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THE ANTECEDENTS OF THE 
PHOTOPHONE.—No. I. 

Tue highly interesting and important researches 
of Professor Graham Bell and Mr. Sumner Tainter, 
which have resulted in an altogether new branch of 
philosophical inquiry—photophonic science—have 
suddenly extended the physical importance of the 
substance selenium, indicating as they do practical, 
and probably very important applications of the dis- 
covery made in the year 1866 and announced by Mr. 
Willoughby Smith to the Society of ‘Telegraph En- 
gineers in the beginning of 1873, that the electrical 
resistance of the substance selenium alters under 
variations in the illumination to which that body is 
exposed, This remarkable discovery induced several 


eminent investigators to take up the subject, and a| 


large number of very valuable published researches 
was the result. Upon the aggregate results of these 
researches is based the knowledge of the apparently 
anomalous property of selenium, which was turned 
to account by Professor Bell and Mr. Sumner Tainter 
in the receiving instrument of the photophone; and 
asthat instrument, and the veryinteresting researches 
which led up to it, have very deservedly excited 
a large amount of public attention, it may be of in- 
terest to many of our readers to take a rapid survey 


of the labours of previous investigators (all of whom | 


were alluded to by name in Professor Bell's first 


announcement of his discovery), for the antecedents | 
of the photophone are as important in the world of, 


science as the perfection of that instrument itself. 
Before referring, however, to the discovery first 


announced by Mr. Willoughby Smith of the influence | 


of light upon selenium, we will say a few words about 
that substance, which occupies a sort of neutral 
position between the metallic and the non-metallic 
elements, partaking more or less of the characteristics 
of both. Selenium (symbol Se, atomic weight 79.4) 
is a reddish black solid body, slightly transparent, 
and possessing an imperfect metallic lustre, which 
is destroyed by crystallisation when slowly cooled 
after fusion; it melts at a temperature a little above 
boiling water, and when slowly cooled is completely 
changed in its physical character, becoming of a 
lead-grey colour, perfectly opaque, and, moreover, 
a conductor of electricity, which in its normal or 
vitreous state it is not. It is insoluble in water and 
in alcohol, but it dissolves in bisulphide of carbon, 
and crystallises from a solution in that body. 

Selenium was discovered by Berzelius in the year 
1817 in his attempt to discover, in the residual 
deposit produced in the distillation of iron pyrites (a 
part of the Nordhausen process for the manufacture 
of sulphuric acid), a new source of supply of the rare 
metalioid tellurium; and this discovery of selenium 
forms an instance, of which there are many in the 
history of science, of a great success resulting from 
a scientific failure. 

Selenium, which resembles both sulphur and tel- 
lurium in its chemical relations, is, in its vitreous 
condition, singularly like sealing-wax in appearance, 
and in some other respects, 
same temperature, becoming viscous, Like sealing- 
wax, it is in its vitreous condition a non-conductor 
of electricity, but it becomes a slight conductor when 
fused, and if allowed to cool very slowly it crystal- 
lises, retaining its electrical conductivity, and having 
all the appearance of a metal. In this condition, 
owing to its high electrical resistance, it has been 
employed with a certain amount of success for high 
resistances, in the place of coils in submarine tele- 
graphy, and for other electrical purposes. In this 
way, it was successfully employed by Mr. Wil- 


It fuses at about the | 





loughby Smith in the laying of the 1866 Atlantic 
cable, and it was also employed by him in the laying 


Madeira, Madeira and St. Vincent, and St. Vincent 
and Pernambuco lines, as well as in the Australia 
and New Zealand submarine cables. 


Willoughby Smith’s assistant at, the works of the 
Telegraph Construction and Maintenance Company 
—that when the selenium resistance bar was exposed 
to the light, its electrical resistance was considerably 
reduced; and in consequence of Mr. May’s disco- 
very, Mr. Willoughby Smith instituted a series of 
most interesting and valuable researches, the results 
of which he brought before the Society of Telegraph 
Engineers. Mr. Willoughby Smith employed in 
these researches small bars of selenium from 1 to 1} 
millimetres in diameter, and from 50 to 60 millimetres 
long. Each was hermetically sealed in a glass tube 
as shown in Fig. 1, a platinum wire being fixed into 








each end of the bar of selenium and passing through 
the sealed up ends of the tube. The tubes so formed 
were fixed in a box, with insulating ebonite ends, 
as shown in Fig, 2, having a flap cover which could 
be quickly opened and closed by means of a cord, and 
attached to the ebonite ends were terminal screws 
by which the selenium resistance bar could be 
placed in circuit with a battery and galvanometer. 
Fig. 3 is a diagram of the connexions of one of the 





experiments made during the laying of the 1866 
Atlantic cable. At the end of the cable, the conduct- 
ing core of which is represented by the straight line 
C C, was placed a selenium bar S, and a galvano- 
|meter G, and these were placed in circuit with one 
another, and with the core C C and iron sheathing 
| A A respectively of the cable. At the other end of 
| the cable was a battery B of 100 cells, its poles being 
connected respectively to the core and sheathing of 
the cable. Thus a selenium bar and galvanometer 
were connected to the battery by the cable conductor, 
and the iron outer sheathing of the cable constituted 
an earth or return circuit. The following Table, 
which explains itself, gives the results of the last- 


of the 1873 and 1874 cables; also in the Lisbon and 


While making the experiments prior to its intro- | 
duction for the purpose above alluded to, it was | 
observed by Mr. May—who was at that time Mr. | 


| 
Selenium closed ver off Box, Two 





Ti | in Box,Gasin Cover off Box, Gas ordinary Gas 
es | ~ Room | not Burning. Burners alight in 
not Burning. | Room 
| Min. |Resist.in Megohms Resist. in Megohms Resist.in Megohms 
1 1483 | 1419 1047 
2 | 1483 1405 1018 
1483 1405 1018 


| 





| This was among Mr. Willoughby Smith’s earliest 
experiments, but since that time he has entered into 
along investigation of the subject, the results of 
which investigation he brought before the Society 
| of Telegraph Engineers in November, 1877.* This 
| investigation was very carefully conducted, and 
| embraced an exhaustive series of experiments made 
| with seventeen samples of selenium. The selenium 
| bars were of different sizes, varying from about ,', in. 
|to ~, in. in diameter, and from about 1] in. to 
| 24in. in length. These seventeen bars were fixed 
'in a box with ebonite ends, and having as many 
pairs of binding screws on the outside, communica- 
ting respectively with the selenium bars inside. The 
temperature of the interior of the box was accu- 
rately noted by observation of a standard thermo- 
meter, the bulb of which was placed in the centre of 
the box, and the scale projecting through one of the 
sides, and the reading of this instrument was checked 
by measuring the resistance of a great length of fine 
silk-covered copper wire, which was distributed 
over the bottom of the box, its length being adjusted 
so as to offer a resistance of 100 ohms when the 
| thermometer stood at 63 deg. Fahr. The resistance 
| of each of the bars was ascertained by observing 
the deflection of a galvanometer connected with it 
under the influence of a current of constant electro- 
motive force, and after substituting for the selenium 
bar under trial a known resistance, the deflection 
| was again noted, and from the data thus obtained 
| the resistance of the bar was determined. The rest 
of the apparatus consisted of an astatic reflecting 
galvanometer, the resistance of whose coils was 
6200 ohms, a Menotti battery of one hundred cells, 
the internal resistance of each being 20 ohms, anda 
contact key. We have referred in detail to the 
arrangements adopted in Mr. Willoughby Smith’s 
early experiments because they form an important 
and interesting link in the history of the subject. 
In all cases, with but one very doubtful exception, 
the resistance of the bars was diminished by an 
exposure to light, and Mr. Willoughby Smith 
found that the lower the intensity of the light the 
slower is its effect. During this research Mr. Wil- 
loughby Smith made a large number of experiments 
for determining the effects of variations of tempera- 
ture on the resistance of the selenium bars, testing 
them first when maintained at a temperature of 100 
deg. Fahr., and afterwards at a temperature of 
between 44 deg. and 46 deg. From these experiments 
it was found that light has a much greater effect on 
the resistance of selenium at low temperatures than 
at high, 

Experiments were then made to ascertain the 
effects on the resistance of selenium of light from 
different sources, and Mr. Willoughby Smith found 
what has been abundantly confirmed since, that 
solar light has more influence on selenium than any 
artificial light, not even excluding the electric light ; 
and that even the daylight of a dull cloudy day pro- 
duced a greater effect than the apparently brighter 
light from coal gas, During the progress of these 
experiments an interesting phenomenon was observed 
which indicates the extraordinary sensitiveness of 
crystalline selenium to minute variations in the inten- 











named experiments : 


* Journ. Soc. Telegraph Engineers, vol. vi. page 423. 
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sity of radiant energy, which for the present purpose it 
is convenient to call “light.” On an overcast day, 
when the daylight was so diffused that no true sha- 
dows could be cast on the box containing the selenium 
bars, by objects a few feet distant, it was observed 
that whenever one of the assistants intercepted 
the light by passing in front of the box, the 
galvanometer deflection varied, although no sign 
of a shadow could be detected by ordinary obser- 
vation. “Thus,” as Mr. Willoughby Smith 
says in his paper, ‘* the shadow of a man, 
although not visible to the naked eye, was found to 
interfere with the mechanical laws which govern the 
motion of ordinary matter.” 
esting series of experiments with selenium bars 


lunar eclipse, Mr. Willoughby Smith came to the 
conclusion that while selenium is under the influence 
of light, the time of exposure is an element affecting 


From a highly inter- | 
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of all the subsequent researches of other investiga- 
tors upon the electrical properties of selenium, and 
formed the point of departure to a path which, branch- 
ing with that appropriated to telephonic science, 
led directly to the latest marvel of science, the photo- 
‘see and its subsequent results. To Mr. Wil- 
oughby Smith must also be accorded the merit of 
having made the first photophone, or at all events 
of having made the first recorded experiment in the 
science of ——— for at the meeting of the 
Society of Telegraph Engineers, which was held on 
the 23rd of May, 1878, Mr. Willoughby Smith— 
speaking in the discussion on Mr. Preece’s paper on 
the microphone—described an experiment in which 


| he had heard a beam of light fall upon a bar of 
exposed to the varying light of the moon during a | 


the result, and that its electrical properties are tem- | 


porarily altered, the selenium but slowly returning 
to its normal resistance when the light is removed. 
In this respect the action of light bears a very close 
resemblance to the polarisation of a dielectric, such 
as gutta-percha under the influence of an electric 
charge, for after the removal of the cause of polari- 
sation, gutta-percha gradually becomes depolarised, 
and returns to its normal condition. Want of space 
does not permit us to do justice to Mr. Willoughby 
Smith’s most interesting researches, but we have no 
hesitation in saying that they struck the key-note 


selenium. Taken in connexion with Professor 
Bell’s splendid researches, this statement of Mr. 
Willoughby Smith is so significant that we will 
give it in his own words. ‘Mr. Preece,” he said, 
** has told us that by the aid of the microphone the 
tramp of a fly can be heard, resembling that of a 
horse walking over a wooden bridge; but I can tell 
you something which to my mind is still more won- 
derful, that by the aid of the telephone, J have heard 
a ray of light fall on a bar of metal.* . Ifa 
bar of selenium, excluded from the light, form part 
of a circuit in which are included a battery, a tele- 
phone, and a galvanometer, nothing will be heard 
until the light be allowed to fall on the selenium, 





* Journ. Soc. Telegraph Engineers, vol. vii. p. 284. 








which is done simply by raising the lid of the box in 
which the selenium is placed, when immediately 
sound is heard in the telephone, and the needle of 
the galvanometer moves, simply because the resist- 
ance of the circuit is selene and, consequently, 
the electromotive force increased.” ‘The arrange- 
ment described in the above quotation is shown in 
the diagram, Fig. 4, in which T represents a tele- 
phone in circuit, with a battery B, a galvanometer G, 
and a selenium resistance bar S. 





Ss 


Immediately after Mr. Willoughby Smith’s first 
announcement of the action of light on selenium, 
the subject was taken up by several investigators, 
and about seven weeks after that announcement a 
short but itighly interesting paper was read before 
the Royal Society by Lieutenant Sale, R.E., in which 
the author described a series of experiments upon 
the electrical behaviour of a selenium bar, when 
exposed successively to the yarioys coloured rays of 
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the solar and electric spectra,* and from which he 
arrived at the conclusion, not only that the resist- 
ance of selenium is largely affected by light, but that 
this effect is not produced by the actinic rays, but is 
at a maximum at or just outside the region of the 
red rays, at a place nearly coincident with the locus 
of the maximum of the heat rays. Lieutenant Sale 
also convinced himself that the effect of varying the 
resistance is certainly not due to any change of tem- 
perature in the selenium bar, and showed that the 
electrical effect of light upon the resistance of selenium 
is instantaneous, but that, on cutting off the light, 
the return to the normal resistance is not so rapid. 





* On the Action of Light on the Electrical Resistance of 
Selenium. By Lieutenant Sale, R.E. Proceedings Royal 
Society, vol. xxi., p. 283. 










































































From these results, Lieutenant Sale came to the 
conclusion that there exists a power in rays, nearly 
coincident with the heat rays of high intensity, of 
altering instantaneously, and without change of 
temperature, the molecular condition of the sub- 
stance selenium ; and this opinion, which was pub- 
lished nearly eight years ago, derives additional 
interest from the controversy, which appears to be 
just beginning, as to whether the phenomena upon 
which the action of the photophone depends are to 
be traced to the action of light or of heat, or to a 
form of radiant energy which may be separated from 
either or both. In our next article we shall refer to 
the highly interesting remarks upon the electrical 
properties of selenium made by Professor W. G. 
Adams, Dr. Werner Siemens, Mr. Robert Sabine, 
and other investigators. 
































SIR WILLIAM THOMSON’S NEW DEPTH 
GAUGE. 

THE ingenious sounding machine of Sir William 
Thomson, in which piano-forte wire is used instead 
of rope for the sounding line, has been more than 
once described in ENGINEERING (see vol. xx., p. 41). 
The chief advantage of the wire lies in the ease 
and quickness with which it runs out and can be 
hauled in again. This property enables a ship to 
take ‘flying soundings” without slacking speed, 
and hence the apparatus is especially useful on fast 
mail or submarine cable steamers, We have also 
described Sir William’s chemical method of ascer- 
taining the depth without measuring the wire paid 
out, by means of capillary tubes lined interiorly 
with chromate of silver and exposed to the sea- 
water, which forces its way up the inside of the 
tubes, to a height corresponding to the pressure of 
the water at that depth. The action of the sea salt 
or chloride of sodium changes the yellow chromate 
of silver into colourless chloride of silver, and hence 
the extent of the discoloration indicates the degree 
of pressure, and, consequently, the depth at the 
lowest point to which the gauge-tube descended. 

Sir William Thomson has, however, very recently 
patented another depth gauge which, though it 
depends upon capillary action, does not require the 
co-operation of chemical change. In fact, it 
operates by capillary action alone. ‘The accompany- 
ing figure will illustrate the principle of this new 





device. Here A and B are two glass tubes of dif- 
ferent diameters united by a capillary tube C. The 
narrower tube, B, is closed at the end by a plug 
E, which can be removed at will; and the wider 
tube A is covered by a sheet of cotton cloth. This 
cloth acts as a porous septum which, when wetted, 
is permeable by water but impervious to air. For, 
according to a law of hydrostatics, a film of 
water in a hole resists a difference of air pressure 
on its two sides, equal to the hydrostatic pressure 
due to a column of water in a capillary tube of the 
same diameter as the narrowest part of the hole. 
Thus it is that damp linen is impervious to air, and 
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wet sails resist the wind much better than dry ones, 
as every sailor knows, 

When this arrangement is lowered into the sea- 
water forces its way into the tube E, and the 
quantity forced into it during the descent becomes 
an indication of the depth when the relative capaci- 
ties of the tubes are properly adjusted. In raising 
the apparatus the water in the wide tube is gradu- 
ally expelled by the air, and the wet cloth secures 
that all of it wil! be driven out before any air gets 
in. The water contained in the narrower tube 
remains to indicate the depth by a suitable scale 
engraved on the glass, and then is let out by with- 
drawing the terminal plug. 

For actual use the wide inlet tube is made of brass 
and the narrower tube of glass. Three sets of these 
tubes are combined into one instrument, and in each 
set there is a special ratio between the capacities of 
the inlet and retaining tubes, in order that the set in 
question may answer for certain depths. Flying 
soundings are usually taken in depths ranging up 
to 130 fathoms, and the three sets are designed to 
indicate depths, say, from 12 to 28 fathoms, from 
28 to 60 fathoms, from 60 to 130 fathoms. They 
are fitted into a brass protecting cylinder, open at 
one end to the water, and slotted out in the sides to 
allow the engraved scales on the gauge tubes to be 
seen from the outside. The whole is then enclosed 
in a galvanised iron guard-case drilled with small 
holes to allow the sea-water to enter, and being 
attached to the sinker is lowered into the sea. The 
apparatus is manufactured by Mr. White, of Glasgow, 
for Sir William Thomson, and it has already been 
adopted on H.M.S. Valorous, and the Russian 
imperial yacht Livadia. 

While upon this subject we may also draw atten- 
tion to the ‘‘ nipper” lead of Mr. Lucas, engineer to 
the Telegraph Construction and Maintenance Com- 
pany. The old plan of ascertaining the nature of 
the sea bottom, by bringing up a specimen of it in 
a tube, let into the bottom of the sinker and armed 
with tallow, is open to several objections. For 
instance, the specimen is apt to get washed out in 
rising to the surface, and when it is safely brought 
on board it is usually so smeared with tallow as to 
be objectionable. The nipper lead of Mr. Lucas, on 
the other hand, retains what it catches and renders 
it up in a pure state well fitted for preservation. 
The bottom of the lead or sinker in question is 
provided with two hollow claws or spoons, not unlike 
the mandibles of a crab. ‘These are hinged to 
the sinker, and open out against the resistance of a 
stout spiral spring which is contained in the body 
of the sinker. When fully opened out they 
are kept apart by a locking device, consisting of 
two crossbars which meet end to end and fit into 
each other. The points of the open claws, however, 
in striking upon the bottom, spring this lock, and 
the claws snap together with great force, nipping 
up a specimen of the bottom at the same time, and 
from their hollow shape this specimen is retained. 
So effective is the nipper lead that the claws will 
nip a sheet of paper off a table, and they have been 
found to raise a specimen of the bottom from 2000 
fathoms. 








THE “ ANTHRACITE.” 

WHEN describing the trip made with the Anthracite, 
on her return from her voyage to America (see page 275 
of our last volume), we promised to lay drawings of her 
machinery before our readers, which we are now enabled 
to do through the courtesy of the Perkins Engine 
Company. It will be remembered that this little vessel 
was specially built to test the capabilities of the Perkins 
engine system on long ocean voyages, and the results 
obtained during her trip across the Atlantic have justified 
the expectations of those interested in her. We referred 
to the principal particulars of that voyage in detail in the 
above article, and shall now describe the engines and 
boilers, the former built by Messrs. Hawks, Crawshay, 
and Co., of Newcastle-on-Tyne and the latter at Mr. 
Perkins’ works in London. 

In the illustrations forming our two-page engraving 
this week, and those on pages 2 and 3, Fig. 1 is a 
longitudinal section of the vessel showing the general 
arrangement of the boiler, engines, shafting, and 
propeller; Fig. 2 is a plan; Fig. 3 a cross section 
by the forward engine-room bulkhead looking aft; 
Fig. 4 a cross section through the stokehole; Figs. 5, 
6, and 7 general arrangements of the engines in end 
view, side elevation, and plan; Figs. 8 and 9 are vertical 
and horizontal sections of the condenser; Fig. 10 isa 
detailed section of the high-pressure and medium 
cylinders; Fig. 11 section of low-pressure cylinder ; 


Fig. 12 is a vertical section of the air pump; Fig. 13 
section of feed pump; Figs. 14 and 15 sections through 
high-pressure cut-off and the 


high-pressure exhaust 








valves; and Figs. 16 and 17 the links for giving motion 
to these valves. 

The boiler has 15 square feet of grate surface and 
633 square feet of heating and superheating surface. 
The whole of its fittings and details are similar to 
those in the boilers built for the Wanderer, which we 
illustrated and described fully at page 469 of our twenty- 
eighth volume, and we have not therefore considered it 
necessary to re-illustrate it. 

The general arrangement of the engines is shown by 
Figs. 5, 6, and 7 on our two-page engraving, the principal 
dimensions being, high-pressure cylinder 7} in, in diameter, 
medium cylinder 15}% in. in diameter, and the low- 
pressure cylinder 2213 in., the stroke common to all being 
15 in. The high-pressure and medium cylinders are single- 
acting and the low-pressure cylinder is double-acting. 
rhe steam is first admitted to the top of the high-pressure 
cylinder, then passes to the bottom of the medium 
cylinder, and is then discharged into the steam chest of 
the low-pressure cylinder and finally passes into the 
condenser after having actuated the low-pressure piston. 
There is also a connexion between the low-pressure steam 
chest and the space between the high-pressure and inter- 
mediate pistons, so that any leak of steam which may 
possibly take place past either of these pistons, is modified 
by meeting steam of the initial pressure of the steam in 
the low-pressure cylinder, besides which the steam thus 
leaking past either piston is made to do duty on the low- 
pressure piston. 

The steam admission and the exhaust in the high- 
pressure and nmedium cylinders are controlled by cast-iron 
Cornish equilibrium valves beating on cast-iron seats, 
details of these valves being shown in Figs. 14 and 15. 
rhe low-pressure slide valve is of the ordinary kind, hav- 
ing expansion plates on its back driven by a prolongation 
f the circulating pumprod. There are two complete sets 
of link motion, one at each end of the engines ; it will be 
observed that the links are perfectly straight, although 
not of the Allen type, the reason for this being that 


the link motion is only used for going ahead and 
astern, and never for expanding, so that the blocks 


in the links are always quite at one end or the other. 

The steam admission valve on the high-pressure 
cylinder is driven by the single fixed eccentric placed 
furthest abaft on the shaft, and when the enginesare going 
astern, the admission valve is raised off its seat by a cam 
pressing on its spindle, so that steam is admitted during 
the whole stroke of the high-pressure piston, and the 
high-pressure steam acts directly on the lower side of the 
medium cylinder ; in fact, during this time the high-pres- 
sure cylinder becomes virtually an enlargement of the 
steam pipe. The motions for the exhaust valves of the 
high-pressure and medium cylinders are produced by 
the links shown on Figs. 16 and 17, these links being 
driven by blocks actuated by cranks formed on the rock- 
ing shaft driven by the link motion. The valves are 
loose on their spindles, and the spindles continue to recede 
slightly from them after the valves have landed on their 
seats. The angles at which the cranks actuating the 
valves are placed, are so arranged as to make the motion 
exceedingly slow when the valves are being lifted off or 
are returning to theirseats. Thecylinders are carried on 
six wrought-iron columns, the columns carrying about 
half-way down a bright wrought-iron plate, which gives a 
-onvenient lower support for the guide bars, these latter pro- 
truding for about one-fourth of their length through this 
plate as is done in modern locomotive work. 

The air, circulating, feed, and bilge pumps are worked 
by wrought-iron levers driven by links from the main 
crossheads, the air and bilge pumps being placed aft, and 
the feed and circulating pumps forward. Fig. 12 shows 
the air and circulating pumps, which are packed with 
rings of Perkins metal, and Fig. 13 shows the feed pump. 
In these pumps great trouble was formerly experienced 
owing to leakage at the gland. Of course, absolute 
tightness is an essential point in these engines, and 
to remedy this difficulty the lantern brass shown in 
section round the plunger was adopted. The hollow part 
of this brass is put in communication with the condenser 
by a pipe, so that all water passing the lower packing is 
picked up and returned to the condenser. The suction 
and delivery valves are of cast iron, beating on cast-iron 
seats formed in the body of the pump. These valves are 
guided by cylindrical prolongations, which havea number 
of holes placed spirally round their upper part, and as all 
the feed water has to pass through these holes, it has a 
tendency to rotate the valves on their seats, and so help 
to keep them true. 

Figs. 10 and 11 are detailed sections of the cylinders, 
the piston packings being Perkins metal rings, in 
which a great improvement has lately been made by 
annealing them, so that they can now be turned with 
facility, although their wearing qualities are not in the 
least deteriorated. The jackets are formed of wrought- 
iron coils cast into the body of the cylinders, these coils 
being 7; in. internal and gin. external diameter, by 
about 1}3in. pitch. We very much doubt the efficacy 
of jackets thus formed, which at best only give about 
one-sixth of the area of ordinary jackets, besides which 
the transmission of the heat from the steam in the coil 
can hardly be facilitated by it having to pass through 
such a complex mass as wrought and cast iron fused 


we do not doubt, but we think a good deal of this heat 
is due to the very large reduction in pressure between 
the cylinder and the boiler produced by throttling. 

Figs. 8 and 9, on page 2, show the surface condenser, 
which has 422 square feet of surface, the outer tubes 
being 1gin. outside diameter by 6 ft. long. The body of 
the condenser is wrought iron, and the tubes are screwed 
and caulked into the tube-plates so as to make them 
absolutely tight. The hot well for convenience is placed 
annularly round the condenser, as shown on the draw- 
ings, a small non-return india-rubber valve being placed 
on the top, communicating by a pipe with the funnel. 
The total weight of the engines and boiler complete is 
25 tons, and the workmanship of the machinery reflects 
the greatest credit on the makers, Messrs. Hawks, 
Crawshay, and Sons. 

We are informed that Messrs. Robert Steele and Co., 
of Greenock, who built the Wanderer’s engines and boilers, 
are now prepared to guarantee a consumption of fuel in 
engines built on the Perkins system not exceeding 
1.5 lb, per indicated horse power per hour, when the 
engines indicate 1000 horse power and upwards, and 
1.6 1b. for engines working below that power. An 
account of the experiments made on the engines of the 
Anthracite while that vessel was at New York will be 
found on another page of the present number. 








COMPOSITE CARRIAGE; BERGISH- 
MARKISCHE RAILWAY. 

Many of our readers who visited the Diisseldorf Exhi- 
bition last year will remember a composite railway car- 
riage of especially handsome finish shown by Messrs, 
Van der Zypen and Charlier, of Deutz, in their pavilion. 
Of this carriage, which was one constructed for the 
Bergish-Markische Railway, we this week give engravings 
on page 6. As will be seen from Figs. 1 and 2, the car- 
riage is six-wheeled, and is divided into four compart- 
ments ; the two central compartments being first-class 
and the two end compartments second-class, while 
between each first-class compartment and the adjoining 
second-class is a space divided to form two lavatories 
and water closets, one accessible from each compart- 
ment. 

The carriage accommodates altogether twenty-four 
passengers—namely, five in each first-class, and seven in 
each second-class compartment, while one compartment 
of each class is set apart for ladies and one for gentle- 
men. The internal decorations, which are exceedingly 
handsome, although to our mind somewhat too elaborate 
for a railway carriage, were designed by Messrs. Ihne 
and Steigmiiller, of Berlin. The first-class compartment 
for ladies is lined with light blue plush, the woodwork 
being ebonised and inlaid, and the fittings nickel-plated ; 
while the gentleman’s compartment of the same class is 
lined with a material of a bold Oriental pattern, the 
woodwork being walnut, and the mountings of brass. 
The effect in each case is exceedingly good, and it says 
much for the resources of Messrs. Van der Zypen and 
Charlier’s works that they were able to produce in their 
own establishment the whole of the elaborate decorative 
details which were required in these compartments. In 
the second-class compartments the decorations are, of 
course, less elaborate, but the fittings are very comfort- 
able, and the general effect very good. 

The carriage is lit by compressed gas on Pinsch’s 
system, there being two storage reservoirs beneath the 
floor. The heating is effected by burning briquettes 
contained in suitable cases, and introduced under the 
seats through the small doors in the side panels, as 
shown in Fig. 1. This mode of heating is becoming 
largely adopted in Germany, especially on the State lines, 
but judging from the reports we hear, it is in greater 
favour with the railway authorities than with the pas- 
sengers, it being difficult to adjust the temperature, while 
if the briquette cases allow of any escape of the products 
of combustion the result is very unpleasant if not dan- 
gerous. In the carriage we are describing each com- 
partment is provided with ventilators, which operate by 
the action of the carriage through the air. 

The carriage hasa body 31 ft. 4} in. long by 8 ft. 6.3 in. 
wide outside, each of the first-class compartments being 
6 ft. 6.7 in., and each second-class compartment 6 ft. 5.1 in. 
long inside. The wheel base is 20 ft.Gin. The end 
wheels are fitted with double brake blocks of cast iron 
the brake being worked from acovered seat for the guard 
provided at one end of the roof as shown. The under- 
frame is of iron, and is made up chiefly of channel irons, 
the intermediate transverse bearers being bent down to 
pass under the longitudinals, as shown in the transverse 
section, Fig. 5. India-rubber cushion springs are inter- 
posed between the body and the underframe. To miti- 
gate the effect of a fracture of an axle, duplicate horn- 
plates are provided inside the wheels, as also shown in 
the view just referred to, these hornplates being formed 
so as to catch the fractured end of an axle and prevent 
it from tilting up, Ason all the vehicles now constructed 
for the German State lines, the drawbar is continuous, 
and is provided with double couplings at each end, one 
coupling being with and the other without a screw. 
There are no safety chains. The axle boxes are arranged 
for oil lubrication, and the wheels are of wrought iron, 








together at the casting. That the cylinders are warm 








the spaces between the spokes being filled in with wood. 
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The workmanship of the carriage exhibited at Diisseldorf 
was excellent, the decorative finish being exceptionally 
good. 








IRON AND STEEL PERMANENT WAY. 

WE give on page 7 of the present number illustrations 
of asystemof iron and steel permanent way, of which 
some experimental lengths have been laid on the 
London and North-Western Railway, namely, half a 
mile on the down main line in Anglesey, half a mile on 
the up Chester line near Beeston, and a short length 
opposite the steel works at Crewe. 

This system of permanent way, which has been 
designed and patented by Mr. F. W. Webb, the chief 
mechanical engineer of the London and North-Western 
Railway, consists of trough-shaped sleepers having 
rivetted to them chairs of the form shown in Figs. 1 and 
2. Inthe case of the permanent way so far laid down 
the sleepers are of iron, and were rolled by the Ebbw 
Vale Company, while the chairs, which are of steel, were 
made at Crewe from the crop ends of rails. To make the 
jaws of the chairs the crop ends are first rolled into 
ribbons, and then stamped up into shape, the operation 
being performed very rapidly. All holes are punched to 
template, each end of a sleeper being punched at one 
operation. The rivetting is done by hydraulic power, 
and the chairs have shown no signs of working. 

It will be noticed that each chair is made up of two 
jaws and a packing piece which forms the immediate 
bearing for the rail, so that any working of the latter 
will not injure the sleeper. Between the sleeper and 
packing and the packing and chair jaws there are inter- 
posed strips of pasteboard, paper, or canvas, dipped in 
tar or asphalte. To give rigidity to the jaws they are 
bulged in the middle of their width as shown in Figs. 1 
and 2, and this bulge forms a recess on the inner side 
of the jaws into which the compressed wood key swells. 
So far there has not, we are informed, been one 
ease of a key working out. On the London and North- 
Western the keys are always put outside the rails so as 
to form a cushion to resist the blows of the wheel 
flanges. Mr. Webb’s permanent way is a thoroughly 
good mechanical job, and the experience with it has so 
far been highly satisfactory ; we hope hereafter to have 
more to say about it. 








HEATING SURFACE IN STEAM BOILERS. 
To THE EpITOR OF ENGINEERING. 

S1r,—In the chapter on ** Heating Surface,’’ in Mr. 
Robert Wilson’s admirable ‘‘ Treatiée on Steam Boilers,’’ I 
read at pages 277 and 278, an explanation of the probable 
action of heat in passing through the horizontal tubes of 
locomotive or other multitubular boilers. Mr. Wilson states 
that ‘‘ The manner in which the heat from the swift current 
through a horizontal tube is brought in contact with the 
metal is probably by a kind of convection. Assuming the 
gases entering a tube to be all of the same temperature, 
the particles striking against the upper surface must give 
up part of their heat, and in cooling descend by virtue of 
their increased gravity, despite the onward and upward 
force due to the momentum of the mass which opposes 
their descent. The hot particles immediately behind and 
beneath these will come in contact with the upper surface 
a little further on, and so a species of convection is kept up 
as the gases sweep along. This probably gives rise to the 
undulating and winding manner in which flame may be 
ubserved to pass along a horizontal tube, it would hence 
appear that the tubes should be inclined downwards from 
the furnace instead of being quite horizontal, in order to 
aid the contact of the hot gases with their upper surfaces. 
A very small amount of heat is transmitted by radiation 
from the hot gases during their flight. But when the flue 
deposit on the bottom of small tubes is not too thick to 
impair the draught it may act advantageously in robbing 
the lower part of the gases of part of their heat, which, 
when sufficient to maintain the layer in a state of incan- 
descence, will be imparted by radiation to the tube crown.”’ 

Now in regard to the first part of the preceding 
paragraph, it is but feasible that the heated gases 
are conveyed through the horizontal tubes by currents, 
bat whether they behave in the manner described appears 
to be doubtful. Apparently Mr. Wilson reasons on the 
assumption that Sens is matter, and not a state of 
matter ; for if it were the latter I fail to see the propriety 
of speaking of the gases in terms of “ particles striking 
against a surface’ and “‘ giving up part of their heat ;’’ 
perhaps, however, I have a wrong conception of the mean- 
ing intended to be conveyed. Nevertheless, assuming 
Mr. Wilson’s hypothesis to represent the real state of 
things, it follows that the particles of gas in question have 
weight, and therefore come under the law of falling bodies, 
and from the fact that they give up heat during their 
onward motion they become less aériform, and consequently 
heavier bodies. But we have seen that those particles of gas 
are in motion, and have weight, consequently each particle 
possesses a certain amount of stored-up energy, and hence 
each so far resembles a projectile shot from a mortar; the 
furnace in this case being the mortar from whence the 
millions of infinitesimal projectiles are cast forth. It is 
obvious then that the free path of one of those particles 
would be similar to that of a heavy cannon-ball, since we 
find it subservient tothe same laws. But in the case under 
consideration the particles are shot out at random during 
the process of combustion, and directed by the draught 
only through the tubes, being thus scattered hither and 
thither they would strike the interiors of the tubes in all 
conceivable directions, and would in like manner rebound, 


forming a series of undulations diminishing in extent and 
velocity as they approached the further ends of the tubes. 
In this manner also it will be seen the observed phe- 
nomenon of flame can be accounted for, when reasoning on 
the hypothesis advanced by Mr. Wilson. 

To my mind, however, it appears that both of the fore- 
going explanations of the action of heat in the tubes are 
erroneous, and the true solution seems to lie in the fact that 
heat is not matter, but a peculiar state of matter. During 
the process of combustion the molecules of the constituent 
gases evolved from the fuel, likewise those of the air which is 
admitted into the furnace, as well as the ether, are thrown 
into an intense state of vibration which produces the effect 
and sensation known as heat. This vibratory motion is in 
turn imparted to the molecules composing the metal by 
which the gases are surrounded, and thence to the water. 

Now it is clear that in order for one body to impart 
motion to another, work must be performed, and in the 
performance of it the former body would give up some of 
its energy to the other. In this manner it is easy to con- 
ceive that the further the molecules receded from their 
source of motion the less would be the number of vibra- 
tions and more feeble the effect or sensation of heat, and 
this would continue until each molecule had passed through 
a distance sufficiently great to use up the whole of the 
excited energy when they would be reduced to their 
original quiescent state, and lost entirely to the senses. 
Evidently a diminution in temperature would result in 
this manner, and the undulating motion of the flame might 
fairly be attributed to the disturbing influence of the inrush- 
ing air. 

The radiating theory as advanced in the latter part of the 
before-mentioned paragraph is not so clear to my mind as 
it perhaps ought to be. In the first place, on examination 
there appears to be a certain amount of strangeness about 
the possible advantage attributed to the small “‘ flue 
deposit.”’ If the heated gases in passing through the tube are 
robbed of a portion of their heat in the manner described, so 
as to keep the deposit at the bottom of the tube i a state 
of incandescence, I fail to see why the crown of the tube 
should have more heat imparted to it than any other part, 
since the heat of an incandescent body radiates from all 
points. And because the intensity of heat, like light, 
varies inversely as |the square of the distance, it follows 
that the crown would be the least effected and the lower 
portion should in that case prove the most efficient, not 
merely in virtue of the heat radiated, but from the fact 
that the incandescent matter is in actual contact with the 
tube, whereby the heat would be conducted to the water 
through the metal. 

The efficiency of a tube, however, seems to be ganged 
by a number of influences, and theoretically the whole cir- 
cumferential surface ought to be equally efficient in trans- 
mitting heat to the water (that is, when the crown is 
considered in relation to the bottom and sides of tube, it 
being understood as above that the heat diminishes as it 
approaches the end nearest the smokebox). The reason 
more water is evaporated over the crown of a tube than 
underneath it, may be accounted for by the formation of a 
film, so to speak, of steam underneath the tubes, the tension 
of which about equals the surrounding pressure, thus pre- 
venting the water at all times coming in contact with that 
portion of the metal. From this we may infer it is essential 
that the water be continually agitated in order to break up 
and disperse such a state of affairs, hence the importance 
of vigorous currents around and between the tubes. It 
may also be gathered from the foregoing remarks, that a 
moderately short tube should prove more efficient than a 
long one, which is borne out in practice. 

That much remains to be done towards the perfection of 
circulation in this class of boilers appears to be evident. 
And much in relation to the subject in general might be 
learnt if gentlemen more experienced and able than myself 
would exchange their views through the medium of your 
valuable journal. 

I am, Sir, yours obediently, 
Tuomas H. WILLIAMs. 
7, Park-terrace, Grantham, November 30, 1880. 








THE ELECTRIC LIGHT. 
To THE EDITOR OF ENGINEERING. 

S1r,—The & s. d. of the electric light ? 

In your ‘* Notes’ of December 14th, 1880, you say: 
** Crickie’s electric lamp has been adopted at the coal depét 
of the Nunnery Colliery Company at the Victoria Station.”’ 
I have invited six gentlemen to observe the light during 
several nights, but. it goes out often during each hour. 
Can any of your readers explain the failure of this exhibi- 
tion ? 

Your correspondents ‘‘ H. Green and Son,”’ indicate 
disappointment because the electric light has taken the 
place of burners for which they are agents. Such little 
puffs against the electric light will do it no harm. Iam 
glad the electric light has got near to the Honourable 
House, where no doubt the £s. d. will be strictly noticed. 
I trust all the burners will be taken from each of the four 
dials of the clock tower and the gas supply cut off by con- 
sent, so that the light may have a fair chance, and that the 
public may have a Parliamentary statement of the £ s. d. 
of the electric light. That is the information required, 
and the public are entitled to it. Yours truly, 

W. Lyon. 

December 30, 1880. 





THE RELATION OF POWER TO SPEED 
IN STEAMSHIPS, 
To THE EDITOR OF ENGINEERING. 
S1r,—I am of opinion that ‘‘ mild jocularity’’ would but 
feebly express the feelings of Mr. Edmonds’ farmer friend 
if the latter could form an adequate idea of your “‘ non- 








mathematical’ readers following Mr. Edmonds’ directions. 


‘Divide the horse power at a given speed by the speed 
in knots, so as to get .... the resistance’; the next 
direction “‘ to treat this resistance as if it were money ina 
question of compound interest,’’ would be a sealed and 
hopeless mystery ; but the conclusion, ‘‘ The amount of 
resistance so obtained multiplied into the number of knots 
will give the horse power for the speed required.’’ This, 
to the bucolic mind, would look exactly like reversing the 
first process ; ‘‘ getting no forrarder’”’ might suggest itself, 
but with greater probability the declaration emitted would 
be “‘ these volks be loike kittens a-follerin of their tails’’ ! 

This, however, seems to be another of Mr. Edmonds’ 
assumptions ‘‘ purposely based on abstract considerations 
without any reference to mechanical principles,’ but 
rather better than a former one, whereby he explained the 
reason why a formula gave results agreeing perfectly with 
experience, was, that in some unknown way it represented 
another formula which never did so! In fact, the formula 
was so simple and accurate, that ‘it was highly impro- 
bable it could obtain rigorously.’”’ Mr. Edmonds has the 
sense to see that a simple law is incompatible with his 
assumptions, and it is to be wished that he would further 
recognise the fact that we are generally discussing 
different things; the subject of my lucubrations is power, 
an existence about which we know something ; he, on the 
contrary, is continually lapsing into considerations about 
‘* resistance’’ and “‘ indicated thrust,’’ about which he nor 
any other mortal knows anything. There is not an instance 
of a correct determination of these ina steam vessel moving 
in virtue of her own steam on record, only pure assumption 
and begging the question, as to the amount of these, from 
beginning to end ! 

Again, ina British Asssociation paper (ENGINEERING, 
vol. xxviii., p. 429), it is stated, the modified formula 
employed “is at bottom nothing but a very simple appli- 
cation of a mechanical principle which has been employed 
in physical researches by great authorities in a preceding 
generation.”” In ENGINEERING, vol. xxix., p. 105, a short 
proof upon mechanical principles quite independent of co- 
ordinate geometry is given. Mr. Edmonds ignores this, 
credits me with a convenient graphical construction, and by 
co-ordinate geometry ‘‘ getting out the very same equation’’ 
as himself, but to which, ‘‘to his mind,’’ neither has any 
special claim. 

Mr. Edmonds has evidently a keen perception of the 
American principle of making claims, and the magnanimous 
way in which he is prepared to waive his, strongly reminds 
one of Artemus Ward’s coachman acquaintance, who 
taken to task for inadequacies in his cash, and the offer 
made of having half the deficit thrown off if he would settle 
up, boldly declared he was not going to be outdone in 
generosity in that fashion, never! since they were ‘willing 
to throw off the one.half he, for his part, would insist on 
throwing off the other ! 


Whiteinch, December 27, 1880. 

[In publishing Mr. F. B. Edmonds’s letter on the above 
subject the week before last, the words ‘‘ Late Engineer to 
the Anglo-American Electric Light Company’’ were by a 
singular mistake appended to the signature. The words in 
question should have been appended to the signature of Mr. 
Henry Edmunds, whose letter appeared on page 571 of the 
previous number.—ED. E.] 


RoBERT MANSEL. 








THE SPEED OF STEAM VESSELS. 
To THE EDITOR OF ENGINEERING. 

Srtr,—No one that has followed Mr. Mansel’s papers in 
your recent issues can do other than accept his formula as 
true, and recognise the fact that the V* theory is a thing of 
the past. The case of the difference in the values of a for 
sister ships, as instanced by the Euryalus and Bacchante, 
opens up a fruitful field for investigation, which, it is to be 
hoped, Mr. Mansel will not leave until he has obtained more 
light. There appears no reason why the probable values 
of a and C for a given vessel should not eventually be 
determined by taking account of the trim, coefficient of dis- 
placement, coefficient of mid-area, ratio of length to beam, 
and beam to draught, &c. 

A case of sister ships, in which the value of a does not 
appreciably vary, is afforded by the fine Indian troopships, 
of which the Jumna is one. A comparison of the two values 
of C in the following Tables prove this. 
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SHIPBUILDER. 


Glasgow, December 15, 1880. 


STEAM YACHTS, 

To THE EpIToR OF ENGINEERING. 
S1r,—In an article comparing the Anthracite with some 
other steam yachts which has appeared in the columns of 
a journal devoted to the interest of sport, certain figures 
are given as a means of comparison of fuel economy. One 
of the vessels quoted is a yacht of 73 ft. by 13 ft. driven by 
a pair of 10-in. cylinder engines having a stroke of 12in. 
The steam pressure is 70 lb., and the number of revolutions 











per minute 160; total indicated horse power 108; the fuel 
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consumption stated being 1.73 1b. of coal per indicated 
horse power per hour. In another vessel with compound 
engines of 300 total indicated horse power, and working 
also at 701b. of steam, the consumption is put down at 
1.3]lb. of coal per indicated horse power per hour. These 
results are so much better than those which I believe are 
usually attained that one cannot help thinking the writer 
of the article in qnestion has either misconstrued the data 
upon which he has worked, or been wrongly informed. If 
such is the case, it is likely to mislead many who are not 
thoroughly posted on the subject. ENGINEERING is read 


by most steam yachtsmen, and a few words in its columns 
will convince many whether the vessels they own are grossly 
extravagant in coal or not. 


It is only in the columns of a 





























journal such as yours that a question of this nature can be 
satisfactorily treated, and I trust some of your professional 
subscribers will confer the boon of an answer, and oblige 
many another who may be, like myself. 

A PuzzLep YACHTSMAN. 








THE NIJNI-NOVGOROD PUMPING 
ENGINES. 
To THE EDITOR OF ENGINEERING. 
Srz,—In your number of 3rd inst., Messrs. Carels 
Fréres, of Gand, Belgium, in answer to my lines kindly 
published by you on the 17th November, advance that 






































their engines, built for the water works of this town, were 
made according to plans imposed on them. 

I simply beg to state that this is incorrect. The system 
of engines to be adopted was indicated in the contract but 
no plans whatever were sanctioned by me, still less imposed 
on the mannfacturers. [f Messrs. Carels had at the time 
of the order expressed any disapproval, or even displeasure 
regarding the chosen system, I would certainly have con- 
sulted them. As itis, they said nothing, and by contract 
bound themselves to do a certain work, wherein they failed . 
The case is in the hands of my lawyer. 

I am, Sir, yours respectfully, 
GEORGE MALLISON. 





Nijni-Novgorod, December 12/24, 1880. 
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A GERMAN FARM PUMP. 

WE annex illustrations of a force pump, especially 
adapted for farm purposes, and the design of which is so 
simple that while it contains no parts likely to get out 
of order, it can be sold at an excessively low price. It 
will be seen that the valves H H' are hemispherical, and 
are provided beneath with a weighted stem to keep them 
vertical and fair on their seats, which consist of rubber 
rings u, held by angle rings v. The inlet chamber ) may 
be bolted into a wooden base, and if desired can be sur- 
rounded with an interceptor, formed of plaited osiers, to 
prevent solid matters from entering and choking the 
































pump; of this however there is little danger, as what- 
ever passes the inlets can be carried up through the 
valves. The pump barrel is kept steady by means of an 
adjustable attachment to the ascending pipe shown at 0, 
consisting of a bolt passing through slots in the connect- 
ing bars. The plunger is without packing, and is made 
of the form shown at y, a plate z being cast into it for 
connecting it tothe pump rod. The top of the fixed length 
of ascending pipe is made taper with a semicircular 
groove running around it as shown at B, and within 
which a rubber ring is placed to make the joint with the 
socket of the nextlength of pipe; the same form of joint 
is used for each section of pipe as indicated on the length 








m. In order to empty the ascending pipe an outlet is 
provided at D, consisting of a valve kept down by a heavy 
weight, but which may be raised by a cord. Messrs. 
Jacob and Becker, of Bliicher Platz, Leipzig, who are 
the makers of this pump, commenced its manufacture 
in 1877, since which time the demand has been so large 
that 9000 have been sold in Germany. Messrs. Walter 
A. Wood and Co., of 36, Worship-street, E.C., are, we 
believe, interested in the introduction of this cheap and | 
useful implement into this conntry. 





HORIZONTAL CONDENSING ENGINE. 

AmoneG the horizontal engines which were shown at 
the Diisseldorf Exhibition, and which have been already 
mentioned by us, was the one which is illustrated 
by an elevation and sections on page 10. It is a sub- 
stantial and neatly designed machine, made by Herr 
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Adolph von der Becke, of Sundwig, near Iserlohn, and 
has some special features about its design which we shall 
shortly describe. The bedplate is of the Corliss type 
with bored guides. The main bearing brasses are in 
four pieces, with adjustments by wedges and screws 
arranged independently of the cover and its bolts. The 
crosshead pin is fixed in the connecting rod in marine 
fashion, and works in brasses in the piston-rod head, 
which, however, is not forged with the piston rod itself. 
The cylinder, 11.81 in. in diameter and 23.62 in. stroke, is 
bolted down upon a somewhat heavy bedplate, which is 
carried back also under the condenser. The cylinder 
has a separate liner, and its front cover is formed by the 
end of the framing, in which the stuffing-box is cast. 
The air pump (double-acting) is worked direct off the 
piston rod ; the condenser, pump and valve chambers, and 
hotwell, all being arranged in one rectangular casting as 
shown in these figures. 

The exhaust port,is doubled and the main slide valve 
correspondingly divided into two parts, rigidly con- 
nected by a cast-iron distance piece. An expansion slide 
with multiple ports works on the back of each half of 
the main slide. The two expansion slides are not rigidly 
connected to their spindle, but each lies freely between 
projections upon a cylindrical box which is keyed to the 
expansion valve spindle. The two outer of these pro- 
jections are merely cylindrical rings, the two inner are 
made helical, the inner edges of the expansion valves 
being cut obliquely to suit. The space between each 
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IRON PERMANENT WAY; LONDON AND NORTH-WESTERN RAILWAY. 
(For Description, see Page 5.) 





pair of projections is somewhat longer than the length 
of the valve, so that twice in each revolution the spindle 
moves for ashort distance free of the valves. A short 
lever keyed to the spindle outside the stuffing-box (see 
Figs. 2 and 3) enables the governor (a Buss) to turn it 
through an angle (maximum) of 60 deg. The corre- 
sponding shifting of the helical projections, acting like 
the turning round of a Rider valve, alters the cut-off 
between the limits of 5 and 70 per cent. of the stroke. 


| The opening of the expansion valves is effected by the 


end projections, and is therefore not altered by the turn- 
ing round of the spindle. During the constantly recur- 
ring intervals when the expansion valve spindle is, as 
already explained, free to move endwise without moving 
the valves, the only resistance which it offers to being 
turned is due to the friction in the stuffing-boxes, so that 
it does not demand very great power in the governor. 

The ports are arranged (see Fig. 4) low down so as to 
drain the cylinder. The exhaust pipe is fitted 
with double valves so that the engine can be 
worked either with or without condensation. 

The engine is intended to run at 65 revolu- 
tions per minute, which corresponds to a mean 
piston speed of only about 250 ft. per minute. 








ENGERT’S SMOKE PREVENTING 
APPARATUS. 

Mr. ENGERT, whose arrangements for improv- 
ing the acoustic properties of buildings we lately 
described, has turned his attention to the best 
means of burning coal under boilers without pro- 
ducing smoke, the requirements of the authori- 
ties at Bow, where one of his factories is situated, 
having compelled him to do something in the 
direction of abating the nuisance caused by the 
smoke emitted from his works. We lately had 
an opportunity of seeing the apparatus in use, on 
a furnace to which it has been applied, but which 
had not been originally designed to receive it. 
Mr. Engert’s works are in Three-Mill-lane, 
Bromley, on the banks of the Lea, and are 
devoted to the production of picture-frame and 
other mouldings. The machinery is driven by a 
horizontal compound condensing tandem engine, 
with cylinders 14 in. and 23 in. in diameter by 36 in. 
stroke, making 80 revolutions per minute and indicating 
about 55 horse power on a consumption of coal which we 
were informed amounted to about 3.341b. per indicated 
horse power perhour. Steam of 40 Ib, to 45 lb. pressure is 
supplied by a Lancashire boiler 7 ft. in diameter by 18 ft. 
long. This boiler is fired underneath, and to it was applied 
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the apparatus above referred to, this consisting of a kind of 
sliding hood the ends of which were capable of being alter- 
nately raised and lowered. The annexed figure shows the 
modification of the arrangement- which the patentee 
prefers when sufficient room is available, this consisting of 
a cast-iron box bolted to the front of the boiler containing 
acast-iron balanced hood, swinging on pivots at c”, these 
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pivots being capable of some longitudinal movement in 
the oblong slots which carry them. When it is wished 
to fire, the end of the cast-iron hood over the bars is 
depressed on to the incandescent fuel on the grate, and 
the fresh fuelis then thrown on the front of the bars and 
the dead plate, the body of the furnace during this time 
being more or less cut off from direct communication with 
the outer air by the inner end of the hood resting on the 
fire. When it becomes necessary to push the fuel forward 
or to stir the fire, the hood is placed in mid-position, and 
the fire and grate can then be got at. The outer end 
of the balanced casting is of course shut down 
immediately after firing, thus raising the inner hood to 
its highest position. The hood shown at work by Mr. 
Engert was of cast iron jin. thick, and was consider- 
ably warped and burned by use; this defect it is hoped 
may be remedied by making the hood thicker in future. 
The coal used under the boiler was Newcastle, and 
during our visit firing was going on regularly with the 
emission of very little smoke. The arrangement had 
been too short a time at work to enable the patentee to 
form any exact idea as to any possible saving in fuel 
that may be attained, and before any trustworthy opinion 
can be formed on this point, it would of course be neces- 
sary that there should be carried out experiments to show 
what the evaporation is per pound of fuel with and without 
the apparatns at work, as well as to determine to what 
extent, if any, the rate of evaporation may be changed 
by its application. 

We may mention here that the machinery for pro- 
ducing the picture-frame mouldings, which are turned 
out in very large quantities at Mr. Engert’s works, 
is very ingenious; the wooden mouldings which 
form the base of the gilded mouldings are prepared 
in ordinary wood moulding machines, the mouldings 
being in some cases built up of two or more pieces 
glued and pegged together, when their section is such as 
to permit of economy of wood by this means. These 
wooden mouldings are then fed through small hoppers, 
containing the composition to be applied, and after 
having received a sufficient number of coats in this 
manner are ready for finishing by having the embossed 
ornamented patterns fastened on to them. Many of 
these patterns are very intricate and exceedingly 
beautiful. They are formed of a mixture of whiting, 
boiled linseed oil, and resin well mixed together and 
formed into a continuous strip by being forced through 
a die in the bottom of a sort of vertical pugmill. 
These strips are embossed by passing under a quadrant 
carrying the impression which presses down on them 
and makes the pattern, they are then passed over rollers 
running in size which covers them on their lower side 
with size, by means of which they are fastened on to the 
mouldings prepared to receive them. The whole of this 
special machinery was schemed by Mr. Engert, and 
embodies in its present form the result of the experience 
gained in along number of years. 





TRACTION ENGINES IN SOUTH AFRICA. 
To THE EDITOR OF ENGINEERING. 

S1r,—Amongst the items of South African engineering 
news given by an Algoa Bay c »rrespondent in your paper of the 
24th ult., [note the importation of a traction engine, which, 
however, seems to have been too heavy foi the bridges it had 
to pass over. About twelve years since | made many trials 
at the Cape with an 8-horse power traction engine ; it was, 
I believe, the first of its class introduced into the colony, 
but whether this be the case or not, a short account of my 
experiences may possibly be useful to those engaged in 
promoting steam transport on common roads in new 
countries. 

The district in which the trials were made was situated 
350 miles north of Cape Town, 80 miles from the western 
coast, and on the elevated plateau, some 3000 ft. above the 
sea level, which stretches far into the interior. The roads 
were simply wagon tracks; the soil, principally disinte- 
grated gneiss, was a mixture of clay and sand. Where the 
clay was in sufficient quantity to bind the sand, a hard 
road, baked under the almost perpetual sun, was the 
result, and this was generally the case on the slopes and 
summits of the hills ; but the levels and hollows contained 
patches of sand, and sometimes a hard crust of sand and 
clay was found resting on a soft substratum. The water- 
ing places were far apart, and coal cost 9/. per ton, so that 
in this latter respect the engine was at as great a disad- 
vantage as it would probably be in any part of the world. 
The surface of the country was undulating ; occasionally 
short and steep hills were met with, though the steepest 
gradient that I remember levelling was about 1 in 15. 

On the hard parts of the road the engine worked well, 
and drew after it net loads of 10 or 12 tons with compara- 
tive ease. It was the soft sandy ground where the driving 
wheels had nothing to lay hold of that gave the trouble. 
My usual plan for crossinga short patch of sand was to 
run the engine across first and tow the wagons by a long 
chain. If the sand stretched too far for this the engine 
would advance a certain distance, and then, remaining 
stationary, haul the wagons by a winding drum fixed on the 
axle. The same winding gear—the end of the chain being 
made fast to a rock—would enable the engine to pull itself 
out of a hole, though this could often be done simply by 
tying the chain to the underside of the rim of the driving 
wheel. The driving wheels were 14 in. wide, but usually only 
the central band, 4in. or 5 in. broad and projecting about an 
inch, rested on the road ; to increase the bearing surface to 
the full width of the tyre, wrought-iron bands, flush with 
the middle one, were shrunk on, and this was found to be 


an improvement. Ona tolerably fair piece of ground, about 
five miles in length, over which the price paid for transport 
by mule wagon was about a shilling per ton per mile, a 
careful trial of the engine was made for about three weeks, 
and the cost found, as well as I can now remember, to be 
somewhat, but not greatly in excess of that of the mules. 
Of course, for occasional transport the engine would have 
the advantage of costing nothing while idle. It was finally 
employed for driving a circular saw, a cupola fan, and as a 
winding engine, its power of self-locomotion making it 
generally useful. 

It has always appeared to me that a traction engine, like 
any other locomotive, should be constructed especially for 
the work required of it and the roads over which it would 
have to travel. In England, where the roads are hard, 
and the engine is often wanted to make sharp turns, no 
doubt the present plan of a single pair of driving wheels is 
the best, but for working across the open country I would 
prefer distributing the pull and weight of the engine 
among four drivers. Some time since I noticed that a 
patent had been taken out for coupling the four wheels of 
a traction engine, but Iam not aware of its having been 
reduced to practice. Various other modifications might be 
introduced to meet special requirements. The slower the 
speed of a traction engine, the greater, other things being 
the same, will be the economy of fuel, since the net load 
will bear a larger proportion to the total weight moved— 
supposing for example an engine weighing 11 tons to be 
capable of taking a load of 11 tons, at four miles per hour, 
it would, with the same horse power, draw 33 tons at two 
miles per hour, the total weight moved in the first case 
being 22 tons, and in the latter 44. But the tractive 
powers of the engine are of course limited by the adhesion 
or bite of the driving wheels on the road, and if the road 
is yielding the greater the surface the wheels can lay hold 
of the better. 

Traction engines seem to be gaining in favour at home, 
and it is therefore reasonable to expect that they will 
eventually make their way into new countries. In the 
case I speak of, though the engine did not do what was 
wanted, still it did more than was generally expected; in 
fact the idea of getting an engine to go at all over the 
rugged roads of the South African mountains was scouted 
by many as ridiculous, but it did go, and drew good loads 
after it. I am, Sir, yours respectfully, 

V. MoRSHEAD. 





THE INSTITUTION OF CIVIL ENGLNEERS. 
To THE EDITOR OF ENGINEERING. 
S1r,—The principal feature in the Report.of the Council 
of the Institution of Civil Engineers, read at the recent 
annual general meeting, was the story of their successful 
interference with the attempt of the Society of Telegraph 
Engineers to obtain a Royal Charter of incorporation. Of 
course the Council employed their obstructive intiuence only 
from the highest of all possible motives, and not from any 
feeling of jealousy ; indeed, they assure us that they have 
always shown ‘‘a desire to promote the welfare and 
prosperity’’ of the Society of Telegraph Engineers. It is 
to be regretted that the Council did not also refer to the 
fact that the Institution of Civil Engineers in Ireland have 
recently obtained a Royal Charter in the face of a similar 
opposition on the part of the Great George-street clique. 
The practical use of a Royal Charter is not worth mention- 
ing, but it certainly confers dignity (sometimes misplaced) to 
the body possessing it, and the welfare of the Society of Tele- 
graph Engineers would undoubtedly have been enhanced had 
such a charter been granted. That it would have been 
granted but for the action of the Council of the Institution 
cannot be doubted, and while the Soc:ety of Telegraph Engi- 
neers will hardly appreciate the high motives which led to 
such action, I believe that the majority of the members of the 
Institution will feel ashame:l of having been made unknow- 
ing participants in the successful effort to deprive an 
entirely independent and in no sense a rival society of the 
advantages a Royal Cuarter may bestow. Thej Council 
referred, in, what might be imagined by a prejudiced 
listener, an offensive tone of patronage to their liberality in 
allowing the Society of Telegraph Engineers to hold meet- 
ings gratuitously at 25, Great George-street. Surely; the 
Society can afford to be independent of such obligations, or 
rather they cannot afford to continue receiving them from 
an Institution ostensibly friendly but secretly hostile. 
Yours truly, 
INSTITUTION. 


PATENTS. 
To THE EpIror OF ENGINEERING. 

S1r,—I feel indebted to your correspondent “ Anti- 
Humbug”’ for his flattering letter appearing in your last 
issue. As to advertising, allow me to observe that your 
correspondent is effecting this object in my favour in the 
most striking manner, for which I beg to thank him ; and 
as to my claiming to be an authority, I really have not 
presumed to such an honour, it is only your correspondent’s 
good nature to constitute me as such. I shall nevertheless 
reserve to myself the right of offering my opinions at all 
times, in any controversy, on any subject with which I may 
be acquainted. 


Yours faithfully, 
J. ANGELO FAHIE. 
Nassau-street, Dublin, and High Holborn, London, 
January 4, 1831. 





To THE Eprror oF ENGINEERING. 
Str,—Again I must trouble yon with a few lines in reply 
to *‘ Anti- Humbug.”’ 
Your correspondent was pleased to deprecate the work 
done by provincial patent agents, and to say something to 





the effect (practically speaking) that only London practi- 








tioners by reason of their enormous business were properly 
qualitied to have any voice in the settlement of the patent 
question. I have written contradicting this statement, and 
proposing in proof of what I said the adoption of the only 
course I see practicable. (See my last letter). 

To this arrangement ‘‘ Anti-Humbug”’ declines to accede, 
but still keeps fusilading at country agents from the cover 
of his nom de plume. . 

Those who have followed the tone and object of your 
correspondent’s letters can form their own conclusion as I 
have formed mine, and that is that he is none other in flesh 
than a veritable London patent agent, judging from the 
intimate knowledge he displays in connexion with patent 
documents. Apologising for trespassing on your valuable 
space, I am Sir, your obedient servant, 

- A PATENTEE. 

Liverpool, January 4, 1881. 





To THE Epiror oF ENGINEERING. 
; Srtr,—In reference to the correspondence now appearing 
in your pages as to petition respecting Patent Office publica- 
tions and amendments in the patent laws, I certainly agree 
with the suggestions contained in the letter of a ‘‘ Constant 
Reader’ in your issue of to-day, and hope effect will be 
given to it. 
I am yours truly, 
F. C. CoxHEAD. 

27, Leadenhall-street, E.C., December 31, 1880. 

To THE Epiror or ENGINEERING. 

S1k,—I am not in the habit of joining in newspaper cor- 

respondence, but make an exception now, because in my 
practice I have seen something of patents, and as member 
of an influential committee now dissolved, have taken part 
in framing heads of proposed amendments in the law of 
patents. 
_ The letter signed ‘‘ A Constant Reader’”’ in last Friday’s 
issue contains some very practical suggestions. But this 
correspondent, ‘like many others, seems to aim at one 
thing, the full consequences of which are evidently not 
realised. These people seem to have taken no steps 
towards getting Government to publish abridgments until 
your Illustrated Patent Record uppeared. Directly this 
came out, however, they suddenly became clamorous for 
official abridgments. Without saying anything as to the 
Officionsness of such conduct, let us consider what this 
sudden demand really implies. At present the thousands 
who take in your excellent paper obtain, without any 
extra outlay, a capitally illustrated patent record, com- 
piled by one whose name is at once a guarantee that the 
work is reliable. Now these clamourous correspondents 
say such work should be done by the Patent Office. It seems 
highly improbable you and others would continue to publish 
illustrated notices of inventions if the Patent Journal con- 
tained them. It is equally certain the price of the Patent 
Journal would be raised. Thus, in plain English, your 
readers would have to buy two papers instead of one, which 
means the expenditure between them of some additional 
thousands of pounds per annum. And what would they 
probably get for this’ If we are to judge from official 
advertisements that have lately appeared, the abridg- 
ments would be prepared by young men between 21 and 25 
years of age new to the subject. 

If my assumption is not reasonable, others will take 
exception to it, but if (as I believe) I am right, pray what 
sense is there in all this clamour about a petition for 
official abridgments? No doubt illustrated abridgments of 
inventions patented prior to your illustrated record would 
be immensely useful, bat whether the present generation 
can hope to live to see them is perhaps doubtful, seeing the 
rate at which Government departments get through work 
of this kind. At any rate, if we would avoid disappoint- 
ment, let us not expect the Patent Office to undertake any- 
thing calculated to make its young 10 till 4 abridging clerks 
perspire in the warm weather. It is pretty generally 
agreed, and it was recommended by the last Select Com- 
mittee, that the Government fees on patents should be 
reduced. Lawyers who know how completely the man of 
brains is often at the mercy of the capitalist, who finds the 
money to pay for the patent, are in a position to appreciate 
the necessity of a reduction in the tax on invention. 

If we get this (as I hope we shall ultimately, and 
certainly before we get illustrated abridgments of back 
patents) then the abridgments of new patents will in all 
probability be too numerous to be published weekly along 
with such various other matters as is to be found in your 
valuable journal, and people will have no reason to complain 
if private enterprise then no longer supplies (as it now does) 
their wants in this particular. 

I will not say more to-day, though I may venture to 
address you on a future occasion, should you favour me by 
inserting this letter. 

Yours faithfully, 


London, January 4, 1881. A SoLiciTor. 





To THE EpIToR OF ENGINEERING. 

Srr,—I should probably have been less misund: rstood, 
and it would have been better, had I in my last letter to 
you more clearly defined the class of ‘“‘cheap’’ patents, 
which I considered objectionable ; however, Mr. Paget’s 
able letter in your last number renders any further expla- 
nation on my part unnecessary, as in the main his inter- 
pretation of my letter is correct. 

I consider that the true interests of patentees, manu- 
facturers, and the public require that a patent when 
granted should be as good and valid as is practicable ; 
until this is the case more generally than at present, I 
think the question of the amount of fees may, with 
advantage, be allowed to lie over, until we know what the 
cost to the Government of more valid patents, and more 
attention to patentees’ requirements really is. 

It may be that the present total cost of obtaining a 
patent could be reduced in one direction, say, by extending 
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its duration over a period of twenty-one years, and in 
another by the Government not charging patentees much 
more than will cover the expenses incurred in carrying out 
for the present in its full integrity the Act of 1852. 

I have already said I think that the initial fees might 
with advantage be levied in easier instalments, but it is 
open to much consideration whether it would be a public 
benefit to reduce them, and if any steps are taken at all in 
the direction of reducing the cost of patents, much is to be 
said in the commencing with the fifty and hundred pounds 
periods ; the tax of fifty pounds is, I think, often a hardship, 
falling due, as it generally does, at the most trying period 
of the life of a patent. 

My object however in first addressing you some weeks 
ago, was simply to point out that, in my opinion, the work 
of illustrating patent specifications should be undertaken 
(without any extra charge) by the Patent Office. Judging 
from several recent letters in your journal, this is not 
thought now of sufficient importance to get up a petition 
about, especially since now, thanks to your private enter- 
prise, we have it already supplied to us. 

Probably the greater number of your readers are not 
patentees, and those who are may some day find that in the 
interests of the former you may devote some of the space 
now monopolised doing the oak of the Patent Office to 
matters of more general interest. 

In conclusion, after carefully reading over the letters 
which have recently appeared in your column on this matter, 
I have come to the conclusion that my views are not suffi- 
ciently in harmony with those of the greater number of 
your correspondents to justify me in taking any further 
action in the matter, and remain, 

Yours very truly, 
Rautea Hart TWEDDELL. 

14, Delahay-street, Westminster, January 6, 1881. 





To THE EDITOR OF ENGINEERING. 

S1r,—Though unavoidably late in the week, may I ask 
you to find room for a few words on the above. As Mr. 
‘Tweddell now seems desirous of confining his petition to 
the narrow subject of increased facilities, &c., at the 
Patent Office, which facilities, I may add, have now 
to a certain extent been rendered unnecessary in conse- 
quence of the enterprise of your valuable paper, his 
petition might with propriety be addressed simply to 
the Commissioners of Patents, as the object of it would 
not involve any alteration in the existing law. I quite 
agree with the suggestion made by Mr. Faija and a 
‘*Constant Reader,’’ and consider that you would be 
conferring a great boon on patentees and the public 
generally, if you adopted their suggestion of inserting 
copies of a petition on patent law reform generally in 
your valuable journal, and thus securing signatures ; as 
though I consider that considerable reductions should be 
made in the amount of fees, particularly at the early stage 
of apatent, I still agree with Mr. Tweddell that the amount 
of Government tax proposed by some is altogether too 
small. I also consider that several further amendments 
are requisite in various classes of the existing law, which 
can only be embodied in a general petition addressed to 
Parliament ; but as time and space will not admit of my 
entering into the discussion of these at present, I must 
defer my remarks upon them till some future occasion. 

Yours truly, 
Henry 8. CopLanp, C.E. 
la, Duke-street, Adelphi, W.C., January 6, 1881. 





BARTON'S FEED-WATER HEATER. 
To THE EDITOR OF ENGINEERING. 
Srr,—Will you kindly allow me space in your columns 
to inquire if any of your readers can inform me who are 
the makers of George Barton’s “‘self-acting feed-water 
heater,’’ or Mr. Barton’s address, King’s Cross. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on Change at Middlesbrough, and there 
was more business done than there has been transacted for 
some weeks. It was found that Messrs. Connal and Co., 
the warrant storekeepers here, had a stock to-day amount- 
ing to 127,890 tons, which is an increase of 3737 tons since 
Tuesday last. Messrs. Connal’s stock in Glasgow stands 
at 498,353 tons. Owing to the decrease in Scotch stocks 
prices last week improved, and on Friday No. 3 Cleveland 
pig was 41s. per ton. To-day, the same quality was further 
advanced to 42s. 6d. per ton for delivery over the present 
quarter, and 42s. prompt. The tone of the market was 
very cheerful, and it was confidently believed that prices 
would be maintained, and that a good steady trade would 
be done this year. 


The Finished Iron Trade.—There is no alteration in the 
finished iron trade, which continues more active than it 
has been for years. Plates are quoted 61. 15s., angles 
51. 1és., and bars 5/. 12s. 6d. per ton, less 24 per cent. 
f.o.b. All the mills and forges are working well. 


Shipbuilders and Engineers.—Throughout the north of 
England the shipbuilders and engineers are very busy, and 
have orders in hand which will keep them occupied for a 
considerable time. At South Stockton, Messrs. Richardson, 
Dack, and Co. are having some trouble with their men. 
The platers’ helpers have struck for an advance of 7} per 
cent., and the carpenters, too, are asking for more wages. 
A meeting has been held to-day, and it is expected that in 
the course of a few days some arrangement will be made 
which will result in the resumption of work. 


steelmakers in Cleveland are 
The Thomas-Gilchrist process at 


The Steel Trade. —-The 
well off for orders. 





Messrs. Bolckow, Vaughan, and Co.’s Works is being 
carried on successfully. In a short time a very large 
quantity of steel will be produced from Cleveland iron. 


The Coal and Coke Trades.—All kinds of fuel are selling 
well. The collieries are working satisfactorily, and prices 
are firmer. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-[ron Market.—Thursday’s pig-iron warrant 
market opened steadily, but at noon it became idle. Busi- 
ness was done at 52s. 4}d. to 52s. 5d. one month, also at 
52s. 3d. cash in eight days. Buyers at the close were 
offering 52s. 3d. cash, and 52s. 5d. one month, and sellers 
near. There was a strong market in the afternoon, with 
business transacted at from 52s. 5d. to 52s. 8d. cash, and 
at 52s. 7d. to 52s. 10d. one month, and at the close there 
were sellers at 52s. 8d. cash and 52s. 10d. one month, and 
buyers very near. The market was again strong on 
Friday, and prices improved 5d. per ton further. On the 
week the gain was ls. 6d. per ton, and prices closed at 
their highest figure since last September. Business opened 
in the forenoon at 52s. 9d., and improved to 53s. 3d. cash, 
and from 53s. to 53s. 3d. one month, and the close was 
buyers at 53s. 1d. cash and 53s. 3d. one month, and sellers 
asking 1d. per ton more. There was no afternoon meeting,’ 
and the market did not open again till Tuesday, in conse- 
quence of the New Year’s Day holidays. The market was 
strong at the opening yesterday, when the first business of 
the new year was commenced. There were transactions 
during the forenoon at 53s. 9d. to 53s. 10d. cash, and at 54s. 
one month, and the price subsequently receded to 53s. 5d. 
one month and 53s. 3d. cash, at which a large amount of 
business was done. At the close there were rather buyers 
over. The afternoon market opened at 53s. 3d. various 
cash prompts, and 53s. 5d. one month, receding to 53s. 2d. 
one month, and 53s. cash, the close being 53s. 1d. prompt 
cash paid, and buyers over. The market opened this fore- 
noon quiet, business being done at 53s. 44d. one month 
paid, after which down to 53s. 1d. one month was accepted, 
as also 52s. 11d. cash, improving to 53s. 3d. cash, but 
closing 53s. 1d. cash again accepted, and buyers 53s. 3d. 
one month. The afternoon market was steady, with busi- 
ness done at 53s. 14d to 52s. 11d. cash ; and those prices 
were the rule near the close. A good deal of stimulation has 
been imparted to the market by the reduction in the stocks 
of pig iron, as shown by the annual statistics recently 
issued, and which have been largely studied, as also the com- 
ments made upon them in various reports issued by firms of 
iron merchants. Strength has been imparted to the existing 
wave of speculation, not so much by the diminution of the 
stock of pig iron to the extent of a few thousand tons, but 
rather by the good prospects for the iron trade indicated by 
that simple fact. The price has been quickly carried 
upwards, and the feeling of buoyancy is very strong, 
although during the past two daysa rather unusual amount 
of fluctuation has occurred in prices. There is no change 
in actual business, and there is plenty of iron to supply all 
the demand, and still have a large surplus to go into the 
public warrant stores. No change is reported in official 
quotations, but second-hand parcels are well up to the list 
prices of makers. There are now 499,561 tons of pig iron 
in Messrs. Connal and Co.’s warrant stores, and the number 
of blast furnaces in actual operation is 124. 


The Manufactured Iron Trade.—All the works through- 
out Lanarkshire engaged in the manufacture of finished 
iron and steel have been stopped since last Friday evening 
on account of the holidays which occur at this period of 
the year; but in some instances the work in hand is so 

eat in amount and so urgent that the men have only 
been allowed two or three days for enjoyment, which is less 
than what is usually allowed for holidaying at the opening 
of a new year. Some very good orders have recently 
been booked, more especially for shipbuilding materials, 
and large quantities of boiler tube strips are being turned 
out. 


Traction Engines in Glasgow.—The use of powerful 
traction engines on the Glasgow streets during the day 
has of late raised an amount of ill-natured wiiting in one 
of the local newspapers, the remarks made being not only 
quite uncalled for, but quite unjustifiable, when the present 
state of the streets in the vicinity of the harbour is com- 
pared with what it was ten or twelve years ago, that is to 
say, prior to the introduction of road steamers into the 
city. By way of counteracting the ill effects of the writing 
referred to, a gentleman who well knows both the present 
and past phases of the question at issue, has written a very 
temperate and judicious letter, which appeared in a recent 
issue of the local paper where the complaints were published. 
He says : ‘‘ Everybody knows that Glasgow is a shipbuilding 
and engineering city, and therefore large and heavy masts, 
boilers, and heavy pieces of machinery have to be taken 
through the streets. Before the advent of the present 
handy traction engines, the motive power employed was 
either hundreds of men ora score or more horses; and I 
need hardly ask which method causes the least annoyance 
and interruption to the general traffic, both taking place 
during the day? Now, if this traffic is compelled to be 
carried On during the night, the effect would be that all 
who live along the line of route would be more or less dis- 
turbed, as the noise and shaking produced are much more 
felt, and sleepers usually awake with thoughts of earth- 
quakes, and perhaps falling houses. The traffic is a 
necessity, and the traction engine method is a vast improve- 
ment over the old, and it is very evident this is the view 
our magistrates take of the matter. Spark-catchers are 
easily fitted if required by the authorities.’’ 

The Southesk Viaduct.—Ou Thursday last a conference 
took place in the Star Hotel, Montrose, between repre- 





sentatives of the North British Railway Company and a 
sub-committee of the Montrose Harbour Trustees in 





reference to the proposal of the latter Board that in any 
alteration on the Southesk Viaduct three of the spans 
should be widened to a breadth of 90 ft., one in the centre 
and one on each side of the river. There were present on 
behalf of the company Sir James Falshaw, director, Mr. 
Galbraith, C.E., and Mr. Walker, general manager, and 
the representatives of the Harbour Board were Provost 
Japp, Mr. Watt, Mr. Mearns, and Mr. James Ross, clerk. 
The subject of the repair and strengthening of the bridge 
was fully discussed, special attention being directed to the 
above proposal. The meeting was a most amicable one. 
The company’s representatives expressed a favourable 
opinion on the subject of the widening of several of the 
spans; while on the other hand the harbour represen- 
tatives agreed to offer no opposition to the waterway 
between the other spans being reduced from 45 ft. to 43 ft. 
should the company so desire. In all probability an agree- 
ment will have been come to on that point before the next 
ordinary meeting of the Harbour Board on Monday. As 
far as can be learned, no definite conclusion has been 
arrived at by the directors as to what is to be done with the 
viaduct —whether it is to be merely strengthened or entirely 
reconstructed. It is expected that the line will be opened 
for goods traffic in a short time, running over the viaduct. 
It is stated that a proposal that the deputation should go 
out to the viaduct in a boat at ebb tide to see the velocity 
and danger of the current was declined. 


Proposed New Graving Dock for Glasgow.—The Clyde 
Navigation Trustees are seriously considering the pro- 
priety of constructing another graving dock, near to 
Salterscroft Dock, Govan, but not so deep as it, say, about 
18 ft. in depth, so as to accommodate vessels of moderate 
dimensions. 








NOTES FROM THE SOUTH-WEST. 


Swansea.—Swansea, like its neighbours, has been feeling 
the scarcity of steam coal during the past weck; in 
a few instances a slight advance in price has been obtained, 
but it is not thought that this can be maintained after the 
holidays are over. The steam coal clearances are about on 
an average with those of the past week, a slight increase 
being discernible. Patent fuel shows a considerable fall- 
ing off. Rails are firm. Several orders have been placed 
with local firms for the Southern States at prices ranging 
from 51. to 5/. 10s. per ton. Old rails and scrap are with- 
out demand ; steel rails have a tendency to stiffen, and, as 
far as can be judged, will show a decided improvement in 
the opening of the new year. For ordinary sections 6. 
to 61. 10s. per ton free on board appears to be current. Tin 
plates are quiet, the supply still exceeding the demand. 


Curdiff.—As a matter of course the holidays have caused 
some interference with business, but the clearances of coal 
for the week have been large, and higher, indeed, than the 
averages during the slackest portion of the summer. Iron 
ore remains unaffected, and it must apparently be a very 
substantial ‘‘ boom’’ which will tempt buyers to again 
cause arush. The year opens with a generally healthier 
prospect. Last week’s clearances comprised 89,551 tons of 
coal, 1500 tons of iron, and 4845 tons of patent fuel. Of 
iron ore 7027 tons came in from Bilbao, and from other 
sources 724 tons. 


Cwmavon Iron and Copper Works.—The extensive 
estate and works of Cwmavon, employing about 2000 
persons, are to be transferred to a strong company. Mr. 
Shaw, who has devoted nearly five years to the development 
and improvement of the property with such marked suc- 
cess, finds his health so seriously impaired, that he is 
obliged to seek rest and change for sometime. The tin- 
plate works, which were dissociated from the property 
about three years ago, and which are one of the most 
extensive and complete in Wales, are likely to be again 
united to the concern, and a company will be formed with 
adequate capital to develop the great resources of the 
valley. It is curious to remark that when Mr. Shaw 
bought the Cwmavon estate, upon which more than 
1,250,0001. has been spent, he became the largest individual 
owner and lessee of mineral, coal, iron, and house property 
in the principality. 

Newport.—There is not much that is new to report this 
week. There is every reason to hope, both from the orders 
in hand and future prospects, that a fair share of prosperity 
is in store for the port. Steam coal is in heavy demand, 
and the holiday stoppages have not had the effect of lessen- 
ing the pressure. It is expected, however, that the present 
extreme activity will not prove more than temporary. 
Prices remain firm. In the iron trade there are still a 
good number of orders on hand for execution. House coal 
continues in strong request, and a further advance in price 
is hinted at. Last week’s clearances of coal from Newport 
comprised 15,612 tons. Of Bilbao ore 2975 tons were 
received, and from other ports 5390 tons. 


The Parkend Collieries.—There is a probability of an 
early restart at the Parkend ColJieries, closed in March, 
1880, when upwards of 700 men «and boys were discharged. 
The collieries are in the western district of the Forest of 
Dean, and embrace an area of 1200 acres, the upper coal 
measures of which only are worked. A couple or more 
years since a costly pumping station was completed, and 
the arranzements for draining the pits are unapproached 
in excellence inthe Forest mineral field. The chief pits are 
New Fancy and Parkend, the stoppage of which necessarily 
produced a good deal of temporary suffering in the west 
of the Forest of Dean. The undertaking will be carried 
on by Mr. Sydney J. Thomas, who was the managing 
director under the late firm, of which Mr. Sully, of Bridge- 
water, was the chief proprietor. 


Newport Abercarn Colliery Company (Limited),—An 





interim dividend, at the rate of five per cent. per annum, 
is announced for the half-year ending September 30. 
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montbly ballot for members. 





The Publisher desires to draw the attention of Manu- 
facturers and Purchasers to the advantages offered by the 
INFORMATION AND INQUIRY Room now established at the 
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logues of the leading manufacturers in the Engineering 
Trades, either for reference or distribution. A classified 
arrangement of the various advertisements which appear 
either continuously or from time to time in ENGINEERING 
will also be available for reference. Manufacturers are 
invited to contribute their catalogues and circulars, 
which will be indexed and placed under the care of an 
attendant. 
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TELEGRAPHIC ENGINEERING IN 1880. 

THE extension of the telegraphic system under 
English control during the past year has scarcely 
been so great as during 1879, but still there has 
been a considerable amount of progress and impor- 
tant improvements, both in construction of lines 
and in the electrical apparatus for working them. 
Taking first Her Majesty’s Postal Telegraphs, we 
may remark that the renewal of trade during 1879 
has caused the department to provide extended 
facilities for the conduct of business, and that in 
consequence new lines have been erected, exceed- 
ing in extent anything that has been done since 
the large works undertaken at the time of the 
transfer of the telegraphs from the private com- 
panies to Government control. Thus an entirely 
new route of wires to the North has been obtained 
by means of wires erected on the unoccupied side 


of the Midland Railway. New poles and fourteen 
wires have been erected from London to Trent, 
and from Trent northwards, and a varying number 
as far as to Settle. Thence nine wires are carried 
on existing poles to Carlisle, and beyond a new 
road line to Glasgow carries forward eight more. 
Besides these there is a new wire from Carlisle 
to Edinburgh; a new line of eight wires in all 
between Manchester and Liverpool by road, and by 
railway wires to Hull and Newcastle. As regards 
cables, the Postal Department has done little 
during the year, no new cables having been laid 
and fewer defects and breaks having occurred 
than usual in their numerous cables, there has 
been little repairing. This is perhaps fortunate, 
for it is well known that although the French 
Government possess two cable-repairing ships—the 
Ampére and the Charente—our own Government 
have none, as the Post Office authorities have never 
been able to persuade the Treasury to grant the 
money for building a ship. In consequence, when 
cables break down Her Majesty’s Government have 
to fly to contractors and take whatever ship hap- 
pens to be idle at the moment, such ship often being 
far larger than necessary for the work. Time is 
thus lost and great extra expense incurred. Every 
cable company has long found this out, and indeed 
the old Electric Telegraph Company, which was 
directly superseded by the Post Office, were the 
first to lead the way by having a cable ship of their 
own. But Government at least in this respect have 
made a retrogade movement. If during this winter 
some of the Irish cables should fail, as the Inter- 
national and Dacia, the ships generally employed 
by the Government are away, there would be pro- 
bably nothing smaller to hire than one of the Tele- 
graph Construction Company’s ships, say the Calabria 
or Kangaroo. 

Turning now to the Electrical Department of the 
Postal Telegraphs, a very important improvement 
has been made in the Wheatstone automatic. The 
receiver has been entirely remodelled. It is now 
driven by weight instead of spring. The electro- 
magnetic part has been so designed as to remove 
almost entirely all the retarding effects of electro- 
magnetic induction in the instrument itself. The 
result is that the speed of the apparatus has been 
increased from 130 to 250 words per minute, which 
is the limit at which the inking disc can be driven 
without theink flying off by centrifugal force. This 
will be the pattern for some time. 

Another great improvement in the mode of work- 
ing the Wheatstone automatic has been introduced 
of considerableimportance. In our summary of the 
year 1879, we mentioned that by means of fast-speed 
repeaters at the end of each submarine cable in any 
of the circuits to Ireland or elsewhere, where cables 
exist in circuit with land lines, the speed of the 
whole line had been vastly improved, and was thus 
only limited by the speed attainable on the cable 
itself. During this year long circuits of land lines 
themselves have been broken up into sectional cir- 
cuits, and fast-speed repeaters placed at their 
junctions, thus increasing the speed of the whole 
line to that which can be obtained on a single sec- 
tional circuit. This breaking up of long circuits into 
several sections is not for the ordinary purpose 
where relays are employed merely to get fresh bat- 
tery power to overcome defective insulation, but 
actually on account of the electrostatic capacity of the 
land lines which at the rapid rate of working of 
the Wheatstone automatic has an appreciable retard- 
ing effect. Three distinct wires have therefore 
been established from London to Leeds, Newcastle, 
Edinburgh, Dundee and Aberdeen, with a branch 
from Edinburgh to Glasgow, for the Wheatstone 
automatic fast circuits, At Leeds and Edinburgh 
are placed the fast-speed repeaters, By this means 
each station is served with news on each of the three 
lines at the marvellous rate of two hundred words a 
minute on each instrument, the previous speed being 
only sixty words a minute. These three lines are 
worked continuously night and day. Nothing in the 
least approaching this splendid telegraphic service 
exists out of England, and it is worthy of the atten- 
tion of those persons who are apt systematically to 
make disparaging remarks, supported by reckless 
assertions, as regards the superiority of foreign tele- 
graphs to our English Government lines. 

Another feature worthy of record is the working 
of a line between London and Leeds, branching off 
from Leeds to West Hartlepool in one direction, 
and from Leeds to Middlesbrough in the other ; 





between (London and Leeds this is worked quad- 
ruplex with transmitters working duplex from Leeds 





to Hartlepool, and duplex from Leeds to Middles- 
brough. Thus duplex is worked from London to 
West Hartlepool, and to Middlesbrough on a single 
wire between London and Leeds. 

An improvement has been made in the working 
of the pneumatic tube system in the London streets. 
Hitherto it was impossible to start a carrier from one 
station on a circuit, until the preceding onehad arrived 
at the terminal station, as although if a certain dis- 
tance is kept between them the carriers can be made 
to follow one another, yet when placed too close they 
came to a block, and it was difficult to tell the distance 
any one had travelled. By means of an automatic 
key at each station, a carrier in passing rings an 
electrical bell at the station immediately in front 
and behind it, and thus when a carrier has passed, say, 
Fleet-street, on its way from West Strand to the 
General Post Office, it rings a bell at West Strand, 
which station can then immediately send another 
carrier, ‘his duplicates the carrying capacity of 
the tube. Up to last year the Government, although 
they repaired their own instruments, were supplied 
‘with new instruments by various contractors; but 
whether the inspection was unnecessarily rigorous 
and minute, as we have heard contractors assert, or 
contractors were really unable to execute to time and 
pattern, it is certain that the Government were not 
able to obtain what they required, and accordingly 
during last year the department commenced to make 
their own instruments, and for this purpose pur- 
chased the factory of Mr. Stroh, the well-known 
clever German electrical instrument maker, Alto- 
gether the Post Office have during the year shown 
considerable vigour, and indeed this was necessary, 
when we consider that the messages which in 1879 
were 25,375,524, reached during 1880, 29,571,005, 
or an increase of 16 per cent. over the already large 
amount. 

On railway lines for railway purposes, and espe- 
cially for block and general signalling of trains, 
constant improvements and alterations have been 
going on during the year. On the South-Eastern 
Mr. C. V. Walker, our veteran electrician, has 
completed the introduction of an instrument on the 
London district lines of that railway (i.c. between 
Charing Cross and Cannon-street, and part of the 
main line) which by a single signal describes the 
nature of the train, by a hand pointing to a disc on 
which is inscribed the designation of the train. The 
instrument is called Walker’s patent train describer, 
and is made by the Silvertown Company. The South. 
Eastern have also established a group of telephones 
between the chief London stations. 

On the Eastern Counties Mr. Sache has split up 
all double-needle circuits into two single-needle cir- 
cuits, thus in a great measure avoiding the expense 
of additional wires ; and has also extended the block 
system, during the last few years, from 100 sets of 
instruments to about 650; and has also provided in 
like proportion repeater instruments to distant sig- 
nals, and bells for warning approach of trains, 

On the London and North-Western Mr. J. Fletcher 
has largely introduced a new tell-tale instrument for 
station yard working, or any other place where it is 
impracticable to work the absolute block, These 
instruments are made and patented by Tyer. Mr. 
Fletcher is also experimenting with a method for 
intimating to engine drivers during fog when the 
distant signal is at danger, and so obviate the neces- 
sity of having fog-men out on the line. Two of 
these instruments have been at work since May last. 
A new insulator, to replace the shackle, with 
improved insulation, is also being adopted on this 
line. 

As regards telephones, the amalgamation of the 
Telephone Company with the Edison Telephone 
Company took place during the year, and a great 
amount of overhead wires has been erected in London 
and elsewhere by the resultant company. The suc- 
cessful action of the Government against the com- 

any has necessitated the order of 20,000 Gower- 

ell telephones by the Government, for supply to 
those of the public who desire the establishment of 
telephonic communication between their premises 
and Postal Telegraph offices. 

Turning to submarine telegraphy we may first 
mention the completion of the duplicate Australian 


cable. This cable consists of four sections, viz. 
N. Miles. 

1. Penang and Malacca se iy: a 

2. Malacca and Singapore _... oe — 200 

3. Singapore to Banjoewangie ese 920 


4. Banjoewangie to Port Darwin ... ass, ae 
The three first sections were laid in 1879 (and are 
mentioned in our summary of that year), but the 
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fourth section was laid in 1880, the final splice being 
made on January 28th of last year. 

The core of this cable is 107 copper and 140 G.P., 
and the deep-sea type 11 No. 13 homogeneous wires 
covered with two layers of Johnson and Phillips’ 
tapes. The intermediate and shore end types are 
protected from insects with Clifford’s patent sheath- 
ing, consisting of their brass tape wound round the 
core. 

The Banjoewangie shore end was laid from the 
steamer Edinburgh, and the rest of the cable from 
the s.s. Seine, Captain Manning. The Edinburgh 
had on board also the Port Darwin shore end, but 
owing to an accident to her screw shaft this portion 
had to be transhipped to the Seine. The absence 
of the Edinburgh as a consort for sounding on the 
line ahead of the paying-out ship caused great incon- 
venience as the water was but imperfectly surveyed, 
and it was consequently impossible to deliver the 
slack cable uniformly. It seems hard that, con- 
sidering the surveying service of the Royal Navy, 
important cable operations should be dependent 
on the employment of a ship to keep ahead sound- 
ing as the expedition proceeds. Evenif the sounding 
ship is not disabled, weather may be unfit for 
sounding though suitable for cable laying. But 
even in fine weather to trust to deep-sea soundings, 
taken ahead of a ship proceeding at six knots, and 
which soundings have to be communicated night 
and day by signal to the cable ship, seems running 
matters far too closely to represent an engineering 
operation where all necessary surveys are obtained 
first. But such work is the result of pressure of 
time. The disadvantage, where the information as to 
depth is not accurate, is not so much that unneces- 
sary slack may be paid out in places, as that insuf- 
ficient slack may result at declivities and rough 
ground. The whcle of this cable was laid by 
the Telegraph Construction Company, under the 
8 iperintendence of Mr. Riddle, Mr. Herbert Taylor 
representing the inspecting engineers, Messrs. 
Clarke, Forde, Hockin, and ‘Taylor for the Eastern 
Extension Telegraph Company. The cable was 
completed, as stated above, by the 28th January. 

A cable between Hong Kong and Manilla was 
laid in April by the Telegraph Construction Com- 
pany, the length being about 529 nautical miles. 
The core of this cable is 107 lb. copper and 140 lb. of 
gutta-percha per nautical mile; 307 miles of the 
cable, for the deep-sea portion, is covered with nine 
No. 13 homogeneous iron wires alternating with 
nine Manilla strands, each wire being separately 
taped, and the whole covered with two of Johnson 
and Phillips’ patent compound tapes. The rest of 
the cable, consisting of four different types, having 
sheathings of different sized wires to suit the various 
depths, is further protected from the ravages of 
insects, as in the duplicate Australian, by Clifford’s 
patent sheathing. The fourth of these types, which 
is that used between the ordinary “intermediate” 
and the deep-sea type above described, consists 
of the core covered with Clifford’s sheathing, closed 
with twelve No. 13 homogeneous wires, each sepa- 
rately taped, and the whole covered with Johnson 
and Phillips’ tapes; this is quite a new type, and 
avery good one. The ends of all these cables are 
connected by insulated wires laid in pipes filled 
with water to the various offices, according to the 
recommendation and plans of Messrs. Clark, Forde, 
Hockin, and Taylor. At Banjoewangie this length is 
as much as 1] nautical miles, and at Hong Kong the 
pipes had to be carried over a hill 444 ft. high, from 
sea level to sea level. ‘To lessen the pressure in the 
pipes the line was broken up into sections separated 
by boxes with glands, and the water from the 
lower end of each section was led to a ball-cock 
in a cistern supplying the next lowest. The whole 
of these works were carried out under the direction 
of Mr. Herbert Taylor. The results show the 
necessity of some core that will stand dry heat 
better than gutta-percha. Mr. Henley’s ozoke- 
rited core seems at present the most promising. The 
cable was laid from the s.s. Calabria under the direc- 
tion of the same engineers as the Banjoewangie and 
Port Darwin cable, and the final splice made on the 
29th of April. 

The Telegraph Construction Company also laid 
an Atlantic cable for the Anglo-American Company. 
The shore ends and portions of the intermediate 
cable of the 1866 cable were utilised to the extent 
of 170 miles from Heart’s Content, and 94 miles 
from Valentia. ‘The rest of the cable laid was about 
1619 nautical miles. The core consists of 300 copper 
and 300 G.P. per nautical mile, except 190 miles of 
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1869, re-served with Johnson and Phillips’ tape. This 
type has a core of 400 copperand 400G.P. The new 


deep-sea portion has ten No. 13 homogeneous wires, 
each wire separately covered with a compound called 
Clifford's compound, and taped, alternating with ten 
hemp yarns, and the whole covered with Johnson 
and Phillips’ tape. Some 2] miles of the cable on 
the Heart’s Content side, and five miles on the 
Valentia side of the new deep sea cable, is made 
with steel wire, so that great strength may be 
obtained for grappling at future repairs. ‘The cable 
was laid from the s,s, Scotia, Captain Cato, and the 
s.s, Seine, Captain Manning. The Scotia com- 
menced paying out August 11, and on August the 
18th, at a distanceof 1169 nautical miles from Heart’s 
Content, and a distance by cable of 1285 miles. The 
Scotia having paid out all her cable the end was 
passedto the s.s. Seine and a splice made to the cable 
of that ship, which then paid out to the buoy on the 
Valentia end, and the final splice was madeon August 
the 21st. The whole expedition was under Captain 
Halpin, assisted by Mr. London, Mr. Laws being 
chief electrician, and Mr. C. Hockin representing 
the Anglo-American Company. 

The Construction Company also laid cables between 
Placentia and St. Pierre, 110 miles cable, from the 
s.s. Seine; and from St. Pierre to Sydney, 185 miles 
cable, from the s.s. Kangaroo. These cables have 
three conductors each, of 107 copper and 140 G.P., 
and are sheathed with twelve No. 4 galvanised iron 
wire. The work was completed on 25th of July 
and 28th September respectively. 

The same company laid this year two cables for 
the Great Northern Telegraph Company, viz., from 
Newbiggin, England, to Groderig (near Arendal, 
Norway), 424 miles, and between Maestrand (Swe- 
den) to Gréderig (Norway), 99 miles. The core is 
120 copper and 200 G.P: per mile. The sheathing is, 
for 208 miles twelve No. 6,and 130 miles twelve No. 8, 
in the first section, with heavy double covered shore 
ends ; and the second section has 84 miles of twelve 
No. 8, with heavy shore ends. The cable was laid 
in two trips in the month of November, from the s.s. 
Edinburgh, under Mr, Lucas, The Great Northern 
Company have also had a new cable steamer, the 
Store Nordiske, built for them by Messrs. Burmeister 
and Wain, Copenhagen ; length 190 ft., beam 19 ft., 
832 tons gross tonnage, 120 horse power, spar deck, 
3 tanks. 

The India-Rubber, Gutta-Percha, and Telegraph 
Works Company laid a third cable between Marseilles 
and Algiers, from the s.s. Dacia, Captain Hayward, 
in September. The cable is 107 copper, 140 G.P., and 
the deep-sea is fifteen No. 13 homogeneous wires, the 
whole double taped. 525 miles of cable were taken 
to sea; Mr. R. K. Gray was in charge. The same 
company laid 125 miles of cable between various 
points in the Gulf of St. Lawrence for the Cana- 
dian Government, and also fitted out the s.s, New- 
field, belonging to the Dominion Goverment, as a 
cable ship to maintain these lines. ‘lhe same com- 
pany made 525 miles of cable for an American com- 
pany called the Mexican Telegraph Company, to be 
laid between Vera Cruz, Tampico, and Matamoras, 
Texas. The core is 107 lb. copper and 166 lb. G.P., 
and the main cable is sheathed with twelve No. 6, 
and the shore ends with fourteen No. 1 galvanised 
iron wires; the whole cable taped and compounded. 
The cable left in the s.s. Dacia and International 
in December, the expedition being under Mr. R. K. 
Gray. The same company have manufactured 
various short lengths of cable for the British Govern- 
ment, and about 100 miles of torpedo cable and 
other apparatus for the Chinese and Japanese 
Governments, 

Henley’s Telegraph Works Company have made 
20 miles of single core with fourteen No. 7 
wires, 36 miles single core twelve No. 8, and 
sheathed with heavy double sheathing 16 miles for 
the Great Northern Company ; 12 miles of seven- 
core cable covered with sixteen No. 5, and one mile 
of four-core for the Danish Government ; 70 miles 
of single core covered to three different types for 
the West India and Panama Company, 20 miles of 
torpedo cable for the Argentine Republic, 5 miles 
of six-core for the Submarine Telegraph Company, 
and 2} miles of cable for Montreal, with Henley’s 
patent ozokerited india-rubber core. Altogether 
1824 miles of cable have been turned out from these 
works which are now capable of making consider- 
able lengths. The ozokerit core will, doubtless, 
come into extensive use. 

The cables of the West India and Panama Tele- 
graph Company continue to break down so fre- 


and sent out early last year, could not keep pace with 
the required work, the company have, therefore, 
sent out a second repairing ship called the Duchess 
of Marlborough. She is 402 tons gross tonnage, 
172 ft. long, 23 ft. beam, and 80 horse power. She 
has one tank 17 ft. 6 in. diameter by 9 ft. 6 in. deep ; 
a second 13 ft. diameter by 9 ft. 6 in.; and a third 
12 ft. diameter and 5 ft. deep. The tanks were 
fitted by the ‘Thames Iron Works in the short period 
of twelve days. The picking-up and paying-out 
machine, and bow sheaves, &c., were supplied by 
Messrs. Johnson and Phillips. ‘The engine to drive 
this machine is fixed on the lower deck, thus giving 
more room on deck. This vessel has arrived in the 
West Indies and has already repaired two sections. 

Messrs. Johnson and Phillips, a young and 
enterprising firm of telegraph contractors, who 
started about five years ago at Charlton, have 
now thoroughly organised their very excellent 
works. During the year they have turned out 
thousands of miles of their patent tape for the 
outer serving of submarine cables; they have also 
supplied several of Johnson’s patent self-mooring 
buoys which have been used on several expeditions 
with success. In electric lighting the Brockie lamp 
has been largely supplied by them, as well as 
carbons and compound battery plates. 

The Henjaum station of the Government line in 
the Persian Gulf has been closed, and the cable 
that touched there, now works direct from* Jask to 
Bushire. An agreement has been entered into with 
Messrs. Brown and Allen for the supply of their 
relays to all stations between Kurrachee and 
Bushire. 

The direct United States cable is now working 
duplex on Muirhead’s system, and the capacity of 
the line is fully doubled; and by means of Brown 
and Allen’s relay, work is carried on direct between 
Torbay and New York instead of having to transmit 
at Rye Beach. We may close our notice of tele- 
graphic engineering in 1880, by recording that the 
Society of Telegraph Engineers has changed its 
title to ‘‘ The Society of Telegraph Engineers and 
of Electricians.” 








THE PERKINS ENGINE. 

WHEN describing the trial trfp made on the 
Thames by the Anthracite* after her return from 
America (vide page 275 of our last volume) we 
informed our readers that while she was in New York 
a very careful test of her engines and boiler had been 
made by a Commission of naval engineers appointed 
by the United States Government. This Com- 
mission was composed of Messrs. Loring, Ayres, 
and Magee, and we are now in a position to place 
the principal points ascertained during their trial 
before our readers. ‘The chief differences in the 
test made in America and in the one carried off in 
this country by Mr. Bramwell were, that in the 
former case the vessel was lashed fast in the dock, 
the test being only one of engines and boiler, and 
not of the speed of the ship, and also that the feed 
water used was accurately measured, thus making it 
possible to determine separately the performances 
of the engines and the boiler. The general mode of 
procedure was similar to that adopted in the test 
of the United States steamer Gallatin’s engines, 
described by us at page ]2] of our twenty-first volume. 
A measuring tank having two compartments was 
placed on deck, one of the feed pumps was made 
to draw from the hotwell and deliver into this 
tank, while the other feed pump drew from the 
tank and delivered into the boiler. ‘The whole of 
the coal used was passed on board in bags contain- 
ing 1001b. each which were carefully tallied, the 
empty bags being also counted, so as to give an 
independert check. ‘The coal used was bituminous, 
from the Penelton mine, and is stated by the com- 
mission to have been of good quality. ‘The experi- 
ment was carried on for 23 hours 58 minutes, this 
period being the exact time between the emptying 
and filling of the first and last measures of feed water. 
The fuel in the furnace at the end of the run was 
brought as nearly to the depth it was at at the com- 
mencement, as could be judged by eye. 

Before the trial began the cylinder covers were 
taken off and the pistons were found to be 
steam-tight. The stop and throttle valves were 
kept full open during the whole of the time; 
it will be remembered that in the trial made 
by Mr. Bramwell (vide page 101 of our last 


~ * We publish this week a two-page engraving and other 
illustrations of the engines of the Anthracite, while a 
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volume) the throttle valve was only partially open. 
Forty-eight sets of indicator diagrams were taken, 
each set consisting of four diagrams. ‘The revo- 
lutions of the counter were taken every half-hour, 
and the mean piston speed was thus determined. 

The total quantity of coal consumed was 4400 Ib., 
the ashes and clinkers returned weighing 776 lb. or 
17.63 per cent. The total coal (including ashes 
and clinker) consumed per hour was 183.58 lb., 
per square foot of grate 11.98 lb., and per square 
foot of heating surface .6111b. ‘The boiler pressure 
was 316.5 lb., the initial pressure in the small 
cylinder being 201.6 lb., the decrease in pp og 
(which in this case cannot be accounted for by 
partially closing the throttle valve) being there- 
fore 114.9lb. The feed water weighed 35,114 Ib. 
The steam was cut off when the high-pressure piston 
had made 52 per cent. of its stroke, the total final 
expansion being 25.71] times; the mean vacuum was 
26.75 in., the barometer standing at 30.023 in., 
and the average revolutions were 103.027 per 
minute. The temperature of the external air and 
of the engine-room were respectively 77.5 and 
98.5 deg., and the inflow and outflow temperatures 
of the condensing water passed through the surface 
condenser were 76 deg.and 95 deg., giving a rise of 
19 deg. As the vessel when lashed in the dock 
was presumably sufficiently steady to enable the 
feed water in the compartments of the open tank to 
be accurately measured, it is a pity the volume of 
the water discharged from the condenser was not 
measured also, so as to enable the efficiency of the 
engines to be determined by obtaining the number 
of thermal units rejected, in the manner advocated 
by Messrs. Bryant Donkin and Co., and frequently 
described in our pages. The temperature of the 
water in the hotwell was 122 deg., that in the feed 
measuring tank being 120.5 deg. 

In the report of the experiments three distinct 
horse powers are given, viz., the indicated (with 
which alone we shall deal), the net, which is arrived 
at by making a deduction for friction of two 
pounds per square inch, and the total horse power, 
which is calculated by assuming that the exhaust 
line of the diagram in all cases goes down to the 
absolute vacuum line. ‘The frictional deduction for 
the net horse power seems to vary in the American 
Navy with different types of engines, the allowance 
made in the case of the Gallatin’s single cylinder 
engine being 24 1b. per square inch. In the case 
of the Antbracite’s engines, the high, intermediate, 
and low-pressure cylinders indicated respectively 
20.43, 7.82, and 39.44 horse power, or a total of 
67.70 horse power, giving a consumption of coal 
of 2.71 lb. per indicated horse power, and of 
21.64 1b. of feed water per hour. The evapora- 
tion of feed water from 100 deg. Fabr. per pound 
of coal was 8.3 lb. or one pound of combustible (allow- 
ing for the 17.63 per cent. of ashes and clinkers 
contained in the coal) from the same temperature 
10.07 1b. 

A thermometer was placed in an oil cup in the 
steam pipe close to the valve chest and near the 
wide open tbrottle valve, and this thermometer indi- 
cated a temperature three or four degrees above that 
due to the steam pressure in the boiler, while the Com- 
mission remark that it is probable these readings, 
owing to the surroundings of the thermometer, were 
probably below the actual temperature of the passing 
steam. Much difficulty was experienced in taking the 
diagrams from the high and intermediate cylinders 
owing to the presence of water which was attributed 
to cylinder condensation due to the great difference 
of temperature existing in the high pressure cylin- 
der, the bottom of which was, it will be remembered, 
in communication with the receiver supplying the 
low-pressure cylinder. This difference of tempera- 
ture is given at 117} deg. Fahr., and it is remarked 
that the moderate superheating and the inefficient 
jacketting could do but little to reduce it. The 
heat of the gases escaping up the chimney was 
estimated by melting small rings of tin and lead, to 
range between 600 and 740 degrees. Zinc, though 
tried, was not melted. 

At the conclusion of their report the Committee 
refer to the test of the engines made by Mr, 
Bramwell, and enter into an elaborate explana- 
tion of the causes of the large differences arrived 
at in the consumption of fuel. They commence 
by giving the coal consumption as 1.7114 lb. 
per hour and then proceed to give the feed water 
used as 17.83 lb., arriving at this assumption 
by taking the pressures and temperatures found 
by the indicator diagrams, calculating the amount 
of water they represent, and multiplying this result 





by a coefficient arrived at from the experiments they 
carried out at New York. The difference between 
the coal consumptions of 2.7115 lb. and 1.7114 1b. or 
36.88 per cent., they state to be due to the com- 
parison of the fuel as well as to the difference in the 
condition of the steam in the two experiments. 
Nixon’s navigation hand picked lumps, they say, 
contain only five per cent. of loose white ash, with- 
out clinker, while the Cumberland semi-bituminous 
coal used in America produced 17.63 per cent. of 
refuse with a large proportion of clinker, and allow- 
ing for this they make the net amount of com. 
bustibles used in each case to be 2.233 1b. and 
1.6259 lb., but further say that another deduc. 
tion has to be made in respect of the American 
coal owing to the loss of efficiency which occurred 
in the furnace, due to the frequent opening of the 
door which was necessary to remove the clinker. This 
loss of evaporative power they set down as 0.3935 
per cent. for every one per cent, of refuse the fuel 
contains, ‘This co-efficient they say was arrived at 
during some trials on a shaking grate bar in 1878. 
By applying this correction (viz. 17.6363 per cent. 
by 0.3935 equal 6.94) in favour of the fuel used 
at New York, the superior result of 21.77 per cent. 
is still shown by Mr. Bramwell’s trial. A further 
comparison is then made from the number of units 
of heat used per indicated horse power per hour, those 
assumed to have been used by Mr. Bramwell being 
given as 16,719, while those used on the trial in 
America were 20.498, thus again showing a superior 
economy of 18.35 per cent. in favour of the European 
trials, The way in which this discrepancy is accounted 
for is by assuming the steam to have been more 
thoroughly superheated in the former than in the 
latter case, the report stating that it was well known 
that when the water level fell below a certain point 
in the boiler the steam became so superheated that 
it burned the packings in the valve spindle glands. 
For this reason the water level was kept higher, the 
corresponding differences of temperature between 
the steam in the boiler and the initial steam in the 
small cylinder being greater to the extent of 10 deg. 
The superheating due to the throttling, as well as 
the piston speed, were also greater in Mr. Bramwell’s 
trial, while the mean piston pressures remained 
sensibly the same, causing an unknown amount of 
increase in the condensation in the cylinders. 

We are informed that Mr. Perkins is about to have 
another experiment carried out on these engines 
by Mr. Bramwell, and the results of this further 
trial we shall watch with great interest. We 
trust that in this experiment not only will 
the coal consumed, and the power indicated, be 
recorded, but that the amount of feed water and 
the various steam temperatures may also be 
observed, and if the vessel is tried in dock (which 
practically she must be if the feed is to be measured) 
we hope the water passing through the condenser 
will also be measured, so that the efficiency of the 
engines alone may be arrived at. We have to thank 
Mr. Perkins for his courtesy in placing a copy of 
the most interesting report on the American experi- 
ments at our disposal, and we trust that the further 
trials he is about to have carried out may show an 
economy commensurate with the. labour and perse- 
verance he has bestowed on the subject. 








PRIVATE BILLS FOR SESSION 1881. 

MvunicipaL Corporations and Local Boards insert 
lengthy notices in the Gazet/e and present bulky Bills 
to Parliament, and if measurement bea test of merit, 
the present applicants are not far behind their pre- 
decessors, but the matter contained in the notices 
possesses little interest for any one out of the locality 
affected ; those now applied for are under the follow- 
ing heads: Birkenhead Corporation Improvement, 
Barrow-in-Furness Corporation, Bristol Corporation 
(as to the purchase of certain docks), Chester Cor- 
poration, Cleator Moor Local Board, Colne and 
Marsden Local Board, Edmonton Local Board, 
Egremont Local Board, Kingston-upon-Hull Cor- 
poration, Leicester Improvement, Lincoln Corpora- 
tion, Liverpool City Police Superannuation, Oxford 
Police, Reading Corporation, Swansea Corporation, 
Salford Improvement, Staley Bridge Extension and 
Improvement, Tyne Improvement, West Ham 
Local Board. 

The applications for Provisional Orders and Bills 
relating to gas and water are these: Ashford 
(Kent) Water Works, Alnwick Gas, Brighton and 
Hove Gas, Beverley Water Works, Bingley Water 
and Improvement, Bradford Water Works Improve- 
ment, Brentford Gas Company, Birkenhead Cor- 





poration Gas and Water, Borough of Bridegnorth 
Gas, Bolton Corporation Gas, Cambridge University 
and Town Gaslight Company, Chichester Gas, City 
of Ely Gas and Water, Cheltenham Corporation 
Water, Dyserth Miliden and Presteign Water 
Supply, Dudley Gas, East London Water Com- 
pany, Eastbourne Water, Fylde Water, Grays 
Thurrock Gas, Goole and District Gas and Water, 
Hyde Gas, High Wycombe Gas, Henley-on-Thames 
Water, Hexham Gas, Harwich Water, Ilford Gas, 
Kirkham Gas, Matlock Water Works, Maidstone 
Water Works Company, Newport and Pillgwenlly 
Water Works, Northfleet and Greenhithe Gas, New- 
haven and Seaford Water Works, Parts of Holland 
and Sutton Bridge Water, Pinner Gas, Pool Water 
Works, Richmond Gas, Ryton (Parish) Local Board 
Water, Sevenoaks Gas, Stone Gaslight and Coke 
Company, Sheffield Water Works, Staines and 
Egham Gas, South Metropolitan Gas, Thanet Gas, 
Woking Gas and Water, Woking Water and Gas, 
Woking and Horsell Gaslight and Coke Company, 
Waltham Abbey and Cheshunt Gas, Westbury-upon- 
Trym Gas, Westgate and Birchington Gas. The 
Bill advertised under the head of South Metro- 
politan Spring Water is a very voluminous affair 
which we should have noticed more in detail had 
space permitted ; there is, however, a slight suspicion 
of the cloven hoof in one of the paragraphs of the 
notice enabling the incorporating company to sell the 
whole affair to any trust or public body which may 
ke created for supplying the metropolis with water. 

Canals, which at one time formed an important 
item in Private Bill legislation, this year furnish 
only one application, which is from the Coventry 
Canal Company, the object being to acquire the 
undertaking of the Birmingham Canal Company, 
and effect a fusion of the two companies. 

Roads again, which used to have a separate com- 
mittee to themselves—for many years presided over 
by Sir John Hanmer—are on this occasion repre- 
sented by one Bill, namely, the Peckham and 
Lewisham Road Improvement, which is to authorise 
the incorporation of subscribers for the purpose of 
making two roads, one to connect those places 
together, the other wholly in Lewisham; but as a 
notice to much the same effect has appeared regu- 
larly for the last two or three years, and nothing 
has been heard of it, we are not disposed to do more 
with respect to this one than note in passing that it 
is advertised. 

There are three notices relating to bridges, viz. : 
Byker Bridge (Newcastle-upon -Tyne); Severn, 
Wye, and Leven Bridge Company, and Tuckton 
Bridge Bill. 

The genius of speculation which seems to have 
mistaken its mission in fastening on to tramways 
may some day centre in piers, and probably with 
more satisfactory results, considering the dividends 
some of them are paying—the Brighton West Pier 
Company, at their last half-yearly meeting paid at 
the rate of 24 per cent. per annum, and Hastings 
16 percent. All the present applications are for 
provisional orders, and the places affected are, 
Devonport, Dover, Folkestone (two), Penarth, 
Ramsgate West Cliff, Shanklin, Weymouth, and 
Weston-super-Mare. Three of these, viz., Dover, 
one of the Folkestones, and Weymouth, are pro- 
moted by the Marine Piers Company, Limited, 
which has been lately established for the purpose of 
erecting piers upon the Brighton and Hastings pat- 
tern, at the most eligible and we presume remunera- 
~ places along the coast of the United King- 

om. 

Next come harbours, which include Burntisland 
Harbour, Whitby Harbour, and Brading Harbour. 

There are eleven applications for Dock Bills, thus : 
Greenwich Dock and Railway, which is to incorpo- 
rate a company to make a dock, consisting of three 
basins and two entrances, commencing in Bugsby’s 
Reach and terminating in Blackwall Reach, with a 
short branch railway connecting the dock with the 
South Eastern Railway near West Coombe Park 
Station ; Bristol Docks; Bristol Port and Channel 
Dock and Warehouse Company; Boston Ocean 
Dock, which is to incorporate a company to make a 
dock at Freiston, in the parts of Holland, and a 
railway to connect the dock with the East Lincoln- 
shire line of the Great Northern Railway Company ; 
the Corporation of Boston also apply, under the name 
of Boston Dock, for power to make a dock involv- 
ing town improvements, the construction of a 
railway, and agreements with the Great Northern 
Railway Company ; Milford Haven Dock and Rail- 
way ; Dagenham Dock ; King’s Lynn Dock ; Penarth 
Harbour Dock ; Mersey Docks and Harbour Board ; 
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and South Carston Dock and Railway. The Bills 
relating to drainage, and that kind of work, are 
applied for under the heads of Witham Drainage, 
Mar Valley Drainage, the North Level and Nene 
Outfall, Benington and Wainefleet Reclamation, 
and Madras Irrigation and Canal Company, which 
latter is to sanction the sale of the company’s under- 
taking to the Secretary of State for India, provide 
for the application of the purchase money, and 
winding up of the company’s affairs. 

This concludes the list of those Bills which admit 
of classification. We now enter the Miscellaneous 
domain or Bohemia of our labours, but have only 
space enough left to notice a few prominent cases. 
The Corporation of London, by their City Lands 
(Thames Embankment) Bill, apply for power to dis- 
pose of certain lands adjoining the Thames Embank- 
ment, in the parish of St. Bride, either by sale, lease, 
or exchange ; to acquire the building formerly used 
as a Bankruptcy Court in Basinghall-street, and to 
erect buildings upon or sell the site, and confirm 
an award relating to the land, and to sell and acquire 
other property within the limits of their jurisdiction, 
The Corporation also give notice for a Bill to enable 
them to borrow money on the credit of their estates, 
assets and revenues, consolidated rate, and sewers’ 
rate, for the purpose of carrying into effect the 
objects of the Artisans’ Dwellings Improvement Acts. 
The London (City) Tithes Act, 1879, Extension, is 
also promoted by the Corporation, and is to extend 
the provisions of that Act to the parish of St. 
Botolph-without-Aldgate. 

One year’s reticence on the part of the Metropo- 
litan Board of Works, has been attended with no 
further disastrous result than applications for two 
Acts in the next session, the first being for the con- 
struction of new bridges at Putney and Battersea, 
to remove the aqueduct of Chelsea Water Works 
Company across the River Thames near the present 
Putney Bridge. To remove the two central piers of 
Vauxhall Bridge, and convert the three central 
arches into one opening, and to widen and recon- 
struct part of Deptford Creek Bridge ; but the most 
important item of this application is the abolition of 
the last representative in the metropolis, of the once 
familiar object called a turnpike or toll-gate ; this 
obnoxious remnant of feudalism is to be found in the 
Isle of Dogs, or to speak politely Millwall, and 
exacts tolls upon the east and west ferry roads. So 
far behind the age is this locality, that a fiction pre- 
vails in it, (and amongst a few benighted individuals 
out of it also), that the owners of an obsolete ferry 
called the Poplar and Greenwich Ferry, could if 
they chose, levy the toll of one penny upon every 
passenger from a boat landing on the Isle of Dogs. 
Fortunately for themselves they have hitherto had 
the discretion not to choose, otherwise the damages 
the company might have incurred for assault, would 
greatly have exceeded their receipts, which we 
believe have now for many years been represented 
by one penny paid annually by themselves to them- 
selves, by the process of one of their clerks making 
a journey across the river, and handing the toll to 
another representative of the company. However, 
if the Board proceed with their Bill, a ray of com- 
mon sense may possibly fall upon the subject, and 
the ferry company will in a short time be recognis- 
able only by a less denominator than its present 
mythical passenger toll. The Bill is also to provide 
(not before they are needed) for approach roads to 
and the better lighting of Hammersmith Bridge, 
and the renewal of licenses of premises belonging to 
the Board, for the sale of what is somewhat inde- 
corously styled intoxicating liquors. 

‘The second notice is for a various powers Bill, to 
enable the Board to purchase, and Mr. Amherst to 
sell his interest in Hackney Common, and to amend 
the Metropolitan Streets Improvement Act, 1877. 

The London Water Supply Bill was speciaily 
noticed in our edition of the 10th December, where 
its provisions as indicated by the notice, are fully 
set out and commented upon. We have conse- 
quently nothing further to add here in that respect, 
but would as a passing observation, point out that 
in watching the future progress of the Bill, the 
interest of the observer may be increased by bearing 
in mind that it emanated from a ministry, which 
according to the then opposition could do nothing 
right, and has been taken in hand by a ministry 
which in the judgment of the same authority can do 
nothing wrong, so he is fairly entitled to expect that 
the new Bill will start its career as a prodigy of 
legislative perfection. The Bill strikes us as rather 
in the nature of a white elephant to its possessors, 
the advantages being decidedly on the side of those 


who have to criticise it. It may, however, be safely 
predicted that the present Government will not err 
on the side of leniency to the existing water com- 
panies, In the interest of common fairness let us 
hope they will not go too far in the opposite 
direction. 

The Bill advertised under the title of ‘‘ The River 
Thames,” is an old friend with a new face, and 
owes its origin to the collision of the Princess Alice 
steamer with another boat some three years back ; it 
seems to include pretty much the same provisions 
as its predecessors, but if there is any merit in it, 
the vital question is will it go further than they did 
towards carrying its objects into effect ? 

The Open Spaces (Metropolis) Bill is to enable 
the Metropolitan Board of Works, parochial autho- 
rities, and the Corporation of London, to acquire 
and maintain open spaces within the limits of the 
metropolis, to devote the same to public recreation, 
and to apply their funds, rates or revenues, to such 
purchase and maintenance. Disused churchyards, 
burial grounds, and cemeteries, are to be treated as 
coming within the purview of the Bill; but there 
is nothing in or about the notice to indicate who 
are the promoters of the undertaking. 

The Cadogan and Hans Place Company, Limited, 
seek authority to make a new street, commencing on 
the western side of Sloane-street, opposite Cadogan- 
place, and terminating on the east side of Pavilion- 
road, near the junction of that road with Cadogan- 
terrace. 

A Company is to be incorporated by the London 
Suburban Market Company (West-end Market) Bill, 
to establish a market at Chiswick for the sale of live 
and dead stock, horses and other animals, hay, corn, 
fruit, vegetables, and fish ; and to establish fairs for 
the sale of horses, cattle, and other stock within 
the market. The site is to be ground situate on 
either side of the South-Western Railway, and 
containing 18 acres, or thereabouts, in extent. 

Dover Government Pier is again in the field, with 
notice to transfer that structure to the Dover Har- 
bour Board—which seems to be a peculiarly difficult 
proceeding to effect, remembering this is the third 
attempt to carry it out. 

The Bill applied for by the Crystal Palace Com. 
pany relates principally to monetary matters and a 
readjustment of capital. It is also to include power 
to build houses for the company’s officers and ser- 
vants, and to exempt the company’s property from 
the operation of Metropolitan Building Acts, 

The Corporation of Rochester are promoting a 
Medway Conservancy Bill, for the purpose of pro- 
viding for the future conservancy of that river. The 
notice does not err on the side of brevity, and goes 
a little out of its way to tell us that ‘‘ God preserve 
the City of Rochester” is inscribed on one of the 
conservancy boundary marks. Our experience of 
this town leads us to conclude that this prayer was 
engraved a long while ago, and is somewhat out of 
date. 

The Railway Passengers Assurance Company are 
applying for an Act to enable them to insure a num- 
ber of persons engaged in any particular occupation 
by one instrument, and thus open a road for em- 
ployers to meet the provisions of their Liability Act 
of 1880. 

How the clerks in the Private Bill Office of either 
House of Parliament will regard a Bill to be called 
Sectional or Block Buildings Management and Divi- 
sion into Separate Freehold Tenements, when it 
comes into their hands for entry in the votes (if it 
reaches that stage), remains to be seen. The only 
parallel to such a title that occurs to our mind is 
Charles Dickens’s celebraed ‘‘ Hot Muffin and Crum- 
pet Baking and Punctual Delivery Company,” the 
name of which is two wordsshort of the present one. 
The notice, however, is drawn by one of the ablest of 
Parliamentary agents, and, therefore, must not be 
treated irreverently. The objects are, nevertheless, 
too numerous and complicated to be dealt with in 
detail here. They appear principally to affect build- 
ings constructed in flats, or sets of chambers and 
offices, and the Bill is, inter alia, to define and regu- 
late what are called the common rights in such 
buildings ; also to facilitate the sale of the freehold 
of separate tenements in them; and a company is to 
be incorporated who may either be the owners, 
managers, trustees, or agents, of such buildings, 

Three Bills are applied for relating to patents, 
viz., Copland’s patent as to wood paving, Greene’s 
patent for improvement in types, &c., and Hancock’s 
patent in bobbinet or twist lace machines. 

One of the most extraordinary notices we ever 


nising Pneumatic and Electric Company’s Bill, which 
is to incorporate a company to actuate and synchro- 
nise clock mechanism, whether public or private, in 
the counties of Middlesex and Surrey, by means of 
pneumatic motive power ; to synchronise or correct 
errors of time by electricity, or other means: to 
erect, in any portion of the public streets, kiosks or 
other buildings for the sale of newspapers, books, 
&e. ; and to supply, by means of pipes, hot air and 
fresh air in the counties before mentioned. ‘This is 
a Various Powers Bill with a vengeance, but multi- 
fariousness is a growing characteristic of the present 
age with respect to trade ; and as we get more fami- 
liar with its development, there may appear nothing 
strange in an eccentric clockmaker adding a painted 
bookstall in the middle of the street to his business, 
and supplying fresh air by means of apipe throughout 
the county. But, as yet, it strikes one as a rather 
incongruous set of objects to be carried out by one 
person or company—without dealing more particu- 
larly with the fresh air part of the undertaking. 

The remaining notices relate to the Sea Water 
Supply to London ; the acquisition by the Secretary 
of State for War of all rights in or over Spensall 
Common, Yorkshire; Muswell Hill Estate; North 
and South Woolwich Subway ; Lancashire County 
Justices; the British Linen Company ; the Ware- 
house Owners Company, limited ; Severn Naviga- 
tion ; Solent Navigation; the Colonial Company, 
limited; the Australian Agricultural Company ; the 
Canada Company; Cheshire Salt Districts Com- 
pensation; the Bank of Scotland; St. John’s Hos- 
pital, Bedford, and the Samaritan Free Hospital for 
Women and Children, none of which present points 
of sufficient importance to warrant a further increase 
of the length to which this article has already ex- 
tended. 

This forms the entire list of applications for Pri- 
vate Bill legislation in 1881. The programme, 
although in excess of last year so far as number is 
concerned, is not an imposing one in the interest of 
our learned friends. ‘the London Water Supply, 
if it reaches Committee as a hybrid measure, may 
furnish some business; but in other instances, the 
most prominent case of probable fighting, according 
to present appearances, seems to be the five Bills 
about the neighbourhood of Rickmansworth, where 
the interest of the North Western and Great Wes- 
tern becomes a common one in preventing the Far- 
ringdon-street and King’s Cross Company getting 
on to Birmingham. ‘There is, of course, no surmis- 
ing what may arise from the tactics of the profes- 
sional chairmen, who, like another notable person, 
have respectively a reputation to maintain; but 
beyond these, the session promises to be a tame one, 
as regards the private business part of it. 


NOTES. 
Tue Evectric Licut in New York. 

Broapway is to be lighted for a distance of a mile 
by the Brush electric light. A central station will be 
established in West-street, where a Corliss engine 
of 25 horse power will be installed to drive the two 
electric generators required to furnish the current. 
Twenty-two Brush lamps will be employed, each 
giving a light of 1000 candles, or about a hundred 
gas lamps. The lamps will be elevated on iron 
lamp-posts 20 ft. high, and having projections to 
act as a ladder to the man who attends the lamps. 
The experiments will be carried on at the expense of 
the American Brush Company, and for the present 
the conducting wires will simply be hung overhead 
from post to post. There is no doubt but the 
mere lighting will prove a success, and the only 
point to be determined is the cost, which the com- 
pany are confident will be less than that of gas. 
Edison’s incandescent lamps are also to be tried in 
another district of New York. 


New ATLANTIC CABLES. 
Mr. Jay Gould, the great American capitalist, has 
organised the American Union Cable Company to 
lay two new Atlantic cables from a point near 
Penzance, in Cornwall, and Whitehead Bay, near 
Torbay, in Nova Scotia. A subscription for the 
fund of 6,000,000 dols. to be raised, has been opened 
by the Central Construction Company, and we 
understand that the entire sum is already subscribed. 
The contractors for the work will probably be 
Messrs, Siemens and Company, of Charlton. Some 
correspondence has taken place between Mr. John 
Pender, the director of the Anglo-American Com- 
pany’s cables, with a view to give an international 
character to the existing cables, and make them 














read is that for a Bill under the title of the Synchro- 
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but in spite of this proposal the new cables will 
probably be laid. They will be operated in con- 
nexion with the colossal American Union Telegraph 
Company of the United States. 

An Execrric Fire Tet-TAace, 

‘There are several devices for enabling the rise of 
temperature accompanying an outbreak of fire at a 
particular place in a building to ring an alarm bell 
by means of an electric current. There is the mer- 
curial thermometer in which the mercury column on 
expanding by the increased temperature makes con- 
tact between two platinum electrodes fused into the 
tube and completes the circuit; and there is an 
arrangement in which a bi-metallic spring, fixed at 
one end, is free to curve under the unequal expan- 
sion of the two metals, and close a circuit in that way. 
A still simpler plan has been recently contrived by 
M. G. Dupré, in which the contacts of the automatic 
key are kept apart by a piece of suet or tallow, 
which on melting by the heat allows them to come 
together through the operation of a small weight 
attached to the uppermost contact bar. ‘The tallow 
is not, of course, placed immediately between the 
contacts, for in that case the fat would act as an 
insulator and prevent the flow of the current. The 
apparatus is readjusted after an alarm by charging 
it with fresh tallow. 

Tue Frencu INTERNATIONAL ELECTRICAL EXHIBITION, 

The approaching international exhibition of the 
applications of electricity to be held in Paris, and to 
which we have already referred (see page 576 of our 
last volume), promises to combine the highest features 
of interest in science and industry. ‘The consulting 
committee for this undertaking has just been nomi- 
nated by the French Government, and comprises a 
number of names of the leading men of science. 
The Commissioner-General is M. G. Berger, who 
took so prominent a part in the International Exhi- 
bition of 1878. Four vice-presidents are selected— 
Admiral Pothau, M. Teisserenc de Bort, M. Brisson, 
and M. F. de Lesseps. Among the committee we 
notice the well-known names of MM. Dupuy de 
Léme, Becquerel, Breguet, Garnier, Jamin, Alphand, 
Delaitré, Dietz Monin, Jacqmin, Planté, Admiral 
Mouchez, director of the Paris Observatory, General 
Gallimard, Commandant of the Ecole Polytechnique, 
General Saint-Cyr-Nugues, Inspector-General of 
Military Telegraphs, M. Hugot, director of Chemins 
de Fer du Midi, M. Sévéne, director of the Orleans 
Railway, M. Denion du Pin, director of the Mes- 
sageries Nationales, M. E. About, director of the 
XIX. Siécle, M. Jourde, director of Le Siécle, and 
M. Tissandier, director of Za Nature. Altogether 
there are 76 members of the consulting committee, 
including the four vice-presidents, and M. G. 
Cochery, who is also the secretary. 

TELEPHONE PROGRESS IN GLASGOW. 

Telephonic telegraphy has been largely developed 
in Glasgow. Withina very short period Messrs, D. 
and G, Graham have laid a great number of wires 
in and around the city, more especially in connexion 
with their Medical, Legal, Commercial, and Stock- 
brokers’ ‘Telephonic Exchanges in Sauchiehall-street ; 
and within the past few days they have secured com- 
modious premises in St. Vincent-place, for a Manu- 
facturers’ Telephonic Exchange and for making their 
other exchanges more complete. The instrument 
which Messrs. Graham use is the Gower-Bell tele- 
phone, the proprietors of which have granted to that 
firm the exclusive right to use over an area of 
thirty miles round Glasgow, including such places 
as Dumbarton, Vale of Leven, Helensburgh, Coat- 
bridge, Airdrie, Wishaw, Motherwell, Hamilton, 
Kilmarnock, Paisley, Greenock, &c. It should be 
mentioned that Messrs. Graham have succeeded in 
making their position perfectly legal, no matter how 
the case against the ‘l'elephone Company may ulti- 
mately be decided, as some time since they made 
application to the Post Office authorities for a license 
to carry on their extensive exchange system; and 
they have been informed that the license will be 
granted, though the exact terms are not, we believe, 
yet agreed upon. Amongst the numerous lines laid 
down by Messrs, Graham are six connexions for an 
eminent coalmining firm, and a similar number for 
Messrs. G. and J. Burns, of the Cunard Line. For 
another extensive concern Messrs. Graham have 
commenced to run about a dozen wires; and they 
have just concluded arrangements with the three 
leading theatres of the city to be put upon their 
telephonic exchange. Lastly, we may mention that 
Messrs. J. and G. Thomson, the eminent firm of 
shipbuilders and marine engineers, have had their 
shipyard at Dalmuir telephonically connected with 





their engine works at Glasgow, over a distance of 
nine miles, 

Tue Tix anp Copper Trades oF THE UNITED 

KINGDOM. 

The current number of the British 7rade Journal, 
contains a chart illustrating the fluctuations of the 
tin and copper trades of the United Kingdom during 
the last twenty years. While the total amount of 
tin imported and produced, rose from 9600 tons in 
1860 to nearly 30,000 tons last year, the home pro- 
duction has risen only from 6700 tons to about 
12,000 tons, the highest amount however during the 
period named, ‘The years 1875 and 1878 were 
remarkable in showing the large totals of 26,000 tons 
and 26,750 tons respectively, while in 1877 the 
figure only reached 23,260 tons. ‘The amount 
exported and the home production follow approxi- 
mately the total variations. Until 1874 the latter 
was always largely in excess of the former, but 
during the year first named the export overlapped 
the home product, and with one exception (1875) 
has continued to doso, the excess of exports increas- 
ing every year. The range in prices has been very 
wide during the twenty years. In 1860, the aver- 
age was 136/. per ton, and this fell almost regularly 
until 1866, when 82/.a ton was touched, During 
the next three years prices rose to 134/., and with 
one exception (in 1870, when 114/. was reached) it 
continued to increase to 165/.in 1872. This was the 
highest figure attained, and was followed by a con- 
tinuous fall until 1878, when 60/. a ton was the 
lowest price recorded. After this time an improve- 
ment set in which brought the metal to 105/., buta 
fall occurred almost immediately to 90/. per ton 
about the middle of last year. ‘The diagram illus- 
trating the development of the copper trade since 
1860, shows a regular decline in the quantity pro- 
duced at home from about 16,000 tons twenty years 
ago, to 5000 in round numbers last year; on the 
other hand, weight of imported metal has irregularly 
increased from 12,000 tons in 1860 to about 
46,000 tons in 1879, and the amounts of regulus and 
precipitate, and also of ore, have followed very 
similar fluctuations. Of the latter, the largest 
amount, nearly 120,000 tons, was imported in 1877. 
Prices fell from 115/, a ton in 1860, to 85/. in 1865, 
then they rose to 112/. in 1866, and fell to 68/. in 
1870. After this there was a rise to 113/. in 1872, 
and a fall to 64/. in 1879. During the early part of 
last year a temporary rise brought up prices to about 
84/. a ton, but this lasted a very short time, and 
was succeeded by a decline of about 16/, a ton. 


Dust anp Foe. 

A remarkable paper, communicated by Mr. John 
Aitken to the Royal Society of Edinburgh on 
December 20th, throws quite a new light on the 
origin of fogs, mists, and clouds. Mr. Aitken has 
made a great number of experiments with moist air 
at various temperatures to determine the conditions 
which produce condensation of water vapour, and 
his conclusions, briefly stated, are, that whenever 
water vapour condenses in the atmosphere, it always 
does soon some solid nucleus ; that dust particles 
in the air form the nuclei on which the vapour con- 
denses; that if there were no dust, there would be 
no fogs, no clouds, no mists, and probably no rain ; 
and that the supersaturated air would convert every 
object on the surface of the earth into a condenser 
on which it would deposit as dew; lastly, that our 
breath, when it becomes visible on a frosty morning, 
and every puff of steam, as it escapes into the air 
from an engine, show the impure and dusty state of 
the atmosphere. These results have been verified 
at temperatures as low as 14 deg. Fahr., at which, 
however, there was little cloudiness produced, owing 
to the small amount of vapour in air so cold. The 
sources of this dust are many and various, for 
instance, finely ground stone from the surface of 
the earth, the ash of exploded meteorites, and living 
germs. Mr. Aitken showed experimentally, that by 
simply heating any substance, such as a piece of 
glass, iron, or wood, a fume of solid particles was 
given off which, when carried along with pure air 
into a receiver, gave rise toa dense fog mixed with 
steam. So delicate is this test, that the hundredth 
of a grain of iron wire will, when heated, produce a, 
distinct haziness in the receiver. By far the most 
active source of these fog-producing particles is, 
however, the smoke and sulpbur given off by our 
coal fires; and as even gas grates will not prevent 
the emission of these particles, Mr. Aitken thinks it 
is hopeless to expect that London, and other large 
cities of the country, can ever be free from fogs. 
However, inasmuch as more perfect combustion will 








prevent the discharge of soot-flakes, our fogs may 
be rendered whiter, purer, and therefore more 
wholesome, by the use of gas grates, such as that 
recommended by Dr. Siemens. Mr. Aitken also 
drew attention to the deodorising and antiseptic 
powers of smoke and sulphur, which probably ope- 
rated beneficially in killing the deadly germs, and 
disinfecting the foul smells, which cling about the 
stagnant air of fogs, and suggested caution lest, by 
suppressing smoke, we substitute a greater evil for 
a lesser one. 


Tue Roya Institution Lectures. ; 
The first lecture of the season was given by 

Professor Dewar. In continuance of a custom in- 
troduced by Faraday, these Christmas lectures 
are chiefly intended for children: but although 
the fundamental principles of science are unfolded 
in an elementary way, still there is always sufficient 
interest to attract a large attendance of people 
whose years preclude them from occupying the seats 
nearest the lecture table, viz., those ‘‘ reserved for 
children.” Professor Dewar has chosen for his 
subject one which appears somewhat uncongenial 
to the youthful mind, viz., atoms ; but the first lec- 
ture gives hope that the laws which govern their 
seemingly capricious motions and affinities will be 
clearly demonstrated, not merely by verbal expla- 
nation, but still more so by numerous experiments. 
Indeed, this is invariably one of the great features 
of the Royal Institution lectures. Its extensive 
laboratory and rich collection of instruments are 
always laid under contribution for the instruction 
and entertainment of students and visitors, The 
first lecture, for instance, was illustrated, inter alia, 
by Lissajou’s figures, by Blackburn’s pendulum, 
which traced out in sand, curves corresponding to its 
various modes of vibration, and Foucault’s celebrated 
pendulum experiment. This latter was particularly 
interesting, the plane of vibration appearing to move 
westward several degrees during the short time the 
pendulum was allowed to oscillate, thus affording 
a direct proof of the earth’s axial rotation. Pro- 
fessor Dewar will complete his treatment of the atom 
in six lectures, extending over two weeks. We do 
not notice in the day lectures any other courses of 
general scientific interest. The Friday evening dis- 
courses are, as usual, on advanced subjects, and by 
men of high reputation in the scientific world. Dr. 
Warren de la Rue, secretary of the Royal Institu- 
tion, begins this series witha lecture on ‘The 
Phenomena of the Electric Discharge with 14,400 
Chloride of Silver Cells.” The discourse, which will 
be given on January 21st, is sure to be a valuable 
contribution to our knowledge of molecular physics. 
On February 4th, Dr. Schuster will review the 
‘+ 'Teavhings of Modern Spectroscopy ;” on February 
llth Dr: Ball, the Astronomer-Royal for Ireland, 
will give the latest data relative to the distances of 
the stars; on March 4th, Sir William Thomson will 
explain fhis dynamical theory of elasticity; on 
March 25th Mr. Alexander Buchan, secretary of the 
Scotch Meteorological Society, will give his views 
on the weather and health of London; and on 
April 8th, Professor Tyndall will close the pre- 
Easter lectures. The subject of his discourse is not 
yet known, but we way anticipate that it will have 
a direct bearing on some one of the great questions 
of the hour. 


Tue Ronatps Liprary. 

The fine collection of works on all kinds of 
electrical subjects which was bequeathed by the 
late Sir Francis Ronalds to the Society of Telegraph 
Engineers is now open to the public under certain 
restrictions formulated at the last Council meeting 
for the past year. The library will be free to the 
members of all the learned societies, and to the 
general public on application to the librarian, Mr. 
Frost. Itis to be used for reference only, and no 
books, pamphlets, or patent specifications are to be 
taken away from it, every volume referred to being 
returned to the attendant. The collection is at the 
disposal of readers from 1] A.M, to 8 P.M. every day 
of the week excepting Thursday and Saturday, 
when the hour of closing will be 2 p.m. On all 
public holidays, and from August 15th to Septem- 
ber 15th, it will be closed. Besides the Ronalds 
collection, the library contains the principal current 
engineering and scientific periodicals, and all the 
latest electrical patent specifications are to be laid 
on the table every week. ‘The better to maintain 
the library and add to its value, the Council of the 
Society have voted an additional 50/. per annum for 
incidental expenses and the purchase of new books. 
To add still further to the benefits which the Society 
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will confer upon all students of electricity, we under- 
stand that Mr. Latimer Clark, C.E., has also placed his 
magnificent library of electrical works at the disposal 
of the members of the Society of Telegraph Engi- 
neers On application at his office Victoria-street, 
Westminster, and inasmuch as the collection contains 
many rare books wanting to the Ronalds, it will 


doubtless prove a useful supplement to the latter. It ' 


is interesting to learn, also, that the Ronalds 
catalogue is in great demand, and will soon be out 
of print. In that case a new edition will probably 
be issued, for the work is a standard one, and 
likely to be always in request. Mr. Frost, who so 
carefully prepared it for the press, is now engaged 
in the production of a general index for the pub- 
lished Proceedings of the Society. With regard to 
the welfare of that body itself the annual report 
speaks very favourably. The finances are satisfac- 
tory, and the loan raised by the Council to discharge 
the debts incurred has now been paid off. ‘The 
committee appointed for the establishment of a new 
wire gauge have finished their report and sub- 
mitted it to the Boardof Trade. The new president 
chosen for 188! is Professor F. C. Foster. One 
temporary reverse has been sustained by the Society 
during the past year. ‘The application for incor- 
poration by Royal Charter, stipulated for in 
Ronald's bequest, has been duly made, and, chiefly 
through the intervention of the Council of the 
Institution of Civil Engineers, has been refused. 
One practical innovation requires a special mention 
—the day for the meetings of the Society has been 
changed from Wednesday to Thursday in order to 
allow more time for the apparatus illustrative of 
lectures to be got ready. Another reform of a 
less substantial but not less necessary kind, is the 
alteration of the title of the Society from the 
simple ‘Society of Telegraph Engineers” to that 
of ‘*Society of Telegraph Evugineers and Electri- 
cians.” It would have been better, in view of the 
prospective development of electricity, had the 
change been of a more sweeping character, and the 
concise and comprehensive name ‘Society of 
Electricians” at once adopted, instead of the clumsier 
half-measure resorted to, but there is no doubt the 
addition as it stands is desirable, 


NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

Goole and its Gas and Water.—The Aire and Calder 
Navigation have declined to comply with the requirements 
of the Goole Local Board, which were that the Navigation 
Company would undertake not to light the docks or the 
river approach to Goole for a considerable number of 
years. ‘lhe former company are promoting a Bill in Par- 
liament in order to the formation of an independent com- 
pany that proposez: to supply gas and water to the town. 
It will require about 80,000/. to carry out the scheme. 

Skipton Kettlewell Railway.—After carefully 
examining the plans of this proposed railway, the East 
Staincliffe local authorities, whose road it crosses three 
times, and runs along the side for several miles, have 
assented to the measure. This will strengthen the hands 
of the promoters. 

Strike of Miners at Hoyland.—The men employed in 
the Silkstone seam at the Hoyland Silkstone Colliery 
have struck work ; 500 hands are thus out of employment, 
as they decline to accept the arbitrator’s award relative to 
their wages. 


and 





Reduction of Ironworkers’ Wages in South Yorkshire.— 
The whole of the ironworkers in this district are ruled by the 
rate of wages as settled by their co-workers in Stafford- 
shire, The sliding scale is adopted throughout this branch 
of the trade, and wages for the present quarter will be from 
2id. to 3d. per ton less than last, both in puddlers’ and 
millmen’s wages. 

John Brown and Co., Limited.—The directors of this 
company have decided to pay an interim dividend at the 
rate of 5 per cent. per annum. The dividend was at the 
same rate last year. 


Improved Safety Lamp.—It is announced that Mr. J. 
Ward, underground manager of the Wharncliffe Silkstone 
Collieries, near Sheffield, has brought out an improved 
safety lamp. The lamp has a shorter gauze than those 
now in use, and it is claimed for it that gas will be detected 
by its operation more quickly than by any other lamp now 
supplied. 

Impending Strike in the South Yorkshire Coal Trade. 
—The three unions of miners in this district have been con- 
sidering the advisability of requiring an advance on the 
present rates of wages. The dividing of the men in their 
unionism has however worked prejudicially to their interests. 
From the temper displayed by the colliers, it is feared that 
difficulties will occur which will result in a large proportion 
of the men being thrown out of work. The coal trade was 
never more depressed here than at present. 


New Dock for Goole.—Notices for the site required for 
anew dock were issued on Saturday by the Aire and 
Calder Navigation to tenants on the land required. The 
notices reach from the line of buildings, of which the 
Goole Steamship Company’s office is the chief, to the Lanca- 
shire and Yorkshire Kailway Station. The new docks are 
to be proceeded with as soon as the notices expire, namely, 
in three months time. 


FOREIGN AND COLONIAL NOTES. 

Track and Plant on the Old Colony Railroad.—The 
equipment of the Old Colony Railroad has been improved 
and increased by the purchase of 72 freight cars and 50 
coal cars. Two new locomotives have been bought, and 
five have been built in the company’s shops to take the 
place of the same number of old ones sold or broken up. 
Four passenger cars and two baggage cars, 47 freight cars, 
and 29 coal and gravel cars have also been built to replace 
old ones. Four thousand tons of steel rails and 200,951 
new sleepers have been laid down. The track has never 
been in better condition than it is now, there being 161 
miles of steel track in the main line, and 52 miles on the 
leased line. 





New German Line of Steamers.—From Hamburg we 
learn that the North German Bank has resolved to promote 
a steam shipping line from Hamburg, vid the Cape, to 
Australia. It is reckoned that the voyage will take six 
weeks, vid England or Antwerp, Cape Town, Port Eliza- 
beth, Adelaide, Melbourne, and Sydney. It was one of 





the arguments used by the supporters of the late Samoa 
Subsidy Bill that the chief difficulty in the way of estab- 


lishing a line of export vessels to Australia was the lack of | 


return cargoes, and that a South Sea commercial colony 
like Samoa would supply the want. 
the new steam line see their way to supply this essential 
want does not appear. The Germans, however, are plainly 
thinking seriously of Australia. 

Queensland Railways.—A Bill bas been introduced into 
the Queensland Parliament laying down the basis for an 
agreement with private capitalists for the construction of 
railways on the land grant system. The Bill proposes that 
the Queensland Government may give the persons under- 
taking such work 8000 acres, more or less, per mile, in 
alternate blocks along the line, and that the State should 
guarantee 4 per cent. per annum for 21 years on the 
debentures of the undertakers to the extent of 15001. per 
mile. In committee an amendment was carried prohibiting 
the employment of Asiatic or African aliens in the con- 
struction except within 200 miles of the Gulf of Carpetaria. 


Steel Tyres in Italy.—An important adjudication has 


How the promoters of | 





just taken place at Genoa in connexion with contracts for 
steel tyres for the Upper Italy Railway. The contracts 
comprised altogether 1800 tons of steel tyres for locomo- 
tives and tenders, and 8000 tons of steel tyres for carriages 
and trucks. The lowest tender for the locomotive tyres 
was that of the John Cockerill Company, of Seraing, 
Belgium, 9/. 6s. 3d. to 9/. 73. 6d. per ton. The Angleur 
Steel Works Company submitted the lowest tender for the 
tyres for carriages and trucks, 81. 7s. 3d. to 8l. 17s. 6d, per 
ton. 


Port Adelaide.—Mr. J. Bucknall has applied to the 
South Australian Marine Board for permission to erect 
two piers fora canal from the Semaphore to the Port Ade- 
laide river. The proposed canal would go through section 
105, Glanville, almost two miles south of the Semaphore 
jetty, and would be a quarter of a mile in length, connect- 
ing the river with the sea-coast. The two piers out to sea 
would be about the same length, and would reach into water 
from four to six fathoms deep, according to the Govern- 
ment charts. These piers would either be of stone, cement- 
blocks, or jarrah timber, sheet-piled, with an intervening 
width of from 250ft. to 400 ft. ; in connexion therewith, 
there would be a lock and gates in the canal, so that the 
channel between the gates could be sluiced. 


The John Cockerill Company.—The John Cockerill 
Company has just launched a steamer named the Prince 
Rodolphe from its Hoboken yard. The John Cockerill 
Company has now work on hand to the aggregate value of 
nearly 680,000. 

Darjeeling Steam Tramway.—This tramway has been 
opened for passenger and goods traflic from Gilligori to 
Kurseong (30 miles out of 48 miles, 


Track and Equipment on the Boston and Maine Rail- 
road.—The equipment of the Boston and Maine Railroad 
has been improved during the year by the purchase of 
three-first class engines and two first-class passenger cars ; 
and the company has constructed at its shops and purchased 
one new combined passenger and baggage car, 50 long box 
freight cars, and 101 coal dumpcars. The roadbed and the 
superstructure were never in better condition than at 
present. The company has laid down during the past year 
7 miles of steel and 7 miles of new iron rails, not including 
those laid on new double track. The company has now 
125 miles of steel track. 


Plant on the Chicago, Milwaukee, and St. Paul Rail- 
road.—During the present year the Chicago, Milwaukee, 
and St. Paul Railroad Company has put in service over 
4000 new cars and 63 new locomotives. The company has 
ordered 1000 flat and coal cars and 20 locomotives, all to be 


| delivered by April 1. 


Canadian Railways.--An arrangement has been made 
between the Quebec Government for an interchange of 
freight and passengers between the Quebec, Montreal, 
Ottawa, and Occidental Railway and the South-Eastern 
Railway of Canada so as to facilitate through traffic. A 
connexion at Montreal is to be made by an ice bridge rail- 
way in winter, and by a large steamer capable of ferrying 
cars across in summer. The agreement is understood to be 
for nine years, unless the Government should decide at any 
time upon selling the line. Trains are now run over the 
Eastern Extension Railway of Canada from New Glasgow 
to the Strait of Canso. The remainder of the line is 
unfinished, and will probably remain so until next spring. 
The Grand Trunk Railway Company of Canada wishes to 
increase its terminal facilities at Vortland by building a 
new elevator and wharf, and proposes that the citizens 
should furnish part of the capital required. 


French Steam Navigation.—The French General Trans- 
atlantic Company, which since June, 1880, has had a con- 
tract for the mail service between France and Algeria, 
announces that it has bought up the fleet of the Valery 
Company. This Valery Company previously held the 
contract. 

United States Rolling Stock Company.—This company 
is disposing of all its engines, and will confine its business 
in future only to leasing cars. Leasing engines has been a 
losing operation. 








“ENGINEERING” ILLUSTRATED PATENT RECORD. 


APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
JANUARY 3, 1881. 
In the Cases of Inventions communicated from Abroad 


the Names, &c., of the Communicators are given in || 


Italics after the Abbreviated Titles. 








Nos. " 
sand on A oats ABBREVIATED TITLES, &c. 
ates. 
1880, 
Dec.2 ; 
5445 1. Méacock and A.W. Valves, taps, or cocks for domestic, 
C. Ward, Chester. sanitary, or other use. 
6446 Sir W. G. Armstrong, Ordnance, and apparatus to be used 
Newcastle. in the construction of ordnance. 
5447 ‘J. F. Belleville, Paris. Apparatus for purifying steam and 
regulating its pressure and flow 
(Complete specification deposite d), 
5448 I. T. Townsend, Co- * Bicycles and tricycles. 
ventry. . 
5449 W.B. Barker, Hobcken, Signalling by sound in fogs for sea 
New Jersey, U.S.A. and river navigation. ’ 
5450 W.E.Gedge, London. | Mechanical carriage or vehicle 


travelling of itself, without horse 
or fuel. &. Autef Lussac, Gironde, 


France, 


CompiIteD By W, LLOYD WISE. 


Nos. 








NAMES. &c., OF 5 
a APPLICANTS. ABBREVIATED TITLES, &c. 
Dec 98 ; 
5451 | W. Brierley, Halifax. Mash cooling apparatus. A. Noh- 


ring, Marsonvasar, Hungary. 


5452 W.R. Lake, London, Stays orcorsets, W. Bowers and i. B, 
Doremus, Newark, New Jersey, and 
A, Fellheimer, Netwe York, U.S.A, | 

5453 iH. P. K. Peok, Cin- Artificial ear drums. 

cinnati, U.S.A. ; Pe Te | 

5454 A. Forbes, Govan, | Skylights for ships’ cabins and for | 

Renfrew, N.B. houses. 

5455 F.H.Danchell andR. | Ships and vessels. 

Blum, Paris. 1 

5456 G, Waller, London. Rotary pumps, specially applicable | 
as gas exhausters. 

5457 3B. J.B. Mills,London. Blow-pipe revolving furnace and | 
processes for the manufacture of 
iron, steel, glass, building and 
paving blocks, chromates, &c., | 
reduction of ores, separation of 
metals from their ores by distil- 
lation, &c.. @. Duryee, New York, 
U.S.A, 

5458 3B. J.B. Mills, London. | Heavy ordnance. J. H. McLean, | 


St. Louis, Missouri, and M, Coloney, | 


New Haven, Conn., U.S.A, 





Nos. 
NAMES, &c., 
FAS OF APPLICANTS. ABBREVIATED TITLES, &0. 





Dec.28 
5459 | B. J.B. Mills, London.| Machine guns. J. H. McLean, St. 
| Louis, Missouri, and M. Coloney, 
New Haven, Conn., U.S.A, 
Construction of pirns or skewers used 
for holding bobbins of shuttles, 
also applicable to spindles of wind- 
ing, roving, spinning, and doub- 
ling frames. J. C’. Zeller, Paris. 
| Lithographic and letterpress print- 
| _ ing machinery. 
| Preparing, spinning, and rope- 
| making machinery. La Societe 
Anonyme des Corderes Parisiennes, 
| Paris. 
5463 | E. A. Brydges, Berlin.| Staining or colouring wood of all 
} | kinds, plaster-of-paris, leather, 
and other porous materials, A. 
Thimm, Berlin, 
| Furnaces for prevention of smoke 
| andincreasing evaporative power 
| _ of steam boilers. 
5465 | W. Atkinson, London. | Raising submerged vessels and other 
— bodies, and apparatus 
erefor. 


5460 | A. W. L. Reddie, Lon- 
don. 


| 
5461 | W.C. Kritch, Leeds, 
5462 | A. M. Clark, London. 


Dec. 29| 
5464 | J. Jackson, Liverpool. 
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Nos. | 
ani | 
Dates.) 





Dec.29) 
5468 | 


5467 | H. 
P 


NAMES, 
OF APPLICANTS, 


A. E. McDonald, New- 
York, A. 

A. 
aris. 


‘Bonne ville, 


5468 R, Waller, Leeds. 


| 


5469 | 
| 


5470 | W. Andrews, 


| 


5471 | 


5472 


5473 


5474 | 


5480 


J. Terry, 


| W. 


F. Pe: Frankfort, 
ermany. 


Bir- 
mingham. 


R. Hutchinson. Mild- 
may Park, Middle- 


sex. 
C. F. Elliott, Liver- 
pool, 


R. Judson, 
and G. Smith, 
Keighley 

C. “Eskrett and W. H. 

Searle, Hull 


P. 


Thompson, 
Liverpool. 


R. Hoodless, Ormskirk, 


ane, 


and E. 
Malmes- 
bury, Wilts. 


T. Dancer 


| H. A, Dufrene, Paris. 
| 
5479 | 


| 
5481 | 
Dec.30 
5482 | 


54 ss | 


5404 


5495 
5496 


5407 | 
8498 | J. J.” Shedlock, Ux- 


5499 


Dec.3 


3500 | J. Goudie, Fast Hartle- 


| 
5501 |H. Flet 


| 


| J._ Trippett 


E. H. Greeven, London. 


J._Graddon, Forest 
Hill, Kent 


A. M. Clark, London. 

R. a% Parr, Green- 

C. J. Wollaston, Lon- 
don. 


and T. 
Walton, Sheffield. 


J. Neville, London, 
G. be r, Jun., Liver- 


J. Grayson, Leeds, 


J. Wetter, 
ster. 


H. Davey, Leeds 


C. H. 
y tad gg 
dock, 

J. Fost 

H. M. ‘Bri unel, West- 
minster. 


R. H. Tweddell, West- 


Westmin- 


minster, J. Platt 
and J. Fielding, 
Gloucester, and W 


_ Boyd, Newcastle. 
G. Allix, London. 


R. Burchell Ketter- 
ing, Northampton. 
R. Lafferty, Glouces- 
ter City, New 
Jersey, U.8.A, 
A. M. Maude, 


bridge. 
I. R. Blume 
ashington ‘U. S.A 


at present in Lon- 
don. 


pool, Durham. 





Lon- | 


ib vw | 


her, West- 
minster. 
5502 | N. Foley, Jarrow-on- 
| Tyne, Durham. 
5503 | J.C. Smith, Birming- 
| ham. 
5504 | W. Lloyd Wise, West- | 
minster, 
| 
5505 | H. Lancaster, Pendle- | 
| _ ton, Lane. | 
5506 | H. J. Allison, London. | 
5507 | W. E. Nutt, Houns- 
| low, Middlesex 
5508 | W. Fox and J. Hall, 
eeds. 
5509 


J. H. Corke, Southsea, 
Hants. 





| 
i 


ABBREVIATED TITLES, &c. 


Transfers for freight, &c. 





Apparatus facilitating destruction || 


of field-mice and other gnawing 


animals, L. A. Couteau, Leouville, 


France. 

Apparatus for opening, closing, 
raising, lowering, and otherwise 
moving dampers, doors, and 
windows, &c. 


| Method of and apparatus for 


ao 
ao 
iy 
2 


5513 


mouldings and supplementary || 


devices relating thereto. P. Gal- 
las and H. Aufiderheide, Kaiser- 
lautern, Germany. 

Construction of one protien 
wholly or in part by the mus- 
cular power of the rider or riders. 


| Gas motor engines. 


Glazing and appliances therefor, 
also applicable for fixing sheets 
of slate, metal, &c 


| Construction of window sashes. 


| Process for the 


5514 
5515 


5516 


5517 | 
1881 | 


Jan. jl 
1 


Apparatus used in preparing seeds 


for crushing in the manufacture 
of oil and composition cakes, 


Ornamentation or colouring of the || 


surface of hard rubber and similar 


plastic materials. Ze Dickin- 
son Hard Rubber Company, Spr ing- 
field, Mass., U.S.A. (Complete 


“specifi ation deposited). 

Treating and transporting human 
excreta and like material, and 
apparatus therefor. 

Saddle 8. 


ammonia. Société [ Azote, Paris. 
Apparatus for obtaining and apply- 
ing mative power, &c. 


Pumps. V. . Triplett, New York, 
S.A. 
Bote. bed. F. Laeremans, San 
Francisco, U.S.A 


Telephonic apparatus, 


Wheels for colliery corves, &c., and | 
securing said wheels to their 
axles, and appliances connected 
therewith. 

Pumping apparatus. 
Deutz,,Germany. 

Waterproof and other clothing. 

Manufacture of cubes or blocks of 
sugar, salt, &c.. and apparatus 
applicable therefor. 


G. A, Greeven, 


12 
Means or apparatus employed for | Jan. 3 
13 


winding yarns. 

Combined seat and life-saving appa- 
ratus for use on board ships. 
King, Paris. 

Construction and regulation of steam 
engines, and apparatus therefor. 

Illuminated clocks. 


Web-printing machines. 
Apparatus for determining reci- 
pi - ating motion in a straight 


ws g boiler and other plates, and 
apparatus therefor. 


Appliances for holding and suspend 
ing fabrics, partly applicable as 
connecting links, and for coup- 
ling vehicles, &c. 

Means for regulating admission of 
air to fireplaces. 

Centrifugal machines. 


Apparatus to increase the efficiency 
of the fire of troops. 


Treatment of articles of cast iron || 


for their protection and ornamen- 
tation. 

Compounds, putties, or cements ap- 
plicable for joints and joint pack- 
ings in vapour engines, and other 
engines and apparatus ; 
plicable to joining substances, and 
as a plastic ornamental composi- 
tion. 

Method or means for preventing 
shifting of cargoes on board steam 
ships, &c., at sea. 

Fasteners for windows, doors, &c. 


Valves for pumps, &c. 


Stretchers for umbrellas and para- 
sols. 


Production of sulphate of ammonia || 


from the nitrogen of peat, turf, 
or other nitrogenous substances, 
and apparatus therefor, UH. 
Grouven, Leipzig, Saxony. 
Steam traps, partly applicable to 
other purposes. 
Ploughs. hoes, and cultivators. 1/. 
Wagner, Toulouse, France. 
Apparatus employed in the manu- 
facture of mould candles. 
Apparatus for preparing and feeding 
fibrous substances on to scribbling 
and carding machines. 
The manufacture of a new material 
to be employed for making chim- | 
ney-pieces, &c, 


also ap- || 


manufacture of 


2 


9 


14 
15 
16 
17 


18 
19 
20 


n° 
n° 


no 


6 





| 


| iH. 


NAMES, & 
OF APPLICANTS, 


T. Sturgeon, Newlay, 
Yorks., and J. 
de V. Galwey, War- 
rington, Lanc. 

J. Starley, Coventry. 

W. R. Lake, London. 


P. ae ag Balham, 


C. a. McEvoy, West- 
nster. 


A, "Landsberg, Stoberg, 


Prussia. 


A. Guattari, Paris, 
temporarily of Lon- 
don. 


A. M. Clark, London. 
| G. D. Robertson, West- 
minster. 


| E. Underwood, Bir- 
mingham. 


\E. Bull, Halifax, Yorks.| 


T. Rowbotham, meet 
Grove, Cheshi 


F. Wirth, Frank fort- | 
on-the-Maine, Ger- | 


many 
Morris, 
chester. 


Man- 


R. L. Rylance, Black- 


burn, Lanc. 


| W. Parnall, Bristol. 


| H. H. Lake, London, 


A. M. Clark, London. 


| F. Wirth, Frankfort- 


on-the-Main, Ger- 
many. 
G..0. Topham, Maida 
Vale, Middlesex, 
G. Newsum, Leeds. 


J. Tenwick, Grant- | 


ham, Lincolnshire. 
W. Dover, Liverpool. 
T. F. Irwin, Liverpool. 
8. Fulda, Bow, Middle- 
sex. 


G. Allix, London. 


E. Harnett. Aldershot. 


P. Shaw, Manchester. 
0. Wolff. Dresden, 
Saxony. 


C. F. Claus, London. 


H. H. Lake. London. 


H. H. Lake, London. 


J, H. Johnson, London. 


J. H, Johnson, London. 


ABBREVIATED TITLES, &c. 





Safety valve. 


Velocipedes. 
Drain pipes and devices to be used 


in and adjacent to dwelling-houses, 

o. - W. Durham, Chicago, 
U.! 

Ararat for the manufacture of || 


Torpedoes. 


used in the reduction and dis- 
tillation of zinc, and melting other 
metals and alloys. 

nee designs or figures on or 





war. and means or apparatus 
| _ employed in connexion —— 
Process of treating pork, J. &. 
Chaumont, Paris, 


Tl 


for supporting or securing same | 


Crucibles and refractory vessels || 


n wood in imitation of carved | 


INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS, 


For Particulars, see Corresponding Numbers in Lists of 





Applications for Patents. 











| Apparatus for imparting motion to : 


| 

| ventilating, pumping, and other 
| _ appliances on board ship 
Mechanism chiefly 
| Playing upon piano-fortes, applic- 
| able also to other musical instru- |) 
| _ ments. 

| 

| 

| 


for closing doors. 
Apparatus 7 shaping and curling | 
hat brim 
Central fire cartridges, 


Diisseldorf, Germany. 


G. 


Method of, and apparatus for, com- 
munication between passengers, 
guards, and drivers on railways. 
Partly communicated by A, Trigaux, 
Tours, France. 


| 

| 

| 

| 

| used for the purposes of games of 
football, bowling, lawn tennis, 
racquet, croquet, &c., and for 
creases used in the game of 

| 

| 

| 


cricket. | 
| Roasting coffee and other sub- 
stances. 
| Construction of railway vehicles. 
J. W. Chisholm, Brooklyn, New || 
York, U.S.A. 


Photographic and other chemical || 


Liebert, Paris, 

Method of compressing air. 
Honiguann, Atx-la-Chapelle, 
many. 

Motive power engine. 


Lithographic machines. 

Portable furnaces and grate bars for 
same and other furnaces. 

Elevators. 

Screw steamships. 


Ger- 


yeast, and’also to prevent ferment- 
ation of yeast or getting sour, and 
if sour, to remove same. 

Tip wagons, trucks, or earth trollies. 

Boots. 

Dental engine. 

Apparatus for extinguishing fire on 
board ships, &c, <A. Lehmann, 
Dresden, Saxony, 

Production or manufacture 


of 


F.\| 


designed for | 
Floor — or apparatus employed || | 


Bloem, || 


Formation of floors or surfaces to be || 


printing. JL. dit Christian and A. 


Manufacturing yeast and dried || 


articles of cast-iron required to || 


Withstand action of nitric and|| 


other acids. //. Velsmann, Koenigs- 
hutte, Silesia, 
Coupling apparatus for railway 
| vehicles, G. F. Adams, 
U.S.A. 
Devices or apparatus to be attached 
to the walls of apartments, &c., 
for holding or securing pictures, 
curtain -cornices, mirrors, &c. 
M, M. Goldenstein and Co., Vienna. 
Shearing machines or apparatus for 
cutting sheet metal. (', Donnay, 
Paris. 
Apparatus for weighing yarn or 
| thread, &c, J. L. Mouchére, 
| Paris, 





| GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 











For Particulars, see Corresponding Numbers in Lists of 
Applications Jor Patents, 














Name. No. | Name. No. Name, 
—— = ! 
Heath. 5136 | Clark 5186 | Sharp & Tong. 
Biddulph. (Almond). | 5192 Fell. 
Forbes 5140 | Colas. 5194 | D, and J. 

(Huestis). | 5142 | Dixon and Warren. 
Young. | Dixon. 5196 | Metham. 
Collings and | 5146 | Weldon. 5198 Wise 

Bryant. 5148 | Clark (Deyolz). 
Culbertson (Underhill)} 5200 Volk. 

& Brown. | 5150 Gibbons. 5202 Heeger. 
Robathan. 5154 | Hitchcock, 5204 | Woods, 
Barlow. 5156 Chamberlain] 5206 Allison 
Waddington.]| 5162 | Hoeven- (MacNicol): 
Gibson. bergh. 5: 208 Morton, 
Cowan, 5166 Bingham. Banks. 
Mays. 5168 | Ellinor. Davies. 
Poilard. 5170 | Avery. Frankenberg. 
Livesey 5174 | De Mornay. Wilson. 

(Livesey). |] 5178 | Fenby. 5232 , Bennett. 

| Wall. 5180 | Dixon 
Wilkins, (Keonig). 








buffalo, || 























No | Name, | wo. Name. 
5447 Belleville, 6475 | Thompson (Dickinson 
i Hard Rubber Co.) 
NOTICES TO PROCEED. 
I,—TZime for entering Opposition expires Friday, 
January 21, 1881. 
NAMES, &c. | 
| Aug. 
3477 | J. Haworth, Black- | Apparatus for increasing the | 27 
urn. light from gas-burners. 
3487 | J. Rettie, London. Stoppers for bottles containing | 28 
aerated liquids. 
3498 | H. W.  Perrers, | Iron grills for protecting shop 
London. fronts, and method 
mounting, fixing, and pack- 
| ing them away. 
3501 | J.C. ani, New- | Steam and other cocks or 
ton Heath, 'Lauc. valves specially applicable 
to mud cocks. 
3502 | F. Cooper. Hands- | Safety cases or receptacles for 
. Co, Staf- pipes, smelling, scent, and 
for other bottles, &c. 
3515 | W. BR ieta London.| Lubricating apparatus for | 30 
steam engines. G. HF lower, 
Chicago, Lil., USA 
3532 | G.F. Redfern, Lon- | Machine for the manufacture | 31 
| don. of cigarettes. L. Side, Brovk- 
| lyn, New York, U.S.A. 
3577 | M. Bauer, Paris. Apparatus for cages, lifts, or ‘Sept. 3 
| hoists for mining and other | 
| peepee. L, Ricqg, Lievin, | 
| Pas de Calais, France, | 
3584 | C. Hessel, London. Manufacture of hydrogen, and | 
| of hydrogen mixed with 
other combustible gases. | 
8659 | G.and E.Ashworth, | Manufacture of steel wire 9 
Manchester. cards, and in apparatus em- 
| ployed therein and in con- 
nexion therewith. | 
87380 | A. Pope, Slough, | Manufacture of gas and ap- | 13 
| Bucks. aratus therefor, and for | 
fe ting and heating car- | 
r.ages, &. | 
3767 | A. M. Clark, Lon- Machines for packing bran, | 16 
don. &c., into bags. W. L. W it | 
Hames San Diego, California, | 
US | Oct. 
| 4239 | M.Windsperger and Liquid or composition for ex- | 18 
| A.Schaedler,Lon-|  tinguishing and preventing | 
on. fire. | Nov. 
| 4864 | P. Jensen, London. | Apparatus for sharpening or | 23 
| dressing millstones. VP. | 
| Graham, Stockholm. | 
4980 | J, H. C. Martin,,| Means or apparatus for husk- | 30 
Walthamstow, ing a and other grain 
| _ Essex. and Dec 
5041 B.A. Dobscn and R. | | Machinery ‘for spinning and 3 
C. Tonge, Bolton. | doubling. } 
II,— Zime for entering Opposition expires Tuesday, 
January 25, 1881. 
Aug. 
3606 | C.H. Dunn and H.T.| Incubators. | 30 
_— Lon- | } 
on. 
8508 | H. Kinsey, Swan- | Folding seats, forms, and tables, 
} sea, Glamorgan. | partly applicable to other | 
articles of furniture. | 
$510 | J. H. Johnson, Lon- | Heat regenerators. 2. Gaillard, 
don. a Haillot, R., Radot, and A. 
| Lencauchez, Paris. | 
8520 | H. A. Bonneville, | Means for reviving spen 
Paris. | steam in steam engines, and | 
reapplying poms | as motive | 
| power. J. Belu, Paris. | 
3524 | J. Beresford, Al- | Combination of machinery & | 31 
trincham, Ches- | apparatus for cleaning & 
shire. polishing silver or other 
metal & knives, forks, &., 
applicable also as a motor | 
for operating, mincing, | 
| grinding machines, &c 
8530 y Hart, London. | Steam heating apparatus. | 
3531 | H. Brittain, Bir- | Windows and sashes or glazed | 
mingham., | frames, and apparatus con- | 
| nected therewith. 
3533 | E. Edwards, Lon- | Apparatus for propelling 
don. | carriages upon tramways | 
or other roads. 
8537 ae Mackey, Lon- | | Dovetailing machinery. Sept.1 
3575 | T. Singleton, Over | | Taps or cocks for water and 3 
Darwen, Lanc. | other fluids, steam, and 
gases. 
8595 | L. Wahltuch, Lon- | Boxes, cases, or receptacles for 4 
| don. a olding cigars, cigarettes, 
| | 
8597 | J. Smith, E. Lones, | Manufacture of tram rails. 
and J. Hill, Bar- 
row-in-Furness, 
Lane. | 
3598 | C. D, Abel, London, | Bicycles and tricycles, Za | 
Société Clement et Cie., aris, | 
8602 | W. Hardy Thistleton,| Cases for jewels, &c. | 
Rutlandshire. | 
3606 | A. J. Stevens, New- | | Expansion valve gear applic- | 
port, Mon. | able to winding and other | 
motive power engines. 
| 3629 J. D. Ellis, Shef- | | Manufacture of armour plates. 7 
field, Yorks. 
| 8667 | C, D. Abel, London. | | Raising and lowering objects. 9 
E. Borde, J, Petit-Laroche, 
and E, Labalette, Bordeaux, 
| | France, 
| 8697 | J. Parker, Man- | Fuel economisers. 11 
chester. ; 
| $704 | C. Jones, Liverpool. | Screw propellers for navigable 
| vessels. 
8805 20 


Hl 





J. Christie, Hauge- 
sund, Norway. | 


“ Southwester” or sailor’s hat. | 
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or eradication of corns on 
the feet. 


aed 


2784 


—|- 


| 


| 


2785 | 


2790 | 


2799 


2800 
2811 


2818 | 


2821 


=| 


2830 | 


2831 


2846 


2847 


2852 


2878 


2885 | 


2897 


3008 


3024 
3027 


8035 


3079 


3199 
3201 | 


3212 | 


3231 | 


3391 


3451 | 
8686 


725 


. 
15 
Nos. |g eS icing, | ABBREVIATED TITLES, £0. Dates, | Nes. 
Sep | 
3861 a, G. Richardson, | Manufacture of paper. 2 
Gr ba uin-Monivea, | 
alway, and | 
Smith, Golden | 
Briaee Mills, Co. 
Dublin. 

4027 | B. J. B. > ae, Lon- | | Checking waste of water. £. \Oct.4 
don Py, rney, St. Louis, Miss., 

4110 | T. J. Easey, eel cooks. + controlling drawing 9 

| Middlesex. | of fluids. 

4180 | A. 8. Taylor, Man- | | Manufacture of brace ends. 14 

| _ chester. ov. 

4853 | J. Lovegrove, Lower | Sewer and drain pipes, lamp | 23 

| Clapton, Middle- | hole and clearing shafts to 
sex. | ome, and gully and drain 
raps. 

4901 | J. H. Rogers, Stroud, | Dyeing of woollen and other | 25 
Gloucestershire. ° | yarns. 

5061 | W. Bradford, London. Apparates for effecting ad- | Dec. 4 

| mixture of liquids of various 
| densities or specific gravities. 

5132 | T. J. Wall, South- | Apparatus employed in the 8 
hampton, Hants. | treatment of the hop plant 

| inorder to cure or stop the 
|  spread’of ‘‘ mould” and other 
| diseases thereon. 

5137 | W. T. Henley, Plais- | Dynamo-electric, magneto- 9 
tow, Essex. | electric, & electro-magnetic 

| machinery for production of 
light and heat, transmission 
of power, &c., and electric 
4m ps. | 

5169 | J. Lovering, 8t. | Methodof washingorrefining | 10 
Austell, Cornwall.) china clay, and apparatus 

| _ tO be used therein. 

5475 | W. P. Thompson, | | Orname ntation or colouring of 
London. the surface of hard rubber 

& similar plastic materials. 
The Dickinson Hard Rubber 
Company, Springfield, Mass., 
U.S.A. 
PATENTS SEALED. 
I.—Sealed December 31, 1880. 
| | 
} NAMES, &c., : 
Nos, | OF APPLICANTS. ABBREVIATED TITLES, &c. — 
June 
2455 | P. Adie, London. Means and machinery for test 17 
ing cements, &c 
2700 | 8. Wilkes,  Redgley, | Construction of metal gates, | July1 
Stafford hurdles, palisading. fencing, | 
tree guards, verandahs, bal- | 
|  conies, &c. 
2710 | C. Kesseler, Berlin. Telegraph apparatus F. Fuchs,| 2 
2714 | A. Anderson, Brix- | Apparatus for forcing and dis- | 
| ton, Surrey. charging water, air, and | 
other fluids and gases. 

2717 | G. Jones, Camber- | Bottling machines. 
well, Surrey. | 

2747 | H. Holt, Hull. Moistening and disintegrating 5 

oil and other seeds, and ap- 
tus therefor. 

2750 | W. Hawtin, Jun., | Forming backs of account and 6 
London, and A. other booksin binding same. 

D. Collier, Cam- 
berwell, Surrey. - 
2786 | J. Turner, Coventry.| Cranks for velocipedes. 7 
2793 | I. Jones, Swansea. Construction of annealing pots 
for tin plates. 
2823 | R, Spears, London. | Penholders. : 9 
2839 | 8. ¢. — Yatton, | Tanning hides and skins. 
| Om: 

2900 | T Fletcher, Hyde, | Sewing machines. 14 

. Co. Chester. 

2915 | J. H. Johnson and | Apparatus to be used in sorting | 15 
W. Haydock, ores, coal, &c. | 
Wigan. | 

2927 | F. W. Ashton, Hyde,| Steam woven fabrics and appa- | 
Co. Chester. ratus therefor. | 

2976 | F. Walton, Twick- Menatonmiect bellow oxtioles | 19 
enham. in which lightness, rigidity, | 

po end are 

3011 | J. Patchett, Hay- Mochinery for coiling or wind- | 22 

oe bridge, Salo op. ing wire into coils or bundles. 

3226 | L. A.Groth, London. | Clipping seal skins, and appa- | Aug. 6 

ratus therefor. F. F. and 
G. Cimiotti, New York, U.S.A. 

3281 | F. Cutlan, Cardiff. | Sewing machines. 11 

3560 | R. H. Finlay, Go- | Instrument or apparatus for |Sept. 2 
vanhill, Renfrew, moistening or lubricating 
N.B. the interior of rifle barrels 

when in use. 

3780 | F. R. Meeson and J. | Roses of doorknobsor handles | 17 
, 4 Hopkinson, and pee maces or used 
London, with sai 

4025 | G. Browning, Glas- pe — Sy for sewing ma- /Oct. 
gow. chines. 

4258 | G. Travis, Sheffield. a ee stoppers in bottles, | 19 

4404 | G. Browning and 8. | Sewing machine, partly ap- | 28 
Mort, Glasgow. plicable to other sewing 

machines. 
IL. —Sealed January 4, 1881, 

2742 «Gz P.... Terry, Len | Machines for making certain |July 5 

kinds of casks or barrels. | 
2743~—=CO&E:. y= Lon- | Method of mecharically and 
don. automatically cutting 
| glasses, goblets, and similar 
objects, and mechanical 
arrangements therefor. V. 
Schwarz and Co., Paris. 

27 H. 8. Mackenzie, | Steam or power winding ma- 6 
Falmouth, Corn- chinery, specially applic- 
wall, | able to capstans and anchor 

| _ lifters. 

2764 G.G. Andre, Dork- | Electric lamps. 
ing. Surrey. 

2767 | M. Wilson, London. | Implement for the reduction 


NAMES, &c. 
oF "APPLICANTS. 


E. mete, Salford, 
Lanc 


A. Domeier and J. 


Marzell, London. | 


M. Bauer, Paris. 


J, Scharr, Bradford, 
Yorks, 


W. Brierley, Hali- | 


fax, Yorks, 


W. Brierley, Hali- 
fax, Yorks. 

A. A. Rickaby, Sun- 
derland,' Durham. 

H. Tomlinson, Gra- 
velly Hill, War- 
wickshire. 


F. em Liver-| 


R. pen and R. 
Kinder, Man- | 
Same 


A. Smith, Goud- | 


hurst, Kent. 


T. H. Gray, Dept- 
ford, Kent. 


T. H. Chatton, Little 
Lever, Lanc. 


8. Rg 4 Fair- 
fie 
P. ~ Reynolds, Lon- 


J. H. R. Dinsmore, 
Liverpool, and F, 


Hoyer, Waterloo, 
Lanc. 

C. Whitehouse, Can- 
nock, 
shire. 

W. Holloway, Put- 

7. 
F. E. A. Busche, 


Schwelm, West- 
phalia. 


F, A. Zimmermann, | 


London, 


W.. Brierley, Hali- | 


ax, 1OF. 


T. Hicken, Dun- 
church. and J. 
Hopewell, Rugby, 

arwickshire. 

J. Coutts and H. 
Adamson, Liver- 
pool. 

F. Walton, Twicken-| 
ham, Middlesex. 


L. A. Groth, Lon- 
on. 
W.R. Lake, London. 


J. Greene, London. 
A. M. Clark, Lon- 
don. 


F. Wright, London. 


R, Burton, Leeds. 
E. 


London 
F. J. Cheesbrough, | 
Liverpool. 


A. M. Clark, Lon- | 
don. 


H. H. Lake, London. 


L, V. Hoven, London.| 


R. J. ieaher, Mar- 
gate, Ken 

J. Searaeee, ‘Newlay,| 
near Leeds. 


W. Webster, San | 
Francisco, U.S.A. 
temporarily of 
New Wortley, 
Leeds. 


Stafford- | 


R. Southby, | 


| ABBREVIATED TITLES, &c. 








| Construction of driving and 


reversing gear for washing, 
wringing, and mangling 
machines. 

Manufacture of artificial 


rin, 
Regulator for spinning en- 
gines, self-acting. J. Jaegié, 
Mulhouse, Alsace, Germany. 
Disinfecting mohair and other 
fibrous substances whilst in 


the bale, and apparatus 
therefor. 
Apparatus for “jumping” 


tyres of locomotives and 
railroad cars. L. Mohn, 
Breslau, Prussia, 
Power -storing brakes. 
Leuffgen, Berlin. 
Cap for ships’ masts. 


a. 





| 


| 


Incubators and apparatus in | 


connexion therewith for 
artificial hatching and rear- 
ing of chickens. 


Apparatus for displaying 
clothing, &c.,in shop win- 
dows, &c. 


| Preparing waste wool and 


other animal fibres for felt- 


ing and dyeing. 


lights and roofs of green- 


Mode of securing glass in sky- | 


Treatment of vegetable oils | 
i =e purpose of ageing | 


| 
| _ houses, &c. 
| 


Manufacture of sand moulds 
for casting cisterns and 
other hollow ware, and 
apparatus therefor. 

Locomotive and other steam 
boilers 

Attachments or fastenings 


connected with spindles and | 
handles of doors, applicable | 


also to other articles, such 
as water taps, &c. 


Feeding paper to printing and | 
other machines, and me- | 


chanism employed therefor. 
Cutting tools, known as brush- 
ing bills, hooks, or slashers, 
fan applicable to other like 
tools. 
Horse or steam road rollers. 


| Manufacture of lace, braids, 
& other ornamental fabrics 


and trimmings, and ap- 
paratus to be employed | 
therein. 


Manufacture of bitter almond 
oil, benzoic acid, and benzoic 
ethers, 


and simultaneous | 


production of chlorides of | 


organic acids, £. Jacobsen, 
Berlin, 

Extracting ammonia during 
distillation of azotic sub- 
stances. 7. Richters, Breslar 
Germany. 

Separating the finer & coarser 
portions of lime, cemen 
and other substances, and 
apparatus therefor. 

Governing apparatus for ma- 
rine engines. 


} 

Applications of oxidised oil or 
solidified oil compositions to 
panels, mouldings, and 
articles requiring an im- 
permeable moulded surface. 

Construction of chimney pots. 
P. Dencausse, Pautin, France. 

Knitting machines, chiefly 

designed for manufacture 

of hosiery. Gom- 

meret, Troyes, France. 
| Manufacture of types and 
| openente, apparatus. 

| Process 0: Fy certain 

) mixed fibres. Z£. 

| 


Agache 
and J. J. Imbs, Paris, 
Processes relating to prepara- 


ing, and storage of fruits & 

fruit juice, and apparatus 

therefor. 

| Ploughing, agricultural, and 
traction engines. 

| Preparation of grain or corn 
for brewing, &c. 

| Method of 


ratus to be used therein. J. 
L. Marsh, Brooklyn, New 
York, U.S.A, 

| Steam generators and fur- 
naces and seeney engines for 


| use therewith. J. £. Culver, 
| Jersey City, U.S.A 
Telephonic apparatus. L. 
Maiche, Paris 


Apparatus for controlling cash 
receipts and orders in re- 

|  freshment bars, &c. 
| 7 - birds or other ani- 
} Machinery for cooling atmo- 


|p spheric air for refrigerating | 


urposes. 
alvine machines for stitching 
| sacks, bags, ships’ 8, 
| carpets, & 


tion for consumption, pack- | 


manufacturing | 
aqua ammonia, and appa- | 


































































































1 
i NAMES, &c. 
wy || | Sept. 
7 || 8765 | E. G. Brewer, Lon- | Electric lamps and carbons 16 
| don. or incandescing conductors 
| therefor, and means for and 
methods of manufacturing 
same. 7. A. Edison, Menlo 
Park, New Jersey, U.S.A, 
3880 | P. Jensen, London, | Systems of conductors for the | 24 
distribution of electricity as 
a lighting and motive power 
} comnt, -— aogmenees con- 
nected therewi x 4. 
Edison, ony ork, New 
Jersey, US. 
3917 | J. Booth, New Bas- | Manufacture P| crochet-like | 27 
ot Nottin ham, tigings and pillars. 
4009 | J, G. Lor: Edin-'| 0 Obtaining and applying motive | Oct. 2 
a power, partly” ppplicable to 
transformation of wer 
3 || into electricity. @. 7rouve, 
"ar is. 
4012 | W. R. Lake, London.| Velocipedes. G. W. Pressey, 
9 He _— nm, Pd w Jersey, 
| vs. 
4039 | J. 6. a Edin- | Telephones, for for signalling. @. 5 
rouve, P 
4204 | W. 7 a London. | Embroidery apparates forsew-| 15 
ing machines. - Selleck, 
| New York, U.S. 
4289 | R. Carlyle, Man- | Construction of — for | 21 
| chester. window blinds and other 
ol purposes. 
4324 | §, Ban. me Bramley, Machinery for “ fluffing” and | 23 
‘ whiting” leather skins. 
4384 | B. } a Mile Lon- | Self-levelling tables, cattle | 27 
pens, and other articles for 
use on 1 
| Dobson, Boston, U.S.A 
10 4435 | C. M. Westmacott, | Stove suitable for ordinary | 30 
| Westminster. apartments, applicable also 
| for cooking purposes, and 
for heating one or more 
| apartments besides that in 
which it is placed, and also 
7 halls and public buildings. 
4476 | W. P. Gregg, Boston, | Roller skates INov. 2 
‘ ass., U.S.A. 
4566 | W. R. Lake, Lon- Forging machinery chiefly de 6 
} don, signed for the manufacture | 
| of horseshoe nails, S. S. 
\ Putnam, Boston, Mass., 
| U.S.A. | 
4619 | L. Finger, Boston, | Bookbinding. } 10 
| | Mass., U.S.A | | 
i FINAL SPECIFICATIONS FILED. 
12 |} Deo. 27, 1880. Nos. 2648, of the year 1880. 
\ “a. a 2623, 2625, 2635, 2636, 2639, 2643, 2653, 2654, 
2681, 3294, all of the/year 1880, 
— ae 2641, 2646, 2647, 2650, 2658, 2661, 2664, 
2665, 2666, 2668, 2669, 2672, 2729, 2766, 
3761, all of the year 1880. 
30, », 2539, 2671, 2674, 2682, 2683, 2706, all of the 
year 1880. 
31, 2669, of the year 1879 ; 2455, 2633, 2634, 
2689, 2690, 2696, 2697, 2709, 2714, 2717, 
2718, 2719. 2728, 2746, 2820, 3226, all ‘of 
the year 1880. 
13 
PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50/. HAS BEEN PAID AND ‘REGISTERED. 
No, Name. | No. | Name, No. Name. 
1877 1877 77 
15 4914 Hall. 4945 | Lake (Pratt). 4939 | Walker. 
1878 4948 | Aldred. 1878 
11 Smith. 1878 | 2 Lake( Kitson). 
19 99 McNeil 3u7 | Purdey. 06 Lake (Day). 
PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
20 DUTY OF 100/. HAS BEEN PAID AND REGISTERED. 
P | 
21 No. Name. No. Name. No. Name. 
1874 1874 1874 
° 58 Boustield. 74 | Steel and 30 Threlfall, 
22 McInnes. Hamer, & 
Bond, 
23 PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year's Stamp Duty of 501, 
No. Name. No. Name. No. Name. 
26 _ 
1877 1877 77 
aug. 5|, 4825 | Longshaw, 4847 | McEvoy. 4870 | Hunt 
4828 | Robertson. 4852 | Buttcher. (Menzies & 
4829 | Cosslet, Jun. | 4854 | Melville. Menzies.Jun.) 
4830 | Smyth. 4856 Durand. 4871 | Shirley. 
4833 | Watt. 4858 Brown. ‘4876 Fox. 
4889 | Nawrocki 4862 | Crosland, 4877 Lehmann. 
(Hunger). | 4864 | Neale (Partz)] 4879 Lyons. 
4844 | Lake(Beadle)} 4865 | Silbermann, | 4852 | Davies 
4845 | MacDonald &{ 4866 | Low. (Ferrero). 
MacDonald] 4867 | Davidson, 4885 | Bolton. 
4846 | Clark 4889 | Elliott. 
? (Brickner). 4890 | Barbour. 
20 : : 3 —_ gale itager tice 
Il.—Through Non-Payment of the Seventh Year's Stamp Duty of 1001. 
26 || 1873 1873 | 1873 
Sept. || 4173 | Naylor. 4177 | Roman. 220 | Barrow. 
10 |} 4176 | Pignel. 4178 Spice. 4228 | Dering. 
13 OPPOSED APPLICATIONS FOR LETTERS PATENT. 


3229. oi Contraction of fire 


Date 1 August 7, 1880 
4452 


|| November 1, 1880. 


Writing instruments. 


Batchelor, London 


Dated 


lighters. J. 


A. P. Hansen Hamburg. 











Jan. 7, 1881.) 
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ABRIDGMENTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING JAN. 1, 1881. 
Abridgments marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 

the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names, &c., of the 

Communicators are given in italics. 

1661. Distillation of Coal, &c.: J. G. Beckton, 
Middlesbrough. [6d. 11 Figs.)—The object of the invention 
is to economise heat in the distillation of coal, &c. Gases pro- 
duced in a generator are used as the distilling agent and are 
drawn through the coal or other material by an exhauster and 
delivered to a condenser. When the distillation does not require 
a greater temperature than 1000 deg. Fahr., the unigaited gas from 
the gas producer is sufficient to carry the products off, but when 
a greater amount of heat is required part of the gases must be 
burned in order to raise the temperatare of the whole to the 
required point. In the illustration ais the generator, 6 b are the 
retorts, and ga pipe leading to the condensers. The bottoms of 
the retorts are closed by bell-shaped valves supported by rods 
which go through the centre of the retort to a steam cylinder or 








travelling crane. by which they can be raised or lowered. In 
some cases the fuel is divided into thin layers by gratings capable 
of being rotated when the retort is to be emptied. When applied to 
coke ovens the gas from the generator, after passing the condenser, 
is burned in combustion chambers under the oven or in the oven 
itself, and the gases from the coal are taken to the condenser and the 
uncondensable ones afterwards employed for heating purposes. 
The use of steam jets is claimed for the purpose of accelerating 
the deposition of tarry or ammoniacal matters from gases. 
(April 22, 1880). 

1907. Railway Signal Apparatus: W. R. Sykes. 
Nunhead, Surrey. [(d. 8 /igs.)]—-Relates more particularly 
t» improvements in the “combined lock and block” system of 
signalling described in Letters Patent 662 of 1875. In three 
given signal stations A, B,C, the signal “clear” is given on an 
indicator at A by means of a plunger at B, which takes the place 
of the spring and collar in the former specification. When the 
planger has given the signal “clear” it cannot be acted upon 
again until the starting lever at B has been released from its 
normal and locked position by C. The starting lever at B when 
pulled over the signal being down, is also locked, and can only be 
released either by a treadle in advance of the signal and operated 
by a passing train, or by a “platform plunger” under control of 
the staff at B. In this position of the starting lever at B, the 
plunger which releases A is locked until the train has passed over 
the treadle, or until the * platform plunger” has been used. Thus 
the signalman at Bcannot signal * clear’ to A until B has given the 
train on to C, and C has released B's starting lever, which B must 
pull over after it has been released by the treadle or platform 
lever as described. The back motion of B's starting lever brings 
two springs into contact, which send a reverse current to the 
galvanometer at A, indicating on A's instrument by «a suitable 
arrangement of electro-magnets and mechanism that the section 
between A and B is“ clear.” To prevent the treadle operating the 
signal by a passing trolly, the treadle may be constructed in two 
distinct sections, placed at a greater distance apart than are the 
wheels of a trolly, but so that a passing train would act upon both 
parts of the divided treadle simultaneously. The double treadle 
may be applied to other signa! apparatus such as that described in 
Letters Patent 4841 of 1876. (May 10, 1880). 


1921. Decomposition of Salts of Soda and 
Potash: C. Humfrey, Hough Green, Chester. ([2.) 
—Has reference to the use of sulphurous acid gas for the precipita- 
tion of alumina from solutions of aluminate of soda or potash, and 
for the reduction of tri-sodic (or tri-potassic) phosphate into hydro- 


disodie (or hydro-dipotassic) phosphate and sodic sulphite. (May 
11, 1880), 
1996. Grinding and Purifying Grain, &c.: W. 


Clark, London. (4. Millbank, Chillicothe, U.S.A.) (6d. 9 Figs.) 
—The improvement in purifying consists in separating the lighter 
from the more dense pulverulent matter after reduction, before 
the particles come in contact with each other, or before they find 











a resting-place inthe mass. A A' are a pair of millstones, A being 
fixed. A conical chamber B receives the product in case the feed 
is from the periphery to the centre, the discharge taking place 
through valve &. Air currents, through valve }, pass through B 
to purify the product. The runner A' can be raised or lowered. 
A® is the pulley for revolving the runner A', and U is a conical 


deflector which causes the air currents in chamber B to pass up, or 
through, or between its cone faces, and become mere divided and 

ualised. Near the bottom edge of the covering D are apertures 
d' for the entrance of outside air. E is the main spout which at e 
has a feed opening with a slide e' for regulating ita size. When 
the feed is to pass from the “eye” of the stones the opening ¢ is 
used, When required to pass to the periphery of the stones the 
hopper F is used. When the latter is raised the grain can pass 
down passages f over the back of the stone to the peyaers. G is 
the spout from the blast fan G, H suction fan. hen the reduced 
product is to be received in chamber B the improvement consists 
in using suction force passing upward through the chamber to 
the suction fan H. Theair currents aet upon the reduced particles 
and cause the lighter to be separated from the heavier particles, 
the latter falling into the bottom of the chamber B. (May 14, 1880). 


2120. Apparatus for Cleaning Carpets, &c.: W. 
Milward and B. Richards, Nottingham. [6d. 2 Figs.) 
—The carpet is fed through an opening in a covered chamber on 
to aninclined elastic bed, formed of strips of leather or similar 
material, the lower end of the bed being supported by chains or ropes 
80 that its distance from the beaters may be varied, The beaters 
consist ofa series of strips of leather or other suitable flexible 
material, attached to a revolving drum and weighted, if desired, at 
their free ends. After being beaten the carpet falls upon a grating 
through which the loose dust passes, and is then removed. (May 25, 
1880). 

2143. Flange Facing and Oval Hole - Cutting 


Machines: D. Embleton and P. A. Porter, Leeds. 
(6d. 9 Figs.)—At the same time that the spindle d revolves, the 








saddle ¢c which carries it has a reciprocating motion imparted to it 
by a cam j revolving with the spindle between the jaws & fixed to 
the framework of the machine. Thecam is rendered adjustable 
by being made to slide in grooves on a face plate /, to which it is 
held by bolts. For oval hole-cutting the tool-box and tool is 
secnred to the flange rat theend of the spindle d, but for flange 
facing the tool-boxes ¢ and u are fitted to the crosshead s, which is 
attached to the flange r, asshown. (May 26, 1880). 


2151. Counters, Indexes, and Registering LAape- 
ratus for Recording the Revolutions of ts, 
&c.: W. Chadburn, Liverpool. [6¢. 7 Figs.j|—The 
present is a simplification and improvement of the apparatus 
described in former Specification 739 of 1877, A series of discs A! 
to A’ are marked with numerals, each disc representing units, 
tens, hundreds, &c. The discs are mounted loosely on shaft B. 
The first disc carries two wheels C and D, the former being a lock- 
ing wheel, the latter a movement wheel. Wheel D is worked by 

awl F carried by lever H, which has action between the stops I. 
The movement pawl F is kept up to its work by spring E. The 
hollow shaft K and the lever H are actuated by a lever J which 
receives motion from the engine or machine to be registered. The 

















WL 





second, third, and ‘following discs are actuated by the movement 
of the preceding disc, and have projections N in which there is a 
niche g and a movement pin A, and on the right hand of disc Aé 
and folowing discs is a toothed wheel M. Above the discs is a 
secondary shaft P, upon which are mounted loosely wheels in pairs, 
one pair between each disc. The right-hand wheel R of each pair 
bas teeth into which the pin A takes, The other wheel gears with 
the tooth wheel M between each disc, so that once in every revo- 
lution of the unit wheel A‘, the pin g moves one pair of wheels on 
the secondary shaft, and thereby moves the tens disc A*, and so 
on throughout the series. (May 26, 1880). 


2171. Brick and Tile-Cutting Tables: F. Howlett 
and W. H. Venables, London. [6¢. 7 Figs.)—In this 
machine a stationary resistance bar B is employed as in Burdett’s 


machine, Patent 2762 of 1868, but the sliding table F carrying the 
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cutting wires, which are stretched in the frame D E, is actuated by 
the lever L working the horizontal axis M and connected to the 
table by arms N N and links not shown, this lever being so placed 
that it may be operated by the attendant without moving from his 
position when using the cutting wire H to divide the clay issuing 
from the die, and when moving forward onto the table F the block 
so separated. A receiving table K is also provided which is carried 
by the framework of table F and receives the bricks after they 
have been divided by the cutting wires. In place of the fixed table 
K, Fig. 1, a loose board may be employed resting on roller T, 
Fig. 2,and easily removed with the bricks upon it by the workman, 
or the receiving table may consist of a tray capable of being lifted 
off. (May 27, 1880) 








2175. Air Pumps: J. Miller, Langholm, Dumfries, 
(6d. 8 Figs.)—For ventilating ships the pump is placed on the 
deck and is provided with an air chamber, to which are led pipes 
from the parts of the ship to be ventilated. The illustration dows 
one of the forms of pumps used; C is the air chamber, d outlet 
passage, B wind chest, E piston, F piston rod, / stuffing-box, b and 
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b' inlet valves, dd' outlet valves. When the pump is worked by 
hand the piston is formed with an india-rubber ring screwed 
between the flanges of the piston and extending beyond their 
peripheries. The cylinder is cut away at each end to allow the 
india-rabber to regain a horizontal position before being dragged 
in the opposite direction. (May 28, 1880). 


2177. Machinery for Sawing Wood: J. and G. 
Pickles, Hebden Bridge, Yorks. (4d. 7 Figs.)}—The 
improvements consist in having the table or top loose, and capable 
of sliding in suitable bearings, so that when saws of different size 
or diameter are used, the feed rollers and fence which are con- 



































nected to the sliding table maintain the same relative position 
with regard to the saw. In the illustration D represents the feed 
rollers, and E the fence, both of which are attached to table F, 
which is loose and capable of sliding in Y or other grooves by the 
turning of the handwheel H. (May 28, 1880). 


2180. Ascertaining the Effective Pressure of 
Screw Propellers: G. . Cabjolsky, Berlin. 
[6d. 4 Figs.}—The screw shaft is mounted in the thrust bearing A, 
which is capable of moving in a longitudinal direction, the extent 
of its movement being limited by the lugs GG cast upon the 
framework, the plate F keeping it from rising off its bed. Con- 
nected to the flanges B on each side of the shaft are two pistons 
working into the hydraulic cylinders HH. It is so arranged that 
the whole thrust of the propeller is taken by the bearing A and 
communicated to the fluid in the cylinders H H, and by means of 
the piston P working against the recoil spring Q, and intervening 
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mechanism, as shown, the thrust is recorded upon the paper 
surrounding the cylinder V in a continuous manner as the 
cylinder is caused to revolve by worm a on the propeller shaft, and 
wormwheel a'. The number of teeth in the worm and wheel is 
so arranged that the drum will make one revolution in about one 
minute. The hydraulic pump M serves to force the screw back 
when required, and the wedge D to keep the thrust bearing in 
position against the lug G when the indicating apparatus is not in 
use. The figures represent an apparatus for an engine of 
2800 indicated horse power, and the area of the indicating piston 
P is 53, of the total area of the two hydraulic pistons, the lever R 
being so proportioned that an ordinate of 10 mm, in the di 

of pressures represents an effective pressure of 1000 kilogrammes. 
(May 28, 1880), 


2187.* Looms: T. Greate, Linthwaite, Yorks. 
(2d.}—In order to obtain the proper lift on rising shuttle-boxes 
when the tappet part of the links of the shuttle-box chain has 
become worn, a lever having one or more stepped inclined surfaces 
is used for moving the tappet. A friction bowl in the end of a 
second pendent lever, operated by adjustable connexions, “ acts 
upon one or both of the inclines, so that the wear of the links is 
by the adjustable connexions and inclined surfaces compensated 
for.” (May 29, 1880). 


2188. Printing of Lace Fabrics: R. F. Carey, 
Nottingham. [6d. 3 Figs.J—Is an improvementin the manu- 
facture of lace curtains described in former Specification 502 of 
1880. Inthe previous invention one side only of the curtains was 
printed, in the present both sides are printed. Bands or surfaces of 
plain cloth are manufactured with the curtains, and upon those parts 
the design is printed. Printing blocks, plates, or cylinders are 
used, and the pattern is so arranged on each side of the fabric 
that the one imprint will underlie the other. (May 29, 1880), 


2191.* Faste for Metal Boxes, Cases, &c.: 
A. Montoriol and P. P. Tarride, Paris. (2¢.)—The 
metal tops of tins and other vessels requiring to be hermetically 
sealed are made with flaps fitting into corresponding holes, and 
lightly soldered in position, A loop of wire, a ring, or a hook is 
attached to the flap, and by pulling it hard the flap is detached 
from the solder and the box is opened. (May 29, 1880). 
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2194. Two-Wheel Carriages, &c.: H. Duddy, 
Ulcombe, Kent. [td¢. 4 Fiys.}—Each wheel is mounted upon 
a short separate axle carried in bearings by two springs, one spring 
being placed on the inside, and the other on the outside of 
the wheel. On the back and front ends of the springs are 
mounted crosstrees which carry the shafts and body of the 
carriage, and at each end of the front crosstree is attached a 
strengthening piece, which is curved inwards towards the shaft, 
and acts a8 a guard to the carriage. The wheels being thus 
enclosed are entirely protected from injury by collision, &c. In 
the clear space between the wheels the body of the vehicle may be 
placed as low as desired for lessening the danger of upsetting. An 
adjustable hood is provided. (May 29, 18380). 

2196.* Looms: J. H.Johnson,London. (A. Boulouse, 
Paris), (2d.]--The invention relates to a substitute for the draught 
and tie usually employed in certain looms for weaving, and consists 
of a series of cams fixed on s shaft for actuating in an irregular 
manner three, four, 01 five treadles only, with a view to simplifying 
the mechanism. This system is stated to have the advantage of 
dispensing with the draught and tie for manufacturing figured 
fabrics, and enables, say, five, six, seven, or eight weft threads to 
be thrown whilst the eccentric is making one revolution. (May 29, 
1880). 

2197." Mowing and Reaping Machines: A. C 
Bamlett, Thirsk, Yorks. (2¢.)—The cutters of mowing 
machines are connected by a lever to the driver's foot, so that 
their position can be easily regulated The driver's “seat in reap- 
ing machines is fitted to a bracket which has two positions, one for 
work and one for passing through gates, &c. In back delivery 
reapers the rake has a feathering action imparted to it to prevent 
it scattering the sheaf. (May 29, 1880). 


2199. “ Hardening” Felted or other Fabrics: B. 
and T. B. Rhodes and H,. W.and J. H. Whitehead, 
Leeds. [6d. 3 Figs.)—The invention is for the application of 
rollers composed of a gritty substance such as stone cement, 
aspha'te, concrete, or emery, or rollers composed of metal having 
on their peripheries Y screw threads, and intersected by longitudinal 























grooves or flutes for use in what is known as a “hardening” 
machine a portion of which is shown in the illustration. The 
machine is constructed stronger and differently to that ordinarily 
employed for the purpose of resisting the pressure of the roughened 
surfaces. Instead of making the bracket G in several parts, they 
are arranged in one fixing. (May 29, 1880). 


2200. Horseshoes: O. Lampe, Hamburg. [id. 
11 Figs.}—The improved shoe is made with removable toe-pieces 
and caulks, and consists of an upper or main shoe, in the bottom 
surface of which are cut three parallel dovetailed grooves, which 
receive the toe-pieces and caulks. These are slipped into the 
grooves sideways, and are kept in position by flat springs fas- 
tened to the main shoe, and arranged to catch into corresponding 
recesses in the movable pieces. If preferred, complete bottom 
shoes furnished with dovetailed slides may be employed instead of 
simply toe-pieces and caulks. (May 29, 1880). 


2201. Boats and Apparatus for the Culti- 
vation, Preservation, and 

Oysters: W.R. Lake, London. (JV. A. L. De Blandiniére 
France). (84. 12 Figs.—Relates to an improved pontoon or 
floating vivarium, containing metallic cases, which can be taken 
to pieces, and can be used in the collection of spat or spawn for 
the rearing of oysters and other shell-fish, and their transport 
along the sea coast and also for short distances in rivers or canals, 
while protecting them agaiast attacks of crabs, star-fish, &c. 
(May 20, 1880). 

2203. Water-Closets: W. R. Lake, London. (J. 4. 
Leteurtre, Paris). (6d. 5 Figs.]—The chief novelty consists in the 
employment of two traps operating in combination in such a 
manner that the pan is always closed by one ofthem. Referring 
to the illustrations, one trap is placed at the upper part, and the 





other at the lower part of the pan, and they are connected together 


Conveyance of) 








tothe doors and windows that the opening of them causes the 





catch d to be pulled and the apparatus set in motion. (May 31, 
1880). 
2209.* Machinery for Spinning, Twisting, 


Doubling, and Winding Wool, &c.: T. Whitley, 
Halifax. ([2¢.)—(1) Driving bands are dispensed with by 
driving each spindle by worm and wormwheel, the worm being 
cuton the spindle. (2) The friction upon the thread between the 
front rollers and spind!e is lessened by placing the spindles in an 
oblique position. so that the thread does not bear so hard upon the 
guide eyes. (May 31, 1880). 

210. Screw Gill Boxes: T. Whitley, Halifax. 


2 
(6d. 1 Fig}—* Screw gill boxes” are constructed with three or 


more shafts, the thread of each screw being of different pitch, by 
which means a “draught” is obtained between each set of fallers. 
Each set of fallers starting from the back roller has less pins set in 
than the next succeeding set. Intersecting fallers are provided to 























prevent the wool from rising outof the pins in thefallers D. The 
speed of each pair of screws can be regulated independently of the | 
other pair, and that of both pairs can be regulated by change | 
wheels according to the class of wool under operation. By this 
arrangement the wool is sufficiently worked by passing once | 
through the machine. If necessary the machine may be provided | 
with a great number of sets of screws and fallers. (May 31, 1880) } 


2212.* Rolling Stock for Railways and Tram. | 
ways: F.C. Glaser, Berlin. (4. Alose, Rorschach, Switzer- 











by the gearing shown in such a manner as to act automatically by | 


the movement of the seat, a stream of water being admitted to 
the pan when the seat is depressed. In some cases the levers are 
connected to a pedal which, when stood upon, operates the traps. 
(May 29, 1880). 


2206. Closing the Mouths of Bags: L. Planche, 
Paris. [6d. 10 Figs.]—Instead of using string for fastening the 
bags used by grocers, confectioners, &c., a paper cloth strap is 
attached to one side, and when the bug is filled, the mouth is folded 
down, and the strap fastened to the other side by passing the end 
through a slit or slot in a transverse piece of paper cloth or thin 
metal. (May 31, 1880). 


2208. Alarm Apparatus: J. McNeice, Done- 
gore, Ireland. [6/. 4 figs.}—The apparatus is put in com- 
munication with the rooms of a house, and arranged so that in 
case of fire a whistle and bell will be sounded. It can also be 
connected to the doors and windows, the opening of which will 
give thealarm. Aspherical chamber a is filled with compressed 
air. A stop-cock dis keptclosed by acatch d. To the stop-cock 
is attached a whisile, and a clock spring A operates a hammer i 
for strikinga bell. A spiral spring is arranged in connexion with 
the stop-cock, so that when the catch dis withdrawn the cock will 
open. An inflammable cord m is attached to the catch, and retains 
it in its locked position. In case of fire the cord being burnt the 
catch is liberated and the cock opened, when the clockwork 
operates the bell, whilst the escaping air from the chamber a 
sounds the whistle, Fora burglar alarm the cord m is so attached 





land.) [4d. 10 Figs.}—In order to render the axles of rolling stock 
capable of adjusting themselves radially to curves, the brasses of the 
end axle-boxes on one side of the vehicle are made to turn upon a 
vertical axis, while those on the other side can both turn on a vertical 
axis and shift to a certain extent in the direction of the length of the 
carriage. The brasses are carried on transverse slides passing 
through the sides of the axle-boxes, the slides being connected 
together by guide rods and double-ended levers in such a manner 
that the brasses of the two end axles can only shift simultaneously 
and in asymmetrical manner relative to the transverse centre 
line of the vehicle. In order to enable the middle axle of six- 
wheeled carriages to move in the direction of its length the axle- 
box is provided with a longitudinal slide which is so connected to 
the others by links that the action of the whole system is combined. 
(May 31, 1880). 


2213. Combinable Garments: G.|W: von Naw- 
rocki, Berlin. (('. &. W. Salbach, Berlin.) [6d. 7 Figs.)—Relates 
to improvements on Patent 5035 of 1878, and consists in a mode of 
connecting a fur collar and a muff. The muff is attached to the 
collar by a connecting piece, which, when it is desired to use the 
articles separately, is disconnected from the collar and rolled 
round the back of the muff. (May 31, 1880). 


2214. Distillation of Anthracene: C. M. Warren, 
Brooklyn, Mass. U.S.A. [4d¢.)—It is preferred to operate 
on forty-five barrels of coal tar at a time, and to distil the same in 
the ordinary manner, to take off the naptha, creosote, and as much 
of the anthracene oil as can be removed without impairing the 
fluidity of the residuum, and then to inject seven and a half barrels 
of hot petroleum residuum into the mass and to continue the dis- 
tillation to take off about the same quantity as before of anthracene 
oil. The residuum is valuable as a roofing or paving material. | 
(May 31, 1880). 


2215.* Folding Joints for Seats and Tables: N. | 
Descourtils, Paris. (4d. 8 Figs.}|—The illustration shows | 
the invention applied as a folding seat, the legs or supports of | 

| 











which are jointed and are capable of being folded in the direction 
indicated by the arrows when pins or catches A h' are removed. 
(May 31, 1880). 


2216. Black Printers’ Ink: C. Kesseler, Berlin. 
(1, Gunther, Berlin). (4d.}—Also applicable as etching varnish and 
as ink for stamping purposes. The ingredients as (1) pitch, (2) 
fatty acid violet of aniline (a combination of aniline violet with 
one of the fatty acids), (3) the fatty residue from the distillation of 
heavy resinous oil (carriage grease), (4) oil of anthracene. The 
oil of anthracene requires to be prepared by being boiled with an 
addition of 10 per cent. of chloride of copper. Nos, 2and 4 together 
— a stamping ink, and 1, 2,3, and 44 printers’ ink. (May 31, 

)). 


2218.* 


Locomotive En es: 
London. ee 


(W. P. Henszey, Philadelphia, 


J. H. Johnson, 
U.S.A.)  [2d.J—The 





engine has one pair of driving wheels, and a pair of trailing 





four sets of fallers and six or eight top screws, formed in two or |* 


wheels. The object of the invention is to enable the engine driver 
to increase the weight upon the driving wheels to give adhesion to 
the rails for starting the engine, and after it is in motion to transfer 
part of the weight to the trailing wheels. A compensating beam 
on each side is connected at one end to the spring of the driving 
wheel, and at the other end to the spring of the trailing whee), 
To the framing of the engine is a movable fulcrum for the beam. 
By moving this fulcrum nearer to or further from the driving axle, 
the weight upon the driving wheels is increased or lessened. 
(May 31, 1880). 

2219. Pillow and Bed Divider: J. F. C. Farquhar, 
London. [6¢. 15 Figs.)—A readily detachable arm projecting 
from the head of the bedstead so as to extend over the pillow or 
bolster, and form a vertical partition to divide it into two compart- 
ments, and also capable of being turned into a horizontal position 
to forma table. (May 31, 1880). 


2221. Filling Aerated and other Similar Liquids 
into Bottles, &c.: R. Foote, Liverpool. [tid 2 Figs.) 
—The invention is rather a series of improvements on existing 
machines than a new apparatus, and consists chiefly (1) in the 
combination of an air tube D with a projecting rod E so placed as 
to strike the end of,the bottle in advance of the tube and open the 
valve F against the pressure of a spring G. (2) Constructiog the 
pump to work vertically and be actuated by the same mechanism 
as that which brings the top of the tube or its containing rod into 
contact with the end of the bottle to be filied, so that the pump 
can be worked in the same proportion as the filling motion is 
actuated. (3) The use of a spring C and nut A on the end of the 
vertical rod B instead of a treadle balanceweight. (4) The arrange- 
ment by which the bottom of the bottle and the top of the tube are 
brought into close proximity with each other, the motion being 
slow at first, very rapid in the central portion of the stroke, and 
gradually coming to a stand at the last part of the stroke, by which 





the ‘chance of breaking the bottles or injuring the machine is 
lessened. Instead of the usual rack and pinion, an arm H is 
joined by links L and pin J to the base M of the sliding tube D, by 
which means the middle of the stroke is more rapid than the com- 
mencement and end. (June 1, 1880). 


2222. Kilns for Burning Bricks, &c.: J. P. 
Cramp, Finedom Iron Works, Northamptonshire. 
(6d. 3 Figs.)—The kilns aa are arranged in sets side by side, each 
being provided with firegrates e f extending underneath the floor of 
the kilns and communicating with them by means of opening gg. 
In the arched roof Ah are also a series of upertures ii opening 
into passages £k and chambers //, which in their tarn commani- 
cate with the flue » running the whole length of the kilns. The 
front ends of the firegrates Jead through the opening oo into the 
transverse flue p p. which is provided with dampers rr between 
each kiln, and with dampers ¢¢ between it and the flue r, which 
through a series of channels w under the floor of the drying shed z 


Fig.t 





communicates with the chimney . In the sides of the fireplaces 
air passages 1 1,2 2, 3 3, provided with dampers 4 4, lead into the 
flue 5 traversing the line of kilns. Openings 6 6 are furnished by 
which access can be had to the movable covers 7 7 and movable 
stops 8 8, Thus the upper part of any one of the kilns can be 
connected with or cut off from the upper part of any or all of the 
other kilns, and the interior of either can be made to communicate 
through the fireplaces with the interior of any or all of the remain- 
ing kilns, as desired. At the same time the communication with 
the flues p, v, and the chimney can be made through any or all of 
the fireplaces by means of the dampers rand ¢. (June 1, 1880). 


2224. Velocipedes: H. J. Haddan,London. (JV. 
S. C. Perkins, Norwalk, U.S.A.) (6d. 5 F igs.)—The improvements 
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consist essentially in the arrangement by which when the guide 
wheel is turned the inner front wheel is unlocked, so that the velo- 
cipede can be readily turned in a curve. The hind wheel is 
ivotted at E and can be turned in either direction by the tiller 
andles F. Two rods N are pivotted at O to the hind wheel car- 
riage, the rods N terminate in forks P, which engage with the 





clutches on the front wheels, the forks N are tapered so that when 
the hind carriage is turned the tapered part is forced between the 
two parts of the clutch and withdraws the pins d from recesses in 
the boss of the wheel, a spiral spring } returning the clutch to its 
locked position when the fork P is withdrawn. (June 1, 1880). 


2225. Packing for Steam Joints, &c.: J. Kirkman, 
Chorley, Lanc. [6d. 2 Figs.)- Asbestos millboard, or other 
forms of asbestos, is built up with lead or other soft metal into the 
form of a tube and cut into annular discs of the proper thickness. 
One method of forming such packing is illustrated in the figure. 
The millboard is cut into long strips B and on one side, preferably 
the inside edge, is placed a long strip of lead A. The combined 








strip is then bandaged over with cloth or braided with yarn, and 
after being damped is pressed into shape edgewise round a 
mandrel D, th lead being soldered or not, as desired. The asbestos 
rings are preferably spliced and secured with a solution of india- 
rubber, The whole is then pressed flat while wet in such a manner 
as to leave the lead ring inside the asbestos ring. (June 1, 1880). 


227. Purifying Sewage : P. Spence. Manchester. 
[4d.]—Relates to the further purification of the effluent waters from 
sewage that has been partly purified by lime. To the water is added 
a solution of sulphate or chloride of aluminium or alumina and iron, 
in the form of alumino-ferric cake, which causes a flocculent preci- 
pitate to form and fall to the bottom of the tank, leaving the liquid 
clear and inodorous, The precipitate is withdrawn to another 
tank, where it is treated with sulphuric acid, which dissolves all 
the alumina and iron oxide and forms again a solution fitted to 
purify a fresh supply of the effluent water. (June 1, 1880). 


2228.* Manufacture of Wicks for Lamps or 
Stoves: C. Quitmann, London. (£. Kuhlen, Rheydt, 
Prussia). [2d.)—I\n order to attain the necessary stiffness in the 
wick with a much looser mesh, fine metallic wires are incorporated 
with the wick preferably during the process of weaving. (June 1, 
1880). 


2229. Apparatus for Lighting Gas, &c.: C. L. 
Clarke and J. Leigh, Manchester. [(¢. 4 Figs.j)— 
Relates to a portable hand lamp for lighting gas by means of 
electricity. One form of the lamp is shown in the figures, in 
which 6 is a cylinder of zinc forming the negative electrode, and 
separated from the carbon block or positive electrode d by the 
porous cell c, the upper portion of ¢ being enamelled or glazed in 
order to avoid *‘ endosement.” Beneath the cell is an induction 
coil ¢, from the terminals of which two wires are led to two points 
Jf carried in a tray g, the bottom of which is covered with wire 
gauze. If a condenser is used with the coil, it is placed by prefe- 








rence round the outer cell, or beneath it, as shown at x. In 
place of the induction coil and points ff, the battery may be 
directly connected to a fine piece of platinum wire, which will be 
rendered white hot by the passage of the current. A commutator 
i serves to put the apparatus in action when required. Should the 
apparatus be out of use for any length of time it is turned upside- 
down, when the liquid will flow away from the zinc and carbon 
elements. In forming induction coils for this or any other appa- 
ratus, plain copper wire is laid on the bobbin with a thread of 
ordinary sewing cotton between each convolution, successive layers 
being separated from one another by a layer of paper soaked 
in paraffine, or by a thin tube of india-rubber. (June 1, 1880). 


2230. Looms: J.H.Brierley, London. [6d. 3 Figs.)— 
Is for weaving brace webs, &c., in such manner that at determined 
intervals there shall be formed a button-hole, or other hole or slit, 
having perfect selvages that shall not require to be stitched. The 
loom has two shuttles arranged, the one over the other, as in the 


two centres, that when the button-hole is to be woven the wa 

is divided longitudinally into two portions, of which one is lowered, 
the upper part forming a shed for the passage of the upper shuttle, 
and the lower one for the lower shuttle. As soon as a length equal 
to that of the button-hole has been woven, the lower shed is raised, 
and the weaving goes on as before. A bevel wheel on the crank- 
shaft drives an uprizht shaft, upon which is a worm gearing with 
awormwheel. Fixed to the wormwheel is a lever 5, that raises 
the lever 6 by a bowl, and then allows it to drop under the 
action of the weight 6a, and to move a ratchet wheel by the 

















catch 9, The ratchet wheel operates by intermediate gearing 
the dise 14, on which are friction pulleys, which depress the 
cranked lever 16, and through it the pin which forms the centre 
of the treading levers, which are connected to the jacks 20, and to 
the heald staves, which control one-half of the warp. The warp is 
passed through guides on the back beam, which can be raised and 
lowered by the levers 22, 23, and 25 to correspond with the move- 
ment of the treading levers. The weighted rod 6a is released by 
a pegged barrel acting on the catch 7, which enters the notch 7a. 
(June 1, 1880). 


2231. Gill Boxes: G. Ingham and W. H. Ingham, 
Greetland, Yorks. (4d. 3 Figs.}—This apparatus is designed 
for preventing the shock to the fallers in their drop without the 
use of springs. Underneath the fallers D is placed a revolving 
shaft A carrying two cams B and C, the former of which is so 
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timed as to receive the faller as it is released by the upper set of 
worms F, and to lower it gently to the lower worms E. The latter 
cam C begins to lift the faller before the ordinary lifting tappet 
reaches it, thus insuring a gradual start, and the avoidance of 
concussion. (June 1, 1880), 


2232. Metallic Belts for Driving Machinery: J. H. 
A. Bleckmann, Vienna. (V. Daelen, Berlin.) (6d. 10 Figs,jJ— 
With reference to Patent 4091 of 1876, bands of steel carefully 
hardened and tempered are employed to transmit motion from one 
pulley to another. The pulleys used with such belts are turned flat 
on thesrim, and the working surfaces of both pulleys and bands, or 
of either separately, are faced with varnish to increase the adhesion 
between them. A suitable varnish consists of resin or shellac dis- 
solved in turpentine, or of the so-called “asphaltlac.” Fasteners 
are made for these bands with their outer ends so shaped as that 
they cannot come into contact with the belt even when stretched 








Fug 2. ‘ 


out straight. Two forms of fastener are shown at Figs. 1 and 2. 
In Fig. 1 C represents a metallic plate bent into the shape of a 
double hook with the ends E E' curved upwards, and D D' are keys 
driven into each hook and firmly holding back the ends of the 
steel bands, SS! are set screws keeping the keysin position. In 
Fig. 2 the two steel strips C C' rather narrower than the band. and 
rivetted to it, have at their free ends slots, into which the double 
hook P engages. The specification describes other fasteners 
embodying the same principle. (June 1, 1880). . 


2233. Lineal Measure: L. Appleton, London. 
(6d. 1 Fig.)—The rule, tape, or other lineal measure is divided on 
one edge into inches, feet, &c., and their fractions, and on the other 
edge into half inches, half feet, &c. A distinctive zero mark is 
made in the middle of the rule, and the half inches, &c., are 
marked to the right and left, so that the exact centre or mid- 
distance between any two points can be ascertained at a glance. 
(June 1, 1880). 


2234. Combing Machines: E.de Pass, London. 
(J. Imbs, Paris.) [10d. 9 Figs.}—The claims relate to (1) the 
manner of construction, in an Imbs or analogous combing machine, 
of the feed nipper or head nipper to give to the whole of its parts 
the necessary rigidity to effect a good working on a width equal 
to that of the carding machine. (2) To the method of strengthening 
the seizing {nipper in such a machine by constructing it of the 
nipper itself, with a strengthening crossbar and ribs, and also to 
eth manner of constructing it of a single casting comprising the 
nipper, the crossbar, the ribs, and the uprights. (3) To the rela- 
tive position of the centre of oscillation, and the point of action of 
the draw-springs with regard to the lower seizing nipper. (4) To 
the method of arranging and working the front cleaning device 
(whether it be a comb or flat brush) in an Imbs machine by fixing 
it directly on an oscillating shaft moved by a pawl and cam. 
(5) The method of doffingthe combed fleece from the roller, brush, 
or from a doffer by a continuously rotating cylindrical doffer. 
(6) To the arrangement of movement of the comb holder, 
characterised by the application of an under pressure acting 
directly on the frame of the comb holder, the said frame being 
provided at its lower part with a pair of friction rollers which are 
kept in constant contact with the eccentric of the frame, and with 
the double curve with which the eccentric is also provided for this 
purpose. (7) To reciprocating differential gear for producing the 





ribbon loom, and working in opposite directions to one another. 
The healds are so operated by means of treadles working upon 





progressive oscillatory movement necessary for the superposition 
or consolidation of the combed slivers. (8) To rendering the 





tail comb, in an Imbs machine, independent of the head combs 

while the same remains attached to the comb holder. (9) To 

arranging and working a supplementary cleaning comb for the 

head independent of and separate from the comb holder. (10) To 

the combination of a comb with the tail comb or an independent 

ae comb. The specification refers to 3874 of 1879. (June 1, 
). 


2235.* Apparatus for Communicating between 
Passengers and Servants in Railway ains: E. 
and A. E. Gilbert, Dundee. [4¢.)—Consists essentially in 
bringing into operation the pneumatic or vacuum brake power 
and simultaneously causing the display of a signal, by the action 
of any passenger pulling a cord or handle. For use at night the 
semaphore or signal may be made to display a coloured light, or 
explode a fog signal. (June 1, 1880), 


2236.* Electric Lamp, &c.: 8S. Cohne, London. 
(2d.]—(1) The carbon holders are carried by a vessel submerged 
ina cylinder containing water or other fluid, and as the consump- 
tion of the carbons takes — the lower one rises and the upper 
one descends. (2) A syphon is substituted for the cylinder, the 
vessel carrying the carbons floating upon the fiuid in the long leg. 
On the short leg is @ cover containing a small aperture through 
which the fluid passes at the rate required by the consumption of 
the carbons. (June 1, 1880). 


2237.* Combined Travelling Box and Table: G. 
R. Gwyn, London. (2d.)—The sides of a rectangular shaped 
box are secured to the ends by bolts, and the top is attached to 
one of the sides by hinges through which passes a long bolt fur- 
nished at one end with a padlock. To convert the box into a 
table the sides are removed, and are made to fit in grooves formed 
in the ends, the top of the box being steadied by legs hinged to its 
under side. (June 1, 1880). 


2240. Driving Bogie Axles of Locomotive 
Vehicles: J. Aapsey, London. [6d. 3 Figs.}—The object 
of this invention is to drive the axles of bogie frames from the 
engine shaft, and still allow a considerable degree of obliquity to 
the frame. The shaft > driven in any suitable manner from the 
engine is supported in fixed brackets b', passing through slote in 
the turning frame a3, and also serving to limit the range of the 
angular motion of the bogie. Onshaftdare fixed discs 63 carrying 
crank-pins 6+, which as they revolve take round with them the 





balls c*. These balls work in slide blocks c? capable of sliding in 
slots formed in the toothed wheel c which is fitted so as to revolve 
between the cheeks c' fixed to the turning frame a3. The rotation 
of the driving shaft bis thus communicated to the wheel c which 
gears into the toothed wheels a+ keyed to the axles of the bogie. 
The arrangement of the mechanism may be inverted, a being the 
driving shaft, and 6 the bogie axle driven from it. (June 1, 1880). 


2241. Manufacture of Steel Castings: J. Imray, 
London. (/. Hervier, Charleville, France.) [4d.)—The invention 
is for the removal of “ blow holes” and sponginess in steel castings, 
and consists in casting the articles in a rough form, and stamping 
them in matrices, so that the compression of the metal causes their 
disappearance. The manufacture of cast-steel horseshoes by this 
process is also claimed as part of the invention, (June 1, 1880). 


242. Explosives, &c.: R. Punshon, Brighton, 
(2d.]—Nitric acid is mixed with powdered asbestos or other porous 
substance. Picric acid is then added, and forms a pasty substance 
which is placed in cartridge cases made either of brown paper 
coated with a cement composed of ground glass, and a concentrated 
solution of silicate of soda, or formed of glass tubes closed at one 
end and covered with paper, the ends, after the tubes are charged, 
being closed with the cement and covered with paper. The ordi- 
nary copper detonators which are used to fire the explosive are 
coated with the cement. (June 1, 1880). 


2243.* Measuring Rules: J. T. Humphrey, 
Plaistow Bridge, Essex. (2d.]—The rule is so constructed 
that it can be readily used either as a measuring rule; protractor, 
bevel mitre, set square, or T square. (June 1, 1880). 


2244. Manufacture of an Extract of Fish, &c.: 
W. Clark, London. (J. Jouanique, Marseilles). [24.3—The fish 
is boiled, and when sufficiently cooked is squeezed to express the 
juices, which are added to the water previously used, and the 
whole after concentration is hermetically packed. (June 1, 1880). 


2245. Mash Machines: J. H. Johnson, London, 
(W. Craig, New York, U.S.A.) [6d. 3 Figs.)—This invention is 











designed to provide for more evenly heating or cooling the mash, 
and also for injecting water or steam evenly throughout the mass 
for the purpose of tempering it to any desired consistency without 
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drawing off the liquor and heating it by independent means. The 
illustrations show very clearly the construction of the apparatus. 
The revolving shaft is made hollow, and is provided at the top 
with an inlet pipe. In this shaft is a hub B,, which receives the 
inner ends of the shafts D. These shafts are also hollow, and are 
provided at their ends with flanges ¢ secured in recesses in the 
hub B* by stuffing-boxes d. In operation, water, steam, or other 
heating or cooling agent enters through the central pipe, while the 
stirrers are moving, and passing down the shaft and thence through 
pipe I returns to the central shaft and outlet pipe 7 by way of the 
shafts D and the stirrers. When it is desired to introduce any 
foreign substance into the mash, the stirrers H may be provided with 
holes capable of being opened and closed at will. (June 2, 1830). 


2246.* Pumps: A. Graf, London. [2d.)—Relates (1) 
to an air-pump with a vertical oscillating cylinder, and (2) toa 
water-pump with a horizontal cylinder, but does not clearly 
explain the differences between the proposed and existing pumps. 
(June 2, 1880). 

2247. Manufacture of Felt: W.Bywater, Leeds. 
(8d. 5 Figs.}—The novelty of the invention consists in the arrarge- 
ment by which automatic motions operate to raise and lower the 
movable plate required to felt the material, and to wind and 
unwind the bolts at the desired intervals, The necessary rising 
and falling motion to the movable table is effected by tappets or 
cams and levers, whilst the intervals of motion are regulated by 
change gear. The time and extent of traverse of the sheets carry- 
ing the bolts is regulated by the times of the rising and lowering 
of the table. (June 2, 1830), 


2249. Painting Photographs, Engravings, and 
Prints on Cloth: B. de Dutkiewicz, and A. E. 
Decoufie, Paris. [4¢.;—The photograph is fixed upon cloth 
which is then varnished with copal varnish and turpentine before 
being painted with oil colour applied “‘ cross grain.” The painted 
cloth is fixed to a backing by varnish and pressure, after which it 
may be stretched on a frame and retouched. (June 2, 1880). 


2250. Steam Steering Engines: C. W. King, 
Manchester, and A. Cliff, Forest Gate, Essex. (57. 
10 Figs.)}—The steering engine is of that type in which steam 
having been given by hand, the engine automatically stops after 
having run the required distance in either direction. The three- 
cylinder engine described in former Specification 1963 of 1878, 
is preferably used. The engine A is attached toa frame B which 
is made in the form of a dished disc. C is the main shaft, C' stuff- 
ing-box. Fixed on sbaft Cis an eccentric D. round which and 
forming the eccentric strapi s a toothed spur wheel E having 76 teeth. 
Outside the spur wheel E is an interaal toothed wheel F, into which 
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gear the teeth of wheel E. The wheel E has 80 teeth, and is con- 
tained in a dished disc which is attached to, and forms part of, 
the barrel G around which the steering chain passes. The barrel 
G with its disc F is mounted loosely on the shaft. The frame B 
has a guide J into which takes the pin I on the toothed wheel E. 
The movement of the spur wheel E operated by the rotation of the 
eccentric D causes the toothed wheel F (and with it the drum G) 
to rotate ata speed of one to twenty of the engine. L is the valve, 
L! the valve disc, and M a wedge which is attached to the hollow 
spindle N. This spindle has a fine external screw thread, and is 
carried by the engine shaft C'!, but is capable of travelling ona 
feather key. A nut or block P hasa female screw corresponding 
to the screw N anda male screw of coarse pitch corresponding to a 
female screw in barrel R, which carries the steering wheel S. The 
nut block P travels on three fixed spindles T. The outer barrel R with 
the coarse internal screw, being turned by wheel S, the nut block 
P actuates the spindle N and thereby the wedge M, and gives steam 
in advance of the engine A. The cut-off is effected by the rotation 
of the engine shaft C'"' which brings back the wedge M to its central 
position. The travel of the nut block P is sufficient for the engine 
to run over to port or starboard asthecase may be. Also describes 
a modification both of the steering gear and valve arrangements. 
(June 2, 1880). 


2251. Apparatus for Propelling Vessels: A. 
Fildes, Lake Side, Windermere. [4d 2 Fiys.)}—The 
object of the invention is to drive twin screws by two single cylinder 
engines and yet to prevent the possibility of either engine stopping 
on the dead centre when the steam is turned on. As will be seen 
from the illustration the cranks of the two engines are set at right 
angles to one another, and a supplementary crank disc is fitted 














to the end of each crankshaft and connected by a coupling rod to 
one end of a vertical rocking lever. It is stated that when two 
engines are so arranged neither of them can stick on the dead 
centre, as the one which has its crank in an effective position will 
pull the other round, (June 2, 1880), 


2252. Electric Lamps: G. G. Andre, Dorking, 


and E. Easton, London. [6d. 3 figs.}—The light is produced 
by the incandescence of a carbon electrode in contact with a copper 
electrode c? asin the Werdermann system, and the novelty con- 
sists in feeding a carbon or carbons placed end for end ina 
holder so as to slide therein, by means of a cord and weight, which, 
when the negative electrode approaches the positive, are brought 
into action by means of a regulator or brake controlled by the 
electric current. The electrode C* can slide endwise in the 
bracket C through the contact spring L*, so as to follow the wast- 
ing carbon D until it has reached the end of its travel, when a 
further consumptou of carbon will break the circuit, and diminish 











or extinguish the light. The carbons D are packed end to end in 
a tube, and are forced up by an arrangement resembling a carriage 
lamp with a weight replacing the usual spring. The weight is 
controlled by being attached to a cord which passes round a brake 
pulley held or released by the action of a solenoid (not shown) 
wound differentially so that when the current is owing normally 
itis out of action, but when the resistance of the lamp is increased, 
it lifts the brake lever and allows the weight to feed up the carbon ; 
6 is a ventilating hole controlled by apparatus described in Speci- 
fication 1507 of 1880. K is a contact point on to which the upper 
pole falls to short circuit the lamp when the carbon is totally 
consumed. (June 2, 1880). 


2253. Manufacture of Inlaid Articles: G. Hirst, 
Whitby. (4¢.)—Relates to the manufacture of various inlaid 
articles bythe employment of a slab or tablet, or a number of 
slabs or tablets, of jet combined with a suitably coloured plastic 
material. (June 2, 1880). 


2254.* Mechanism for Stopping and Restarting 
Vehicles, &c.: J. C. Mewburn, London. ((. Goulet, 
L'lle St, Denis, France.) [(2d.)}—The energy in the vehicle is trans- 
ferred to a spring which is wound up when the brake is applied 
and gives out its power when it is required to start the vehicle. 
One end of the spriog is made fast to a boss on the rotating axle 
and the other end to the periphery of a friction pulley surrounded 
by a brake strap. A suitable arrangement of cams and ratchets 
serves to control the direction of motion. (June 2, 1880). 


2255. Apparatus for Manufacturing Illuminat- 
Gas: W. T . Sugg, London. [6¢. 1 Fig.)—in coal gases 

of low illuminating power. which usually contain a large percentage 
of hydrogen and marsh gases with a small quantity of carbonic 
oxide and hydrocarbons, it is stated great loss occurs when com- 
pressed in pipes at from 60 Ib, to 70 1b. to the inch, or when 
exposed to cold of 40 deg. Fahr. In such cases a white crystalline 
deposit called naphthaline is deposited in the pipes. This sub- 
stance is found to be largely composed of carbon, which is an 
important element in the illuminating value of the gas. The object 
of the invention is to prevent the loss entailed in removing the 
deposit from the pipes, and the expense of making up the illumina- 
ting value of the gas by cannel coal, &c., by preventing the formation 
of the naphthaline, and supplementing and fixing the hydrocarbons 
in the gases. The poor coal gas, after purification, and before any 
deposit of naphthaline takes place, is passed over the surface of a 
liquid hydrocarbon, and when the vapour and gas are combined, 
they are subjected to a high temperature, which converts the 
mixture into a permanent highly illuminating gas. The apparatus 
consists mainly of two closed vessels A B, connected by a central 
pipe, which is carried to near the bottom of the vessel B, and 
rises to about the middle of A, and is covered with a rose head. 








Vessel A is partly surrounded by a water jacket. A firebrick flue 
is provided divided by dampers for the purpose of insuring the 
heating of the two vessels at greatly differing temperatures. There 
is also a Bunsen burner and an oil supply pipe leading from the 
hydrocarbon oil reservoir. The gas supply pipe entering vessel A 
with the drip pipe passes down its centre, and forms an annular 
opening for the gas, so that as the oil falls on to a dish, the 
gas will blow over and vaporise a portion of it, and circulate 
through the vessel A. The space surrounding the pipe is filled 
with iron turnings, which constitute a heating surface for the oil 
as it flows over the dish H and falls towards the bottom of the 
vessel A. The vessels are first heated, and then the poor gas 
and oil admitted to the upper vessel A. The heat from the burner 
circulates around vessel B, and raises its temperature to about 
600 deg. Fahr., and maintains it at that heat. By reason of 
dampers and water-jacket A, the heat impinging on the upper 
vessel, heats itonly toa moderate degree, say to 60 deg. or 70 deg. 
Fahr. As the oil is exposed to this heat, it becomes vaporised, and 
the vapour, being subjected to a higher temperature, a combination 
is effected, resulting in rich permanent gas. (June 2, 1880), 


2256.* Combination of Materials for Producing 
Non-Fading Signs, &c.: J. Budd, London. (2d.)—The 


scored glass shell or dish. Boiling engravers’ wax is then poured 
on the skin, and absorbs it leaving the gold sign intact. The back 
of the plate is completed by a layer of plaster-of-paris and a founda- 
tion of wood. (June 2, 1880), 


2257.* Preventing Alterations in Cheques, &c.: 
8. Si ¥ d (2d.}—After having been written the 
cheque, or part of it, is stamped by a die, which has a great number 
of fine points or of fine crossing lines, 80 as toemboss the surface 
of the paper and to render it impossible for any additional words 
or figures to be added. (June 2, 1880), 


2258. Machinery for Ironing Woven Fabrics: 
A.B. Furlong, London. [6¢. 3 /igs.}—The iron is attached 
to a vertical arm, which is connected to an overhead bracket by a 
ball-and-socket joint, and is kept in contact with the table by a 
spring. The ironing table is a steam chest with a surface that is 
concave in one direction. The iron is moved backwards and for- 
wards by hand, but the necessary downward pressure is furnished 
by the spring. (June 2, 1880). 


2259. Manufacture of Alkalies: C. Wigg, Liver- 
pool. [6d. 4 Figs.)—Has reference to those operations carried 
on in the manufacture of the alkalies in which a revolving furnace 
is used through which the heated products of combustion are 
caused to pass in direct contact with the material to be acted upon. 
a is the flregrate and fuel chamber placed much lower as regards 
the revolving furnace than usual; cc fuel feed openings; d an air 
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chamber or jacket through which air ascends and from which 
it escapes at ff to complete the combustion of the gases 
evolved from the fuel on the firegrate. It is stated that by 
regulating the admission of air and the emission of the pro- 
duct of combustion, the heated ascending column of gases passes 
into and through the furnace 6 at @ pressure greater than atmo- 
spheric pressure, and consequently acts more beneficially than it 
otherwise would. (June 3, 1880). 


2260. Ap atus for the Manufacture of Gas: 
W. W. Mon Bournemouth. [6¢. 5 Figs.)}—The chief 
objects of the invention are to subject and regulate the pressure 
of the dip pipes in the hydraulic main to facilitate the flow of the 
gas and to convert the light-giving constituents of the tar into 
permanent gas. The hydraulic main is formed of a peculiar 
shape so as to throw down all the heavy tar to a point to be drawn 
off, and is 8) carried that the ascension pipe can pass through it 
and extend a considerable distance above it. Fixed to the top of 
the hydraulic main is a covered pipe which surrounds the ascen- 
sion pipe, and is of such a diameter as to leave an annular space 
for the passage of the gas. The lower end of this pipe descends 


f 
Fug 2) 

















into the hydraulic main low enough to permit of its being sealed 
by the liquid contained therein. Attached to the wail in front of 
the retort benches is a syphon box containing liquid, and capable 
of being raised and lowered by a screw and bevel gear, and 
extending from the hydraulic main to this syphon box isa pipe 
with two descending legs, one of which enters the hydraulic main 
and the syphon box. There is placed in the main flue, and in 
connexion with each bench of retorts, a coil of pipe to form a 
steam superbeater, from one end of which steam is conveyed to 
the top and within the dip pipe, where it issues from aring pierced 
with holes on its under side. The action of the apparatus is as 
follows: Liquid is supplied to the hydraulic main C and to the 
syphon box (not shown), and the connecting tube E. when the 
retorts are closed, and it becomes necessary to unseal the gas 
passage, the syphon box is lowered so as to bring the connecting 
pipe into action as a syphon, when the heavy tar will be drawn off 
by it from the hydraulic main C until the level of the liquid in it 
is reduced to below the bottom of the pipe D surrouuding the 
ascension pipe B, when free passage will be afforded for the gas, 
The steam introduced at the ring pipe P causes the gas to flow 
more easily, and aids in converting the light-giving constituents of 
the uncondensed tar into permanent gas. (June 3, 1880). 


2262.* Sheep Fencing, &c.: J. Sainty, Wisbech. 
(2d.}—The upright standards are of double iron, the parts being 
sufficiently far apart to receive the rails. The upright stands 
are secured to crossbars, at each end of which is a baseplate. 
The rails have a slot at each end, which fits upon cross-shouidered 
rivets, which form the spaces of the longitudinal bars, and are 
secured by drop clutches. (June 3, 1880). 


2263.* Manufacture of Wooden Gutters, 
Troughs, &c.: G. Baumber and 4. Logan, Roch- 
dale. [2d.)—Is for cutting the insides of concave gutters by 
means of saw teeth formed on the end of a rotatingtube, Behind 
the saw teeth cutters are fixed to smooth the work. (June 3, 
1880). 

2264. Weighing, Measuring, Recording, and 
Delivering Quantities of Liquid: M Graham, 
Dunbar. [6d. 8 Figs.}—A rocking box 10 has two compart- 
ments, the liquid enters by a pipe 17 above the middle of the box, 








device is written in guld leaf on skin and laid at the back of a 


into whichever compartment is the higher. When the pre- 
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determined weight of water has flowed into one compartment, the 
box rocks on knife edges 14. As the filled compartment descends 
a valve 19 comes in contact with a fixed —— 21, and is 
thereby opened, the water flowing into a chamber 24, whence it 


passes through a filter grating, and is discharged at outlet 28. 











is delivered into one or the other of the compartments by the 
curved nozzles 18. The position of the division 13 determines into 
which compartment the water flows. A pendulous weight 39 
rocks on centre 38, and a projection 40 passes through a slot in an 
extension 36 of the box. Two set screws adjust the amount of 
movement of the weight. The recording mechanism is contained 
in a cylindrical box 43. (June 3, 1880). 

2265. Increasing the Illuminating Power of Gas 
Flames: M. Williams, Wigan. (64d. 4 /igs.)}—An improved 
method of consuming gas and of increasing its illuminating effect is 





produced by passing a piece of metallic wire through the lower and 
darker part of the flame, and parallel to the flame in such a position 
that the flame is separated into two parts, which curve round the 
wire and unite above it. (June 3, 1880). 


2266. Knifes and Forks: W. E. Darwin, Sheffield. 
(6d. 5 Figs.j}—Relates to knives and forks whose handles are 
made wholly or partially of metal and consists in forming with 
such handles and out of the same pieces of metal, the bolster which 
receives the blade. One longitudinal half of the handle and bolster 
is stamped out of sheet metal and is soldered to another piece of 
metal similarly stamped out, the blade being afterwards inserted 
and secured in an opening in the top of the bolster. (June 3, 1880). 


2268. Manufacture of Figured Woven Goods: 
J. Kippax, Bolton, Lanc. [éd. 1 Fig.) In weaving figured 
goods, such as counterpanes, toilets, &c., with two coloured warps in 
addition to the white warp. the coloured warps in some parts 
occasionally float together over the same spaces, and by mixing 
fail to produce the distinct effect that is desirable. To obviate 
this defect the inventor at intervals puts in picks which tie down 
the warp or warps whicb should not appear. In the diagram the 
solid line @ represents a coloured warp end (say blue), and the 
open lines 6 an end of a different colour (say red). The ordinary 
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ground picks are represented by open circles c, and the tying-down 
picks by cross-hatched circles d. In section 1 to 2 the blue warp 
floats over; all the picks, the red being tied down by the picks 
d, and being practically concealed without having to be passed to 
the other side of the cloth as in the ordinary method. In sections 2 
and 3 the red warp floats overall] the picks. and the blue warp is 
tied down. In sections 3 to 5 the coloured warps appear on the 
other side of the cloth to produce figares there, the figures on both 
sides being clear, so as to form a double-faced cloth. (June 3, 
1880). 


2269. Machinery for Cutting Timber: W. R. 
Lake, London. (2. &. Proctor, Gloucester, Mass., U.S.A.) 
(64. 6 Figs.)}—Comprises a series of cutters arranged and adapted 
to cut through a log lengthwise, each cutter operating on the 
ne ge of a carpenter's plough, and cutting a shaving the eutire 
ength of the log. the series of cutters being arranged in a descend- 
ing scale, so that each cutter enters the log more deeply than the 
cutter preceding it. Fig. 1 is a side elevation, Fig. 2 an end elevation 











of the machine, and Fig. 3 aside view of the cutting plates to an 
enlarged scale. The cutters aaare formed on steel plates 6} provided 
with inclined grooves cc, and on their lower edges with inclined sar- 
faces dd and projections or heels ee, The cutters are narrower than 
the width of the groove, and are so arranged that one side of every 
alternate cutter is flusk with the plate, and the opposite sides of 
the other cutters are flush with the opposite of the plate. The 
plates } } are arranged in two series, as shown in Fig. 1, so as to 
cut both sides of the log which is moved against them with con- 
siderable rapidity. (June 3, 1880). 


2270.* Self-Closing Stoppers or Syphons for 
Bottles containing Aerated Liquids: F. wirth, 
Frankfort. (//. Beins andJ, F. Beins, Groningen, Holland). (2d.j— 
in the neck of the bottle is placed the lower part of a hard rabber 
“ cork” separated from the bottle by an india-rubber ring. Passing 
through this * cork” is a hollow hard rebber rod provided at its 
lower end with an outlet valve, which is normally kept against its 
seat by a spiral spring, but which, on the rod being depressed, opens 
and allows the liquid to flow out. In the “ cork” also isa small valve 
opening inwards, through which carbonic acid may be introduced 
into the bottle. (June 3, 1880). 

2271. Artificial Illumination, &c.: J. J. W. Wat- 
son, st. Marychurch, South Devon. [8/. 17 Figs }— 
The object of the invention is to produce increased iliumination by 

ssing currents of electricity through gas and other flames. The 


three “ fishtail” or “ batswing” burners inclined upwards to pro- 
duce a “ cocked-hat” flame a a, b b, cc, the apex of which meets in 
the centre of the triangle, this form being well adapted for 
use with the electric arc proper, or with an incandescent platinum 
coil. Fig. 2 represents the path of three flames arranged to cut 
each other at a central point, this description being also employed 
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in conjunction with platinum coils. Figs. 3 and 4 exhibit two 
forms of platinum coils, both being wound on a spool of asbestos. 
Figs. 5 and 6 “ illustrate in plan the combined arrang of the 
coils and gas jets, the former being omitted from the drawings.” 
The specification also relates to electric lamps and to the prepara- 
tion of electric coils or “inductoria,” and to insulating the leading 
wires from the electric generators to the lamps in glazed earthen- 
ware pipes. (June 3, 1880). 


2272. Obtaining, Sporensing, and Employing 
Currents of Electricity, &c.: T. Slater, London. 
(6d. 5 Figs.)}—Consists of a dynamo-electric machine with field 
magnets with opposing poles N N, S 8S, as shown, but not differing 











in principle apparently from machines already known. Two sec- 
tions of rotating armature are illustrated also with opposing poles 
and wound like a Gramme ring. A compound armature is also 
described, consisting of “two or more lengths on the same axle.” 
(June 3, 1880). 


2275. Seeuring Stereotype Plates: E. D. Rogers, 
London. [4d. 4 /igs.)—I!s (1) to make stereotype beds and their 
plates in such manner that the plates can be placed and secured 
on the beds without disturbance to adjoining columns. Fig, 1 
shows one form of the invention in which the stereotype plates a 





are placed on to the bed ¢ by a vertical downward movement, and 
are locked by the ordinary column rules. In another form the 
plates and beds are dovetailed together. (2) The plates may also 
be secured entirely by the column rules by having edges which take 
into longitudinal grooves in the side of the rules. (June 4, 1880). 


2276.* Beds for Invalids: J. A. Daniel and R. 
Whiteley, Halifax. ([2¢.)—Kelates to beds so constructed 
as to obviate removal or disturbance of patients for sanitary,pur- 
poses. The bed has in it an aperture, closed by a padded disc 
which is connected with a shaft under the bed. By moving a 
handle on the shaft the disc is lowered and radiates clear of the 
aperture, under which is a vessel. The bed may also have a back 
rest. (June 4, 1880). 


2277. Ring Spinning, Doubling, and Twisting 
Frames: T. Guest and T. Brooks, Manchester. 
(4d. 3 Figs.)—Provices a new method of securing the thread while 
doffing. A washer of leather or other yielding substance is fitted 





in @ groove on a collar fixed on the spindl2 above the tube, being 
formed rather larger in diameter than the inside of the bobbin. 
When the bobbia is taken off the spindle a portion of the yarn is 
allowed to unwind itself and coil round the spindle, and is caught 
between the washer and the empty bobbin which is placed over it. 
The illustration shows a Booth-Sawyer spindle with the elastic 
washer 7. (June 4, 1880), 


2278. Burning or Calcining Lime, &c.: J. W. and 
G. T. Raynes, and P. Evans, Liverpool. [6d. 5 Figs.) 
—tThe illustration shows the arrangement of the improved kiln for 
this purpose. A wall or partition B, having a tapered apex B', 
divides the kiln A. The partition B is carried by an arch ©, and 
divides the central portion of the kiln into two passages A’ AU, 
and diverts the material, that is fed from the top, into two streams, 
The bottom A"! has draw-bars for the discharge of the calcined 
material. Gaseous fuel is admitted through three passages H, 
one in the centre wall or partition B, the other two at the sides, 
The fuel passes through apertures e in jets on each side of the 
divided material passing through the kiln. K is the gas producer, 
consisting of three producing ovens, K, K', K', which are formed of 





ljustrations show seyeral of the modes proposed. Fig, 1 shows 


covered chambers with firebars L, and supply doors N, Air is 








supplied through passages P. On each side are air chambers or 
passages R, R, R, which open into a chamber and supply 
heated air into passages T T', as indicated by arrows. The pas- 
sages T T' lead from producers K to passages H. A series of pipes 











h are led up passages U to the combustion chambers T T', so that 
steam or air passing through the pipes acts as an injector for driving 
the heated air on to the gaseous fuel from the producers. V is the 
boiler for supplying the steam. (June 4, 1880). 


2279. Lamps for Burning Volatile Oils : T. Ken- 
nedy, Birmin (6d. 19 Figs.}—Instead of cementing 
a metal ring to the glass bulb of the lamp and screwing the burner 
to the ring, the inventor forms the neck of the bulb with screw 
threads partly cut away, like the breechpiece of a gun, and he 
forms corresponding threads on the burner so that the twocan be 
readily united. (June 4, 1880). 


2282. Repairing Broken or Cracked Shafts, 
eams, &c.: W. P. Thompson, London. (Chavignot et 
Gérard, Paris.) (6d. 5 Figs.}—Applies specially to shafts and 
poles of vehicles. To the fracture is applied an “ armature of soft 
metal A drawn out and annealed, so that it can follow the modifl- 





cations of form that result from the accident.” This armature is 
secured by bands or clips provided with internal teeth, and with 
tightening screws. (June 5, 1880). 


2283.* Looms, &c.: R. Greenwood and W. H. 
Hayhurst, Blackburn. ([2d.]—Is designed to stop the loom 
when a determined length of cloth has been woven, and consists 
of along screw connected by change gearing to the taking-up 
roller. Upon the screw is a nut which gradually approaches the 
handle of the loom and forces it from its catch at the proper time. 
As the screw rotates it winds up a spring which serves to auto- 
matically return the nut through the required distance after the 
piece has been completed. For reproducing pegged surfaces for 
dobbies, two barrels are arranged in temporary bearings and 
geared together. Upon one barrel is placed a pegged chain of 
lags, and upon the other an unpegged one, and the latter is filled 
up to correspond with the former as the barrels are turned by an 
intermittent step-by-step movement. (June 5, 1880). 


2286. Rotary Engines: H. Thibalt and T. 
Hawkins, New York, U S.A. [6d. 4 Figs.|—The steam enters 
the steam chest B through the feed pipe A and passes into the ports 
F' of the case R, following the direction of the arrows, and goes from 
thence into the steam spaces V, wheretwo sliding pistons M, one 
on each side of the drum L, are held out by their springs ready to 
take steam. The steam, acting on both sides of the central drum, 
relieves the shaft from pressure, and after traversing the whole 
circumference passes out into the exhaust port E. The drum is 











packed edgewise by the inclined faced rings L', and circumfe- 
rentially by the springs and packing pieces CC. If itis required 
to reverse the engine the slide valve is drawn so as to cover the 
other steam port connecting it to the exhaust port E, and connect- 
ing the left-hand port to the steam chest. (June 5, 1880). 


2288. Joint for Water Pipes, &c.: J. Robbins, 
London. [éd. 12 Figs.)—Relates to an improved method of 
making joints between iengths of pipes by forming the spigots 
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with one or more shoulders which are, by preference, bevelled. 
In order to make the joint a band of plastic cement is placed round 
the pipe in advance of the shoulder or shoulders, and the spigot 
is inserted into the socket of the adjoining length, and forced up 
until the spigot abuts against the inner shoulder of the socket, 
thereby compressing the cement and forming a sound joint. The 
drawing illustrates one of severa] methods of carrying out the 
invention. (June 5, 1880). 

2289.* Machinery for Drying and Disintegrat- 


ing Animal and Vegetable Refuse: M. Higgins, 
Bermondsey. ([2¢.]—An iron cylinder is mounted horizontally 
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on supports; through it a shaft passes which revolves, and which 
has on it agitators, each consisting of fans provided with arms 
fitted longitudinally in a frame, and having spaces between them. 
The arms on one side are flat, and on the other have ridges or 
knives. A door is arranged at one end to allow of testing the 
material. Hot air is forced into the cylinder at one end, and escapes 
through an aperture in the top. The material is fed in through 
openings at the top, and falls out at the bottom. (June 5, 1880). 


2304. Gouging Plans, Drawings, &c., by Pho- 
tography: . P. Thompson, London. (4. Joltrain, 
Paris), [4d.]—1t is stated copies of drawings having nearly black 
strokes on a white ground can be made by the following sensi- 
tising mixture: Gum, 25 grammes; chloride of sodium, 3 grammes ; 
perchloride of iron at 45 deg. B., 10 cubic centimetres ; sulphate of 
peroxide of iron, 5 grammes; tartaric acid, 4 grammes; water to 
fill up to 100 cubic centimetres. The developing bath may be a 
solution of ferrocyanide of potassium, red or yellow, acid or alka- 
line. The printing is done in the ordinary way, and the develop- 
ing in a bath of red or yellow prussiate of potash. After 
washing, the proof is put into an acidulated bath, which darkens 
the lines to an indigo tint, and is then again washed and dried 
(June 8, 1880). 


2308. Washing Machines: A. J. Forbes, Ross. 
[6d. 3 Figs.)—Comprises a combination of a tub and revolving 
roller kept in contact with a float in the tub, around which float 
the clothes are wrapped, and being caused to rerolve, are exposed 
to the action of the water, and the compression between the roller 
and float, (June 8, 1830). 

2332. Feeding Horses, &c.: W. Griffiths, Shrews- 
bury. [6¢. 2 Figs.]—Consists of a portable feeding apparatus for 
eattle and other animals containing a central rack or cratch for 
hay, and feeding troughs with vertical screens. The arrangement 
may have a roof or covering and wheels if desired. (June 9, 
1880). 

2376. Springs for Railway Carriages, &c.: J. 
H. Johnson, London. (4. Middleton, Philadelphia), (6d. 
4 Figs.}—Consists of “a spring in which inclined spirals are com- 
bined with and interposed between plates.” The illustration shows 











one arrangement. A is the top plate, B the bottom plate, and 

between the two are spiral springs D D inclined in reverse direc- 

tions. It is stated that by this plan great steadiness in the direction 

of the arrows is assured, and a great increase in the strength of 

1a springs is obtained by placing them at an incline. (June 
° \. 


2385. Reaping and Harvesting Machines: C. D. 
Abel, London. (. Gorel, Paris). ord 6 Figs.) a Mot 
thrashing apparatus with the reaper, so that the two operations 
may be performed at the same time. The beating drum con- 
sists of two discs, carrying beaters 4, which strike off the grain 
from the beads of corn guided towards them by the fingers p. The 
grain thrashed off is transferred by travelling bands q, along the 











inclined bottom of the trough casing H, which is hinged to 
the upper part of framing M, and rests on two crossbars N, th« 
former hinged to the framing, the other terminating in a rolle 
A chain is attached to the end of N, and passes round pulley 
wheels z, so that by means of a handwheel and gearing th« 
casing H can be raised or lowered as required. (June 12, 1880). 


2536. Rack Pulleys for the Cords of Window 
Blinds, &c.: E. and C. Showell and J. Empson, Bir- 
mingham. [6d. 12 Figs.)}—The novelty consists principally in 
the arrangement for disengaging the detent of the tightening pulley 
of aroller blind cord from the detaining rack. The pulley is 
carried on a stud fixed to a plate which carries the detent, and is 
held in contact with the rack by a spring acting against guides 
opposite to the rack. On the front of the pulley is a thumb-piece by 
which the whole arrangement may be drawn away from the rack 
in opposition to the spring. (June 22, 1880). 


2731. Mining Engines: J. Richardson, Lincoln. 
(6d. 7 Figs.) Is an improvement on Specification 4136 of 1873, 
which was partly disclaimed in 1879. The novelty consists in 
making the foundation of this class of engine of wrought-iron 
plates, of such depth and form that they not only serve as a base 
plate for the engine, but also as packing cases for its transport, 
and so that they take the place of the usual heavy masonry and 
other foundations, and render the engine entirely self-contained 
and workable, even when combined with winding gear or driving 
pulleys. (July 3, 1880). 


2807. Recovery of Metallic Substances from 
Furnace Fumes: E. A. Cowper and T. Sopwith, 
London [¢éd. 3 Figs.]— Lead and other metallic suostances 
suspended in the products of combustion from furnaces are 
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usually deposited in long flues, but it has been found that unless 
the velocity of the gases is very small the suspended metal has not 
time to fall through the height of the flue. According to this 
invention, the speed of the current is diminished by increasing its 
cross section, and the distance the particles have to fall is reduced 





by placing inside the flue a number of shelves at small intervals 
above one another, Fig. 1 is a cross section, and Fig. 2 a longi- 
tudinal section of the flue. The current is forced to travel over the 
shelves of corrugated iron by dampers which are so arranged that 
any section of the flue can be isolated for its contents to be 
removed through the manhole above. (June 8, 1880). 


3012. Rolling Mills for Wire: F. C. Glaser, 
Berlin. (W. Boecker, Scalke, Westphalia), [8d. 9 Figs.—The 
peculiarities of the rolls consist (1) in the combination of two com- 
plete trains of rolls, which feed the wire automatically into each 
other, there being several groups of rolls to each set, all of which 
run horizontally. (2) In a peculiar mode of driving both trains of 
rolls by means of one driving shaft lying between them. and by 
means of toothed gearing so proportioned as to impart the neces- 
sary increasing speed to each successive pair of rolls. (3) In the 









































absence of vertical rolls, conical gearing or curved guides, such as 
are at present used in rolling mills with automatic feed. Further- 
more, while the section of the wire is by the pressure of the rolls 
regularly and alternately converted from a rectangular into an 
oval shape, and vice versé, as it passes from one set of rolls to 
another, it is always of rectangular section when passing through 
the guides. The mill shown in the illustration has seven sets of 
rolis, the course of the wire being indicated by the bent line. 
(July 22, 1880). 

3140. Gas Engines: H. H. Lake, London. (Z. 
Breittmayer, Paris.) (6d. 6 Figs.J—Fig. 4 is a section of the 
engine, Fig. 2 represents the interior surface of the supply slide 
valve, Fig. 3 is a horizontal section of the slide valve, and 
Fig. 1 shows the outer surface of the same. The slide valve 
consists of two parts, the slide valve proper @ and the 
sliding plate H. On the interior of the valve is a recess 
k, in which is a grate a for intimately mingling the gas 
and air, so as to render the mixture homogeneous. A trans- 
verse aperture 6 allows the flame of the permanent burner 
(not shown) to communicate with the flame of the intermittent 
burner d, which by the movement of the slide valve effects the 























ignition of the explosive mixture in the cylinder; the top of the 
recess 6 is pierced with fine holes through which the flame cannot 
pass; z isa groove on the slide valve provided for the purpose of 
meeting a similar groove on the counterplate which opens into the 
port for the admission of gas. When the cylinder oscillates a 
stop-cock is opened gradually, so that the proportion of gas 
admitted increases steadily towards the end of the stroke. The 
governor acts upon the gas supply similarly to the governor of a 
steam engine. The exhaust takes place when a port in the 
cylinder side comes opposite an aperture in a face against which it 
works, which occurs about the time when the return stroke of the 
piston has compressed the gases to the atmospheric pressure. 
(July 30, 1880). 


3653. Apparatus for obtaining Infusions from 
Substances: H. A. Bonneville, Paris, (4, Voisin, Paris), 
(2¢d.}—The ordinary perforated diaphragm in the necks of tea- 
pots and coffee-pots is dispensed with. The tea or coffee is placed 
in a receptacle whose sides and bottom are perforated, and which 
may either have a perforated lid, or may have its upper part left 
open, it being closed by the lid of the pot when shut. The 
receptacle is kept in position inside the pot by hooks. (September, 
8, 1880). 


3984. Manufacture of Horseshoe Nails, &c.: 
W.R. Lake, London. (/. M. Laughlin, Boston, U.S.A) [6d. 
17 Figs.}—Relates (1) to the manufacture of nail plates; (2) to the 
hardening of that part from which the nail bead will be struck, by 
passing the cold plate between rolls; (3) to forming depressions in 
the plate, so that the metal condensed in those places forms the 
hardened and bevelled point of the nail; (4) to a graduated process 
of cold rolling to impart a finished surface to the nail plate. The 
specification relates also to machinery for making the nails, and of 
which partialillustrations are given. Fig. 1 shows the hot roll which 
forms the desired “ fin” on the edge of the nail plate, and Fig. 2 
the cold rolls which force the fin back into the plate. The punch 
holder (Figs. 3 and 4) contains the clearing and automatic adjusting 
finger D, which is forced up when the punch is depressed upon the 
plate and the punches CC! are in use. The points ee reach the 
bed die in advance of the finger, and pass one upon each side of 





the strip of metal left by the first punch. When the punch block A 
with the punches is lifted up from the die blocks, the finger D is 
forced out by a spring, so that any waste clinging to punch c will 














be thrown off. In Fig. 5, W represents the bed piece with ears 
M M', the latter are movable without changing the set screws I', 
which hold the dies F laterally. The parts G having the lipsg 
are united by screw bolts T. (October 1, 1880), 


4115. Horseshoes: W. R. Lake, London. ‘/. ¥. 
Navin, Indianapolis, U.S.A.) [4d. 3 Figs.}—The shoe has at one 
of its sides or arms a loose piece sliding sideways in dovetailed 
grooves. In shoeing this piece is first nailed to the horse's 
hoof and the shoe slipped on to it, and then the other side of the 
shoe is nailed to the other side of the hoof, so that when the hoof 
strikes a violent blow as in running over pitched roads, it is free 
to expand naturally. The improved shoe is also applicable to 
diseased hoofs. (October 9, 1880). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the plesent time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36 
Bedford-street, Strand. 








THE MECHANICAL THEORY OF HEAT. 
The Value of the ees the Mechanical Theory of 
eat.* 

By Atrrep R. Wotrr, M.E. 

In presenting a few remarks on the value of the study 
of the mechanical theory of heat, I am imbued with the 
knowledge of two facts: of the importance and value of 
the study on the one hand, and of, in general, a lack 
of proper appreciation among engineers of this point on 
the other. There are, doubtless, few among educated 
engineers who would not admit that the acquisition of any 
form of knowledge is of value, not only as a training of the 
mind but as an addition to our uaderstanding of the laws 
and working of the universe and mankind ; few who would 
deny that the study of literature, of social or politico- 
economic sciences would be of benefit to them, though of 

limited influence in the practice of their profession. 

From personal experience, as well as from the experience 
of others, Iam led to believe that engineers, as a class, 
look upon the knowledge of the mechanical theory of heat 
not much unlike that of the department of belles lettres, 
as possibly adding to refinement, to a broader view of 
things in general, to a fair drilling of the mind, but of no 
practical or only slight practical value in the ordinary, 
or even extraordinary, exercise of their profession. I am 
not prepared to say that were the unds above enume- 
rated the only ones upon which the study could be urged, 
that a strong argument in favour of its more general intro- 
duction could not justly be maintained ; but this question 
does not arise, since the more general introduction of the 
science can be presented to the engineer on the ground of 
direct, practical utility, for the purposes of correctly appre- 
ciating and increasing the efficiency of a large department 
of his profession, that department which treats of the 
transformation of the latent or active forces or powers of 
nature in a form suitable for application as motive power 
for utilisation in machinery designed to do the desired 
special work, or, in other words, to that department which 
relates to the generation of the working fluid or motive 
power, and the work performed by the medium of such 
fluids in prime movers. It is on this ground thatI would 
urge the more general acquisition of the science of thermo- 
dynamics, and to insure conciseness as well asa ready 
conception of my views, I will only briefly outline the 
thoughts, giving as it were their direction, and leave it to 
you to give them force, that is, to develop them more fully 
as your own understanding and experience will best suggest. 

Frcrmodynemies or the mechanical theory of heat is, 
as the name implies, the science of the laws of heat 
considered as a form of energy. It is upon two 
great general laws, the one that al] forms of energy are 
mutually convertible in certain exact, invariable equiva- 
lents, the other that the quantity of energy in a homoge- 
neous substance is equal to thesum of the energy of its 
component parts, and that equal parts of a homogeneous 
substance when undergoing a change of, or exerting, 
energy undergo like changes, and exert like effects. 
The application of these two fundamental laws of ener- 
getics to heat constitute the determination of the two 
general laws of thermodynamics, which are the basis of 
the whole science, and of which the science is in fact but 
an extension and application to forms of heat energy, 
latent or active, met with in nature and valuable in prac- 
tice. For after all what is theory but practice reduced to 
a connected system of laws or principles. Without facts, 
without phenumena, in short, without practice as a foun- 
dation, how could theory ever be conceived or established ? 
In ordinary discussion but little attention is paid to the 
distinction between theory and hypothesis, and nothing has 
proved more disastrous to a general appreciation of theory 


* A paper read before the American Society of Mechanical 
Engineers, November 5, 1880, 
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than the repeated misuse of the term. ‘Theory is based on 
facts, hypothesis on speculation; hypothesis changes to 
theory when speculation changes to facts. The two special 
laws of thermodynamics, upon which the whole science is 
elaborated, to which we refer are: that heat is convertible 
to other forms of energy in the relation of what is known 
as Joule’s equivalent, that is, that one thermal unit (the 
quantity of heat required to raise one pound of water at 
39.4 deg. Fahr., one degree in temperature) is equal to the 
energy required to raise 772 lb. 1ft., or that 772 lb. falling 
1 ft. will develop sufficient heat to raise 1 1b. of water at 
its greatest density 1 deg. The second is that if the total 
actual heat of a homogeneous and uniformly hot body 
undergo a change or exert energy, equal parts of the body 
will undergo equal changes and exert like effects, the sum 
of the effects of the component parts being equal to the 
total effect. This law is more popularly identified in the 
form of Carnot’s theorem, a special application to heat 
engines, that g—q, or on is the limit of efficiency of 
such engines, and that the test of a perfect engine is its 
reversibility : q and T represent respectively the quantity 
of heat and absolute temperature of the (any) fluid when 
leaving the generator, and q, and T), respectively, the 
quantity of heat and absolute temperature of the fluid when 
given off to the refrigerator; q — q, when entirely con- 
verted into useful work, causing the engine to become theo- 
retically perfect. 

The above outlines the foundation and framework of a 
great science. It is strong and simple, and in its strength 
and simplicity beautiful. The structure and superstructure 
are equally strong, equally beautiful, but not, however, 
equally simple. If this were the case there would be little 
need of the presentation of papers of this kind, for the 
a value of the science would be universally acknow- 
edged. It is a common experience that the mass of man- 
kind primarily pronounce that which is difficult to attain 
as not worthy of attainment, primarily too often look upon 
those who have mastered the difficult with scornful or 
doubting eye, until the achievement of the difficulty by the 
few has brought forward such valuable results, such 
striking truths, so influences the ordinary experiences and 
our conception of facts in nature or in our professions, 


gas can be ascertained directly by experiment, not so the 
specific heat at constant volume. Regnault has made accu- 
rate determinations of the specific om of such gases at 
constant pressure, and discovered certain laws relative to the 
same, that the specific heat of such a gas is independent of 
its temperature and density, and the product of the density 
and the specific heat is the same constant for all permanent 
gases. From the velocity of sound, independent of the 
principles of thermodynamics, the specific heat at constant 
volume for a permanent gas can be determined, and these 
two quantities when substituted in an equation of the theo- 
retical value of the mechanical equivalent of heat, expressed 
as a function of the pressure, volume, dilatability, and the 
two specific heats of a permanent gas give for this equiva- 
lent a theoretical value which agrees with that practically 
determined by Joule, and recently verified by Professor 
Rowland. I need not dwell upon the mathematical expo- 
sition of this, but reference to Stewart (‘‘ Elementary Trea- 
tise on Heat,’’ pages 330 and 412) Maxwell (‘‘ Theory of 
Heat,”’ pages 169, 228,.and 310) Cotterill (‘The Steam 
Engine Considered as a Heat Machine,’’ page 82) McCulloch 
(‘Mechanical Theory of Heat,’ page 92) and Rankine 
(** Steam Engine,”’ page 321) will serve as a verification of 
the above summation. Permit me to call your attention to 
this remarkable agreement between theory and practice. The 
specific heat at constant volume is not directly determin- 
able from experiment, so it is developed from the velocity 
of sound, and substituting these two independent expe- 
rimental data (the two specific heats) in a theoretical 
equation not involving a previous determination of the 
mechanical equivalent of heat, we ascertain such equivalent 
from correct theoretical considerations, and it accords with 
the experimental determination. What a beautiful demon- 
stration of the correlation of the different laws and facts 
of nature do we here perceive exemplified. 

But this will appear rather as an illustration of the 
beauty and symmetry of the science than as a presentation 
of a fact of direct utility to the engineer in the practice of 
his profession, and since it is my special object to call 
attention to a few of the latter class of facts, I will have to 
omit the mention of the interesting relations between the 
physical properties of bodies, such as between the two 
elasticities and the two specific heats, gaseous viscosity and 
the molecular theory of the constitution of bodies, all of 





that the worthiness and value of the attainment can no 
longer be denied and must be definitely accepted. That | 
point has now undeniably been reached in thermodynamics, 

and the sooner we concede it the better. ‘The sooner we admit 

that we must study and explore the science of heat energy in 

its higher form, the sooner will we advance in our profession 

and contribute to its progress. It will be myaim to recall a 

few of the practical applications in engineering of the princi- 

ciples which thermodynamics has established, and thus to | 
give an illustration or rather indication of its value. But | 
before doing so, to be strictly conscientious, I must refer to 
the difficulties to be met with in the study in its higher 
form. Professor McCulloch says: ‘‘ Any one acquainted | 
with only the elements of analytical geometry, and of the | 
fluxional calculus, should find no difficulty in understanding | 
all it contains. In this country, however, scientific educa- | 
tion, as well as classical, has unfortunately retrograded ; | 
and superficiality is the fashion of the day. Hence, some | 
anxious for scientific knowledge with the least labour and 

in the shortest time, imagine it might be well in scientific | 
literature to dispense with the calculus. To them no| 
better advice can be given than to begin by studying it | 
thoroughly, if they would reasonably hope ever to compre- | 
hend much which would otherwise be unintelligible.”’ | 

These elements, however, must be firmly fixed in the | 
mind, and thermodynamics may justly be considered a | 
thorough test of such a knowledge. When beginning the | 
study of the subject, I thought I had fairly mastered | 
calculus, while engaged in its acquisition I found I | 
was a mere novice, and such, too, has been the experience | 
of afew of my friends who have already progressed and 
done good work in the science. But let us not be deterred 
from the acquisition of a valuable subject because of its 
difficulty. ‘This really incites a person to a hard effort, and 
the gratification which the mastering of an important 
point gives, forms an incentive to further advance which 
acts more potently than the repulsive part of the difficulty. | 
Let us not accept the valuable principles reached without 
making at least an honest effort to follow the masters who 
have discovered them, and thus make the principles in 
reality ourown. But if our comprebension and efforts will | 
not permit us todo this, let us not cry down the methods | 
by which they were attained, and let us study the principles | 
themselves thoroughly. 

There is a wonderful harmony in nature—withont it all 
scientific research would be of no avail. There are certain | 
great invariable laws, some determined and many more not 
yet conceived, but in our faith in and knowledge of the relia- 
bility of those laws exists the only safeguard of advance. | 
This opens up that large realm of reasoning known as “‘ by 
analogy,’’ and enables us to determine thus, and by analysis, 
laws which are not directly determinable from our practical 
experiences or observed phenomena. Heat, the observed 
and usually acknowledged primary physical source of all 
energy (though gravitation might on some good grounds be 
selected as our present ultimatum) beautifully illustrates 
this harmony when considered as energy, and thus pre- 
scribes laws which are afterwards varified in practice, and 
to which practice conforms and becomes the embodiment of. 
This is the strongest plea which it seems to me can be urged 
for the careful study of the mechanical theory of heat, and 
we will attempt to point out some of the work which has 
been done in this respect, and leave it to your judgment to 
decide whether a science which has already accomplished 
so much is not capable, when many able minds are devoted 
to its study, of an application and extension which is and 
will be of incomprehensible value in the ordinary practice of 
the engineer, and which will greatly contribute to the 
advance of mechanical engineering. 

The specific heat at constant pressure of any permanent 








which the science teaches, and will at once refer to its main 
application for our own purposes, the work of fluids in 
engines. It is in this department of our profession that 
thermodynamics has made the deepest impression in practice, 
and is destined to continue it toa far greater extent. It 
has taught us the different laws of expansion and work of 
fluids, and has supplied us with the proper test of the 
, the limit 





efficiency of different forms of engines. 
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| of efficiency has enabled us to correctly appreciate the 
| progress made, and to definitely point ont the direction in 


which the advance in efficiency and pert2etion of heat 
engines lies. To increase the thooretical efliciency, T, the 
temperature of the fluid at its entrance to the cylinder 
should be raised, and T, the temperature at exhaust lowered 
as much as possible. 

The application of this principle to steam engines implies 
high eteam pressures and great expansion. This was tried 
within certain limits, and the beneficial results looked for 
were not realised to the extent expeeted. The theory was 
still recognised as true by those who grasped it, but the 
practical results had not conformed to their expectations. 
The nature, laws, and action of steam were thoroughly 
investigated, and it became apparent that condensation 
ensued, owing to heat consumed for internal work during 
expansion and to the detrimental action of the metal of the 
cylinder. When the steam enters the cylinder (of a lower 
temperature than the steam at its initial pressure) it gives 
out heat tothe metal of the cylinder, and to do this sets 
free latent heat, causing water of condensation to be 
formed. When the steam in the cylinder expands it per- 
forms internal as well as external work, and becomes pare 
tially liquefied ; as the steam leaves the cylinder, rushing 
into the condenser, the water mixed with the steam 
evaporates, abstracting additional heat from the metal of 
thecylinder. When a fresh volume of steam of initial 
pressure now enters the cylinder, it comes in contact with 
the metal of lower temperature, water of condensation is 
formed, and the action continues as indicated above. 

Several methods of decreasing this loss presented them- 
selves : 

1. The introduction of the compound engine which, 
dividing up the range of temperature between admission 
and final exhaust, in two or more stages, causes less 
difference in each cylinder, and therefore decreases the loss 
by condensation, while again the heatabstracted from the 
first cylinder at exhaust becomes available in the second 
eylinder. 

2. The use of the steam jacket, which tends to keep the 
metal of the cylinder at uniform temperature and thus 
prevent the initial condensation of steam, and to supply 
heat to the steam in the cylinder to prevent condensation 
during expansion. 

3. The introduction of a great number of strokes per 
minute so that less time will be accorded to the steam to 
impart heat to the metal of the cylinder and to abstract 
heat during exhaust. 

4. The use of superheated steam, since it can emit heat 
when being admitted to a cylinder of lower temperature 
without causing water of condensation to form at entrance 
or during expansion. 

Neither of the first three remedies proves entirely effica- 
cious in practice, while all have greatly reduced the loss 
from condensation. An intelligent study of the theory of 
heat will show, however, that tlie latter is the only one 
which offers the possibility of entirely preventing conden- 
cation. Perbaps it will need some explanation why the 
steam jacket can never entirely prevent this loss. It is 





owing to the fact that the transfer of heat from the steam 
in the jacket is not as rapid as the transfer of the heat from 
the internal sides of the cylinder to the steam in cylinder, 
that the steam on entering the cylinder heats up but a 
small thickness of metal to its own temperature, owing to 
the comparatively poor power of conduction of iron. And 
the steam in the jacket, similarly, heats up to its own tem- 
perature but a small thickness of the metal of the cylinder 
immediately in contact with it; in brief, the poor heat- 
conducting power of iron does not allow the transfer of 
heat from the steam in jacket to the steam in cylinder to be 
practically instantaneous. 

There may be some who are opposed to the introduction 
of the high speed (as they are popularly termed) or rather 
“high revolution” engines. But whatever be their prac- 
tical defects —and they possess some mechanical advantages 
that we are inclined to think more than counterbalance 
those defects—the principle is in the right direction, and 
already splendid workmanship and refinement of mechanism 
and machinery tend to co the value theory accords 
the system. 

We will now briefly refer to the use of air. Thermo- 
dynamics demonstrates its superiority to steam. Its per- 
manently gaseous nature enables it to expand without 
doing internal work, and its temperature can be raised to 
a@ high degree without the objection of a high pressure 
difficult to control. But practically the few air engines 
built have as yet not proved a decided success, owing to 
the difficulty of obtaining a rapid convexion of heat 
to and from the air employed, and the necessity of a 
larger cylinder than is needed for a steam engine of the 
same power. Again, very high temperatures of the air 
cauze no inconsiderable strains due to irregular expansion 
of the metal and a slow oxidation of the metal as well. 
And so with other forms of fluid engines. Practical dif- 
ficulties and obstacles have not always permitted the rigid 
teachings of thermodynamics to be precisely realised, 
though they have in most cases served as an exemplifica- 
tion of its truth. Butas long as we have the laws of the 
mechanical theory of heat to teach us where the possibility 
of or road to progress lies, better steam and better air and 
better gas and better fluid engines will in time be built. 
Even with the fluids and materials at present known, the 
performance of engines is capable of, being doubled, a 
result by no means too trivial to make an honest effort to 
master the principles which will aid us in securing this end. 
But who would dare to say in an age when Professor 
Crookes’ fourth state of matter opens up realms of inves- 
tigation undreamt of, and when Professor Bell’s discovery 
of sound-transmitting rays of light potently reminds us 
that we are but at the threshold of our understanding of 
the laws of the universe, who would dare to say that new 
fluids, materials, and conditions will not be discovered that 
will enable us to extend the limits of temperature between 
which the fluid can expand in a cylinder, and thus utilise 
by far the greater portion of the latent power which nature 
has presented to us in her stores of fuel ! 

But it may be said: The advances, pointed out above, in 
the efficiency of engines have not in all cases been insti- 
tuted by those who have mastered the mechanical theory 
of heat, and the advances, therefore, are not in all cases 
the result of the study of the subject. This is partially 
true, that is while, as far as I can learn, no advances have 
been secured in the efficiency of heat engines (not includ- 
ing, of course, reduction of friction and better mechanism 
for transforming the rectilinear motion of po per = by 
men who have not been intimately acquainted with, at 
least, the fundamental principles of heat energy they have 
not in all cases mastered the whole subject in its highest 
mathematical form. But to correctly appreciate and 
define the advance, the theory of heat energy has always 
been called into play, and if our progress in the efficiency 
of heat engines has not been as rapid as we might have 
desired, and is not as rapid at the present time as desirable, 
it is owing to a lack of knowledge and understanding 
of the subject under discussion by some of our more bril- 
liant and experienced minds. There are two methods of 
gaining knowledge. One by acquiring the laws and results 
of the experience of others, the other by acquiring the laws 
by our own experience. Both constitute the acquisition of 
principles or theory. Both have their uses. But it is a 
loss of time and it is at the expense of many failures and 
disappointments which do not contribute to real advance, 
if we arrive at the same principles by such failures that 
others have reached before us by whose experience we might 
have profited. When we have acquired the knowledge of 
the work that others have done, we are prepared to make 
further progress, and if the difficulties and obstacles 
multiply we will be fairly equipped and fully encouraged to 
meet them. If we then experience failures, they will con- 
tribute to real advance instead of demonstrating a fact or 
law which had already been acknowledged, and which it 
was within our power and province to know. Thus too 
will indorsement of, and investment of capital in, prime 
movers, advertised as realising fabulous power be avoided, 
since our knowledge of the laws of thermodynamics will 
have acquainted us with the principles of the conservation 
of energy, the impussibility of transgressing certain limits, 
and will, therefore, indicate or demonstrate the fallacies of 
the projected scheme. 

In conclusion, I must say that I am aware that full 
justice has not been done to the theme under discussion, 
nor can, in my opinion, full justice be done to so grand a 
theme within the limits of a paper of this kind. A com- 
plete treatise would have to be written to demonstrate its 
true importance, and some work like that of Rankine is 
the best verification of the actual value of the science, 
and in its study does this value become most potently 
apparent. ’ 

But if I have been able to convince, say, one of you, 
heretofore uninterested, of the vitality of the study, I will 
feel amply compensated, and will offer no apology for my 
enthusiasm in the cause. 
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Torprrepo Boats.—Two torpedo boats of the Batoum 
type, built for the Argentine Government by Messrs. 
Yarrow and Co., have just been tested at the measured 
mile on the Thames, when their respective speeds in 
fighting trim were found to be 19.9 and 19.8 knots. These 
boats are of special design, and have been constructed 
under the superintendence of Captain Hunter Davidson. 
They are 100 ft. in length, and will shortly start across the 
Atlantic for South America. 
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Lonpon ASSOCIATION OF FOREMEN ENGINEERS AND 
DRAUGHTSMEN.—On Saturday. the Ist inst., the twenty- 
eighth annual meeting of this Institution was held at the 
Cannon-street Hotel, Mr. Joseph Newton, C.E., presiding. 
The attendance of members was unusually numerous, and, 
as usual, after the reception of the minutes of the preceding 
monthly sitting, the election of new members took place. 
The result was that Messrs. Bernard, Beard, and Joseph 
Alexander (of Messrs. Appleby Brothers), and Mr. Walter 
Heath (of Messrs. Hall, Beddall, and Co.), were unani- 
mously voted in as ordinary members. Mr. John Batey 
(of Mr. Esgon’s engineering works) was also nominated for 
election in February. The auditors—Messrs. Ives and 
Rea—next produced the balance-sheet for the past half- 
year, teoutiee with their report thereupon. With the 
slight exception that some members appeared to be in 
arrears with their annual subscriptions, both statements 
were deemed highly satisfactory, and were accepted with- 
out discussion, and with gratifying compliment to the 
secretary (Mr. W. H. Aubrey.) From the balance- 
sheet we extract the following figures in respect of the 
various funds of the Institution, namely, the ordinary, 
superannuation, and widow and orphan funds. These stood 
respectively at 4601. 19s. 4d., 2149/. 183. 5d., and 
931. 14s. 2d., and give as a grand total 2704/. 11s. 11d., 
invested for purposes. The aggregate number of 
members of the Association was stated te be 364. After 
the financial work was accomplished on Saturday, Mr. 
Newton proceeded to deliver an annual address, and in con- 
formity with practice the opening theme bore reference to 
members who had died during the past year. These con- 
sisted of two of the honorary and two of the ordinary class, 
namely, Messrs. Alexander Macgillivray and James 
Robertson in the first, and Messrs. John Briggs and 
Leonard Carden in the second. Passing from this melan- 
choly subject, the speaker reviewed at length the history of 
the Society, noted its steady advancement in a numerical, 
social, and financial sense, and predicted for it a yet higher 
stage of development and useinlness. The scientific dis- 
coveries and mechanical improvements of 1880 — and 
especially of those in which electricity played part—were 
glanced at, whilst colliery accidents and their preyention, 





gas purification, and other points of interest, obtained 
attention. Finally Mr. Newton announced that as 
he had now completed twenty-two years of service as 
President, and been, therefore, twenty-one times re- 
elected, he should not again offer himself for the post. 
After expressing his gratitude to all for many acts 
of kindness throughout his career, he then vacated the 
chair and left the meeting. Subsequently Mr. Robert B. 
Vinicombe was elected as President for the year 1881, and 
Mr. W. Vertue as vice-president. 





A CANADIAN Rartway Survey.—Mr. McLennan, who 
recently returned from a surveying trip over the route of 
the Souris and Rocky Mountain Railway, will leave shortly 
for a surveying trip along the Winnipeg and Hudson Bay 
Railway. As the country to be traversed is densely wooded 
with spruce and poplar, and covered with thick under- 
growth, it can be more easily traversed in winter. Itis 
not known at present whether the company will be placed 
on the same basis as other companies respecting a landed 
bonus ; but if so, the land bonus must be in other portions 
of the territory, as that along the projected line is com- 
paratively worthless for agricultural purposes. The utility 
of this line is its shortening the journey to Earope. 





THE INTERNATIONAL WOOLLEN EXHIBITION.—This 
exhibition, which is to be held at the Crystal Palace this 
year, promises to be very successful. There will be a 
large number of home and foreign exhibitors. The United 
States propose sending a large collection in charge of an 
attaché of the British Consulate, Philadelphia, that city 
being the chief centre of the American woollen trade. The 
Government of New Zealand has applied officially for 1500 
square feet of space, and some of the exhibits at the New 
South Wales and Victoria International Exhibitions are to 
be sent over. The machinery court will be well filled with 
wool-scouring and drying machines, including some by 
Messrs. John and W. McNaught, of Rochdale. Messrs. J. 
Sykes and Suns, of Huddersfield, will exhibit various 
machines for cleaning wool, and doubling, winding, 
and twisting yarns. Platt Brothers and Co., Limited, 
of Oldham, will show a complete set of worsted 
machinery, from the carding engine to the self- 
acting mule, with the intermediate combing, preparing, 
and drawing machines; Asa Lees and Co., Limited, 
Oldham, a woollen mule of 200 spindles ; Edmund Leach 
and Sons, Rochdale, a new patent power loom ; Houghton 
Knowles and Co., Gomersal, near Leeds, wool preparing, 
and combing machines ; Hutchinson, Hollingsworth, and 
Co., Limited, Dobcross, near Manchester, looms for weav- 
ing; L. P. Hemmar, Aix-la-Chapelle, fulling and washing 








machines; John Tatham, Rochdale, various machinery ; 
Waters and Smith, Batley, a rag machine; Korting 
Brothers, Manchester, steam jet apparatus and patent 
heating apparatus, &c., besides various other small exhi- 
bitors. The United States also intend to show woollen 
machinery. The directors, at the request of some of the 
representatives of the Australian colonies and distant 
foreign states, have, we understand, extended the time for 
applications from intending exhibitors to the Ist of April. 





Sir WILLIAM THOoMsON’s HARMONIC ANALYSER.—In 
the account of this apparatus which we published on page 
561 of our namber of the 17th ult., the address of the 
maker, Mr. R. W. Munro, was given as ‘‘ Gray’s Inn-road.”’ 
This was an error, Mr. Munro's address being ‘‘ Granville 
Works, Granville-place, King’s Cross-road.”’ 


Erratum: Tue Revustne VALve GEAR.—In the title 
of our illustrations of this gear on pages 622 and 623 of our 
last number, and also in the description on page 624, the 
name of the inventor was by a typographical error given as 
** Rensing”’ instead of ‘‘ Reusing.”’ 








THE INSTITUTION oF CIvIL ENGINEERS.—We have 
received a list revised to the 2nd inst. of the persons com- 
posing this association. From it we learn that there are 
now 18 honorary members, 1231 members, 1335 associate 
members, 569 associates, and 686 students, in all 3839. 
The student class was only organised in 1867, when the 
society consisted of 18 honary members, 589 members, and 
826 associates, together 1433, so that the increase has been 
remarkable within a comparatively brief period. At the 
first meeting of the newly elected council Mr. Hugh 
Lindsay Antrobus was reappointed treasurer, Mr. Charles 
Manby, F.R.S., honorary secretary, and Mr. James 
Forrest, the secretary. 





THe STRENGTH of MaTERIALS.—We notice that on 
Tuesday evening next Professor Alexander B. W. Kennedy 
will commence at University College, Gower-street, a 
course of ten lectures on “‘ The Strength of Materials and 
Testing Appliances.’’ The lectures will be illustrated by 
demonstrations on the testing machine in the Engineering 
Laboratory of the College, and promise to be of a thoroughly 
practicalcharacter. In order to enable them to be attended 
by those who are engaged during the day, the lectures 
will be given at 6 p.m., and we believe that they will prove 
of much service to those who have not had the opportunity of 
making themselves practically acquainted with the manner 
in which the testing of materials should be performed, 
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ON THE CONJUGATE POWER CURVES 
OF STEAM VESSELS. 
By Ropert MANSEL. 

On page 453 of Encineerinc, November 18, 1880, | 
when writing on the aberrations from the power | 
normal at low speeds, it is remarked that these are 
often the result of unbalanced tidal and wind drift ; 
‘‘or it may be the beginning of a change in the cir- 
cumstances of the vessel’s flotation and mode of 
displacing the water, in virtue of which the coefli- 
cients of the power curves pass into very different 
yet definite values.” This being the origin of far 
more serious aberrations than the first, requires 
a fuller examination, although it is not by any 
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means a new subject. Nearly forty-five years ago, 
in his experiments upon swift canal boats, Mr. Scott 
Russell seems to have narrowly observed and noted 
much of its phenomena; and in the chapter ‘‘ Des 
Resistance” of the ‘‘ Mecanique Industrielle” of Pon- 
celet these will be found described and discussed 
with the ability and wise simplicity which distin- 
guished the eminent author, who follows with the 
essay ‘‘ principally founded on the consideration of 
living force” in which is laid the foundations of all 
subsequent investigations of any scientific value. 

Poncelet has given the following figure* in illus- 
tration of Mr. Scott Russell’s experiments on the 
tractional resistance of canal boats. Instead of 
following a parabolic curve of the usual assumed 
law, these followed a quicker rising curve A B, up 
to acertain point, where it suddenly descends, say, 
to a point like C,, and then goes on increasing, like 
to the curve C, D,, obviously with the ordinates in 
this part considerably less in value than if the curve 
followed had been A BC. 





Again, this resistance curve would be converted 
into a power curve by multiplying each ordinate by 
its corresponding abscissa, or distance from the 
origin; and it is obvious the new curve, though in 
a less marked degree, would present the geniculated 
or kneed form of the part B, C,; which, curiously 
enough, in this form, or with the knee in the oppo- 
site direction, will be found present in the power 
curves of most steam vessels, and where it is not 
apparent its absence seems to be explained by a suffi 
cient number of cbservations not having been made 
near the particular speeds where these changes 
occur. : 

Writing upon steam vessels, and, as a mechani- 
cian, asserting the truth of Smeaton’s declaration 
that mechanical phenomena “ cannot be so easily, 
distinctly and fundamentally compared, as by having 
recourse to the common measure, viz, mechanic 


* Fig. No. 59, Relgian Edition, ‘‘ Bruges, 1844,” 
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power” I put to one side consideration of resistance 
as being a mathematical abstraction which cannot 
be practically verified ; and, hence, in any case, the 


| statement of its amount involves hypotheses which | 


may or may not be correct. We can, however, very 
approximately determine the power which is being 
expended at different velocities, and that which 
occurs seems to be as follows: beginning from the 


| origin, with successive increasing speeds the expen- 


diture of power follows a definite law expressible 
by a curve line having definite constant coefficients 


present a geniculation of the same kind as shown in 
Scott Russell’s figure. 

On the graphical system, a very fair curve might 
be drawn through (2), (3), and (5), but would not 
| reconcile with (4), which, very likely, would be 
| unjustly stigmatised for desertion, convicted by 
court martial of the offence and expelled the service. 

Similarly, the fair curve through (10), (11), ard 
(13) would either leave (12) out in the cold, which 
would be unfair, or take it in, and we should have a 
graphically unfair curve, presenting precisely the 





for each dimension and form of vessel and propeller; 
but, at particular speeds, determined by the same 
elements, there is a comparatively sudden change 
into another curve of the same nature with other 
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values of its constant coefficients, and this chadge 
may take place more than once, but from the condi- 
tions not being known, apparently ina very irregular 
and arbitrary manner. 

This is clearly shown by an analysis of the 
Admiralty trials on the composite single screw 
vessel Carysfort, when her feathering propeller 
blades had been altered to different pitches, the 
draught, trim, and other circumstances being under- 
stood to be practically alike in all. On Fig. 1 are 
drawn the power curves for three different angles 
of the propeller blades, four different speeds being 
tried for each ; also, one three trial set on the sister 
vessel the Comus under nearly similar conditions to 
the mean one of the former set. It will be seen, 
between the powers 2550 and 550, the Carysfort 
trials (6) to (8) and Comus (2) to (5) fall, almost, 
with perfect regularity upon the centre curve; the 
screws are nearly the same in diameter and pitch, 
but the last vessel has 70 tons more displacement. 

Next, the blades being set to 22.5 ft. pitch, the 
Carysfort trial spots (2) and (3) now fall upon a 
curve outside of the one in the last by a small 
amount, with, obviously, a better result in regard 
to power expended in this part of the range of the 
curve. The next two spots of this set (4) and (5) 





| instead of being found upon this curve are situated 
| upon another considerably lower ; and on compar- 
ing, say (4) and (8), we see about 8 knots speed, 
450 horse with the 22.5 ft. pitch is as effective as 
550 horse with the 15.25 ft. pitch. 

Again, the pitch being altered to 30 ft., a marked 
deterioration is at once apparent; the spot (10) is 
on a curve 350 horse worse than it would have been 
with the 22.5 ft. pitch ; and (11), on the same curve, 
200 horse worse than the corresponding value on 
the 22.5 ft. pitch curve of (2) and (3). Again, (12) 
and (13), the remaining spots of this set, have gone 





further astray, and are upon a curve which, as com- 

ared with the curve upon which (4) and (5) are 
Tocated, gives extraordinary results; (12) is 200 
horse worse on a total of 550; and (13), 100 horse 
worse on a total of 230 horse. Now, it will easily 
be seen, that a fair curve drawn through (2) and 
(3) and through (4) and (5), in the part between 
(3) and (4), must present a geniculation, but in the 
opposite direction to one derived from a curve such 





(11), and (12), (13) in the interval (11), (12) must 


as Scott Russel’s; while the fair curves through (10), | P 


| peculiarity noted on trial (4) of the Iris, (2) of the 
| Jumna, and (9) of the Carysfort. And this example 
| will be found in trial (3) of the Invincible, being all 
| examples of trial spots belonging to the lower con- 
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jugate curve improperly adjudged to the upper 
conjugate curve, 

It will be noticeable that trial (9) of the Carys- 
fort does not fall on the curve with the other trials 
of its set and those of the Comus, but inside the 
curve through (4) (5), where we would place a 
lower conjugate curve having a similar relation to 
the curve upon which the number of trial spots are 
found, as that which exists between the lower con- 
jugate curve through (4) (5), and the upper curve 
through (2) (3). 

This curious matter is far more easily and 
obviously investigated by the normal analysis 
system, as drawn outin Fig. 2. In this, having 
noted the various trial speeds along the axis, the 
corresponding differences of the logarithms of E 
and N, diminished by those of V, are drawn as 
ordinates. Straight lines, where practicable, drawn 
through the upper ends, present results as follows : 


Revolution Normals. 

Carysfort (6) to (9), a straight line. 

Comus (2) to (4), a straight line, but from dif- 
ference of screw revolution ratio a little under the 
former. 

Carysfort (2) and (3), a straight line, considerably 
lowered. 

Carysfort (4) and (5), a straight line, still lower, 
revolution ratio being diminished, although no 
change has been made on the screw between (2) 
and (5). : : ; 

Carysfort (10) and (11), a straight line again 
lowered. 

Carysfort (12) and (13), presents an unusual 
appearance, one or other being seemingly caught in 
transition, but revolution ratio is evidently increas- 
ing in (12) and (13) instead of diminishing as in 
(10) and (11), although no alteration bas been made 
on the blades, 

Power Normals. 

Comus (2) and (4), and Carysfort (6) to (8) fall 
on one line, Comus (3) falls a little short, probably 
an error of observation. 

Carysfort (2) and (3), little lower and nearly 
parallel to former. : : 

Carysfort (10) and (11), considerably higher and 
parallel to former. 

Carysfort (4) and (5), much lower and changed 
in inclination. e 

Carysfort (12) and (13), much higher and parallel 
to preceding. ‘ 

Carysfort (9) falls much under the line (6) to (8) 
carried out. ‘The normal at low speeds probably 
asses through this point parallel to the lines (4) 


(5), and (12) (13), 
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These changes are definitely represented by the 
variation of the quantity and intensity coefficients 
of their respective equations, tabulated as follows : 

Values of b. Values of a. 


Carysfort (4) (5) 7.36 1076 
” (2) (3) 11.50 .0925 

» _ (6), (7), (8) 12.58 0910 
Comus (2), (3), (4) 12.23 .0920 
Carysfort (19) (11) 13.55 .0935 
(12) (13) 12.43 .1093 


The trial data of Messrs. Yarrow and Co.'s 
torpedo boat, discussed in ENGINEERING of October 
17, 1879, and drawn in full in Fig. 3, is very instruc- 
tive. It will be seen by the power curves and 
normals, corroborated by the revolution data, that 
four consecutive trials fall on one curve, and the 
four succeeding upon another. The highest speed 
power falls short of the curve, but it has been 
shown this, most probably, is due to an imperfection 
of the indicator; the lowest one also falls consider- 
ably under its curve, but it is almost certain that 
this is due to another similar change to another 
curve which takes place about this speed, which a 
trial or two at lower speeds would have enabled us 
to give definitely. It will be evident a line through 
these intervals would present the characteristic 
geniculation or knee in respect to the curves joined 
precisely like those presented between trials (3) and 
(4) of the Carysfort, and in the opposite direction 
to the one between (11) and (12) of the same vessel. 
Again, in regard to the peculiar shaped steam vessel 
lately built on the Clyde, intended as a steam yacht 
for his Imperial Majesty the Czar, it may be noticed 
that trial data have been published by Sir E. J. 
Reed, M.P., which, though incomplete, are interest- 
ing and pertinent to our subject and may therefore 
be referred to. 

The powers for the speeds 1], 13, 15, and 15.86 
of the Livadia seem to show at the two lower of the 
these speeds the law of the power is nearly the same 
as for Messrs. Yarrow’s very long fine-shaped torpedo 
boat, the quantity coffiecient, however being much 
higher relatively, and curiously enough, at the two 
higher speeds has been further increased by about 30 
per cent. Each pair lie on a markedly distinct curve, 
and it would have been most interesting to have 
had the power for 14 knots, the speed for which 
the vessel was designed. For it is evident if the 
law of the low speeds had been carried out this 
would have been 6000 horse power, but if the law 
of the higher curve then 8000 horse power would have 
been necessary, a rather serious difference. Note 
also the decided step formed between the power 
normals, and we may form some notion how very 
important in the Livadia and other vessels would 
be a knowledge of the conditions by which they 
could be kept on the lower conjugate power curve 
instead of ranging off into upper ones. Lastly, on 
the question of relative efficiency of steam vessels 
there are many points for consideration ; the most 
salient, in the first instance, are those of displace- 
ment, speed, and power to be expended in attaining 
this speed. Obviously if we have two vessels of 
the same displacement and speed, a fair measure of 
their comparative efficiency, restricted to these 
elements, is the power respectively expended by 
each. 

It has been shown that with the best type of a 
fast merchant single screw steamer such as the 
Charles Quint, 2478 tons of displacement can be 
propelled at 15 knots by the expenditure of 2006 
indicated horse power. Now if the lineal dimensions 
of this vessel be multiplied by 1.213, the displace- 
ment would be raised to 4420 tons and be propelled 
at the same speed of 15 knots by the expenditure 
of 2812 indicated horse power. 

On the authority of Sir E. J. Reed, M.P., the 
Livadia, when displacing 4420 tons at 15 knots, was 
expending 10,037 indicated horse power ; whence it 
follows the efficiency of this latter vessel as tried, 
is only 28 per cent. of our assumed best merchant 
type. This is rather a serious leeway, and it is quite 
a fair question to discuss, whether any supposed 
advantages of structural arrangement and compara- 
tive immunity from rolling are worth the cost at 
which they have been attained, 
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Rankine Memorial Volume. With Biographical Sketch 
by Proressor P. G. Tarr. Editor, W. J. Minuar, C.E. 
London: C. Griffin and Co. 

THE volume containing selections from the writings 

of the late Professor Rankine now before the public 

was originally proposed not long after the death of 








the lamented author of the papers, but from various 
causes was delayed. We are glad, however, to con- 
gratulate the publishers on the appearance of the 
volume, more especially at a time when the higher 
and more exact education in scientific principles is 
being recognised as the foundation of all true know- 
ledge of our physical surroundings. 

The loss to scientific and engineering culture 
through the death of Professor Rankine can only be 
fully appreciated by those who are most intimately 
acquainted with him, and who had the privilege of 
hearing his lectures or were associated with him in 
his various pursuits as an engineer and a man of 
science. Some of these characteristics the editor 
and biographer have given us in the introduc- 
tion to the volume, and not the least notable of 
these was the extreme clearness and precision with 
which Professor Rankine stated his opinions and the 
breadth of view which he adopted. 

Professor Rankine’s Manuals have now been 
published for a number of years, and have gone 
through many editions, and are recognised as most 
valuable compendiums of engineering science quite 
unique of their kind. They are confessedly hard 
reading for a great number, especially to those who 
have not had the privilege of hearing the master 
himself expound in the lecture-room, and were pos- 
sibly to some extent before their time, as the exact 
habits of thought required to follow with advantage 
the teaching of these books could hardly be looked 
for amongst those actively employed in the every- 
day routine of the engineering profession. ‘The 
development of chairs of engineering in our univer- 
sities, and of classes for the study of mechanics and 
engineering subjects in our various institutions 
during the period since Professor Rankine himself 
began to lecture has, however, caused an increased 
demand for books of a higher class, whilst the 
growing influential status of the engineer in all 
the branches of the profession, combined with the 
various movements at present on foot for the proper 
organisation of technical instruction in the arts, 
point conclusively forward to the demand for high- 
class works treating of the principles upon which 
all such practice must depend. 

The present memorial volume contains selections 
from the various papers which the late professor so 
profusely supplied to our various scientific and 
engineering societies, and to journals, and these 
papers have been selected, as stated by the editor in 
his preface, as being ‘* most characteristic of their 
authorin his capacity of a scientific and mathematical 
inquirer.” 

The papers range over a period of fully twenty 
years, and are eminently noticeable for their high 
scientific value, both as regards the matter treated 
of and the admirable method of the treatment. The 
papers number 37 in all, and have been grouped 
into three great divisions with the object of classify- 
ing kindred subjects. 

Professor Rankine appears early to have turned 
his attention to molecular physics, as we find at the 
opening of the first paper that he had incidentally 
obtained an equation for the maximum elasticity of 
vapour, whilst engaged in an investigation respect- 
ing the molecular constitution of matter apparently 
begun about 1842. Here we touch at once the line 
of thought running through many of the subse- 
quent papers, which in the form of a hypothesis of 
molecular vortices is defined to be ‘*that which 
assumes that each atom of matter consists of a 
nucleus or central point enveloped by an elastic 
atmosphere which is retained in its position by 
attractive forces, and that the elasticity due to heat 
arises from the centrifugal force of these atmo- 
spheres revolving or oscillating about their nuclei 
or central points.” And a further supposition is 
made, viz., ‘* that the vibration which, according to 
the undulatory hypothesis, constitutes radiant light 
and heat, is a motion of the atomic nuclei or centres, 
and is propagated by means of their mutual attrac- 
tions and repulsions.” In the former of these 
suppositions Professcr Rankine adopts views pre- 
viously held by different philosophers, amongst 
others by Sir Humphry Davy. The latter supposi- 
tion is one, as he says himself, peculiar to his own 
researches, and in which we have the characteristics 
of the supposed dual atom extended, so that the 
action of the nuclei or central physical points of the 
atoms on each other constitute the medium of 
the transmission of radiant heat and light. 

Introductory to the essays relating to the thermo- 
dynamical question, there are several interesting 


clearly placed before the reader. In Paper XIII. he 
gives his reason for adopting the phrase ‘‘ potential 
energy,” and first proposed by himself in a paper 
read before the Philosophical Society of Glasgow, 
in 1853. The word ‘ energy” was originally sub- 
stituted by Dr. Thomas Young for vis viva to denote 
the capacity for performing work due to velocity, 
Sir William Thomson extended its application to 
capacity of any sort for performing work, and Pro- 
fessor Rankiue with that happy facility which he 
possessed of suggesting new suitable phrases, pro- 
posed for the sake of clearness in the ful meaning 
of the term that the words “actual” and “ poten- 
tial” should be used as adjectives to qualify the 
noun ‘“‘ energy.” In all this he sees the difficulty 
of establishing satisfactory definitions, so much 
depending upon the manner in which they are 
expressed. 

The papers on the mechanical action of heat were 
originally laid before the Royal Society of Edin- 
burgh as early as 1850, and extended over several 
years. Here the experiments on the mechanical 
equivalent of heat are considered, and by means of 
the hypothesis of molecular vortices, he deduces 
a value approximately in accordance with that 
determined by Dr. Joule from experiment. ‘The 
action of steam in the steam engine is considered 
and carried on in subsequent essays. 

In Paper XXLY. illustrations are given of the 
first and second laws of thermodynamics, and the dis- 
tinction between the scope of these laws are defined. 
It is demonstrated that the first law shows that when 
mechanical work is done heat disappears in the pro- 
portion of 1 deg. Fahr. in a pound of water—or one 
British unit of heat—for every 722 foot-pounds of 
mechanical work done, and it is pointed out that this 
work is sensibly external. The second law, however, 
deals with questions in which the work done is both 
external and internal, and one method of expression 
of this law is given as the law of the efficiency of a 
perfect heat engine, or in other words the ratio which 
the difference of the temperature of the working 
substance bears to the higher of them, the tempera- 
ture being reckoned from absolute zero, 

An example of this is given for a steam engine 
where the initial temperature of the steam is taken 
at 248 deg. Fahr. and the final temperature at 
248 — 104 
248 +461.2 
=.203, the addition of 461.2 deg. being required 
to bring the temperature to the required absolute 
measurement, 

In Paper XX., the geometrical representation 
of the expansive action of heat is exhaustively 
treated and illustrated with diagrams. After 
referring to the early use of diagrams of energy, 
Professor Rankine points out the advantage of the 
use of such diagrams ‘as the principles of the 
expansive action of heat are capable of being pre- 
sented to the mind more clearly by the aid of dia- 
grams of energy than by means of words and 
algebraical symbols alone.” The investigations 
entered into in this paper will be familiar to readers 
of the ‘* Manual of the Steam Engine,” where the 
use of such diagrams is largely employed. 

A diagrammatic investigation of the workin of 
steam in compound engines shows clearly the 
principles of action of such engines and the methods 
for determining their dimensions. Associated as Pro- 
fessor Rankine was with the late Mr. John Elder, 
whose firm of Randolph, Elder, and Co. success- 
fully introduced the compound engine into marine 
practice, he had ample facilities for the study 
and investigation of a system, which through its 
economical results in fuel completely revolutionised 
the marine engineering practice, and enabled ocean- 
going steamers to perform voyages which before were 
commercially impossible. Approximate rules are 
given and illustrated by diagrams for proportioning 
the cylinders both with and without reservoirs, the 
work done in the two cylinders being assumed to be 
the same. In the first case the ratio in which the 
low-pressure cylinder is to be made larger than the 
high-pressure cylinder is equal to the square of the 
cube root of the total rate of expansion, and in the 
second case the rate of expansion in the low-pressure 
cylinder is to be made equal to the square root of 
the total rate of expansion. 

The paper on “The Theory of Explosive Gas 
Engines” is of considerable value at the present 
time when the gas engine has obtained a recognised 
footing as a prime mover in our workshops, and 
the general principles enunciated concerning 
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the way for a further extension of the explosive 
principle in the prime movers of the future. 

The subject of wave forms occupied a good deal 
of Professor Rankine’s attention. In the paper on 
‘The Exact Form of Waves near the Surface of 
Deep Water,” a theory of rolling waves is given, 
which it appears was arrived at independently by 
the late Dr. Froude. This theory is stated to be 
deduced from the position assumed by the surface of 
amass of water revolving in a vertical plane about 
a horizontal axis, and the positions of such a surface 
are very simply and elegantly shown graphically and 
by formule in the ‘ Manual of Applied Mechanics,” 
for the water in the bucket of an overshot water- 
wheel. 

The consideration of the forms of least resistance 
for the figures of ships’ water lines and the action 
of propellers, also engaged much of Professor Ran- 
kine’s attention, and he bas stated his views very 
clearly in various papers, some of which appear in 
the present volume. In these papers he shows that 
the water lines of a ship should be some form of 
stream line, the term stream line having been intro- 
duced by himself to denote a ‘line whether straight 
or curved that is traced by a particle in a current of 
fluid.” Certain forms of these, called neoids, are 
investigated in the paper on ‘“ Plane Water Lines,” 
and the form designated, odgenous neoids, or oval- 
formed water lines, are specially pointed out as the 
forms which have succeeded best in practice ; one of 
these, the ‘‘ Lissoneoid,” is somewhat similar in 
figure to the trochoid curve. 

The relations between science and practice are 
very well set forth in the paper on “ Plane Water 
Lines,” where it is stated that ‘‘ owing principally to 
the great antiquity of the art of shipbuilding and 
the immense number of practical experiments of 
which it has been the subject, that part of it which 
relates to the forms of water lines has in many cases 
attained a high degree of excellence through purely 
empirical means, Excellence attained in that man- 
ner is of an uncertain and unstable kind; for as it 
does not spring from a knowledge of general prin- 
ciples it can be perpetuated by mere imitation 
only,.”’ 

In speaking on fluid resistance the late Dr. Froude 
says: ‘* This subject is a branch of the general 
question of the forces which act on a body moving 
through a fluid, and has within a comparatively 
recent period been placed in an entirely new light 
by what is commonly called the theory of stream 
lines. This theory as a whole involves mathematics 
of the highest order.” After referring to other 
workers in this field, such as Sir William Thomson 
and Professor Stokes, Dr. Froude remarks, in refer- 
ence to the form of least resistance : ‘‘ For the pre- 
sent we can but feel our way cautiously towards it 
by careful trials, using only the improved ideas 
which the stream line theory supplies as safeguards 
against attributing this or that result to irrelevant, 
or, rather, non-existing causes.” Coming from one 
so competent to appreciate such matters we must 
consider this a most valuable testimony to the 
utility of this subject so ably investigated by Pro- 
fessor Rankine, a subject which in these days of 
increased sizes and peculiar forms of vessels, offers 
a wide field of research to the naval architect, 
both theoretically and empirically. 

The subject of efficiency of propellers is an 
important one in connexion with marine practice, 
as however efficient the prime mover may be, we 
are yet dependent upon the efliciency of the pro- 
peller for the ultimate useful work of the whole 
machinery of propulsion. ‘The want of further investi- 
gation in this direction has been prominently brought 
forward through the results obtained by different 
forms of propellers, even with only different forms 
of one class of propeller, such as the screw. 

The paper dealing with this subject is a valuable 
one as applied to the special case of propulsion under 
consideration, but it, along with other papers in the 
volume, shows the great value of generalised methods 
of physical investigation, whereby we are led to the 
limits of the subject, and are taught to confine our 
attention upon what is theoretically actually possible 
of attainment, and not waste time in vague specula- 
tions or random empirical inquiry. 

‘« The theoretical limit towards which the efficiency 
of propellers may be made to approximate by mecha- 
nical improvements,” is stated as 
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where » is the velocity of the water relatively to the 








vessel, and s is the true slip or additional velocity 
impressed on the water by the propeller. 

‘The nearest approach to this limit is shown to be 
in the case of the oar, as it is capable of being used 
so as to commence its action with the velocity of 
feed or v, and gradually rising to the velocity of 
discharge or v+s. 

In other forms of propeller which instead of this 
accelerating action commence and end with the same 
velocity the efficiency attainable is 

™” v 
ute 

The principle upon which all propulsion by pro- 
pellers depends, viz., the reaction obtained from the 
mass of water set in motion, together with the con- 
sequent loss of energy due to the movement of the 
water are considered, and the limit of efficiency as 
stated above defined. 

The paper on “ The Design and Construction of 
Masonry Dams” originally appeared as a report to 
the executive of the Bombay Municipality, the 
subject being the design of a suitable form of 
masonry wall for one of the reservoirs for that city. 
After pointing out authorities (principally French) 
on the design of large masonry dams, Professor 
Rankine goes on to consider the essential points in a 
suitable design, showing that the lines of resistance 
should lie within the middle third of the thickness, 
but that this does not necessarily prescribe the 
form. In choosing an economical form of section 
to fulfil those conditions, it is pointed out that 
logarithmic curves are most suitable for both the 
outer and the inner face. 

It is noticeable in this paper that Professor 
Rankine prefers simple calculations to a more com- 
plex kind, where their merits otherwise are equal, 
and that, as in one of his songs, quoted by Professor 
Tait in his Biographical Sketch, he ‘ does not plague 
the workman on any vain pretence.” 

A very important matter is considered in this 
paper, viz., that of horizontal curvature of the wall, 
and which is seldom, if ever, referred to by writers 
when treating of the stability of structures ; here, 
however, it is proposed to give the wall a convexity 
towards the water, to prevent the wall assuming, 
(as may often be seen in retaining walls) through 
the pressure exerted, a form concave to the water. 

It is very properly pointed out that any additional 
strength through a wall built in this form acting as 
an arch must not be depended on. 

In looking at the bulky volume now issued, and 
which, after all, contains only a selection from the 
various contributions of Professor Rankine, we are 
forcibly impressed with the mental power, energy, 
and perseverance required in the author during his 
term of arduous pursuit of knowledge for the work- 
ing out of results so profound in their speculations, 
and so varied in their character, and as we see his 
features depicted before us in the engraving which 
so suitably prefaces the subject matter we long ‘for 
the touch of the vanished hand and the sound of 
the voice that is still.” 

To his old students, and to scientific men every- 
where, we need not commend the volume now pub- 
lished, as we are sure they will readily appreciate the 
memorial now offered to one so well known in the 
scientific world. We think, however, that the pub- 
lication of such collections of papers has even a 
higher value, as, in after years, those who are still 
working in the same fields have in such volume a 
record of the steps trod by their predecessors, 
serving at once as an incentive to further investiga- 
tion and pointing out what has already been accom- 
plished. In the present volume we have also an 
excellent biographical sketch written by Professor 
Tait, which, with the editor’s preface, containing a 
carefully prepared abstract of the paper, forms a 
fitting introduction to this highly important addi- 
tion to our scientific literature. 
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DEATH OF AN AMERICAN INVENTOR.—Mr. T. G. Hall, 
inventor of Hall’s electric danger signal, now in use on 
several lines, has recently died at his home at Meriden, 
Connecticut. He had been a sufferer for some time from 
paralysis. 








MINERAL FUEL IN THE UNITED 
STATES.—No. XI. 
THE ANTHRACITE FIELDS OF PENNSYLVANIA. 

Despite the irregularity in direction, and ine- 
quality in thickness, the distortions and the flexures 
which characterise the anthracite coal seams, it ia 
clearly demonstrated that the formation has been a 
uniform one, not only in Pennsylvania but in the 
neighbouring states, where the coal is bituminous. 
It appears evident that in a long succession of ages, 
seam after seam was deposited and covered over by 
its roof of sandstone or shale to make the fioor for 
another carboniferous deposit, until the whole series 
was complete and the work of distortion and dislo- 
cation was effected. This work, combined with the 
surface erosion and disintegration which followed, 
rendered for many years the work of tracing out 
and identifying the confused beds, a difficult one. 
There are in all fourteen seams which differ in 
thickness from 4 ft. to 75 ft., the depth of each seam 
varying between very wide limits. The series is 
most perfectly represented in the southern field, 
where all the fourteen seams are met with; in the 
other fields they are not so distinctly marked, and 
in many cases the upper deposits are almost if not 
entirely wanting. Daddow and Bannan give the 
following list of the number and the thickness of 
the seams and intervening rocks. 


























| 
Thickness of | Thickness of 
Seam. Rocks. 
Name of Seam. | 

Max Min Max | Min. 

feet. feet. | feet. | feet. 

A. Alpha... ove 4 1 | 50 10 
B. Buck Mountain . 30 6 | 75 35 
C. Gamma os 8 2 | 150 40 
D. Skidmore... 12 4 | 150 40 
E. Mammoth.. eee 75 12 100 22 
F. Holmes ... ite 6 3 300 41 
G. Primrose ... ve 16 6 150 th 
H. Orchard ... “a 8 4 150 92 
I. Little Orchard ... 4 5 100 21 
J. Diamond ... mae 10 2 300 35 
K. Tracy ose 12 6 | 250 150 
L. Little Tracy... 4 2 | 100 50 
M. Gate te Pie 16 6 | 200 150 
N. Sand Rock ae 4 2 | 150 100 
Totals... ../ 209 | 61 2225 | 830 


We cannot better explain the nature of the coal 
formation than by giving a few sections which will 
serve to illustrate the characteristics of the strata. 
Fig. 12 (see next page), taken from ‘“ Macfarlane’s 
Coalfields of America,” is a section across the Nesque- 
honing coalfields near Mauch Chunk in the southern 
field. The two mountain boundaries ] and 2 are 
respectively Locust and Sharp Mountains, and the 
section illustrates the internal folds with the three 
anticlinal axes. Of the underlying formation, a is the 
red shale of the Devonian—the Ponent series of 
Rogers—d sandstone, the Vespertine of Rogers, and 
belonging to the lower subcarboniferous ; c is the red 
shale, Rogers’s Umbral of the carboniferous series ; 
d is conglomerate, and e are strata of slate and 
sandstone between the coal seams, which latter are 
lettered and referred to in the list beneath the 
diagram. Fig. 13 isa section taken across a ravine 
in Locust Mountain, called Rhume Run, and 
forming part of the Nesquehoning mines. This sec- 
tion illustrates the direction of the strata, and the 
result of denudation. Fig.14is a section of the 
formation at Mine Hill, and shows clearly the curious 
variation in the angles of the seams, the dip of 
which and the thicknesses are given. Fig. li isa 
section of the coal measures at Bare Ridge, also in 
the southern field. This section indicates clearly 
the effect of an anticlinal flexure, and it will be 
noticed that the upper, or 5 ft. seam, is almost 
crushed out of existence by the pressure from below. 
A tunnel was run through these seams many years 
ago, but was abandoned because it was found that 
the coal was quite unfit for use. 

In the Dauphin division of the same field the 
direction of the seams is quite different. Fig. 16 
is a section at Black Spring Gap, from which it will 
be seen that on the south side the veins are very 
nearly vertical, and on the north are very steep, the 
mean dip being 70 deg., while Fig. 17, which is a 
section at Rausch Gap, five miles distant, shows a very 
similar formation. Five miles beyond, the forma- 
tion is quite changed, and ata height of nearly 1000 ft. 
above the Pennsylvania Canal, the section is that 
shown in Fig.18. In Fig. 19 is given a section of the 
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measures through several collieries belonging to the 
Philadelphia and Reading Coal and Iron Company, 
and situated near Rausch Creek in Schuylkill 
County. 

This is a very characteristic section, and illus- 
trates besides the steep pitch of the slope of the 
enclosing anticlinals, an example of the moderate 
fold near the Lower Rausch Creek Colliery. There 
are thirteen workable veins identified here by a some- 
what different nomenclature than that given above 
and taken from Daddow and Bannan. ‘The follow- 
ing is a list of their names and thicknesses : 


ft. 

Tracy vein ove oe one wen : 6 
Diamond vein oui we ine 6 
Orchard vein : ose ws ‘ ma & 
Primrose vein “a ~~ ws 22 
Holmes vein ale a «C6 
Upper member of ‘Mammoth vein... ox - 
Lower member of Mammoth vein... on : 
Skidmore vein ae - oe — © 
Buck Mountain vein... nd eee i 10 
Fennel vein ose is was “mm 
Upper Lyken Valley vein ' ace nn Be 
Lower Lyken Valley vein ose sles a 
Coal vein ... eco on , 5 
Total one eco ee 93 


The small basins of Broad Mountain have some 
special features. Rogers describes the formation as 
a series of parallel anticlinal flexures, most of them 
of rather gentle curvature, which divide the district 
into elevated belts of seral conglomerate with 
several coal troughs or basins intervening. Two of 
the important deposits are those of Mill Creek and 
West Branch. ‘These are represented by the sec- 
tions Figs. 20 and 21. The former of these is a 
section taken about the middle of the Mill Creek 
trough, which has a length of three miles, and a 
maximum width of only 606 ft. between the enclos- 
ing slopes of the conglomerate. ‘There are several 
coal seams in this little deposit, but the whole 
series is not represented. Fig. 21 is a section 
through the West Branch basin, in which the 
bounding slopes are more gentle, and the depth of 
the basin considerably less than that of Mill Creek. 
Finally, as regards this first coalfield we may 
give Fig. 22, a section through the Locust Gap and 
Locust Mine Collieries, situated near the northern 
boundary of the field. There are twelve seams of 
the whole series present in this part of the forma- 
tion, and these are identified here by another 
nomenclature. The following Table gives some 
particulars about them : 







Thickness of Coal in Refuse in 
Vein. Vein. Vein. 








ft. ft. ft. 
No. 1 ‘a 2 2 0 
Lyken Valley dia 9 7 2 
No. ¢ os 2 2 0 
Black Mountain 15 11 4 
No. 5 we 6 5 1 
Mammoth . eee 23 16 7 
No.7 5 3.4 1.6 
No.8 7 5.0 20 
No. 9 > 41.6 0.4 
No. 10 3 2.6 0.4 
No. 1l ° 5 4.6 0.4 
No. 12 li 8.0 3.0 


It will be seen that the highest working, that of 
Locust Gap Colliery, is 1174 ft. above tide water, 
and that the pitch of all the veins is such as to 
render the use of slopes preferable to that of 
shafts. In the second or middle coalfield the for- 
mation presents the same veins with a similar forma. 
tion. Fig. 23 is a section through the Mahanoy and 
Shamokin basins in Northumberland County. The 
thickness of the veins is as under in these basins. 


Mahanoy Basin. 
Thickness of 


Lower Lykens Valley vein ... ws 2 0 
Lykens Valley vein ... a a 9 0 


Buek Mountain vein sel oo 15 0 
Skidmore vein ... oe ose aes 6 0 
Mammoth vein... _ ‘inl iii 23 0 
Seven Foot vein 5 0 
Holmes vein ? 6 


Primrose vein 


* - 
Orchard vein 
Diamond ve'n ... 






Total thickness asi iss "98 0 


SECTIONS OF ANTHRACITE COAL FORMATIONS. 


= Small veins of coal. 
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loguinny Galbasm sarMind Geek Renghome. 
1. Locust Mountain. 4. Anticlinal ax’s No. 3 (R. P. 7. Synclinal axis C (R. P. Roth- 10, Panther Creek. 
Rothwell). well). 
5. Anticlinal axis No. 4. (R. P. 8. Syneiinal axis D (R. P. Roth- 11. Summit Hill. 
Rothwell), well). 


3, Anticlinal axis No. 2 (R. P. 6. Synclinal axis B (R. P.Roth- 9, Synclinal axis E (R. P. Roth- 12, Old Quarry (Coal). 


well). well), 
1 to2. Panther Creek Valiey. 
a. Ked shale (ix.), Fonent (Rogers) Catskill period of Devonian 


age 
Coat VErNs. 6. Sandstone (x.), Vespertine (Rogers) Lower Subcarboniferous 
E. (Rogers) Mammoth vein, 35 ft of Carboniferous age, 
F, (Rogers) Red Ash or Pencil vein, ¢. Red shale (xi.), — (Rogers) Upper Subcarboniferous of 
1S ft. Carboniferous ag 
G. (Rothwell) Brown vein, 5 ft. d. Conglomerate (xii ‘ ‘Se nal (Rogers) Millstone Grit epoch of 
H. Small Upper Red Ash veins, Carboniferous age. 


e. Strata of Slate and Sandstone between Coal-beds, Coal 
Measures of Carboniferous age. 


The section mapeenante 4 . teas of 2000 ft. It shows two of the Grand Folds of the Appalachian Period (1, 2), and three interme- 
diate smaller ones (3, 4, 


VerticaL Section across Nesquenoninc Coan Basin, neaR Mavca Cuvnk. 
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Section at Mine Hitt. 
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SECTIONS OF ANTHRACITE COAL FORMATIONS, PENNSYLVANIA. 
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Fic. 19, Secrion turovcu tne Eckert, East FRANKiIN, AND Lower Rauscu 
Creek Couiieries. 
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Fic. 23. Secrion torovcn tne Mananoy axp Suamoxin Basins. 
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Fic. 24. Secrion ruroven tue Suenanpoan, ELLancoway, AND Mananoy Basins. 





Secrion at Saamoxin Gar; Coan Measures or tue Suamoxin Movntary. 





Secrion near Scranron; Roarinc Brook Basty. 


Fug. 27. 








Vy if, M&A . 
Section OF ANIICLINAL FLEXURE NEAR WILKESBARRE. 





Section at West Brancu. 


Shamokin Basin. 
Thickness of Veins. 
ft. j 





t. in. 

Lower Lykens Valley vein ... ose 2 0 
Lykens Valley vein... Pom ae 9 0 
2 it tice, a a, 
Buck Mountain vein ... ae «a we 
- 99 a a Rat 3.0 
Skidmore vein ... aoe oe neo 9 0 
Mammoth vein... Ron ae “~ m2 ® 
Seven Foot vein ae ene Ke 6 4 
Holmes vein... ia tea 6 0 
Primrose vein ... ia sel as 5 0 
Total thickness a we we 


Fig. 24 is a section through the Shenandoah, 


| El'augowan, and Mahanoy basins in Schuylkill 


County, and it presents, as will be noticed, some 
special characteristics, In the Mahanoy basin the 
dip is steep and symmetrical on both sides, the 
basin being narrow and the upper vein compressed 
to a sharp angle at the base; there is also a total 
absence of curvature or flexure. The Mammoth 
vein is split into three members, having a total 


| thickness of 37 ft. The section shows the position 








of the St. Nicholas collieries worked by slopes on 
the Upper and Lower Mammoth veins, and a tunnel 
cutting horizontally through the whole thickness of 
the measure. The following list gives particulars 
of the seam. 

Thickness of Veins. 


ft. in. 
Little Tracy vein 4 5 
Tracy vein iia ese = 7 2 
Diamond vein ... sil eco 1l 6 
Orchard vein ... int ies 8 10 
Primrose vein ... i “ 13 9 
Upper member Mammcth ven . 140 
Middle pe i on 7 5 
Lower om PA -~ Bs 
Four Foot vein... eae in ose 3.0 
Skidmore ,, ... ooo 9 5 


Seven foot vein es 
Black Mountain vein ... 


: 
: 
—_ 
ct 
~~ 


Total thickness one os S05 2 


The Ellangowan basin occupies the ceutre of the 
section, and here a striking want of uuifoimity 
presents itself, contrasting with the Mahanoy basin, 
On the south side the lower veins outcrop with a 
sharp curve, while the outcrop of the Primrose vein 
is preceded by a wide deviation from the parallelism 
vf the seam. The south dip of the three upper 
veins is very similar to that of the Mabanoy basin, 
but on the north side the whole series sweep 
upwards to the surface, where it once formed a cun- 
tinuation of the Shamokin basin. As shown, the 
Ellangowan Mine is worked by a shaft and hori- 
zontal tunnel, The number aud the thi kness of 
the seams in the basin are given beluw. 


Thickness of Veins 


Skidmore vein ... eee 
Seven Foot vein | _ oil 
Buck Mountain vein ... tiie on we 


ft. in. 
Little Tracy vein ose ove 4 0 
Tracy vein me ws oS 6-6 
Diamond vein ... sins os wo —s 
Orchard vein ... aie ies ose 8 0 
Primrose vein ... aa ase wo BS 
Upper member Mammoth vein 12 0 
Middle Pm 99 7 6 
Lower $9 9 1t 0 
4 
7 


Total thickness ake wo 98 0 
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Between this basin and the adjacent one of 
Shenandoah the continuity of the measures has been 
destroyed by erosion; indeed six only of the 
seams are represented, and these are characteristics 
of a remarkable flexure on the south of the basin. 
The Primrose vein is the highest one here, and the 
Mammoth, which in the others as we have seen was 
split up into three members, i3 undivided and 
has a thickness of 44 ft. 5in. Subjoined are the 
thicknesses of the various seams : 

Thickness of Veins. 


ft. in. 

Primrose vein ... eee 9 0 
Mammoth vein eee 44 5 
Four foot vein ... a ame 3 0 
Skidmore vein ... “a wes eee 9 0 
Seven foot vein... 9 0 
Buck Mountain vein 12 0 
Total thickness eco 86 5 


Another section of the formation in this region is 
shown by Fig. 25, of the coal measures of 
the Shamokin Mountain, taken at Shamokin Gap, 
where erosion has exposed the stratification. ‘This 
includes nine seams, but none of any very great thick- 
ness, except No. 8, whichis 13 ft. It will be noticed 
that the coal outcrops over the face of the mountain, 
aud that on the west side is the only commence- 
ment of flexure. 


The third coalfield, including the Wyoming 
and Lackawanna basins presents characteristics 
differing from those of the first and second. 


Professor Rogers describes the Wyoming basin as a 
wide shallow trough deepest in the middle, but 
having very gently sloping sides. The width of 
the valley is four or five miles, and its depth varies 
from 1200 ft. to 1800 ft. The valley is filled with 
the sinclinal and anticlinal waves, but they are little 
marked by abruptness, ani are remarkable for 
parallelism throughout their extent. The succes- 
sive undulations, moreover, decline in volume in 
passing from the south-west to the north-east, and 
the angles of the slopes also become rhe 
principal districts in the field are—lst, the Carbon- 
dale; 2nd, the Scranton; 5rd, Pittston; 4th, the 
Nanticoke, Wilkesbarre, and Schickahinny; and, 
5th, the Wyoming, Kington, and Piymouth 
Fig. 26 shows a section of the ,Griflin Ravine, 
near Scranton, and close to the Roaring Brook 
basin. It will be observed that the measures here 
are so flat as to be almost horizontal. At Port 
Griffiths, in the Pittston district, the formation is 
more characteristic, but there are fewer seams, and 
these are {separated by wider stratitication, At 
Wilkesbarre is a curious example of an anticlinal 
flexure, Fig. 27. 


less. 


CLYDE SHIPBUILDING IN 1880. 

RareEty has it fallen to our lot to refer with more 
satisfaction to a year’s work done on the Clyde than we 
now experience in proceeding to mention some details 
connected with the position which “the year that’s 
awa” will henceforth hold in the history of the great 
shipbuilding industry of that river which well merits the 
title of “the cradle of steam navigation.” Of course, 
when speaking of the Clyde as the head-quarters of the 
shipbuilding industry, we include its two tributaries, 
the Leven and the Cart, both of which hold a prominent 
place in the total returns of the work done during the 
past year. Those returns will be seen, as we refer to 
them more in detail, to be indicative of a very healthy 
condition of trade, such as has not been known for 
several years. Wecannot state that the total amount 
of shipping launched on the Clyde during the past year 
was equal to what was turned out either in 1873 or 1874; 
but those were two remarkable years, as it was during 
their currency that there were built many large vesse's 
which were ordered while the last general flow of good 
trade was in progress. 

In the year just closed no fewer than 241 vessels of 
all kinds were launched, of a total of fully 239,000 tons, 
a larger aggregate than was launched in any one of the 
four years immediately preceding 1850; indeed, it is 
upwards of 71,000 tons in excess of the amount of ship- 
ping built and launched in 1879. Such a total as 
239,000 tons of shipping launched in one year is some- 
what extraordinary, and is indicative of a vast amount 
of commercial enterprise and manufacturing skill and 
energy; while as to its marketable value it may be said 
to represent an outlay of well-nigh 6,000,000/ sterling. 

What may be called Government work did not balk 
very largely amongst the vessels launched on the Clyde 
in 1880, if we except the yacht Livadia, built by Messrs. 
Elier and Co. for the Emperor of Russia. But she was 
certainly a prominent item in the year’s work, alike as 
to her size and her tonnage capacity, and the novel type 
of her design. It may be remembered that she is a 
screw steamer of about 11,800 tons, and fitted with 
engines of upwards of 12,000 indicated horse power. For 











our own Government there were built four steamers 
ranging from 400 tons to 774 tons, one of them being a 
paddle despatch boat, one a screw store vessel, and the 
others being gunboats. Three of these vessels were 
built and engined by Messrs. John Elder and Co., and 
the other by Messrs. Robert Napier and Sons. The first- 
named firm also built a large swift torpedo steamer, the 
Maipu (paddle), 1060 tons, having engines of 1700 indi- 
cated horse power. This vessel was constructed to the 
order of the Argentine Republic. 

Passing on next to refer to the paddle-wheel steam 
vessels built on the Clyde last year for commercial 
service we find that they were exceedingly few, number- 
ing only sixteen, and of an aggregate of 7368 tons. This 
total shows a great falling off in paddle steamers, espe- 
cially when we compare it with the total for the same 
class of vessels built in 1873, the difference being about 
11,000 tons. Three of the finest and largest of the 
paddle-wheel steamers were built for the continental 
service—including the Prinz Hendrik, 1592 tons, built 
by Messrs. John Elder and Co. for the Flushing and 
Queenborough trade; the Duchess of Edinburgh, 812 
tons, built by Messrs. James and George Thomson for 
the swift passenger service of the South-Eastern Railway 
Company between Folkestone and Boulogne; and the 
Princess Beatrice, 200 tons, built by Messrs. Barclay, 
Curle, and Co., to the order of the Southampton and Isle 
of Wight Mail Company. No fewer than six such vessels 
were built during the year for coasting and river passenger 
traffic in Brazil and the Argentine Republic; and three 
very fine saloon paddle steamers were built for passenger 
service on the Clyde. Two of the paddle-wheel steamers 
were tugs of small size, which were constructed by the 
Abercorn Shipbuilding Company, Paisley, and shipped 
abroad. These were the only tug steamers launched 
during the year on the Clyde. 

The past year’s work was exceedingly large in the 
department of screw steamers, the number of such 
vessels built for commercial purposes being 159, of an 
aggregate of 195,575 tons, being about thirteen times as 
large as the tonnage of sailing vessels launched in the 
same period, whereas so recently as the year 1869 the 
sailing tonnage equalled that of the screw and paddle 
steamers combined. The sailing tonnage launched in 
1877 amounted to 75,200 tons, without including 1410 
tons of wood sailing vessels ; and it has since dwindled 
down in such a remarkable manner that it only amounts 
to 15,206 tons in the past year’s returns, in which, by 
the way, wood vessels make absolutely no appearance. 

Dwelling more in detail upon the work turned out 


| during the year in the shape of screw steamers we find 


some very interesting facts. The first is the large amount 
of tonnage supplied to the British India Steam Naviga- 
tion Company, of Glasgow. This is the third year in 
succession that the company in question has held the 
first place in respect of the amount of shipping supplied 
to any single firm or company. During the last quarter 
of a century there have been built on the Clyde for that 
company no fewer than eighty-five steamers, of a total 
of 132,000 tons ; and the additions made to their famous 
fleet during the past year were eight steamers—three of 
about 2900 tons each, with engines of 300 horse power 
nominal, and the remainder of about 2000 tons each, 
with engines of 200 horse power nominal, the total being 
18,731 tons of steam shipping, and the builders being 
Messrs. Denny Brothers, and Messrs. A. and J. Inglis. 
Leaving aside the Livadia, the most interesting feature 
in connexion with the Clyde shipbuilding trade of the 
past year is the bni'ding of a fleet of large and handsome 
screw steamers o* “reat speed for the purposes of the 
Government contract taken by the Compagnie Générale 
Transatlantique of Paris, to carry the Algerian and other 
African mails from Marseilles. For that company there 
were supplied last year as many as twelve steamers from 
the Clyde. Three of them were vessels of 550 tons each, 
all built by Messrs. Scott and Co., Greenock ; one was 
a vessel of fully 2000 tons, and the remainder were 
vessels ranging from 1862 tons to 1893 tons—the builders 
being Messrs. Elder and Co., Messrs. A. and J. Inglis, 
and Messrs. Caird and Co. The rapidity with which those 
vessels were built after the contracts were placed, and 
the great speed attained by several of them when officially 
tried on the Clyde, created an amount of interest in the 
shipbuilding and shipowning worlds which has rarely 
been equalled. For the Royal Exchange Shipping Com- 
pany, of London (Messrs. John Patton, Jun., and Co.), 
there were built two steamers—the Persian Monarch and 
the Egyptian Monarch, 3308 tons and 3976 tons respec- 
tively—to be employed in the London and New York 
trad». The builders in this instance were Messrs. A, 
M‘Millan and Sons, Dumbarton. Two splendid steamers 
were added to the Peninsular and Oriental Steam Navi- 
gation Company's magnificent fleet during the past year, 
namely, the Rohilla, 3464 tons, built by Messrs. Caird 
and Co.,and the Ravenna, 3448 tons, built by Messrs. 
Denny and Brothers. In all there have been built 
on the Clyde for the sama company about eighty 
steamers during the past forty years; indeed, in one 
year—1871—they were supplied with 18,500 tons of 
steam shipping by Clyde shipbuilders. Two large and 
full-powered steamers—the Roumelia, 3366 tons, and the 
Hispania, 3190 tons—were added to the “ Anchor Line” 
fleet of traders owned by Messrs. Henderson Brothers, 





Glasgow, the builders being Messrs. D. and W. Hender- 
son and Co., who also supplied them with the Express, 
a tender of 300 tons and 50 horse power. Since the year 
1855 the same owners have had a fleet of fifty-eight 
steamers built on the Clyde. Last year’s work on the 
Clyde included the building of two large steamers—the 
Toronto, 2583 tons, and the Ottawa, 3712 tons—for 
the Mississippi and Dominion Steam Navigation Com- 
pany, of Liverpool. These additions to their fleet of 
Liverpool and Canadian summer and Mississippi winter 
traders were built by Messrs. Charles Connell and Co., 
and they make eleven vessels built on the Clyde for the 
same company during the ten years of its existence. 
Messrs. Donald Currie and Co., of Leith and London, 
added three new steamers to their already large fleet. 
Messrs. Elder and Co. built for ,their London and Cape 
mail service, the Garth Castle, 3700 tons and 500 horse 
power ; and the other two steamers supplied to the firm 
during the year were the Toledo and the Ferrara, each 
of 1170 tons, and built, respectively, by Messrs. Barclay, 
Curle, and Co., and Messrs. Robert Steele and Co. Messrs. 
Currie and Co. have now had a fleet of fifty-one steamers 
built on the Clyde, and the steam shipping which they 
have in actual employment in the Cape mail service 
amounts to about 40,000 tons. For Messrs. L. and V. 
Florio, of Palermo, there were built last year two 
large steamers, the Vincenzo Florio and the Washington, 
each of fully 2800 tons, for their Italian-American 
service—the builders being Messrs. A. Stephen and Sons. 
The same firm own a fleet of nineteen steamers, of which 
sixteen were built ou the Clyde. Four steamers of 
1400 tons each were supplied last year by Messrs. Scott 
and Co., Greenock, to Messrs. John Swire and Sons, 
London, for the China coasting trade. The largest mer- 
chant steamer launched on the Clyde during the past 
year was the Parisian, 5500 tons, one of Messrs. J. and A. 
Allan’s tleet of Glasgow and Montreal traders, and built 
by Messrs. Robert Napier and Sons. This is the largest 
steel merchant steamer afloat. The next merchant 
steamer in point of size launched last year was the State 
of Nebraska, nearly 4000 tons, built by the London and 
Glasgow Shipbuilding and Engineering Company for the 
State Line Steamship Company, of Glasgow. Numerous 
other large steamers were launched on the Clyde last 
year, such as the Trojan, 3555 tons, built by Messrs. 
J.and G. Thomson, for the Cape mail service of the 
Union Steamship Company, of Southampton; the Lake 
Manitobau, 3222 tons (same builders), for the Canada 
Shipping Company, of Montreal; the Glenfruin, 3000 
tons, built by the London and Glasgow Shipbuilding and 
Engineering Company for the “ Glen” Line of China tea 
traders owned by Messrs, A. C. Gow and Co., Glasgow 
and London; anda great variety of others ranging down 
to 2OOO tons. 

As to the ownership of the steamers launched on the 
Clyde in the year 1880, it may be remarked that an impor- 
tant feature of the year’s output was the large number of 
vessels built for French owners—in all sixteen first-class 
steamers of medium size, as against nine in the previous 
year. No fewer than nineteen vessels were built last year 
on account of Russian, Spanish, and Italian owners, as 
against seven in the preceding year. A number of these 
were vessels of between 2000 tons and 3000 tons. There 
was also a fair amount of steam shipping built during 
the year for Australian owners; but only two vessels 
were built on account of German owners, as compared 
with six in each of the two preceding years. Certainly by 
far the largest share of the work done during the year, so 
far as home orders are concerned, was done on account 
of Glasgow owners; but for vessels of the larger class, 
both London and Liverpool owners were extensive patrons 
of the Clyde shipbuilders last year. 

In the department of steam yachts a large amount of 
work was done during the past year. Three of them 
were very large—the Amy, 608 tons; the Caterina, 
600 tons; and the Sea Queen, 565 tons; and were all 
built for Glasgow gentlemen. In all, thirteen steam 
yachts were launched on the Clyde last year, of a total 
of 2554 tons, as against twelve of a total of 1428 tons 
built in 1879. 

We have already in an incidental way referred to the 
small number of sailing vessels built in 1880 for the mer- 
chant service. Two of them, vessels of fully 1560 tons, 
were built by Messrs. Barclay, Curle, and Co., as addi- 
tions to the East Indian trading fleet owned by Messrs. 
A. and J. Carmichael, Greenock. Messrs. Russell and Co., 
Port-Glasgow, built four sailing vessels, ranging from 
941 tons to 957 tons—two of them for Messrs. Thomas 
Law and Co.’s Clyde and Queensland “ Shire” line of 
packets, and the other two for Messrs, James Spencer 
and Co.'s “ Firth” line of Glasgow and Australian traders. 
The largest sailing vessel built during the past year 
was the Buckhurst, 1908 tons, for Messrs. W. R. Price 
and Co., London, the builders being Messrs, A. M‘Millan 
and Son, Dumbarton, who have the reputation of having 
built some of the largest iron sailing vessels afloat. In 
only one instance was there amongst last year’s launches 
a sailing vessel of less than 733 tons, so that the aver- 
age size of those vessels was very considerable—nearly 
1004 tons. 

No steam dredgers or hopper barges were turned out 
at any of the Clyde shipyards last year, but of iron 
sailing barges there were twenty-four built, of a total of 
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3335 tons—rather Jess tonnage than in either of the two 
years immediately preceding. A large proportion of them 
were ordered for the Irrawaddy and Rangoon service. 
The year’s launches on the Clyde included less than the 
usual number of sailing yachts; but one of them, the 
Vanduara, 87 tons, steel-built, from designs by Mr. Wat- 
son, Glasgow, and owned by Mr. John Clark, Paisley, 
was the “crack”’ sailer of the past yachting season. She 
was built by Messrs. D. and W. Henderson and Co. 

There are fully forty shipbuilding yards on the Clyde, 
including those on the Cart and at the mouth of the 
Leven,, but at least two of them have been unoccupied 
during the past year, and in several others only very small 
amounts of work were turned out; indeed, there were 
seven from which not more than 500 tons of shipping were 
in any case turned out over the year. Then, again, there 
were ten other yards from which the amount of new 
shipping launched did not in any single instance exceed 
3000 tons. On the other hand, however, there were 
yards from which very large amounts of shipping were 
launched in the course of the past year, For instance, 
Messrs. John Elder and Co.’s turnout was 32,775 tons of 
shipping, about 15,000 tons of which was Government 
work. The second position was occupied by Messrs. 
Alexander Stephen and Sons, who launched 18,492 tons 
of shippisg, or only 380 tons more than Messrs. Denny 
and Brothers, who occupied a third place in the 
returns for the year. Messrs. A. M‘Millan and Sons, 
with 13,447 tons of new shipping, had the fourth place 
in the list, as in the year 1879. Some of the other firms 
stood in the following order: Messrs. D. and W. 
Henderson and Co., 12,342 tons; Messrs. Scott and Co., 
11,500 tons; Messrs. A. and J. Inglis, 10,735 tons; 
London and Glasgow Shipbuilding and Engineering Com- 
pany, 10,202 tons; Messrs. Russell and Co., 10,150 tons ; 
Messrs. Aitken and Mansel, 9884 tons; Messrs. James 
and George Thomson, 8936 tons; Messrs. Robert Duncan 
and Co., 8500 tons. There were six firms whose total 
work in the shape of launches ranged from 7228 tons 
down to 5866 tons. Of course, it should be remembered 
that a number of eminent firms were occupied for months 
on large vessels, which will fall to be launched during the 
present year; but with regard to the work in hand— 
which is very extraordinary in amount—and some other 
matters of interest, we must reserve our remarks for 
another article. 


THE NEW ZEALAND RAILWAYS. 
(From our own Correspondent.) 

In commeucing a series of letters on the railways of 
New Zealand, it may be well to observe in limine that I 
do not pretend to give a minute and detailed description 
of their construction and of the various ingenious engi- 
neering devices which have been resorted to in order to 
overcome the numerous difficulties attaching to railway 
construction in such a country as New Zealand. ThatI 
leave to other pens. I purpose to treat the railways of 
this colony as an existing and accomplished fact, and 
from that standpoint to review their general design and 
practical results. 

Let me then sum up briefly the main scheme of our 
railways. The total length now open is 1240 miles, all of 
3 ft. Gin. gauge, and the rails generally 40 1b. to the 
yard. The cost of construction has averaged slightly 
under 8000/4 per mile, ranging from 2052/. for the 
Duntroon branch to 29,9141. for the Greymouth mineral 
line, the latter, however, being nevertheless the best 
paying section in the colony. In the North Island gradients 
of 1 in 35 and curves of five chains radius are not un- 
common, and one length of 24 miles is on a gradient of 1 in 
15, worked with a third (middle) rail on the Fell system, In 
the South Island the gradients and curves are much less 
severe, the former never exceeding 1 in 50 and the latter 
in nocase being sharper than 7} chains radius, while 
over 200 miles on the Canterbury Plains may be described 
as almost mathematically straight, and nearly on a dead 
level. All the North Island lines start from seaports round 
the coast, viz., Wellington, Auckland, Napier, Wanganui, 
Taranaki,‘and Foxton, and run mainly towards the middle 
of theisland, it being intended that they shall ultimately 
come together at a central point. Thus the railway 
goes inland, about 70 miles northward from Wellington, 
100 miles southward from Auckland, 70 miles westward 
from Napier, while the Taranaki, Wanganui, and Foxton 
sections form a trunk line along the west coast for about 
150 miles with only one break, which is being filled in as 
rapidly as possible, and these are to be connected at a 
future date with the Wellington and Napier lines, also, it 
is hoped, some day with Auckland. This would give a 

.complete plan of railway reticulation for the island, but 
I fear it will take many years to realise. In the South 
Island, on the other hand, the main trunk line is now 
finished so far as the original scheme went; that is to 
say, it extends through the whole of the settled country 
excepting some minor patches at the north end, the total 
length being over 750 miles. Our ideas, however, have 
expanded of late years, and further extensions in that 
island also are contemplated, but must wait for some 
years before they can be carried out. 

Already we have more miles of railway in proportion 
to the population than any other country in the world. 
In New Zealand there is a mile of railway to every 406 
inhabitants, indeed in the South Island there is a mile to 


every 330 persons. To give some idea of what this means 
I may point out that the population per mile of railway 
is 43 per cent. larger in the United States, 53 per cent. 
in Canada, 108 per cent. in Victoria, 148 percent. in New 
South Wales, 383 per cent. in Great Britain, and 614 per 
cent.in France. The average receipts per mile last year 
were 648/. in New Zealand as against 3485/. on English 
railways, while the percentage and working expenses to 
receipts was 74.76 in New Zealand. This last, however, 
includes all cost of maintenance and renewals, and it must 
be remembered that the cost of construction was less 
than 8000/. per mile. Then again several lines were 
incomplete last year which are now working, so that still 
better results may be expected when the returns for the 
current year are made up. 

To afford some conception of the improvement 
which is taking place, notwithstanding the commercial 
depression which so long has prevailed, I will refer to the 
last official statistics, 

The returns of receipts and expenditure on the New 
Zealand railways during the current financial year up 
to the 18th of September just published, show that the 
gross receipts during the last four weeks of that period 
amounted to 60,4481., as compared with 51,026/. for the 
previous four weeks, an increase of 9422/., while the 
expenditure was only at the same rate as before, 67 per 
cent. The total receipts for the twenty-four weeks up 
to 18th of September amounted to 376,556/., and the 
expenditure to 252,882/., leaving 123,674. as the net 
profit for two weeks less than half the year. This is, as 
nearly as possible, equal to 2$ per cent. of the interest on 
the cost of the railways, leaving a similar amount to be 
provided out of ordinary revenue. The total length of 
railways open in New Zealand on the 18th of September 
was 1210 miles, 387 in the North, and 823 in the South 
Island. Out of this 1210 miles more than one-tenth— 
130 miles—is not paying even working expenses, the 
respective percentage of the latter to receipts on the lines 
quoted being as follews: Kaipara, 102; Walton Park, 
112; Waimate, 113; Outram, 118; Riverton, 121; 
Eyreton, 125; Lawrence, 126; Westport, 134; and Shag 
Point, 258; while a new branch recently opened in 
Canterbury, from Ashburton towards Mount Somers, 
shows working expenses at the ratio of 355 per cent. to 
the receipts. On the other hand, the Christchurch and 
Albury sections of 147 miles had only 48 per cent. of 
expenditure to receipts. A remarkable feature in these 
last returns is the result given by the Lyttelton-Christ- 
church line. That distance of 64 miles yielded no less 
than 11,0461. for the four weeks, or within a few pounds 
of the entire proceeds of the whole 387 miles of North 
Island railways, while the working expenses for that 
period were at the rate of only 31 per cent. This is pro- 
bably the best result ever yet attained on any of our 
colonial lines. Taking the receipts per mile, the Grey- 
mouth mineral line—8 miles in length—as usual stands 
first with 1250/., the Amberley-Kingston section (766 
miles) coming next with 834/, the Wellington section 
(53 miles) third with 549/, and the Auckland section 
(107 miles) fourth with 5362 It is no small thing to 
have accomplished for a New Zealand main line, 766 
miles in length, to yield at the rate of 3051. per mile net 
profit, as the Amberley-Kingston section—which is the 
main line of the South Island from Amberley through 
Christchurch, Dunedin, and Invercargill, to Kingston— 
has done during the 24 weeks of the current year. The 
heavy cost of maintenance and working on the steep 
grades and sharpcurves of the Wellington and Greytown 
Railway causes its working expenses to mount up very 
seriously, and this time they have reached a higher point 
(96 per cent.) than on any previous occasion. This 
excessive expenditure, however, is mainly due to the 
disastrous accident which occurred on the Rimutaka 
incline on the 11th ult., and which necessarily involved a 
large outlay for repairs. The best months, however, have 
yet tocome. It is true that Apri] and May are both 
good months for the grain trade, but June, July, August, 
and September are four of the worst months in the year, 
and although October and November, which come in the 
second half-year, are not good months, they are much 
better than the four preceding ones, and December, 
January, February, and March are the best of all for 
passenger and wool traffic, the last month, moreover, 
being very profitable also as regards grain. Then, again, 
the new tariff and reduced expenditure, from both of 
which excellent results are anticipated, are now in opera- 
tion, and it is therefore hoped that we'are on the road to 
even more favourable results as regards our railway 
revenue. 

Before quitting, for the present, the financial aspect of 
the question I may quote some comparative figures given 
by the Minister for Public Works in his last Parlia- 
mentary statement. He remarks that the tonnage carried 
on our railways compares very favourably with the neigh- 
bouring colonies, the Victorian lines carrying 1062 tons 
per 1000 of population, while the New Zealand lines 
carry 2247 tons, and the passengers travelling on the New 
Zealand railways are in a ratio of 578 per cent. to the 
population, while in Victoria the population is only 437 
per cent. It may be added that the total area of New 
Zealand is about 68,000,000 acres, of which nearly 
50,000,000 acres may be set down as fit for agricultural 








and pastoral purposes. 





The 40 Ib. iron rails are being steadily superseded by 
52 Ib. and 53 1b. steel rails, and all the new lines are 
being laid with the heavier metals. The light rails have 
proved a great mistake, and Ibbotson’s patent clip-joint 
(with which they were fastened instead of fishplates)a still 
greater one. The resident engineer reports “ Ibbotson’s 
patent has signally failed, and the present rough con- 
dition of the road is in a great measure due to its 
failure.” Fishplates are being substituted as speedily as 
possible. The difference between the cost of maintenance 
with 40 lb. rails and that with 72 1b. has been carefully 
tested and found to be 1161. per mile in favour of the 
heavier metals. It has been pointed out that this is 
equal to 5 per cent. interest on 2320/, and that the rail- 
ways practically cost so much more, estimating the cost 
by the annual expense involved. Because if the annual 
cost of maintenance is 116/. per mile more than it would 
have been with heavier rails, it is easy to see that the use 
of the lighter ones has been very mistaken economy. It 
is satisfactory to know that this fact is now fully recog- 
nised and being acted upon in regard to new lines. 

Unfortunately the use of light rails and bad fasten- 
ings is not the only blunder we have made. It was the 
weak point in the Public Works policy of New Zealand 
that it left the allocation of the millions borrowed for 
railway construction to a mere “scramble” in Parlia- 
ment. As the inevitable consequence many of our rail- 
ways have been constructed in reference more to political 
interests than to commercial requirements or paying 
probabilities. It is incontrovertible also that the best 
routes have not always been chosen, the result being 
to necessitate extreme curves and grades; that many of 
the bridges are unsuitable either in design or in strength ; 
that all sorts of whims and fancies have been freely 
indulged in procuring rolling stock, involving much 
confusion and complication. IL need not multiply 
instances and I do not now allude to these errors in any 
carping or hypercritical spirit, but merely to lead up to 
the argument, that if under this formidable complication 
of adverse circumstances our railways have done so 
fairly and promise so well, what may not be expected of 
3ft. Gin. gauge lines under more favourable auspices ? 
It is quite certain that our 3 ft. Gin. railways are equal 
to ten, twenty, thirty times the present traffic, when 
happily that shall be available, and that a rate of speed 
sufficient forall moderate requirements can be run on these 
lines when it shall be needful, or desirable or profitable to 
do so. As specimens of what can be done I may mention 
that a single-boiler Fairlie engine with six coupled 3 ft. 
wheels and cylinders 12 in. by 16 in. has taken a load of 
74 tons in nine wagons up 112 chains of 1 in 35 gradient 
with reverse curves of 5 chains radius, and an American 
“Consolidation” engine, with eight coupled 3 ft, wheels 
and cylinders 15in. by 18in. has taken 100 loaded 
wagons on the level. As to speed a rate of 53 miles an 
hour has been attained by a single-boiler Fairlie engine 
with two carriages, that speed being maintained for two 
miles with admirable steadiness and absence of oscilla- 
tion. Speeds of slightly over 50 miles an hour have 
also been run occasionally by the American express 
engines with four coupled 4 ft. wheels and cylinders 12 in. 
by 20 in. In a future letter T shall give some fuller 
particulars as to the locomotive work accomplished on 
the New Zealand railways, but even these few facts I 
have quoted at random serve to demonstrate how much 
greater are the capabilities of railways on the 3 ft. 6 in. 
gauge, than the opponents of that system are disposed 
to admit. No unprejudiced observer can fail to recognise 
that in New Zealand where it has been deliberately 
adopted as a national system, and at least sought to be 
worked to the best advantage, the 3 ft. 6 in. gauge has 
proved itself able to carry the utmost traffic that it is 
ever likely to be called on to bear, while if not wholly 
suited to such trains as the ‘“‘Flying Dutchman” on the 
Great Western or the Leeds express on the Great 
Northern, it at any rate isequal to speeds up to 50 miles 
an hour, with which a colony may very well be content 
for the present. 








PreTROLEUM.—The area of the petroleum region of the 
United States is eight times that of the corresponding 
district in Austria. At present Gallicia produces about 
600,000 ewt. of petroleum annually. 





Ick oN THE ERIE CANAL —Superintendent Dutcher, of 
the Erie Canal, has ordered the construction of an ice- 
breaker on the plan of a Rochester inventor, who claims 
that by it the canals can be kept open all winter if ice more 
than 8in. thick does not form. 





Tur Frencn Suipprna InteREst.—A new French 
financial institution has been organised under the title of 
the Crédit Maritime. The capital of this concern has been 
fixed at 1,000,000/., and its object is defined to be the grant- 
ing of mortgage loans on ships, docks, port works, &c. 

A Dantsu TorpPrepo Boat.—The largest torpedo boat 
in existence has been lately launched at Copenhagen. She is 
called the Nordenskjold, and measures 215 ft. in length, and 
42 ft. in breadth. Her displacement is estimated to be 2700 
tons, with a nominal power of 2500 horses. Her velocity 
is 15 miles per hour. The steel armour is 4 in. thick, and 
she carries the heaviest breechloading Krupp gun borne 
by any ship of war in the Baltic. 
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CONSTRUCTED BY MESSRS 


WE give above engravings of the six-horse traction 


engine or agricultural locomotive exhibited by Messrs. 
Hornsby and Co., Limited, at the recent Smithfield 
Club Show, and which we noticed briefly at the time. 
The general arrangement of the engine will be at once 
understood from our illustrations. In designing it 
especial attention has been paid to reducing the width as 
much as possible, and with this object the driving wheels 
have been made 5 ft. 8in. in diameter, thus allowing of 
the compensating gear and its driving pinion being 
arranged within the line of the tyre of the right-hand 
wheel, as shown in the end view. The gear is of steel, 
and the brackets are of wrought iron rivetted to the 
boiler. The gear has two speeds, and a handy arrange- 
ment of winding drum is provided. The cylinder is 
steam jacketted, and the guide bars, as well as the 
eccentric straps, are of cast iron. The governor is of a 
neat high-speed pattern. The boiler is made for a work- 
ing pressure of 120 lb. per square inch. 
ship of the engine exhibited at the Smithfield Show was 
excellent. 








LAUNCH ENGINES. 

WE give on the present and opposite pages views of a 
pair of steam launch engines constructed at the Swiss 
Locomotive and Engine Works, Winterthur, from the 
design of Mr. Charles Brown, the managing director. 
The vessel for which the engines were made is one on 
the Lake of Geneva built by Messrs. Mazeline, of Havre, 
for Prince Napoleon, but the original engines not proving 
satisfactory, Mr. Lucas, who is part owner of the vessel, 
ordered the engines we now illustrate through Messrs. 
Maudslay, Sons, and Field, of London. 

The engines have a pair of cylinders 5.51 in. in dia- 
meter by 7.87 in. stroke, these cylinders being carried by 
wrought-iron plate frames, as shown. The slide valves 








The workman- | 


are circular, the ports being of the form shown in Fig. 1. | 


The valve gear is similar to that which Mr. F. Marshall 
has patented in this country, it being of the pattern 
illustrated in Fig. 3 of the letter from Mr. Brown, which 
we published on page 271 of our number for October Ist, 
1880. Referring to Figs. 1, 2, and 4 on page 35, and to 


Fig. 5 on the present page, it will be seen that there are | 


but two eccentrics, one for each cylinder, these eccentrics 
being fixed opposite their respective cranks. 


The | 


eccentric rods extend upwards, and the upper end of | 


each is jointed to one end of a link, of which the other 
end is connected to a kind of frame pivotted to the two 
side frames of the engine as shown in Fig. 4. 
frame is in the position indicated in our engravings the 
engines are in mid-gear, but by means of the reversing 
lever shown in Figs. 1 and 5 theframe can be canted, the 


When this | 


effect being to raise or lower the centres on which the | 


links, to which the upper ends of the eccentric rods are 
jointed, turn, and thus make the upper ends of the 
eccentric rods follow an inclined path instead of moving 
in an approximately vertical line. The motion for each 
valve is taken off the corresponding eccentric rod, at an 
intermediate point in its length, by means of a link which 
connects the eccentric rod to the vertical arm of a bell- 
crank, the horizontal arm of this bell-crank being coupled 
to the valve spindle as shown in Fig. 2. 
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SIX-HORSE TRACTION ENGINE. 


. RICHARD HORNSBY AND SONS, LIMITED, ENGINEERS, GRANTHAM. 











The piston rods are extended downwards to work in 
and they are swelled to 
receive the bearings for the pins at the small ends of 


guides, as shown in Fig. 1, 


$ 
ical 


Fig 3. 

















the connecting rods, these bearings being lubricated by 
oil cups formed at the ends of the pins just mentioned, 


as shown in Fig. 1. The crankshaft has main bearings 


1.97 in., and crank-pin bearings 2.17 in. in diameter, the 
latter being 2.95 in. long. The crankshaft is coupled to 
the screwshaft by a spherical joint, as shown in Figs. 1 
and 3. 

The engines we have been describing are very light, 
while at the same time they are very steady, and are of 
neat design generally. They are worked with steam at 
a pressure of 120]b. per square inch, and run very 
smoothly at any speed at which that pressure of steam 
will drive them. 








Rio DE JANEIRO.—A great change has been prodaced in 
social and business life in Rio de Janeiro by the develop- 
ment of the American street railway system. There are two 
kinds of cars—those for barefooted people, fare 5 cents ; 
and for those who wear shoes, 10 cents. 





DeposITING Dock ror BArrow.—Messrs. Clark and 
Standfield, of Westminster and Millwall, have just signed 
a contract for the construction of one of their depositing 
docks for the Furness Railway Company at Barrow. This 


| dock is intended for the accommodation of merchant vessels 





up to about 3200 tons, and will be provided with several 
lengths of depositing staging, thus making its acecommoda- 
tion equal to as many graving docks. In January, 1879, 
we gave an illustration of the Novgorod lifted on the 
depositing dock which this firm constructed for the 
Russian Government at Nicolaieff, and which has since 
been towed to Sebastopol, and extended in docking power 





AMERICAN TOOLS FOR SpaIn.—Some American manu- 


| facturers of shop tools and machinery are in receipt of cor- 


respondence inviting proposals for an extensive outfit of 
tools for a railway connecting with Cadiz, Spain. It is 
remembered that during the Centennial Exhibition several 
Spanish engineers, representing the line in question, made a 
tour among some of the United States manufacturing estab- 
lishments und seemed well pleased. There was little expecta- 
tion of hearing from them again, but within a few months 
orders have been received and executed for a considerable 
part, if not the whole of the rolling stock for the line as 
regards motive power, and now a complete outfit in tools of 
American manufacture is called for. The orders may 
amount to something like 100,000 dols. 





Mr. ALLAN CAMPBELL. —Mr. Allan Campbell, the new 
Comptroller of New York, is a civil engineer by profession, 
and has been interested iu the construction of several 
important railroad and other works. He was the chief 
engineer engaged in the construction of the Union Pacific 
Railroad, marked out the route for the New York and 
Harlem Railroad, and began the construction of the first 
railway in South America, from Lima to Callao. For six 
years, beginning with 1855, he was president of the New 
York and Harlem Railroad Company, in which office he 
was succeeded by Mr. C. Vanderbilt. He has been presi- 
dent of the Consolidated Coal Company, one of the great 
coal companies of Western Maryland, and he has also 
been chairman of the finance committee of the Ohio and 
Mississippi Railway. During the late war Mr. Campbell 
was the engineer of the barbour defences of New York. 
In 1876 he was appointed Commissioner of Public Works, 
which office he has just vacated to assume his new duties. 
Mr. Campbell is of Scotch descent, is about sixty years of 
age, stands 6ft. 2in. in height, and is a fine specimen of 
substantial Scotch growth. 
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THE RELATION OF POWER TO SPEED 
IN STEAMSHIPS, 
To THE EDITOR OF ENGINEERING. 

Srr,—I cannot think that Mr. Mansel is wise in his 
reply to a letter of mine that appeared in your journal on 
the 24th of December last. It is not for me to say whether 
his letter is good enough to satisfy your readers, but it is 
bad enough to convince me that Mr. Mansel cannot sustain 
his pretensions. 

As he had taken a course that compelled me to state a 














case, I naturally expected that, if he wrote at all, it would 
be to furnish a parallel statement, or something equivalent, 
so that there should be no doubt as to our relative posi- 
tions in future. Now to a superficial reader it would 


appear that what I seek is to be found in the third para- | 


graph of this letter, and the paragraph is altogether so 
remarkable that I ask you to allow me to quote it as a 
whole, and so avoid any possible mistake as to its purport : 

** Again, in a British Association paper (ENGINEERING, 
yol. xxviii., p. 429), it is stated, the modified formula 





employed ‘is at bottom nothing but a very simple appli- 
cation of a mechanical principle which has been employed 
in physical researches by great authorities in a preceding 
generation.’ In ENGINEERING, vol. xxix., p. 105, a short 
proof upon mechanical principles quite independent of co- 
ordinate geometry is given. Mr. Edmonds ignores this, 
credits me with a convenient graphical construction, and by 
co-ordinate geometry ‘ getting out the very same equation’ 
as himself, but to which, ‘to his mind,’ neither has any 
special claim.”’ 
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The first reference is a delusion and a snare, because for 
the identification of the particular mechanical principle 
said to be involved, a further reference is required, and 
that is not given. The second reference is not quite so 
unsatisfactory, and the anxious inquirer will find something, 
but I deny the existence of the proof cited. The mechanical 
principle being in no way defined, and the proof having no 
existence, how can it be said that I have ignored any- 
thing ? 

I credit Mr. Mansel with the convenient grapbie con- 
struction because I can do nothing better for him. If he 
started with the equation we both use, he did a queer 
thing, but I can admit such a possibility, and with it a 
special claim tothat equation. As a consequence he would, 
however, lose his special claim to the graphic construction ; 
at any rate, he might with equal justice claim the geome- 
trical progression, and I apprehend he will hardly fo that 
now. 

Any person with even elementary mathematical know- 
ledge would see in the equation, 


log. Hi =a V + log. b, 


the familiar form of the general equation to the straight 
ine, 


y=ar+b (1) 
or the logarithmic representation of the expression, 
y=bat. (2) 


I therefore avoid any special claim to the equation in ques- 
tion, and having made the equation (2) my starting-point 
I assign the equation (1) to Mr. Mansel as representing 
his graphic construction. 

My homely illustrative example Mr. Mansel thinks so 
important that he actually makes a whole paragraph out 
of it, and with the aid of that venerable device, the garbled 
quotation, tries to crack a joke at somebody's expense— 
his own, it seems to me. The second paragraph I look 
upon as so much padding, and the third I have already 
dealt with 

The concluding paragraph is, I am sorry to say, offensive, 
and has no doubt been written without due consideration. 
There is no question of honesty of purpose as yet. It is 
worthy of note that this last paragraph, like the first, 
includes a joke at somebody’s expense. As for myself, I 
waive no claim, and have no account to render. 

Since the time of my pupillage I have entertained the 
idea that the law of variation, so well known under the 
name of geometrical progression, might be utilised by 
the marine engineer, and although my earlier efforts were 
in vain, as those who know what trial data used to be 
would expect ; yet, as time wore on and data became more 
reliable, there seemed to be something worth following up. 

In 1874 the Admiralty printed Mr. Froude’s report on 
his memorable experiments with H.M.S. Greyhound, giving 
dynamometric results that encouraged me to take up my 
work more systematically, and from that time it has been 
my habit to compute the resistance multipliers, whenever 
any trustworthy information has come into my hands; 
whether relating to ‘‘ progressive trials,’’ or the trials of 
ships of the same type, under proximately similar condi- 
tions. 

With more light came doubt, and in the autumn of 1877, 
when I first became aware that Mr. Mansel was on the 
same path, a careful examination of my figures led me to 
suppose that the suspected relation could not be established 
on a rational basis. 

In the end, seeing that Mr. Mansel was hardly likely to 
make any progress, I decided to ask you to publish my 
views. What a pity it was he did not take the hint, and 
do something better than waste his time in an attempt to 
discredit me, by creating a distinction without a difference, 
that has led to the inevitable head-and-tail argument, with 
the attendant hair-splitting, and other dreary fly-on-the- 
wheel stuff. 

In conclusion, I may say that my object is to promote 
the practical application of the law of geometrical pro- 
gression. It supplies a potent formula of interpolation if 
it does nothing else. 

I am, Sir, yours truly, 
F. B. Epmonps. 
London, January i, 1881. 





SMOKE PREVENTING 
APPARATUS. 
To THE EpITOoR OF ENGINEERING. 

S1r,—In your kindly explanation in your last issue of my 
invention it appears some oversight has occurred which I 
think is of great importance, viz., that the apparatus pre- 
vents entirely the cold air rushing under the boiler during 
stoking and firing is going on, which it is considered would 
be . in of about 16 percent. Another point is worth 
menting: when you speak of the quantity of the coal 
used, I beg to say that I require a considerable portion of 
steam all day long for heating and cooking purposes in the 
large factory. 

Trusting that you will kindly insert these few remarks 
in your most scientific and valuable paper, 

I remain yours obedient, 

London, January 10, 1881. A. C. ENGERT. 

[If Mr. Engert consults the records of the numerous 
experiments which have from time to time been carried out 
on the evaporative power of coals he will find no facts to 
warrant his assumption that a loss of 16 per cent. is caused 
by the admission of cold air during the ordinary process of 
stoking. We also fail to see what his remarks respecting the 
use of steam for heating and cooking has to do with the 
questions we raised in our notice of his app: aratus, these 
questions being whether or not he obtained by the use of 
his apparatus any improvement in the rate of evaporation 
per pound of fuel consumed, and in what way the apparatus 


ENGERT’S 


STEAM YACHTS. 

To THE EDITOR OF ENGINEERING. 
S1r,—Seeing a ‘‘ Puzzled Yachtsman’s’’ letter in this 
week’s number of your esteemed journal, and having seen 
the letters referred to in the Field, in regard to the coal 
burnt per hour per indicated horse power, I fully agree 
with him that the results given are very good indeed. I 
am rather afraid that there are not many yachts running 
for such a low consumption. 


Fig 1 Fullpower diagram. 
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I can give him the results of two yachts, namely, the 
old Cornelia, belonging to the Marquis of Londonderry, 
the other the Amethyst, belonging to Captain Harvey. 
The Cornelia was built and engined by Messrs. Palmer, 
at Jarrow-on-Tyne, has low-pressure engines, fitted with 
expansion slides. Two cylinders of 28 in. diameter, 
stroke 22in., steam 35 lb., vacuum 27, revolutions 90 per 
minute, indicating 320 horse power for a consumption of 
5 tons per day of 24 hours, or 1.45 lb. per indicated horse 
power per hour. Average speed 8.75 knots per hour. The 
Amethyst was built and engined at Messrs. Day and 
Summers’ well-known yard. Compounds, diameter of 
high-pressure cylinder 20 in., low-pressure cylinder 40 in., 
stroke 24in., steam, &c., can be seen in the diagrams I 
bave sent. When working full power consumes 5 tons 
daily, or 1.29 1b. per indicated horse power of 360 31. 
When linked up for sea-going, we burn 4 tons 10 cwt. per 
day, or 1.88 lb. for an indicated horse power of 220.68 
[hese are good indeed and far below the average consump- 
tion in vessels of this class. The Amethyst averages 10.5 
knots per hour on a passage. In conclusion, I may say it 
is rather a difficult thing for many yacht owners and engi- 
neers to find out correctly what this consumption really is 
per indicated horse power, for there are but few yachts 
fitted with indicators. I think yacht owners would do well 
to have these useful and indeed high/y necessary instru- 
ments fitted to their vessels. 
I am, Sir, yours respectfully, 
HowARD RyDER. 

Engineer, Steam Yacht Amethyst. 

Adelaide-grove, East Cowes, January 10, 1881. 


THE AMSLER LAFFON INTEGRATOR. 
To THE Ep1ToR or ENGINEERING. 
S1r,—Will you kindly insert this as a correction of my 
former letter on the Amsler Laffon Integrator. 
The formulz 





V=n be (v,—u,)+n. S.C (v, ie sec. a (cross 
section level) . ‘ i ‘a (1) 
v= = . { r? be(v, um) +sr? c (v,—Uz) sec. H+ 7 S 02, ox} 
yg" ‘ 
(cross section r horizontal to 1 vertical) (2) 


give the cubical contents of earthwork when the Amsler 
Laffon integrator is nsed to compute them from working 
sections ; and their truth may be established as follows : 


on a scale of n a feet horizontal to a feet vertical to the 
inch ; 6=breadth of base; s horizontal to 1 vertical slope 
of sides of cutting; O! X' the grade line; P N=y the 
vertical depth at P, and suppose there are m such ordi- 
nates in the length rn) X distant dz, from each other, then 
oo m is increased indefinitely 





V=n of y dxt+n sf y? dx (cross section level) . (a) 
= {rs b [yde+r s { y? dx+ So? ox} (C.S.r 
r2—s? ° ‘ 4 
horizontal to 1 vertical) . ° ‘ ‘ . (b) 
_— — 
A Pid = eer 
Ss —— a 
oL—a* Eee 4 
x 





o 

Let « be the inclination of O' X' to O X and suppose 
O' X' divided into m equal parts each=dz' and ordinates 
drawn perpendicular to O' X' at each point of intersection, 
let Pn=y' be the ordinate that cuts the surface line nearest 
to P, then when m is increased indefinitely, the values of 


fy' dz! fy dx! 
may be found by the integrator set to find the area of O' X' 
P O' and its statical moment with regard to O' X'. 
But dv = dz’ cos. a, and when m is very great 
y= y" sec a@ 


+. fyde 


fy" sec. a. dx cos. a. 
ry’ dz’ (as is ton, each expressing the 
area O! X' P O') 


=e (y%- mt) 


_ : . 
Jy? dx= fy" sec.? a. dz’ cos. a. 
= sec. & J y! r dz 
= ¢ (v2—z2) sec. a, 
where c is aconstant depending on the size of the machine ; 
u, Ue, Vi V2 are the the caniiean of the rollers before and 


after tracing the outline O' X’ P O'. 


Substituting these values of 
{ y dx , y? dx in (a) and (b), 


we get equations (1) and (2). 
P. S. Har. 
Public Works Survey Camp, Hawea, New Zealand, 
October 26th, 1880. 


THE INSTITUTION OF CIVIL ENGINEERS. 

To THE EDITOR OF ENGINEERING. 
S1r,—I do not propose to enter into any discussion with 
your correspondent ‘‘ Institution’’ on the course adopted 
by the Council of the Institution of Civil Engineers, with 
regard to the Society of Telegraph Engineers and their 
wished-for charter. I believe that the Council occupies so 
high a positions, that shafts of accusation cannot reach it, 
or, at least, cannot penetrate to any tender spot, and | 
believe it to be justified in taking a course which might 
for any less superior body be attended with peril to itself, 
and to the dignity of the Society it so jealously guards. But 
I would ask ‘“‘Institution’’ on what authority he states 
that the Council took similar but unsuccessful action in 
reference to the charter of the Institution of Civil 
Engineers in Ireland. Until I have proof that this state- 
ment is correct I must continue to disbelieve it, not because 
I believe our Courcil would be so lax in its duty as not to 
oppose the Irish application, if it considered that the dignity 
of the Institution of Civil Engineers might be jeopardised 
thereby, but because had it taken action in the matter, 
failure would have been impossible, and we should have been 
permitted, when the right time came, to share the satisfac- 
tion which had previously glowed around the Council 
table, just as we participated in a similar triumph the 
other evening at the General Annual Meeting. I do not 
share your correspondent’s feeling of shame; on the con- 
trary, I am ashamed of him, if indeed he be Member of our 
Institution, in not applauding the action of the Council in 
all things, and forgetting that when the dignity of such an 
Institution as ours is imperilled—and it would have been 
imperilled but for the energy and decision shown—the end 
justified the means. 








Yours obediently, 
A MEMBER. 





PATENTS. 

To THE EpITOoR OF ENGINEERING. 
Str,—The arguments of your correspondent, ‘‘A 
Solicitor,’’ against a demand for the preparation of illus- 
trated abridgments of patent specifications by the Patent 
Office do not seem to me to be very practical. 

It may be very well that private enterprise should, for 
the time, supplement the work of the Patent Office, but 
because the Patent Office is slow, and its clerks are inex- 
perienced, is surely no reason why it should not be required 
to do the work, which it is on all, sides conceded it 
should do. 

The expenditure of the Patent Office is, I believe, about 
15,0001., and the profits are 140,0001.; it seems obvious that, 
if this is the case, they can give what is asked of them— 
namely, that they should publish illustrated abridgments 








affected the evaporative power of the boiler.— Ep. E. } 


Let O X X! P O! represent a working section of a cutting 
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greater facilities for the securing of patents ; that they 
should go as far as is possible towards guaranteeing their 
validity ; and, that this work should be done at a cheaper 
rate than is charged at present when it is not done, and 
still make both ends meet. 

I quite agree with Mr. Tweddell that the first desidera- 
tum is, that patents should be as good and valid as is 
practicable, and in order that this end may be arrived at, 
it is absolutely necessary that patents should be thoroughly 
classified and should be easy of access, but I believe that all 
this may be done, and that still the fees may be reduced. 

I hope that Mr. T'weddell will reconsider his decision not 
to take any further action in this matter ; it would be a 
great pity that his valuable assistance should be lost, and 
it is not likely that any unanimous action can be arrived at 
without thorough ventilation of the subject and without 
discussion on all sides of the question. 

lam, Sir, your obedient servant, 
EGINALD E. MIDDLETON. 
5, Westminster Chambers, January 11, 1881. 





To tHe EpITOR OF ENGINEERING. 
Sir,—Scarcity of time bas prevented my congratulating 
you earlier upon the admirable abridgments of patent 
specifications which you have been publishing for some time, 
thus greatly enhancing the usefulness of your valuable paper. 
I ‘shall await with interest the issne of the index to these 
abridgments—upon which so very much depends as regards 
their future value—with the confidence that it will be 
worthy of the subject. 

Regarding the many letters recently published on the 
subject of increased facilities in the official journal I gene- 
rally concur in the wise remarks made by ‘‘ A Solicitor’’ in 
your last issue to the effect that there has been no occasion 
to make much stir about illustrated abridgments in the 
official journal, seeing that this want is already supplied by 
you, and doubtless you will continue the list so long as the 
need exists. The best possible way of obtaining the desired 
addition to the Commissioners’ Journal is by your con- 
tinuing to show that the object may be accomplished Ly 
private enterprise. Not only is your paper a most natural 
place for such abridged illustrated notices, but the fact 
that they are there is a valuable guarantee that they have 
been compiled with care by most competent persons, and in 
this their value largely consists as pointed out by “A 
Solicitor.’’ I am sorry not to have been able to do more 
than glance at many of the letters on this subject; but 
one other by a correspondent signing himself ‘* Anti- 
Humbug,’’ of December 22nd, cannot be overlooked. 
‘* Anti-Humbug”’ wisely questions the propriety of con- 
tinuing the subject in its present limited form, seeing that 
Mr. Tweddell is not prepared to advocate what is generally 
understood as ‘‘ cheap patents,’’ and I had intended to 
support this suggestion had it not been rendered unneces- 
sary by Mr. Tweddell’s virtual withdrawal in your issue 
this week. 

For many years cases have constantly been brought 
before me in the workshop and elsewhere showing the 
urgent need of cheaper patents, and generally by men 
whose ideas were well worth working out and who could 
not be classed amongst lucky-box patentees. These men 
prove from experience that it is a very risky thing to lay 
new ideas before their employers until they are protected, 
and generally workmen cannot possibly find the money, 
and therefore valuable information is locked up for an 
indefinite period, because they will not make it public 
without remuneration. 

What we most require is accessible and reliable infor- 
mation ina cheapform regarding what has been already 
done, but next to that is the want of a simple amendment 
in ‘our present law affording protection by letters patent 
for the first stage of three years— but much better five years 
—for a total Government charge not to exceed say 101. in 
apy case for the five years. Three years for the first stage 
of a patent is notoriously too short, as it does not give 
sufficient time to prove the value of many inventions. 
There are also many small articles which would be of 
public benefit never brought to light, because the first 
three years’ stage of a patent is too costly, and such articles 
cannot generally be protected under the Useful Designs 
Act in its present form. Now a cheap five years’ patent 
would meet the great want of the day, and would also 
encourage investigation and research by giving sufficient 
time cheaply. 

Is is not easy to find the least substantial ground for 
fearing an increase in the number of patents issued even 
with the present large proportion of useless ones, for 
generally speaking they only injure the badly informed 
and badly advised patentee bimeelf. 

But the application for useless patents will be most 
effectively reduced by the multiplication of opportunities 
for gaining reliable information such as you have com- 
menced to supply, and the multiplication of useful patents 
will be most certainly welcomed by the public. That 
success in the future largely depends upon the encourage- 
ment given to invention is too well known to need repeat- 
ing, but this can only be effectively done by removing the 
enormous taxation which at present weighs down the 
larger number of inventors of this day. 

The final duration of a patent, and the fees to be paid 
after the first (say five years) cheap stage are not to be 
mentioned in importance as against the two points already 
named, 7.e. : 

1st. Reliable and accessible information easily obtained. 

2nd. A cheap patent for the five years. Whether the last 
fifteen years cost 1/. per year or 5l. per year would be 
found of infinitesimal importance as compared with the 
two matters already named. 

If we simply obtain a cheap patent in its first stages, we 
shall have removed three-fourths of the load from the 
inventor’s back, and the rest would soon follow if then 
required. I am convinced that petitions would be largely 
signed in all our large centres if they were confined to ask- 


ing for a cheap, say five years’ patent, leaving out other 
details upon which there are greater divergences of opinion. 
It is the great difference in opinion entertained and expressed 
by inventors themselves which has so greatly lessened the 
responsibility for immediate action upon the late Govern- 
ments, for they well know that this means in practice 
divided action. The powers that be, whether Liberal or 
Conservative, have and do acknowledge the need for an 
amended patent law, and it only remains for inventors to 
unitedly say what they really do want. Now seeing that 
such differences do exist regarding many of the minute 
and less important «'etails, would it not be much better to 
take, what I believe most inventors consider to be the 
great need, viz., the second point before mentioned, and 
concentrate all effort upon that one point, which if gained 
would doubtless be soon followed by others. 
I am, Sir, yours faithfully, 
GEORGE BARKER. 
77, Colmore Row, Birmingham, 
January 10, 1881. 





To THE EDITOR OF ENGINEERING. 
_ Srr,—I am very sorry to see that Mr. Twedde!l seems 
inclined to take no further action in the matter, and I hope 
he may re-consider this, as I feel sure he would receive 
cordial support from many of your readers. If Mr. Twed- 
dell still adheres to his resolution I should be very sorry 
that the matter should be entirely dropped. 

I thoroughly approve of the suggestion of your corre- 
spondent, ‘‘ A Constant Reader,”’ and I shall be very glad 
to accede to his request to allow my former contribution to 
be devoted towards the expense of the petition for thoroughly 
and properly carrying out the present laws as they now 
exist, and a second petition for such improvements in the 
patent laws as shall (after discussion) be approved, as being 
inthe real and common interests of inventors and the 
nation (bearing in mind that these interests may not always 
be identical with the interests of the patent agents and 
lawyers), and if you approve of this I will give you aid in 
carrying out both petitions, and I shall be glad to send a 
similar contribution of 51. towards the expenses of the 
second petition. Yours truly, 

ARTHUR PaGET. 

Loughboronugh, Jan. 12, 1881. 

BARTON’S FEED-WATER HEATER. 
To THE EDITOR OF ENGINEERING. 

Srr,—As some misconception is likely to arise from an 
inquiry respecting the above in your last issue, will you 
kindly allow me to state that Barton’s patent self-acting 
feed-water heaters are manufactured and supplied solely 
by me at this address. Yours truly, 

JAMES BARTON. 

21, Priory-street, Birkenhead, January 11, 1881. 














BOILER INSURANCE AND INSPECTION. 

At the usual monthly meeting of the Board of Directors 
of the Boiler Insurance and Steam Power Compary, just 
held at Manchester, the chief engineer, Mr. M‘Dougall, 
reported that the past year, like the preceding one, had been 
remarkable for the absence of explosions among the boilers 
insured and inspected by thecompany. It appeared from the 
records that up to the end of 1878 the average annual rate 
of explosions among the boilers insured had amounted to 
one in 5197. Last year, however, although over 20,000 
boilers had been under the supervision of the company, 
being about one-fifth of the estimated number of stationary 
boilers in use in the whole of the United Kingdom, only 
one serious collapse of flue had occurred, and not one 
explosion, fatal or non-fatal, for which the company were 
liable, had taken place. After referring to the Walsall 
explosion, (an explosion which has already been fully dealt 
with in our pages, and which Mr. M‘Dougall attributed to 
the strength of the plates having been reduced by over- 
heating). Mr. M‘Douguall further reported that 4 had 
paid special attention during the past year to obtaining 
thorough examinations of the boilers insured or under 
inspection, more especially of those which had been 
allowed to remain for considerable periods without such 
an examination being made by the company’s officers. 
He had thus succeeded in obtaining 11,503 thorough 
inspections and 1421 internal examinations, being by far 
a greater number than that obtained in any previous year. 
Following the Admiralty practice he had also begun to sub- 
stitute hydraulic tests for the manual examination in the 
case of boilers which were not properly accessible for 
thorough inspection, and 147 tests had been made in 
addition to the thorough and internal inspections. 

The following is a summary of the principal defects dis- 
covered in the course of these examinations : 


Corrosion of plates and angle-irons eee 1769 
Fracture a. am eco 397 
Safety valves out of order or overloaded 1279 
Pressure gauges out of order re a5 588 
Water gauzes out of order or fixed too low 327 
Boilers damaged by overheating in con- 
sequence of deposit an ose ace ot 
Boilers damaged by overheating in con- 
sequence of deficier cy of water ... o 65 


A large number of the above defects were of a decidedly 
dangerous character, and would without doubt have led to 
serious and possibly fatal accidents if they had remained 
undiscovered. 

Improvements in dealing with so vast a business must 
necessarily be gradual, but he hoped to be able soon to 
report further progress both in regard to thorough exami- 
nations, and other matters which had been receiving his 
anxious attention. That the value of boiler insurance and 
independent inspection was increasing in publicestimation, so 
far at all events as this company was concerned, was evident 
from the fact that the number of proposals for insurance this 





year had considerably exceeded the number obtained in any 





previous year since the origination of the company. The 
number of boilers proposed for insurance had amounted‘ to 
2985, being an advance of 840 over the previous year and 
1015 over 1878. These figures were very striking in view of 
the fact that three new boiler insurance companies had 
recently commenced operations, the competition during the 
year having thus been exceptionally keen. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Quarterly Meeting of the Cleveland Iron Market.— 
Yesterday there was a large attendance on ’Change at 
Middlesbrough, the quarterly meeting attracting repre- 
sentatives from London, Manchester, Liverpool, £, 
Glasgow, Newcastle, and other centres of industry. The 
usual facilities were afforded for the exhibition of articles of 
intercst to the trade, but few persons availed themselves of 
this means of advertising their specialties. It was somewhat 
difficult to form a correct opinion as to the condition of the 
market at its opening. Messrs. Connal and Co., the war- 
rant storekeepers here, had a stock of pig iron amounting to 
130,774 tons, which is an increase of 2884 tons since last 
Tuesday. Their Glasgow stock now stands at 502,858 tons. 
Telegrams from the Scotch city showed that prices there 
were easier, and the tone of the Middlesbrough market 
followed suit. No.3 Cleveland pig was quoted by mer- 
chants as low as 41s. per ton for prompt delivery, and the 
general quotation was 3d. and 6d. above that figure for 
prompt and 42s. 3d. for delivery over this quarter. Buyers 
held off in the hope of placing orders at a lower price, but 
on the other hand makers were indisposed to do business, 
and many of them declined to sell for less than 42s. 6d. per 
ton No. 3. Time was chiefly occupied in making inquiries 
as to the real position of the trade. The prevailing opinion 
was that the statistical information to hand showed that a 
marked improvement had taken place, and that the pro- 
spects were very encouraging. All the pig-iron makers are 
well sold forward, and although the total production is 
enormous, the ironmasters feel satisfied that a good year’s 
trade will be done. 


The Finished Iron Trade.—All the works in operation 
have orders in hand which will occupy them for some time. 
The output in the North of England is very heavy. Prices 
are unaltered. There never was such a large make of 
plates as there is at present. Founders are receiving more 
inquiry, and quotations are firmer. 


Engineering and Shipbuilding.—Engineers are busier 
than they have been, and now have orders in hand which 
will keep them going for the next few months. Ship- 
builders on the Tyne, Wear, and Tees continue full of 
work. At Stockton the helpers have had a wages dispute 
which resulted in a short strike. They left their work 
without giving notice because they could not obtain an 
advance which they demanded, and some of them having 
been summoned they have been obliged to resume work. 
They intend to give proper notice to leave unless they get 
their wages increased. Meanwhile the matter will pro- 
bably be amicably arranged. At Middlesbrough also there 
is some trouble with the helpers. They have left work and 
will not return to the shipyard unless they receive an 
advance in wages. Meetings are being held with a view to 
arranging the matter. 


The Coal and Coke Trades.—All kinds of fuel are in 
request. The collieries and coke ovens are working well, 
and prices are firmer. 








BELGIAN Raiits.—The exports of rails from Belgium in 
the first eleven months of last year amounted to 24,854 
tons. 





Tue InsTITUTION OF CiIvIL ENGINEERS.—At the 
meeting on Tuesday, the 11th of January, Mr. James 
Abernethy, F.R.S.E., President, in the chair, it was 
announced that the Council had recently transferred 
Messrs. Charles Sneath Allott, Edward Kynaston Burstal, 
James Murray Dobson, Frank Garrett, Arthur James 
Hamilton-Smythe, B.A., Thomas Hewson, and Ernest 
Edward Sawyer, M.A., to the class of members; and had 
admitted Messrs. Robert Anderson, Frederick Bluett, 
James Johnstone Bourne, Frederick William Bricknell, 
Henry Fawcett Crawford, John Edward Crickmay, Henry 
Albert Cutler, Robert Charles Dyson, Lewis Poynder 
Garrett, Jobn Gérlach Gérds, Stephen Henderson, David 
William Herbert, Gerald Bulwer Jenyns, Henry Arthur 
Johnson, George Albert Kessler, Zachary Harris Kingdon, 
James Halls Kinipple, Harold Edward Lockhart, Frederick 
Thomas Nicholes, George Tod Ogilvie, John Henry Parkin, 
Samuel de Perrot, Henry Vivian Majendie Phelips, Phili 
Jobn Pinckney, Frederic William Quick, William Reid, 
Gotfred Midgley Taylor, Harry James Thompson, Arthur 
May Tippett, Edward William Wilkins Waite, Cyrus John 
Williams, Harold Wright, and Arthur James Yorston, as 
students. The monthly ballot resulted in the election of 
Mr. Edward Goodman Sheward, Locomotive and Carriage 
Superintendent, S. Indian Railway, Madras, as a member ; 
and of Messrs. George Neill Abernethy, Stud. Inst. C.E., 
Resident Engineer, Stour Quay Works, G.E.R. Co. ; 
Daniel Ford Goddard, Gas Works, Ipswich ; John Henry 
Hanson, Borough Surveyor, Barnsley ; George Edward 
Jarvis, P.W.D., Transkei, Cape Colony ; Robert Alexander 
Mac Brair, Deputy Engineer, Oxford Local Board ; Arthur 
de Saubergue, Stud. Inst. C.E., Swadlincote, Derbysbire ; 
Edward Parke Seaton, Kensington; George Henry 
Stephens, Stud. Inst. C.E., Hampstead; and Charles 
Froggatt Wike, Assistant Borough Surveyor, Leicester, 
as associate members. Mr. Frederick Ebenezer Baines, 
Surveyor General of Telegraphs, General Post Office, was 
made an associate. 
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ANGUS’S 


REVERSIBLE TOOL 


HOLDER. 


CONSTRUCTED BY MESSRS. GARVIE AND CO., ENGINEERS, LONDON. 









































WE annex engravings showing a very handy arrange- 
ment of reversible tool holder, patented by Mr. J, Angus, 
and now being made by Messrs. Garvie and Co., of 
5, New-street, Bishopsgate-street, E.C. In our illustra- 
tions, Fig. 1 shows the application of the attachment to 
a slotting machine, Figs, 2 to 5 are details of this appli- 
cation, while Figs. 6 and 7 show the arrangement as 
applied to a planing machine. 

By the aid of this attachment slotting machines can 
be made to cut during the up as well as the down stroke, 
or the arrangement can be employed to “clear” the tool 


during the up stroke, the machine cutting during the | 


down stroke only as usual. Referring to Figs. 1 to 5, it 
will be seen that the tool P, which is of comparatively 
small proportions, is provided with two cutting edges 
constructed to cut both on the up and down strokes. The 
shank of the tool passes through the tool holder and the 
cylindrical fulcrum. The right and left sides of the tool 
are a free working fit in the tool holder, but a sufficient 
clearance is allowed longitudinally to let the tool oscil- 
late so as to put one edge of the tool into a cutting posi- 
tion, and at the same time to relieve the previous cutting 
edge, and so on alternately at the commencement of each 
up or down stroke or backward or forward stroke. This 
also acts well as a relieving arrangement for an ordinary 
tool with one cutting edge, and by making the cutting 
edges of tools so relieved as hard as possible through 
being heated to a proper degree and then plunged into 
cold water without further tempering, they will do a 
great deal more work. 

The tool P is a free fit on all its four sides in the 
cylindrical fulcrum N, and is firmly secured by a set 
screw as shown in Fig. 3. The fulcrum is fitted to 
revolve freely in a cylindrical hole bored transversely in 
the end of tool holder, in which it is held by a tail 
pin, nut, washer, and lock nut. The fulcrum is also 
provided with a flange or shoulder to which the bent end 
of a tappet or fulcrum, rod is attached and by which a 
vibrating motion is imparted to fulcrum and tool. 

The tappet rod is carried from the side to the centre 
and out at the top end of holder by a sliding block 
arrangement g, so as to enable the holder and tool to be 
set to cut at back or front, right or left side, or at any 
angle in a horizontal plane. In slotting or shaping 
machines the tappet and gear are actuated by a stationary 
bracket / fixed to the frame of themachine. The tappet 
bracket is also provided with a slot hole i to allow the 
tool holder, tappet rods, and tool straps to be bodily 
moved across the face of the slotting machine ram so as 
to draw the tool towards the work, providing the work 
is so set that the slide screw of machine table has not 
sufficient travel tomove the work to the tool. 

When a round tool holder is used special provision is 
made for fixing it to the slotting machine ram by means 
of two pairs of steel gripping blocks a which are fitted to 
ordinary tool straps 4, and by simply screwing up or 
unscrewing the set screws c the tool holder is firmly 
held to resist the work or released to allow of being set 
in a different position. In order to prevent the tool 
holder from dropping when the set screws are withdrawn 
from the gripping blocks, a free fitting light steel ring d 


is provided to be placed on the tool holder so as to rest on | position by the washer and nuts M. 


Fug. 7. 

































































upper side of one of the steel gripping blocks. 
is seeured by a steel set screw e which tightens against 
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The ring | shank of the revolving eye L is partly reduced in dias 


meter to take the sliding collar K, and the other end is 


a piece of steel / inserted in ring dto protect the tool | bored to receive the cylindrical fulerum N, in which the 


holder from being marked by point of screw; 
arrrangement permits the workman to release the tool 
holder and turn it around and to set the tool to work in 
any position without stopping the machine. 

The cutting edges of the double tool are so arranged 
as to obviate the necessity of altering the existing feed- 
ing gear of ordinary slotting machines by having one 
cutting edge of tool thrown slightly forward, so that by 


simply doubling the amount of feed (which can be done | 
at once by the ordinary feeding gear) the other edge of | 


the tool splits or takes off half the double feed in making 
the down stroke, after which when the tool is tipped by 
the tappet gear the forward edge of tool is put into the 
work at the commencement of up stroke and so takes off 
the remaining half of feed, by which means the machine 
is made to perform exactly twice the amount of work in 
a given time. 

When the double tool is at work the strain is borne by 
the tool by coming in contact alternately with opposite 
ends of the slot hole in tooi holder. The cylindrical ful- 
crum is thus in a neutral position and almost free from 
any strain, and this insures its durability and the accurate 
working of the double cutting tool. As the receding edge 
of the double cutting tool does not drag back on the work, 
the cutting edge is kept intact and can be made much 
harder than an ordinary immovable tool, so that the work 
is finished in a better manner. In order to prevent the 
metal cuttings from working into the slot hole of tool 
holder a vulcanised india-rubber apron is slipped on the 
tool. India-rubber buffers are also placed on the tappets 
to deaden the impact and prevent breaking of tappet 
rods. 

In attaching the double cutting tool and holder to a 
planing machine the motion for tipping the tool may 
be taken either from the existing feeding gear or from 
the relieving gear which lifts the tool box of some single 
cutting planing machines (so as to clear the cutting 
edge of tool off the work during the return stroke). 

In the planing attachment shown by Figs. 6 and 7, 
the cylindrical plug or buffer of the present relieving 
gear (which communicates motion from an ordinary 
single acting cam and spindle to lift tool box) is removed, 
and its place in the centre of slide is supplied by a new 
double acting specially designed cam B which is fitted 
with a feathered key, so that it can slide vertically on 
the existing relief spindle A, and also work within 
the strap or wiper box C, the rod end of which passes 
through the hole in the saddle of the machine at present 
occupied by the existing relief plug, and enters the 
cylinder E where it terminates in a screwed end on which 
is fitted the collar D. The cylinder E(which slides in a 
hole bored through the centre of the cast iron strap 


the other end tapped to take the screwed end of the piece 
F, and the internal space between the ends is taken up by 
spiral springs, adjusting screws, or leather packing G, 
which being rather elastic prevents breakage of the ful- 
crum rod OQ. The sliding piece F is slotted to take the 
end of the lever H, which is a fixture on the vertical 
spindle I that lays flush with the side of tool bar ina 
longitudinal groove cut in same. 

The tool bar Q is bored out at the bottom end to receive 
the separate revolving tool holder L, which is held in 
The cylindrical 





this | tool or tools P is secured by the set screw 5S. 


The rota- 
| tive motion of the existing relief spindle A = } of a revo- 
| lution backward or forward at the end of each stroke of 
| the machine, by which means (the double acting cam B 
having its two apexes at right angles) a reciprocating 
motion is imparted through the pieces C, D, E, F, and G 
to the levers H and J, J, which in turn actuate the tool 
P through the pieces K, O, and N. 

Special features in the arrangement are that the tool 
P, bar Q, and separate holder L, together with the other 
parts of communicating gear may be turned completely 
around on D asa centre, or be placed to work at any 
angle with the planing machine table, while at the same 
time the strap or wiper box C remains in a horizontal 
position in contact with cam B. The separate revolving 
tool holder L also admits of being turned completely 
around on its axis, together with the tool P, which can 
thus be set to work at any angle with tool bar Q without 
in any way impeding the action of tool. 

A provision is also made for raising or lowering the 
tool bar Q independent of machine slide by having the 
levers H made separate, and a sliding fit on the spindle 
I, and also fitted with an adjustable gib key and set 
screw. The slot holes W W are extended in length to 
allow of the required vertical range for lifting and lower- 
ing. The set screw U supports the bar Q in the fixing 
straps T T, while the front screws of same are slackened 
out to permit the tool bar being attached or detached 
from machine slide. The groove V, into which end of 
screw U projects, is made a little shorter than slots W, 
so as to prevent the pieces F and H from being damaged 
by weight of tool bar when it is raised or lowered. 

The raising or lowering of the tool bar Q may be 
effected by providing an extra fixed lever (similar to H) 
near the top end of the rod I, with a short slot cut in the 
bar Q (as for lever H) to permit of the sliding piece F being 
connected with the said additional lever, as with lever 
H. The rod I is secured in its working position by the 
bearings and screws X X, and the top end of the tool 
bar is tapped to receive the eye bolt Q" to take a sling 
chain when necessary. The above combination renders 
the double cutting planing tool quite universal, so that 
it can be applied to the work in any required position. 
By cutting the slot W quite through the bar Q from front 
to back the whole attachment can be reversed, so that 
the tool may work either in front or behind the bar. 

Altogether the details of Mr. Angus’s tool holder are 
well worked out, and we understand that it has given 
every satisfaction at the works of Messrs. Simpson and 
Co., Pimlico, and other places where it has been applied. 
We are also informed that Messrs. Garvie and Co. are 


| putting down special machinery for its manufacture. 
block to which the tool is at present secured in ordinary | 
machines) has one end bored to receive the rod C, and | 





| 








MACKENZIE’S ELECTRIC LAMP. 

Tue electric lamp of Mr. Mackenzie, as exhibited at 
the Glasgow Exhibition of Gas and Electric Lighting 
Apparatus by Messrs. Strode and Co., the manufacturers, 
belongs to the class of regulators which automatically 
readjust the length of the arc to its old value, So soon 
as the waste of the carbons has widened the arc too 
much, the current fails in the regulating electro-magnet, 
and the keeper of the latter being released, the carbons 
are thereby permitted to come into direct contact, when 
the full strength of the current is immediately re-esta- 
blished, the keeper is again attracted by the electro- 
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magnet, and the original width of the are is restored. 
Such a process of stopping and starting afresh again 









































must of course cause a temporary eclipse of the light, | 
but if it be effected almost instantaneously the break is | 





only momentary, and not to be distinguished from the 
flicker ordinarily caused by inequalities in the carbons 
themselves. A good lamp of this kind ought therefore 
to act promptly, else the light which it gives out will 
not appear steady ; but if this condition be fulfilled the 
simplicity of the mechanism required for its regulation 
on this plan is greatly in its favour for practical use, 
especially in private works where much attention cannot 
be given to it. 

As will be seen from the illustration, Mackenzie’s lamp 
consists of a base-board P supporting an upright standard 
C, which carries a projecting lever arm B', holding the 
upper or positive carbon A in the tubular holder B. A 
vertical rod E passing downward from this lever B', 
bears at its lower end the soft iron armature or keeper 
F of an electro-magnet, which when the current is 
passing through the are and the electro-magnet, is held 
down by the poles of the latter. The depression of the 
keeper in this way raises the tubular holder B and forms 
the are of light between the upper and lower carbons. 

When, owing to the consumption of the carbons, the 
are is excessively widened, and the current is decidedly 
weakened, the kee-er is released, the lever E rises, and 
the tubular holder B descends. The small weighted 
lever and cam G being held up by the chain G' allows 
the upper carbon to drop on the lower one, thus making 
full contact, which at once re-establishes the full current, 
pulls down the keeper once more, and raises the holder, 
so as to withdraw the carbons and restore the are. The 
length of the latter is limited by the weighted lever and 
cam G, sinking again and holding the carbon tube tight. 

The lower or negative carbon is supported in an 
upright tube having a spiral spring H, which propels the 
carbon upwards. The spiral spring is held down by a 
chain H' which is attached to it by one end. The other 
end of the chain is wound on a barrel to which an escape 
wheel J is fixed, and which is released tooth by tooth by 
the lever K and pallets K' every time the keeper of the 
regulating electro-magnet (which is also attached to the 





lever K) moves up and down. M is a rod conveying 
the current to the lower carbon, and N N are binding 
screws for connecting the lead wires from the generator 
to the lamp. 

It will be seen from our description that Mackenzie’s 
lamp preserves the arc, or source of light, always at one 
point. One of the type we have illustrated is, we believe, 
reckoned to burn five hours, and give a light of 1600 
candles with about 44 horse power. But it can be con- 
structed to take in much longer carbons so as to burn 
for a greater time. 








TEN-WHEELED TANK LOCOMOTIVE. 

WE give this week a two-page engraving, together with 
other views on the present page, of one of a class of ten- 
wheeled tank locomotives, constructed by Messrs. Sharp, 
Stewart, and Co., Limited, of Manchester, for the Lon- 
don, Tilbury, and Southend Railway. The engine is a 
very interesting one, not only on account of its size 
but also on account of certain special features in the 
design which deserves notice. 

The London, Tilbury, and Southend Railway, although 
a smal] system, under 50 miles in length, has to deal 
with.all the classes of traffic found upon the larger lines 
in this country. At Tilbury, about midway between 
London and Southend, two short branches run from the 
main line, down to, and at right angles with, the River 
Thames, the three lines thus forming a triangle. The 
ordinary stopping trains travel down one side of this 
triangle into Tilbury Station on the bank of the river 
(from which point ferry steamers run across to Graves- 
end), and on leaving this station by the other side of the 
triangle regain the main line and proceed to Southend 
or London. It isevident that by this operation the train 
is turned round during its journey, and that a tender- 
engine, on running round the train at Tilbury, must travel 
tender first for the remainder of the distance, or that a 
second engine must be attached to the rear of the train, 
which then becomes the leading end for the remainder of 
the journey. 

The latter method is the one which has hitherto been 
adopted for trains stopping at Tilbury. Express trains 
between London and Southend run through on the 
straight road without going into Tilbury Station. 

For many years the London, Tilbury, and Southend 
Railway was without any rolling stock of its own, but 
was worked by the Great Eastern Railway. This, how- 
ever, has now been altered, and in dealing with the ques- 
tion of providing their own locomotive power for working 
the line, the engineer and manager, Mr. A. L. Stride, 
considered it would be a great advantage to combine in 
one type of engine all the capabilities for drawing the 
heaviest goods or cattle trains, as well as for running at 
high speed with expresses, and for stopping and starting 
quickly with ordinary passenger trains. To accomplish 
this satisfactorily, and to avoid the necessity for a second 
engine at Tilbury, Mr. Stride determined to have a tank 
engine that could run equally well leading or trailing 
end first. It was necessary, moreover, to avoid any 
excessive weight on any pair of wheels, and to run with 
freedom and safety at high speed round the frequent 
curves. 

Compliance with conditions so varied compelled the 
adoption of arrangements and dimensions which are 
unusual and has resulted in the engine we now illustrate, 
which has been fitly described as a‘‘ universal machine,” 
and which supplies the successful solution of the above- 
stated problem. 

The engine has outside cylinders with single slide bars, 
and is carried in front by a four-wheeled bogie, on Mr. 
W. Adams’s system (without, however, india-rubber or 
any material intervening between the upper and lower 
centres) in the centre by two pairs of coupled wheels 
6 ft. 1 in. in diameter, and, at the trailing end, by a pair 
of running wheels, fitted with an arrangement of radial 
axle boxes designed by the makers, and which avoids 
the liability to jamming hitherto experienced. These 
axle boxes are controlled laterally, like the bogie, by 
coiled springs set with the degree of initial compression 
requisite to bring them back to the central position and 
to control any tendency to unsteadiness in the engine. 
A special feature in this arrangement is that each spring 
is so held that when the axle boxes leave the central 
position the spring on the side from which they are 
receding cannot follow up the movement, the effect being 
that immediately on the axle leaving its central position 
it meets with a resistance tending to return it. 

The engine has 17 in. cylinders with 26 in. stroke, and 
the diameter of the driving wheels being as above stated, 
6 ft. 1 in., the tractive power which it is capable of 

72 x 26 
exerting is ite -~==102.9 lb. for each pound of effec- 
tive pressure per square inch on the pistons. As the 
coupled wheels carry a load of 32 tons 1 cwt., it will be 
seen that the engine has ample adhesion in proportion to 
its cylinder power. 

The copper firebox top is stayed by direct screw bolts, 
a compensating arrangement being given to the two rows 
nearest the tubeplate, to allow of the necessary elasticity. 
The details have been worked out by the makers with 
great care, the arrangement of the radial axle-boxes pre- 
senting, as we have said, some special features which 
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suggest their application in many instances in which 
bogies would ordinarily be resorted to. The engines 
work their trains without being turned, and run with 
remarkable steadiness whether with front or hind end 
leading. The brake arrangements consist of a steam and 
hand brake; the former being provided with an auto- 
matic reducing valve for regulating and reducing the 
pressure as may be desired. The general arrangement 
will be understood from the illustrations, and the dimen- 
sions will be found as under: 





Cylinders and Motion : ft. in. 
Diameter of cylinders eee eee 1 5 
Stroke... eee ove eve ese an 2 2 
Distance apart between centres of cy- 

linders on sai ove one eee 6 3 
Width of steam ports pe 0 13 

- exhaust ,, ese 0 3 

Lengths of ports 1 2 
Diameter of piston rods ... one ois 03 
Length of connecting rods between 

centres ane one oi eee “_ 6 3 
Length of eccentric rods between centres 5 8 

Wheels and Frames: 

Diameter of bogie wheels ... S32 
- coupled ,, -_ € 3 
6 trailing ,, ... ne we 3 1 
Distance between centres of bogie wheels 6 6 
98 es centre of bogie and 
front coupled wheels oe ow 10 4 
Distance between centres of coupled 
wheels “~ pie ose sal ’ 8 6 
Distance between centres of hind coupled 
and trailing wheels ° on eee 7 3 
Fixed wheel base eee 8 6 
Total La au iia ia 29 4 
Width of tyres of coupled wheels... es 0 54 
mn a bogie and trailing 
wheels oi an eee eee ins 0 & 
Total sideplay of bogie ... = 0 2 
“ “ trailing wheels... 0 2 
Distance apart of frames ... si t 0 
Thickness of frames eee 01 
Boiler: 
Length of barrel... — 19 6 
Diameter of barrel inside ... ove .. 3 
Thickness of barrel plates... cee 0 0} 
< smokebox tubeplate ese 0 03 
Length of firebox shell outside id 6 0 
Width a os os at bottom 3 104 
Depth - se »» below cen- 
tre line of boiler ... af ioe ae 4 81 
Length of firebox at top inside ste 5 143 
a me bottom inside ... 5 4,3 
Width 99 - inside : 3 23 
Height _i,, ss - sm se 5 5% 
Thickness of firebox shell plates, sides and 
back wie ‘in eee ti ; 0 0 
Thickness of firebox shell front plate 0 02; 
én P- “ top plate... 0 0% 
99 9 copper plates 0 04 
o9 ae tubeplate an 0 OF 
Length of tubes between tubeplates . 10 10, 
Diameter of tubes outside... ose ee: 0 13 
Number of tubes (bras?) 200 
Diameter of chimney at bottom eee 1 3} 
sq. ft. 
Heating surface: Tubes eas eee 923 
Firebox... eee ona 97 
Total ose 102( 
Firegrate area eee oun ae = 17.25 
Flae area through tubes (disregarding 
ferrules) ... a =e a pox 2.2 
Area through chimney at smallest part ... 1.31 
Ratio of grate area to total heating sur- 
face ... wei eve as pon as Beha 
Ratio of flue area through tubes to grate 
ATER os eee eee oe eee ° 1: 7.84 
Ratio of chimney area to grate area 1; 13.17 
Ta nks 3 
Capacity — ing oni «+ 1300 gals. 
Weight in Working Order: 
tons. ewt. qrs. 
On bogie ‘ exe - 1 18 0O 
», front coupled wheels ... - 16 0 2 
»» hin - +s eee eo 16 0 2 
»» trailing wheels ... eee ‘ 8 2 3 
Total ... 56 1 3 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-fron Market.—Last Thursday’s warrant 
market was firmer, and the closing quotations were fully 
2d. over those of the previous day. There were transac- 
tions during the forenoon from at 52s. 11d. to 53s. 1d. cash, 
and from 53s. 2d. to 53s. 34d. one month, the close being 
buyers at 53s. 1d. cash and 53s. 3d. one month, and sellers 
near. In the afternoon prices ranged from 53s.-2d. to 
53s. 34d. cash, and from 53s. 4d. to 53s. 5d. one month, 
and at the close there were sellers asking 53s. 3d. cash and 
533. 5d. one month, and buyers near. Firmness was again 
the rule on Friday, and although prices did not close at 
the best, there was still «an advance of 1d. per ton over the 
previous day’s close. Business was done in the morning at 
trom 53s. 3d. to 53s. 44d. cash, and from 53s. 5d. to 
53s. 6d. one month, and at the close there were buyers 
at 53s. 3d. and 53s. 5d. cash and one month respectively, 
and sellers asking 1d. perton more. During the afternoon 


53s. 6d. to 53s. 7d. one month, the market closing with sellers 
at 53s. 4d. cash and 53s. 6d. one month, and buyers offering 
1d. less per ton. Over the week prices varied to the extent 
of 10d. per ton, but as compared with the close of the pre- 
vious week only 2d. per ton was gained. The market 
| was again active on Monday, and a large amount of busi- 
| ness was done at advanced prices—the close being 2d. per 
ton over last week’s final quotations. Business was done 
during the forenoon at from 53s. 6d. to 53s. 8d. cash, 
53s. 9d. ten days, and from 53s. 8d. to 53s. 10jd. one 
month, and at the close there were sellers at 53s. 7d. cash 
and 53s. 9d. one month, and buyers near. The afternoon 
quotations ranged from 53s. 7}d down to 53s. 6d. cash, 
and from 53s. Yd. to 53s, 84d. one month, and the market 
closed with sellers asking 53s. 6d. cash and 53s. 8)d. one 
month, and buyers near. Dalmellington No. 1 was advanced 
in price by the makers 1s. per ton in the course of the day. 
Yesterday’s market was weak, and prices receded to the 
extent of 7id. per ton. Business opened in the forenoon 
at 53s. 44d. cash, or 1}d. per ton on a decline ; and prices 
subsequently declined to 53s. cash, and from 53s. 7}d. down 
to 53s. 3d. one month, the close being rather buyers at 
53s. 14d. cash and 53s. 3d. one month. The range of the 
quotations during the afternoon was from 53s. ld. to 
52s. 10$d. cash, and from 53s. 2id. down to 53s. one 
month, and at the close of the market there were buyers 
at 52s. 10jd. cash, and 53s. ld. one month, and sellers 
near. There was a steady market this forenoon, with 
business done’ at 52s. 10}d. and 52s. 1ld. cash, also at 
53s. to 53s. 1jd. one month, the close being sellers at the 
top quotations and buyers very near. Business was done in 
the afternoon at 52s. 11d. to 53s. 1d. cash, and up to 53s. 3d. 
one month, and at the close there were sellers at 53s. 1d. 
cash and 53s. 3d. one month, and buyers offering 1d. per 
ton lower. In the course of yesterday 1104 tons of pig iron 
were transferred from makers’ yards to the warrant stores. 
Notwithstanding the holiday interruptions, a good general 
business has been done in ordinary brands since the com- 
mencement of 1881, and in addition to the instance already 
mentioned several other special brands, including Gart- 
sherrie and Coltness, have been advanced in price 1s. per 
ton. An extensive business was done in special brands 
towards the end of last week, more especially for the 
Continent, and there were also placed some fair-sized 
orders for America. Secondhand lots are now held for close 
upon makers’ prices. The fact that prices have receded 
somewhat does not seem to have checked the decided feel- 
ing of hopefulness in the future expressed and acted upon 
by persons outside the trade. The makers are meeting 
that feeling freely, and pig iron continues to be pushed 
rapidly into the public warrant stores to supply the demand. 
All the five blast furnaces at Calder Lron Works have been 
stopped for repairs, but they will shortly be relighted, if 
indeed they are not already at work again. 
large new furnaces at Langloan Iron Works has also been 
blown out for repairs, but it is not expected that it will be 
relighted for several months. The number at present in 
blast is 118, as against 101 at this time last year. Last 
week’s shipments of pig iron amounted to 6182 tons, or 
507 tons those of the corresponding week last year. At 
the end of last week the stock of pig iron with Messrs. 
Connal and Co. stood at 501,977 tons, the amount trans- 
ferred from makers’ yards from the 25th ultimo being 
6127 tons. 
The Forth Bridge-—The report by the directors of the 
Forth Bridge Railway Company to the half-yearly meeting 
of the shareholders, which is to be held to-morrow, says : 
Since the date of the last half-yearly meeting the directors 
have been in negotiation with the several contractors, with 
the view to a settlement of their claims, and they are glad 
to announce that the Messrs. Arrol and Co., and the 
Messrs. P. and W. M‘Lellan, whose contracts amounted to 
nearly 900,0001. and 140,0001. (inclusive of that with the 
Messrs. Krupp) respectively, have fairly considered the 
circumstances of the company, and have accepted such 
terms as, in the opinion of the directors, are favuurable to 
the company. The directors regret to state, however, that 
the Messrs. Vickers and Sons, of Sheffield, whose contract 
for the supply of the steel chains for the bridge amounts 
to 205,0001., have preferred such a claim as to leave no 
alternative but an appeal to arbitration. With regard to 
the future, the directors have, with much regret, concluded 
that the only prudent course would be the abandonment of 
the undertaking, and a Wharncliffe meeting is to be held 
accordingly, at which the proposed Abandonment Bill will 
be submitted for the approval or otherwise of the pro- 
prietors. In arriving at this conclusion the directors have 
been guided in a great measure by the report of the Com- 
mission of Inquiry into the Tay Bridge Accident, which 
clearly indicated that the requirements of the Board of 
Trade in connexion with structures of a similar character 
to the Forth Bridge to be erected in the future, would 
entail an expenditure very much in excess of that con- 
templated by this company ; and, having regard to the fate | 
of the Tay Bridge, the directors saw no prospect of the 
additional capital being subscribed, even assuming that | 
the bridge in other respects was such as now to command | 
public confidence. In the event of the Abandonment Bill 
being resolved upon, the directors will proceed at once to 
make an immediate payment to account, and to realise and 
distribute the entire assets as early as possible. 


Anstruther and St. Andrews Railway.—The contract | 
for the construction of the new railway between St. 
Andrews and Anstruther has been placed with Messrs. 
John Coghill and Sons, contractors, Greenock. A large 
portion of the permanent way material bas already been 
delivered at the Anstruther Station, and it is stated that 
the contractors will shortly ke ready to commence opera- 
tions. 


Wick Harbour Trust.—At the annual meeting of the 


One of the | 


| during the past three years: 





Wick Harbour Trust, held last Friday, the annual state- 





iron changed hands at from 53s. 4d. to 53s. 5d. cash, and from 





ment of accoants was presented, from which it was shown 





that the revenue for the year 1880 was 6000l., and the 
expenditure 66001., thus showing a deficiency of 6001. 
The total debt, including the Government léan, is now 
60,1761. 

Timber Imports at Greenock.—Out of 818 vessels of 
upwards of 50 tons each which discharged cargoes at 
Greenock in the course of last year, there were 122 laden 
with timber, being an increase on the number of timber- 
laden vessels in the preceding year of 58 vessels, and 
56,837 tons. Such a large increase in the amount of 
timber imported during one year may be taken as a very 
decided proof of the improvement in trade, that is so 
generally alleged to have taken place. 


Clyde Pilot Board and Testing for Colour Blindness — 
At the annual meeting of the Clyde Pilot Board held 
yesterday a communication was submitted from the Board 
of Trade in reference to the advisability of making the 
examination for pilots’ certificates to include testing for 
colour blindness: and a resolution was come to in accord- 
ance with the recommendation. 


Royal Scottish Society of Arts.—A meeting of this 
Society was held on Monday evening, Mr. Henry Cadell, 
| president, in the chair. Mr. Sang, secretary, submitted 
| the report of the committee, of which Mr. Thomas Heath 
| was convener, on Mr. Alexander Frazer’s ‘‘ Novel Form 
}of Thermometer.’” The committee considered that the 
instrument, as presented to them, had more interest asa 
| scientific curiosity than as an instrument of accuracy, but 
| that it might have applications of considerable practical 
importance, such as for use in hothouses and other places 
where it was desirable to maintain the temperature within 
a small range, in which case the position of the stem would 
readily call attention to the fact that the temperature had 
passed outside the settled limits. Its present undeveloped 
condition, the committee thought, might possibly be 
improved upon by the application of the principle of the 
electric thermometer. The committee commended the 
inventor for the neat idea contained in the thermometer, 
and for the superior workmanship and delicate adjustment 
displayed in it. Mr. Sang also read the report of the com- 
mittee, of which Mr. Fred. J. Ritchie was convener, on Mr. 
Matheson’s ‘‘ Method of Winding up 'hronometers.’’ The 
committee appreciated the simple means of attaining the 
| object in view by the inventor, but did not recognise the 
| necessity for such application, as the overturning of a 
watch on its gimbals for the purpose of winding could not 
prove hurtful to its time-keeping qualities. Dr. W. J. 
Black, surgeon-major, exhibited and described drawings of 
a Roman villa at Brading, Isle of Wight, which he had 
visited in the course of last year. 











NOTES FROM THE SOUTH-WEST. 

Newport.—The coal trade here appears to be fally par- 
ticipating in the activity which characterises Cardiff, and 
the demand still continues strong. Prices have been firm, 
with an upward tendency. The clearances for the past 
week show a large increase. The iron works are in full 
swing, and further contracts are reported to have been 
| recently obtained by local masters. It is to be regretted 
| that neither in tin plates nor in iron ore is there much 
| improvement to record. Last week’s shipments comprised 
21,639 tons of coal, and 1761 tons of iron. The imports 
comprised 12,533 tons of iron ore from Bilbao, and 
6179 tons from other sources. 


Cardif.—The pressure for coal does not abate, and 
rices are firm at from 9s. 6d. to 10s. 6d. per ton, col- 
iery screened, for steam coal. It has been rumoured that 

at the latter price a quantity of coal has been sold for 
delivery over the year, and, if true, the transaction is an 
important one, as showing the existence of a belief in the 
permanence of the present state of things. The new year 
has not up to the present materially affected the iron 
ore market, and very little contracting has been effected. 
Last week’s shipments comprised 98,346 tons of coal, 
2954 tons of iron, and 1001 tons of patent fuel. The imports 
comprised 3649 tons of ore from Bilbao, other quarters 
sending 3577 tons. 

Reopening a Colliery.—Operations were commenced on 
Tuesday in order to reopen the Gwrhay Colliery, which has 
been stopped for some time. Sinking operations at the 
new pits near the Holly Bush are also being pushed on 
vigorously, so that prospects at Argoed are looking 
bright. 

Lydney-on-Severn.—Thke exports from this port—made 
up principally of Dean Forest coal—have been as follows 
1878, 107,188 tons ; 1879, 
129,880 tons ; 1880, 110,611 tons. The year’s exports, when 
compared with those of 1879, show a deficiency of 19,279 
tons, arising, in all probability, from the disorganised state 


| of the Dean Forest coal trade in the beginning of last year. 


This was occasioned by the second shilling per ton advance, 
and the stoppage of the Parkend Collieries. 


The Forest of Dean.—The coal and iron trades of this 
district are quiet and without improvement. Business is 
exceptionally quiet at the local docks. Since the November 
advance there has been a very marked diminution in the 
tonnage of coal sent over the Severn Bridge. 


New Line of Steamers.—A new line of steamers, to ply 
between New York, Plymouth, and Newport, has been 
started by Messrs. Jones Brothers and Co., of Newport 
and Cardiff, with Messrs. H. H. and 8. Budgett and Co., 
of Bristol and New York, as agents. The first steamer of 
the line left Newport on Monday. This steamer was 
launched recently at Sunderland, having been built for 
Messrs. Jones Brothers and Co. She was named the 
James Grice, after Mr. Grice, of the Patent Nut and Bolt 
Company, one of the successful merchants of Newport. 
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NOTICES OF MEETINGS. 
INSTITUTION OF CIVIL ENGINEERS. — Tuesday, January 18th, 


at 8 p.m. ‘Deep Winning of Coal in South Wales,” by Messr¢. 
T. F. Brown and G. F. Adams, M. Inst. C.E. 

THE METEOROLOGICAL SOCIETY.—Wednesday, the 19th instant, 
at7 p.m.,, at 25, Great George-street. Westminster. The Report of 


the Council will be read, the Election of Officers and Council for 
the ensuing year will take place, and the President will deliver his 
Address. 

PHYSICAL SocteTy, —On Saturday, January 22nd, at 3 p.m., the 
following communications will be made: “On the Measurement 
of Small Resistances,” and “On a Method of Comparing the 
Capacities of Two Condensers,” by R. T. Glazebrook. 
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facturers and Purchasers to the advantages offered by the 
INFORMATION AND INQuIRY Room now established at the 
new offices of this Journal. In this room are kept for the 
benefit of visitors, files of the principal English and 
foreign technical journals, and the circulars and cata- 
logues of the leading manufacturers in the Engineering 
Trades, either for reference or distribution. A classified 
arrangement of the various advertisements which appear 
either continuously or from time to time in ENGINEERING 
will also be available for reference. Manufacturers are 
invited to contribute their catalogues and circulars, 
which will be indexed and placed under the care of an 
attendant. 
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FACTORY INSPECTION. 

Ir is a good sign of the times to find that at least 
a portion of our operatives have arrived at the very 
sensible conclusion, that, if they would better their 
position, they should take an active and really prac- 
tical method of obtaining that result. Whatever 
the ultimate effect of the Employers’ Liability Act 
may be, it must be feared that it will much fail in 
one respect—that of preventing accidents. In 
regard to factories under the Factory Acts, how- 
ever, provisions exist which, if they could be pro- 


perly carried out, would tend largely to the preven- 
tion of accidents, But, as we have frequently 
urged, how can the small body of inspectors now 
employed perform more than a fraction of the 
duties that the various Factory Acts impose on 
them ? 

We are glad to find, therefore, that the workmen 
have courageously but prudently urged their case on 
the Government. A deputation, representing the 
Trades Union Congress, and many of the trades orga- 
nisations of the United Kingdom, has recently had an 
interview at the Home Office with Sir W. V. Harcourt 
at which Mr, Redgrave, chief inspector of factories, 
was present, Mr. Broadhurst, M.P., introducing the 
deputation, which consisted of some forty persons, 
being delegates from the leading manufacturing 
districts. ‘The object of the interview was to urge 
the Government to increase the number of the staff 
of inspectors under the Factory and Workshops Act, 
and to associate practical men of the working classes 
with the work of inspection. ‘The proposal, so far 
as the latter point is concerned, is not new, but we 
believe has not hitherto met with the approval of 
the existing staff of inspectors. 

Mr. Broadhurst stated that they represented the 
‘Trades Union Congress held in Dublin last Sep- 
tember, and a large number of trades councils of 
various parts of the kingdom, ‘They had put their 
views in the shape of a memorial, which was to the 
following effect: That violations of the Act were 
taking place in almost every branch of industry to 
which it applied ; that females, children, and young 
persons were being employed beyond the prescribed 
hours, and that the sanitary arrangements of fac- 
tories and workshops, and other places in which 
men, women, and children were employed, were 
neglected. In fact, the Act in some places had 
proved almost a dead letter. They did not desire 
to complain of the lethargy on the part of the pre- 
sent staff of inspectors, but submitted that it was 
not large enough to maintain the due observance of 
the law, to secure which, in the most economical and 
effective manner, would be, they contended, to 
appoint a number of practical working men and 
women as assistant sub-inspectors to work under the 
direction and control of the present staff of 
inspectors and sub-inspectors, who, they believed, 
were most able and conscientious men. They, how- 
ever, contended that the area to which their duties 
related was altogether too large to admit of their 
paying anything like the required attention to the 
evasions of the law which were taking place every 
day. 

several of the deputation supported the memorial, 
and, in reply, Sir W. Harcourt stated that he bad 
heard with great interest the statements which had 
been made. He fully desired to give the greatest 
effect possible to the intended operations of the 
Factory and Workshops Act. ‘The desired increase 
in the number of inspectors of course involved a 
question of expense, and no matter what party was 
in power the great difficulty to coatend with finan- 
cially was the constant increase of expenditure that 
went on annually in connexion with each gover- 
mental department. Hence it became a question 
as to how much additional expense would be caused 
by a system of more extended inspection. Another 
thing must be thought of, namely, not making too 
much friction in the working of the Act. It had 
been stated that it was chiefly the small class of 
manufacturers who infringed the Act, and this 
evidenced that great tact should be used in 
enforcing its provisions, that it should not be 
worked so as to make it a source of hostile pro- 
ceedings between classes, Sir William Harcourt 
suggested that in cases of infringements, persons 
interested had, instead of reporting direct to the 
inspectors, better write to the representatives of 
of their several trades who, upon receipt of such 
information, could communicate oflicially with the 
inspectors, and if persons connected with particular 
trades would be at the trouble to inform the 
inspectors where their eyes should be specially 
directed, he would take measures to insure attention 
being paid to such communications. In that way 
the force already existing could be made more effec- 
tive. He thought, and Mr. Gladstone held the 
same view, that the artisan class had a fair and 
strong claim to be represented to the inspectorships. 
He thought that the office ought not to be con- 
fined to one class, and that such a body should be 
made as representative as possible, ‘They must 
take care, however, that new appointments should 





not be of an aggressive character, and they must 
avoid to seem taking part in a war between the 





pee and employed. The aim should be to 
find practical and experienced men who might give 
to the State the advantage of their knowledge. He 
pledged himself to no details, but had simply given 
utterance to the principles by which he desired to 
be guided in the matter. 

We think that no one who has an extended 
knowledge of the factories, workshops, &c., now 
legally under Government inspection, will hesitate 
to say that an increase in the number of inspectors 
is absolutely and urgently necessary. It is physically 
impossible for the present staff to carry out effec- 
tually the provisions of the Act. But how it may 
be prudent to increase the staff from the operative 
classes is an entirely different question. To do this 
in an efficient manner it would require a kind of 
representative inspector from each class of manu- 
factures now under the Act, from the cotton factory 
to the brickfield, from the Bond-street milliner to 
the artificial flower maker. Another difficulty would 
arise in the fact that the leaders of the operative 
classes, generally, show an absolute incapacity to 
take up the subjects relating to differences between 
einployers and employed in an impartial mannzr, 
Witness, for example, the constant strikes which 
have taken place for many years past. At present 
we do not think that any such plan would be 
feasible, and in this opinion we believe Mr. Red- 
grave fully concurs in one of his recently issued 
reports. ‘The present relations of master and man 
are already far strained, anda little more tension 
might prove serious to both interests, 








RAILWAYS IN 1880. 

No department of British industry has so unvary- 
ing a record of progress as have the great railways 
in 1880. There has been an enormous and nearly 
unvarying increase of traflic receipts, dividends 
have risen and promise to rise, and the value of the 
securities has increased throughout the year, 
Working expenses have been low, and some of the 
lines have been relieved of unprofitable capital by 
the opening out of new branches, so that the results 
of the working of the year have been exceptionally 
favourable. Naturally, the lines that serve great 
mineral districts have reaped the largest benefit, for 
the revival commenced in the mineral trades, and 
hence lines such as those of the North-Eastern and 
of the Furness have the largest increases in the 
receipts from traffic, ia comparison to the total. 
But the benetit has spread to the lines on which the 
goods traflic preponderates, and is now spreading to 
what may be called the passenger lines. And 
whilst on the mineral railways in the future, it may 
be that the increases in the traflic may not be so 
large in minerals, for they will compare with periods 
less depressed, yet it seems clear that from the 
immense increase in the circulation of money, and 
from the general augmentation of trade, there will 
be an addition to all classes of the traffic, which 
must sensibly benefit all lines in a greater or less 
degree. ‘The remarkable increase in the traffic 
during the past year is one of the most prominent 
features to be noticed. It is not alone that a 
mineral railway, such as the North-Eastern, has 
to acknowledge in the year that its traffic 
receipts have risen by something like 830,000/. over 
those for 1879, but smaller mineral lines like the 
Furness Railway chronicle gains to the extent of 
120,000/. on the year—a gain that may be said to be 
almost unparalleled in its proportion in the recent 
history of railways. On goods lines the traffic has 
increased in a ratio of which the 190,000/. rise of 
the Lancashire and Yorkshire Railway receipts, and 
200,000/. on the Midland areindications, And on pas- 
senger railways, whilst great lines like the London 
and North-Western haveadded 460,000/.to their earn- 
ings, and others like the Great Northern, on which 
the depression in agriculture has been felt, are per- 
force content with a gain of 35,000/. in the year, 
lines like the Metropolitan also show the substantial 
addition of about 25,000/. on the year, so that it is 
evident that the growth has been general, and in some 
instances very great. It affords proof that the volume 
of traftic and travel has not only received aceessions 
of light streams by the tapping of new districts, 
but that there is a general revival in trade, which is 
swelling the whole stream, unless it be in the exclu- 
sively agricultural districts, in some of which the 
benefit of the better harvest is scarcely felt yet. 

But there has been not only increased traffic, but 
a tendency to economic working. Coal has been 
very cheap throughout the whole of the year; iron 
and steel and other materials, unless in exceptional 
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instances, have also been low in price, and labour 
has had only very slight additions to the minimum 
rates to which it was brought in the dull times that 
are passing away, so that the whole tendency of the 
working has been in favour of the railways, though 
it has been accompanied by the fact that the class 
of goods and minerals carried has been, as is usual 
at the outset of a revivalin trade, of the heavier and 
bulkier classes which yield less profit on the transit. 
But thus favoured, it was to be expected that the 
companies would have handsome additions to the 
net receipts, and to the amounts for distribution 
amongst their proprietors. For some months to 
come it will not be possible to state the exact sum 
that has been added to the dividends of 1879, but it 
seems probable that whilst some of the less fortunate 
passenger companies will maintain their rate only, 
on the bulk of the railways the return to capital 
will vary from one to three per cent, over that of 
the year just named, and remembering the largeness 
of the holding of ordinary capital in British rail- 
ways, it must be confessed that this is a handsome 
outcome for the first year of the revival in trade, It 
is evident that the favouring circumstances which 
have contributed to this result, cannot be expected 
to long continue so as to enlarge it greatly ; as the 
revival in trade is more marked, the value of money 
will increase, and the prices of coal, iron, steel, and 
other materials needed very largely by the railways 
will tend upwards, so that it will still need a growth 
in the traffic receipts to maintain the increased divi- 
dends that have been and are likely to be paid. 

This brings us naturally to notice the rise in the 
value of the stocks and shares of railway companies, 
As the value of an investment is just what it will 
bring, so it was to be expected that the higher 
dividends would send up the prices of shares, the 
more especially as money was coincidently cheap. 
We may easily see that this has been the case: the 
price of ordinary stock in the London and North- 
Western Railway has risen from 148 at the begin- 
ning of the year, to 162 at its close; that of the 
North-Eastern Railway has risen from 147 to 176; 
and those of other companies have increased in pro- 
portion to the benefit that they have received from 
the trade revival. In the two instances above, and in 
that of the Furness Railway, the increase is great; 
in that of the Lancashire and Yorkshire, and of the 
Midland, the addition to the value in the year is 
from 7/. to 9/., whilst in that of the passenger rail- 
ways it is much less, It cannot be said that these 
fluctuations in the value are entirely caused by the 
influences referred to, but it is certain that they are 
the chief of the motors that have brought about 
the increase. And it is probable that the increase 
in the value will generally continue, though less 
markedly, in the cases of the mineral companies. 
During the last few years there has been a consider- 
able addition to the mileage of the chief lines, and 
as all parts of the country feel the influence of the 
change, and as the money in circulation continues to 
increase, it is probable that the traffic receipts will 
grow over the whole of the enlarged lines. Though 
tke dividends may be partly kept in check by the 
increase of the working expenses, yet if the experi- 
ence of the last era of prosperity is renewed, it may 
be expected that these dividends will progress, and 
though minimised by dearer money, a growth in the 
market value of railway securities may be looked 
for in the coming year. As yet, the future of the 
railways of Great Britain is without bounds; they 
may hope to be relieved in years to come from some 
of the heavy burdens that now handicap them, 
though there will be also an extension of the present 
demands of legislation on them in the interests of 
the safety of the passengers. But whilst this may 
be costly, it will yield a return in diminished pay- 
ments for compensation for personal injury, and for 
the present, at all events, the prospects of the 
railway companies of Britain in the view of an 
extended and extending trade must be considered 
good. In a few exceptional instances there have 
been heavy returns from railway investments ; but 
the general return has so far not been very large. 
It is therefore gratifying that the prospect for the 
future is brighter, and it may be fairly believed 
that after the strain they have had to endure, the 
change will be a most welcome one. 


THE ANTECEDENTS OF THE 
PHOTOPHONE.—No. II. 

In our last article* we briefly reviewed the early 
experiments of Mr. Willoughby Smith upon the 
electrical action of light upon the substance selenium, 

* See ENGINEERING, page 1 ante. 











and we propose in the present notice to refer to the 
researches of Dr. Werner Siemens and Professor 
Adams, both of whom took up lines of research 
in connexion with the remarkable discovery first 
announced by Mr. Willoughby Smith, and followed 
one another very closely in the publication of their 
results, 

After Lieutenant Sale’s account of his experiments 
which was read before the Royal Society and which 
we referred to in our last article, the first recorded 
experiments upon this property of se'enium were 
those of the Earl of Rosse, who, towards the end of 
the year 1874 contributed an interesting memoir to 
the ** Philosophical Magazine” in which he describes 
some experiments made to determine whether the 
alteration of the electrical resistance of selenium 
must be traced to the action of light or to that of heat. 
In one of these experiments a bar of crystalline 
selenium was connected with a galvanometer, bat- 
tery, and resistance box in such a mauner that the 
resistances on each side of the galvanometer were 
equal; a lighted candle was then placed 3} in. from 
the bar, the resistance of which thereupon fell 24.3 
per cent. The candle was then removed and, the 
resistances having again been balanced, a vessel of 
hot water was substituted for the candle but no 
alteration in the resistance of the bar could be 
detected, and the results remained the same when 
films of various kinds were interposed between the 
selenium and the source of light or heat as the 
case might be. Theconclusions arrived at by Lord 
Rosse were that the action is due to light and not 
to heat, and that the variation of resistance is pro- 
portional rather to the square root of the intensity 
of illumination than to the intensity simply ; but, 
as his experiments did not lead him to discover any 
exact law, Lord Rosse concluded that this peculiar 
property of selenium would not be applicable for 
the construction of a photometer.* 

The next communications upon the subject were 
made, the one in May, 1875, in Germany, to the 
Academy of Sciences of Berlin, by that eminent and 
successful investigator, Dr. Werner Siemens,+ and 
the other in this country by Professor W. Grylls 
Adams, F.R.S., whose most valuable researches were 
brought by him before the Royal Society imme- 
diately after, i.c., June, 1875. 

Referring first to the researches of Dr. Werner 
Siemens, which were very fully and interestingly 
described by his eminent brother, Dr. C. William 
Siemens, F.R.S., before the Royal Institution, in 
February, 1876, it is interesting to notice that to 
Dr. Werner Siemens is due the merit of being the 
first to give to the selenium under observation such 
a form as to produce the maximum effect under the 
action of radiant energy whether of light or heat, 
that is to say, he constructed the first selenium 
‘*cell,” and by this means he certainly made the 
first advance in the instrumental development of the 
photophone. Fig. 5 is a diagram of Dr. Siemens’ 
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cell, which is constructed in the following way: Two 
spirals of platinum or iron wire A A, BB, are laid 
upon a small square plate of mica in such a manner 
that their directions are parallel without the one 
wire touching the other; a drop of melted selenium 
is then allowed to fall on the spirals filling the spiral 
spaces between the wires, and while the selenium is 
still soft a similar plate of mica is pressed down upon 
the other, the spirals and selenium being enclosed 
between the two plates ; by this means the whole is 
rendered more firm and the selenium is more uni- 
formly distributed. Fig. 6 is another form of selenium 
cell devised by Dr. Siemens, and consists of two plati- 
num wires A A, B B, threaded through a series of 
holes in a plate of micain such a way as to form 
two wire gratings which, before the selenium is 
applied, are insulated from one another. ‘The spaces 
between them are then filled with melted selenium 
and a cover of mica pressed upon it asin the preced- 
ing form of cell. The ends of the two wires protrude 





* Phil. Mag., vol. xlvii., No. 311. 

+ Monatsbericht der Akademie der Wissenschaften zu 
Berlin, 1875, page 80. 

t See Proceedings Royal Society, xxiii., p. 535. 

§ Journal of the Royal Institution, February, 1876. 








beyond the plate, as shown at X and Y, for the 
purpose of placing the apparatus in circuit with a 
battery and galvanometer. After the cells are 
constructed they are annealed by first heating to 
a temperature of about 210 deg. Cent. for several 
hours and then very slowly cooled, during which 
process the vitreous or amorphous selenium is con- 
verted into crystalline, or as it has been called 
‘*metallic,” selenium, in which state it becomes a 
conductor of electricity and possesses the remark- 
able property of being sensitive to the action of 
light. With these little instruments, which could 
be covered by a fourpenny piece, Dr. Werner 
Siemens conducted a most interesting series of 
researches, in which he found that obscure heat 
ray8 are without direct influence upon the resist- 
ance of the selenium, while diffused daylight reduces 
it by one half, and when the apparatus was exposed 
to the direct rays from the sun, Dr, Siemens found 
in some instances that its resistance was reduced to 
one-tenth what it was in its normal condition in the 
dark, 

The results obtained by Dr. Werner Siemens went 
to corroborate the observations of Lord Rosse, 
referred to above, to the effect that the decrease of 
resistance is not directly proportional to the light 
intensity, but is a function of it, approaching more 
nearly to the ratio of the square root of the intensity 
of illumination. Dr. Siemens found and was, 
we believe, the first to point out that the electrical 
properties of crystalline selenium are modified by the 
temperature at which it bas been prepared ; thus, if 
a piece of selenium be heated to a temperature of 
100 deg. Cent.—that is to that of boiling water—it 
becomes slightly conducting, its conductivity being 
influenced by light, and under every circumstance its 
resistance is decreased under the influence of heat. 
If, however, the selenium in the first instance be 
heated to a temperature of 210 deg. Cent. its con- 
ductivity is very much better, and it is at the same 
time much more sensitive to light ; it however differs 
entirely from the last-named preparation in its 
behaviour with respect to an inciement of heat, 
which has the effect of increasing within certain 
limits, instead of diminishing, its electrical resistance. 
These subsequent researches of Dr. Werner Siemens 
formed the subject of a second memoir communi- 
cated by him to the Berlin Academy in the follow- 
ing February, and Dr. C. William Siemens in his 
Royal Institution lecture described and illustrated 
some of the results. The conclusion at which Dr. 
Werner Siemens arrived with respect to the physical 
cause of the electrical action of light upon selenium 
was that the effect is produced by a change in the 
molecular condition of the substance near its surface, 
by which it is more or less converted from an elec- 
trolytic conductor into a metallic conductor, involv- 
ing a liberation of specific heat upon that surface of 
the crystalline selenium which is exposed to the rays 
of light. Dr. Siemens, regarding the fact that it is 
one of the most characteristic features of a metal 
that its electrical resistance should increase both 
with the temperature and with the latent heat which 
it takes up, looks upon selenium which has been 
slowly heated up to 200 deg. Cent. as a metal, and as, 
in his opinion, the cause of the physical change 
must be looked for in a yielding up of latent heat, 
he considers that selenium, both in its amorphous 
and in its crystalline states, is an allotropic modifi- 
cation of metallic selenium, and that it is distinct 
from other metals in the fact that it takes up latent 
heat at all temperatures under 200 deg. Cent. while 
other metallic substances take up latent heat only 
with a change of aggregate state.* 

While Dr. Werner Siemens was experimenting 
with selenium at Berlin, Professor W. Grylls 
Adams was prosecuting a series of highly valuable 
and interesting researches in connexion with the 
same subject in the laboratory of King’s College, 
London, and on the 17th of June, 1875, he made 
his first communication on the subject to the Royal 
Society.t In this paper the author describes a series 
of experiments made for the purpose of determining 
whether the change in the electrical resistance of 
selenium is due to radiant heat, light, or chemical 
action, and whether the action is instantaneous or 
gradual, and also to measure the amount of the 
change of resistance due to exposure to light from 
different sources and through various absorbing 
meiia, 





* Monatsbericht der Akademie der Wissenschaften zu 
Berlin, January, 1876. 

+ On the Action of Light on Selenium. By Professor 
W. G. Adams. M.A., F.R.S. Proceedings Royal Society, 
vol. xxiii., page 535, 
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In these experiments the specimen of selenium 
under observation formed one of the resistances in 
a Wheatstone’s bridge, and had an average resistance 
of about 24 megohms, The absorbing media were 
solutions of potassium bichromate and copper 
sulphate, plates of rock-salt, alum, mica and 
quartz, and various coloured glasses, and the battery 
employed consisted of thirty-five Leclanché cells, 
the currents being taken from groups of five, thirty. 
and thirty-five cells, and it was found that the 
higher the battery power employed the less was 
the resistance of the selenium; experiments were 
made to ascertain if this effect was due to leakage, 
to an opposing electromotive force, or polarisation 
current set up in the selenium on the passage of the 
current, and which increases with it, or to a combi- 
nation of the two influences. Another set of experi- 
ments was made to determine the physical cause 
of the action of light upon the resistance of selenium 
as to whether it is due to a polarisation current set 
up in the selenium by the action of light in opposi- 
tion to the battery current passing through it, or 
whether it is due, as investigated by Dr. Werner 
Siemens, to an action of light rendering the selenium 
a better conductor of electricity, producing, as 
Professor Adams imagined, an alteration in its 
surface analogous to the change which light produces 
on the surface of a phosphorescent body by which 
that body is endowed with the power of giving out 
light after it has been exposed to illumination. 

A great many observations were made in the 
course of Professor Adams’s early researches on the 
effect of exposing selenium to the illuminating 
intluence of various coloured flames, and to the light 
emitted from various incandescent metallic vapours, 
but want of space compels us to pass over these 
most interesting experiments, referring those of our 
readers who desire further information to Professor 
Adams’s paper. In one of these experiments he 
records the fact that the light of an ordinary wax 
taper diminished the resistance of the selenium by 
30,000 ohms, or about one-eighth part of its whole 
resistance in the dark (250,000 ohms). ‘The radiant 
heating effects of the various sources of illumination 
were afterwards compared by means of a thermo- 
pile and delicate galvanometer for the purpose of 
separating if possible from the phenomena the 
effects of radiant heat and of light. These experi- 
ments clearly demonstrated that but little effect is 
rope upon the electrical conductivity of selenium 
y the radiation of obscure heat, but that the effect 
is almost entirely due to radiation belonging to the 
visible part of the spectrum, and Professor Adams 
obtained, as Mr. Willoughby Smith had done 
before,* very marked results by exposing bars of 
selenium to the illumination of the moon. ‘The 
conclusions to which the experiments recorded in his 
first paper led Professor Adams, suggested to him two 
possible hypotheses by which the action of light on 
selenium may be explained. (1) That the light 
falling on the selenium causes an electromotive 
force in it, which opposes a battery current passing 
through it, the effect being similar to the effect due 
to polarisation in an electrolyte, and (2) that the 
effect of light is to cause a change on the surface 
analogous to the change which it produces on the 
surface of a phosphorescent body, and that in con- 
sequence of this change the electric current is 
enabled to pass more readily over the surface of the 
selenium, The investigation of these two hypotheses 
occupied a long series of experimental researches, 
which on account of their important and exhaustive 
nature have become classical, and the results were 
brought before the Royal Society in the following 
summer in a highly valuable paper, which was 
printed in the Philosophical Transactions, and to 
which we sball refer in our next article, as well as to 
the very interesting investigations by Mr. Robert 
Sabine and some more recent experimenters. 





RAIL AND TRAMWAYS IN ITALY. 

A COMMITTEE appointed by the Alta Italia Rail- 
way Company has lately been inquiring into the 
question of tramway competition, and has now pre- 
sented its report. On some local lines this compe- 
tition is very severe; in fact, the tramway in many 
places runs side by side with the railway, and offers 
facilities as regards stopping, &c., which under the 
present system the latter cannot supply. As the pro- 
posed rural tramways may, to some extent, create 
a similar competition in parts of this country, the 
experience gained by the Alta Italia Railway Com- 


* See ENGINEERING, page 2 ante. 





pany will probably be interesting to our readers ; 
whilst the proposed means of meeting this compe- 
tition may suggest some improvements in the econo- 
mical working of secondary and branch lines. 

The two points chiefly to be considered were: 
(1) a reduction in fares, and (2) the giving—as far as 
possible—facilities to the local traffic similar to those 
offered by the tramways, while at the same time 
retaining to a great degree the advantage of speed 
already possessed by the railway. 

The question of a reduction in fares brought 
under the notice of the committee the details of the 
company’s working expenses, which (as far as they 
bear upon the matter in question) are given at some 
length in the report, together with suggestions for 
their reduction. 

The working expenses for 1878 were 2,241,821/. 
l6s., the system comprising 2220 miles, and the 
train mileage being 10,853,543 miles, thus showing 
an expense per mile of 43. 1}d. This expense is 
divided as follows : 


s. d. 

I. Administrative expenses pen 0 2 
II. Maintenance of permanent wa 0 103 
III. Haulage, &. ... is os 1 8 
IV. Station expenses... ove 1+ 24 
V. Sundries ... . 0 24 





Total... aoe oe 4 
The report goes into the question of No. IIL, 
that being the item considered most susceptible of 
reduction. It is divided as follows : 


s. d 

Driving expenses « oe oe  @ SF 
Fuel ... ans ans 0 7.8 
Water ... wi ve sie e00 ow. O 0.4 
Maintenance of locomotives and tenders... 0 3.6 
eS rolling stock “a «a © BS 
Greasing and cleaning i gad eo O 1.2 
Sundry expenses (guards’ wages, &c.) ... 0 0.4 
Total ... 1 8.0 


We may pass over the heaviest item, that of fuel, 
as, owing to the great cost of its transport no com- 
parison can be instituted on this head between the 
expense in Italy and in England. 

After having investigated the working of railways 
in other countries, the committee has come to the 
conclusion that the great point to be aimed at in 
reducing expenses is to minimise the dead weight of 
the trains. It proposes that this should be done by 
the employment (where the gradients do not exceed 
12 or 15 in 1000) of tank locomotives of about 80 
horse power, with lighter carriages than those ordi- 
narily in use; and it recommends engines on the 
Elbel or Gélsdorf system, such as are in use in 
Austria-Hungary. Such trains would travel at 
about 25 miles an hour; and in order to lessen the 
loss of time in pulling up, it is suggested that 
efficient brake power should be employed, the 
Smith-Hardy system being recommended. This 
reduction in the cost of the rolling stock would 
enable the company to run more frequent trains, 
whilst, at the same time, the full powers of the 
engines would be utilised ; and stress was laid upon 
the fact that the greater the number of trains (within 
reasonable limits) the greater would be the traffic. 
In the event of an extra pressure of passengers, it is 
proposed to meet the demand for accommodation 
by running more trains with one engine each, rather 
than longer ones with two. 

The committee considered that great saving 
might be made in almost all departments by adopt- 
ing these suggestions ; for the wear and tear would 
be greatly reduced, whilst as a necessary result, the 
cost of inspection, &c., would be proportionately 
less. At the same time, the lighter rolling stock 
would of course be originally less expensive. 

The frequent running of the tramcars and the 
possibility of stopping them at any point, are advan- 
tages which cannot be equalled by a railway ; but if 
the foregoing proposals were carried out, they 
would no longer have so marked a superiority in 
the former respect. As to the latter, the committee 
advised that simpler arrangements should be made 
for the issue and examination of tickets; and it 
recommended that the number of stoppages should 
be increased, or that (under certain conditions) they 
might be allowed to be made at special points, in 
order to suit the convenience of passengers. 








NOTES. 
Tue Panama Sup Ratiway, 

Captain Eaps the projector of the ship railway 
across the Isthmus of Panama, a rival scheme to the 
ship canal of M. de Lesseps, has, we understand, 
started for Southern Mexico to make a preliminary 





survey of the best route for the proposed under- 
taking across the Isthmus of Tehuantepec. He 
expects to be absent about two months, and the 
results of his operations will be received in America 
with considerable interest. 


Tue Fortacominc Transit oF VENUS, 

The French Academy of Sciences have appointed 
a commission, under the presidency of M. Dumas, 
to carry out the arrangements for observng the 
transit of Venus in 1882. ‘The documents relative 
to the last transit, as observed by the French expe- 
ditions to the Island of St. Paul and the Seychelles, 
as well as the reports on the missions to Japan, 
Sargon, and Noumea, have been published by the 
Academy. We also hear that the English arrange- 
ments for the forthcoming transit will probably be 
placed under the superintendence of Mr. R. A. 
Proctor, the popular writer on astronomy, who is 
now in Australia prosecuting his lecturing tour 
round the world. Mr. Proctor’s name is also men- 
tioned, along with Mr. Piazzi Smythe’s, the Astro- 
nomer-Royal for Scotland, as a probable successor to 
Sir George Biddell Airy. 

THe AMERICAN Society oF Crvit ENGINEERS, 

From the annual report of this association which 
has just reached us, it appears that on the 3rd of 
November last there were belonging to the Society 
12 honorary members, 3 corresponding members, 
473 members, 20 associates, and 48 juniors, making 
a total of 556. There were also 66 fellows, of whom 
10 were ordinary members and one an honorary 
member, leaving 55 to be added to the 556 named 
above, and making the total of 611 connected with 
the Society at the date mentioned, this being an 
increase of 12 since the corresponding date of the 
previous year. During the year ending November 
3, 1880, the number of honorary members was 
increased by six, two of the engineers elected being 
resident in the United States—namely, General H. 
G. Wright, the chief of engineers of the United 
States Army, and Mr. John Ericsson—while the 
four others were Sir John Hawkshaw, Baron M. M. 
Von Weber, Mon. E, Malézieuz, and Mr. Justin 
Dirks, these gentlemen having been elected as 
representative engineers of England, Germany, 
France, and Holland respectively. Mr. James B. 
Francis, so well known here from his labours in 
connexion with hydraulic engineering, has been 
elected the President of the Society for the current 
year. 

Winp VELociry. 

Mr. F. Stevenson has described in the Journal 
of the Scottish Meteorological Society a course 
of experiments with a series of small cup-and-dial 
anemometers, carried out by him with a view of 
determining the height above the open ground at 
which such instruments should be fixed to record 
the proper velocity of the wind. He has concluded 
from these observations that the anemometers 
should be placed at least 50 ft. above the ground ; 
and, where this is not possible, the velocity V at 
the height H should be computed from the observed 
velocity v at the height 4 (not being less than 15 ft. 
above the ground) by the formula 


so that, taking H=50 ft. 


vane ‘eS 


Meteorologists would do well to adopt this reduc- 
tion formula, and to express all wind velocities as 
referred to the height of 50 ft. above the ground. 
Many anomalies in the force of wind recorded at 
neighbouring stations would then probably dis- 
appear, or become better understood, as no doubt 
surface friction interferes with a proper estimate of 
the velocity of the wind. 


Evecrric LIGHTING. 

The small incandescent lamps of Mr. St. George 
Lane Fox were exhibited last Friday at the oftices 
of the British Electric Light Company to the Duke 
of Sutherland, the Marquess of Stafford, and others, 
Seven lamps were shown, each giving a light of 
about ten candles, and fed by a small Gramme 
machine capable of working twenty of them. The 
lights were turned off and on without affecting the 
others in circuit as readily as gas, Experiments are 
about to be made at Portsmouth with the Brush, 
Jablochkoff, and other systems, to determine which 
is preferable for lighting the docks and basins, Mr. 
J. H. Gordon’s new lamp, briefly described by us in 
a racent number our “ Patent Record,” is giving 
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satisfactory results. The inventor has constructed 
a special generator comprising 100 secondary coils, 
each coil feeding its own lamp independently of the 
rest, and yielding a light of 40 candles. With 
regard to the size of the machine, it will supply 
24 lamps per foot of length, so that one 10 ft. long 
will furnish 240 lamps with electricity, and produce 
a total light of nearly 10,000 candles. Abroad the 
Brush light has been adopted by the Boston and 
Albany Railway Company for lighting their large 
depot in Boston ; the number of electric lamps in 
the principal railway station of Antwerp has been 
doubled to thirty-two, and the Mormons of Utah 
have lit their streets with electricity, besides erect- 
ing four powerful lamps on the dome of the town- 
hall. 
Dickens's Dictionary OF Days. 

Under the above title Mr. Charles Dickens 
has contributed a very useful addition to works of 
current reference. The book forms another of the 
well-known and highly appreciated dictionaries com- 
piled by the same able hand. In the present one a 
sufficient amount of space is devoted to each day of 
the past year, for the record in small distinct type of 
the principal incidents that occurred at home and 
abroad. In the numerous instances where the 
course of an event extended over a series of days, a 
summary of the whole case is recorded on the day 
that it commenced. The compiler, or we may rather 
say author, has taken considerable pains to render 
each record interesting andcomplete, as, for example, 
in the far too numerous obituary notices, of which 
there are more than a hundred. About thirty ship- 
wrecks and twenty railway accidents are referred 
to, but to these might have been appended with 
advantage a summary of the Board of ‘Trade reports, 
which would have served to give an idea of the 
total extent of these disasters. Altogether abuut 
2000 different notices occur, occupying 283 closely 
printed pages. To these are added an index, an 
excellent calendar for the current year, and a large 
amount of miscellaneous information. We should 
add that the book is extremely well printed by 
Messrs. Dickens and Evans. The price is two 
shillings. 

A Puoto-Etectric Heat ReGvuator, 

An ingenious application of selenium as a tempe- 
rature tell-tale and regulator in the baking of 
stained glass windows bas been made by M. 
Germain, and brought before the notice of the 
French Academy of Sciences. In a dark chamber, 
as far as possible from the ‘‘ muffle” furnace in 
which the glass is heated, a parabolic reflector is 
placed having its focus in a line with the axis of a 
telescope pointed to the furnace. In the focus of 
the reflector a ball of selenium is held between two 
cups of brass, so as to leave a zone or band of the 
selenium exposed to any light which traverses the 
telescope. The selenium is in circuit with a thermo- 
electric pile of thirty elements exposed to the heat 
of the muffle at one of its poles, and artificially 
cooled at the other pole by contact with a porous 
water vessel. This thermo-pile generates a current 
of electricity increasing with the temperature of 
the furnace, and it is intended to ring an electro- 
magnetic alarm bell in circuit with it and the 
selenium as soon as the furnace has attained the 
temperature necessary to burn in the colours of the 
glass in a proper manner. But it cannot succeed 
in ringing this bell until the resistance of the 
selenium in circuit is lowered about a fourth, and 
this takes place when the part of the muffle covered 
by the object glass of the telescope acquires a 
cherry-red tint. So long as the muffle remains 
dark the selenium is unaffected, but as soon as the 
cherry-red light from its glowing surface traverses 
the telescope and falls upon the exposed selenium, 
the resistance of the latter falls sufticiently to allow 
the thermo-electric current to ring the bell, and by 
means of a system of levers to divert the fuel from 
the muffle and stop the burning-in process from 
going any further. 

Tue Gower-BeLt TELEPHONE. 

Mr. Gower’s form of the Bell telephone is growing 
in favour, whilst the Edison Joud-speaker is falling 
into disrepute. The Post Office has adopted the 
Gower-Bell instrument, and has ordered, it is 
reported, some twenty thousand of them. For rail- 
way work it appears to be particularly well adapted, 
thanks to its clear and unmistakable articulation. 
Mr. Rolls, of the South-Western Railway telegraph 
service, has of late been making a number of expe- 
riments with it between the signal cabins on differext 
sections of the company’s lines. ‘The telephones 


} 








were simply connected between the existing wire 
for working the ** block” system and the * earth.” 
Conversation was then distinctly carried on, without 
interfering in the least with the ordinary signals ; 
and it was curicus to listen in the telephone, and 
hear the sound of the train itself leaving the distant 
station simultaneously with the strokes of the signal 
bell indicating its departure, The reason of this 
simultaneous working is, that the magneto-electric 
telephone currents, being of very weak strength and 
vibratory in character, are harmlessiy superposed 
upon the powerful battery currents working the 
**block” instruments, thus realising a scheme of 
Mr. Cromwell Varley’s for di-plex telegraphy, 
patented in 1870. ‘The very movements of the 
signalman’s levers placing the signals behind the 
train five miles away, could also be plainly heard. 
Nor did induction from neighbouring postal tele- 
graph wires disturb the conversation in any appre- 
ciable degree. ‘To test the effective range of the 
telephone, it was also tried between Yeovil and 
Exeter, a distance of forty-nine miles, and the 
results promised that it might be satisfactorily 
applied to a line twice that length. 
A New Puoro-Evecrric CE... 

At a recent meeting of the Physical Society 
Professor Minchin, of Cooper's Hill Engineering 
College, exhibited a new photo-electric cell, deve- 
loping an electric current when a beam of light 
is allowed to impinge upon its plates. Professor 
Minchin has been engagedin photo-electric researches 
for some time, with a view of transmitting images 
by wire; last winter he found that eosin plates 
immersed in water formed a highly sensitive photo- 
electric cell. More recently he has discovered that 
plates of tinfoil dipped in hard water, or water con- 
taining acid carbonate of lime in solution, fornis also a 
cell highly sensitive to light. This he showed by 
allowing a beam from a lime-light lantern to fall 
upon one of two tinfoil plates immersed in a vessel 
containing a solution of the carbonate of lime, and 
causing thecurrent thereby developed to pass through 
a reflecting galvanometer which threw a spot of 
light upon a scale. At first the beam of light was 
sent through a red glass screen before it fell upon 
the tinfoil, and the resultant photo-electric current 
was very slight, as shown by the small deflection of 
the light-spot ; but when the red glass was with- 
drawn the white light falling on the tinfoil generated 
a powerful current, and the spot rushed off the 
scale. The effect was immediate and almost 
momentary, for though the light was allowed to 
beat upon the plate the current rapidly decreased 
to nearly zi/. This quick action suggested the idea 
that such a cell might take the place of the selenium 
cell in the photophone of Professor Bell, but on 
trial it was found that the results were unsatisfactory, 
probably owing to the fact that the action of the 
cell was not quite prompt enough. 


Tue Sanpy Istanp Licutuovss. 

In a paper written by Mr. L. A. Mackinnon for 
the Institution of Civil Engineers, the author 
describes the erection of a lighthouse on Sandy 
Island, Antigua, to mark the adjacent Weymouth 
Bank, The work was commenced in 1875, the 
principal objectsin view being cheapness aud ease of 
construction combined with etliciency and durability. 
lhe bed rock of the island is covered with coral sand 
toadepth of from 7ft. to 10 ft. It was decided 
that the light should be carried on a tripod 
framework, and in forming the foundation three 
triangular enclosures, one under each point of the 
tripod, were made with old boiler tubes driven 
through the sand to the rock, and well stiffened at 
intervals with timber kerbs. The sand within the 
enclosure having been excavated, the bottom was 
made good with Portland cement, and 1} in. bolts 
8 ft. long were placed vertically one at each angle 
of the enclosures, large boiler plate wasbers being 
placed over the bolt heads, The remaining space 
was then filled in with coral masonry set in cement, 
the tubes were filled with cement, and the sand 
outside them was excavated for a width of 2 ft. aud 
coral masonry in cement built around them. A 
triangular timber sill was laid on the foundation 
thus formed and held in place by the vertical bolts 
already mentioned. ‘The superstructure consists 
of three timber frames about 46 ft. long inclining 
inwards towards the base of the lantern, which is of 
boiler plate about 7 ft. square; the width at the base 
of kerb frame is 2] ft. 5 in., and at the top 5 ft. 8 in. 
fhe connexions with the plate and the bottom sill 
were made with straps and bolts. The lantern, which 





is contained in a structure on the plate, is lighted 


with kerosene oil, and access to the lamp is obtained 
by a ladder. The work, which cost 650/., exclusive 
of plate glass, but including 150/. for boat hire, was 
finished in August, 1875. The following year a 
storm exposed a part of the foundations, which were 
siisoeentia strengthened. The attendants’ cottages, 
stores, &c., are also erected on the island, which has 
an area of about two acres. 


‘© THe GaAs Enatneer’s Diary AND 'Text-Book.” 

This is the second issue of a useful and quite 
important publication, which is far Jess of a diary 
than a handbook, in which capacity it especially 
recommends itself to gas engineers. It contains a 
number of well-written essays on different branches 
of the gas industry, comprising a review of the past 
year as affecting gas interests, the insurance of gas 
works, book-keeping, the chemistry of gas manu- 


facture, construction of gas works, &c. Mr. J. 
Paterson contributes articles on the calorific 


value of coal, on gas coals and cannels, as well 
as a number of tables and statistics, which are sup- 
plemented with others reprinted from King’s 
work on coal gas, and other sources, by Mr. 
Thomas Newbigging. Supplementary to the Diary 
are given a list of the various associations of gas 
mapagers in Great Britain; there are nine of these, 
the oldest however—the Waverley Association of 
Gas Managers, meeting half-yearly at Melrose — 
dating only from 1861. The Directory of Gas 
Companies in Great Britain and Ireland appears 
to be very complete, and contains many interesting 
statistics, as it gives amongst other matters the 
illuminating power of the gas supplied, the price 
charged per 1000 ft., the number of tons of coal 
carbonised, and, approximately, the quantity of gas 
produced. We may notice in connexion with the list 
that the Ellon Works produces gas of 32 candles 
at a price of 13s. 9d, per 1000, but it carbonises 
only 64 tons of coal a year. On the other hand the 
Leeds Works sell 18-candle gas at ls. 10d. per 
1000, carbonises 140,000 tons of coal a year, and 
produces 1300 million of feet. Among other 
large provincial works are the Nottingham, sell- 
ing 184-candle gas at about 2s. 7d., and producing 
1000 million feet, with 100,000 tons of coal; the 
Huddersfield Company, whose price is 2s, 9d. for 
20-candle gas, and who use 30,000 tons of coal to 
produce 300,000,000 cubic feet; the Birmingham 
Company, 17.3-candle gas, price 2s. 6d. to 3s., 
quantity of coal used 312,000 tons, gas produced 
2840 millions; and the Wolverhampton Company, 
who make from 35,000 tons of coal, 345 million feet of 
15-candle gas, the price of which is 2s. 6d. per 1000. 
The South Metropolitan Gas Company make 3900 
million feet of 16-candle gas, from 390,000 tons of 
coal, the price being from 3s. tu 3s. 6d. per 1000 
cubic feet, 
Tue Society oF Arts. 

The one hundred and twenty-seventh session of 
the Society of Arts commenced this week, and will 
conclude on the 13th of May next. ‘Che programme 
is an unusually good one in all the various sections. 
Fourteen lectures are announced for the ordinary 
Wednesday evening meetings, and among them we 
note papers on ‘‘ A Sanitary Protective Association 
for London”, read by Professor W. F. Jenkin last 
Wednesday ; on ‘ Recent Advance in Electric 
Lighting” (February 23), by Mr. W. H. Preece ; and 
on *‘ Flashing Signals from Lighthouses” (March 2), 
by Sir William Thomson, The Cantor lectures 
promise extremely well. ‘They are (1) ‘Some 
Points of Contact between the Scientific and 
Artistic Aspects of Pottery and Porcelain,” by Pro- 
fessor A, H. Church, five lectures; (2) ‘*‘ Watch- 
making,” by Mr. E. Rigg, three lectures ; (3) ‘*’The 
Scientific Principles involved in Electric Lighting,” 
by Professor W. G. Adams, four lectures; (4) the 
‘Art of Lacemaking,” by Mr. A. C. Cole, four 
lectures ; and (5) ‘ Colour Blindness and _ its 
Influence on Various Industries,” by Mr. FE. 
Brudenell Carter, three lectures. Four papers 
are announced at present for the Foreign and 
Colonial Section on ‘Tuesday evenings; of these the 
first on the ** Industrial Products of South Africa,” 
by Sir Henry Bartle Frere, to be read February 1, 
will probably command the chief attention. Four 
papers are also announced for the Applied Chemistry 
and Physics Section on Thursday evenings, and five 
for the Indian Section on Friday evenings. All of 
these will probably be looked forward to with interest ; 
they are on ‘‘ Forest Conservancy in India,” by Sir 
Richard Temple” (January 21); on the ‘ Gold 
fields of India,” by Mr. Hyde-Clarke (February 11); 
on the * Results of British Rule in India,” by Mr, 
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J. Maclean (March 4); on the ‘ Tenure and Culti- 
yation of Land in India,” by Sir George Campbell 
(March 25); and on “ Burmah,” by General Sir 
Arthur Phayre (May 13). 

LECTURES AT THE GLASGOW NAVAL EXHIBITION. 

By organising a course of lectures in connexion 
with the Naval and Marine Engineering Exhibition 
now being held in the Corporation Galleries, 
Glasgow, the committee of that novel and import- 
ant undertaking are apparently determined to make 
it as interesting and illustrative as possible, As the 
Exhibition itself is very comprehensive, although not 
as complete in some of its departments as could have 
been wished, so it has been wisely arranged that the 
course of professional lectures, of which we are 
about to speak, shall also be comprehensive. It was 
at one time confidently anticipated that Mr. J. Scott 
Russell would take part in the course of lectures, 
which would have been most appropriate, alike from 
his prominent identification with the history and 
progress of steam navigation and marine architecture 
and from the excellent position which he held on the 
Clyde at an early stage of his professional career. 
However, the committee eventually found, much to 
their regret, that they would require to complete 
the list of lectures without having the pleasure of 
securing that gentleman’s valuable aid in carrying 
out their excellent scheme. The course of lectures 
will be inaugurated on the evening of Wednesday 
the 19th inst., by Mr. William Pearce (of Messre. 
John Elder and Co.), who will discourse on ‘* Some 
Results of Recent Improvements in Naval Archi- 


tecture,” a subject suggested doubtless by his con- 
nexion with the Russian yacht Livadia. The 


remaining lectures will be delivered on successive 
Friday evenings, reaching till about the end of March. 
Mr. Pearce will be succeeded by Mr. Andrew Jamie- 
son, C.E., Principal of the Glasgow Mechanics’ Insti- 
tution, whose subject —‘‘ On the Laying and Repair- 
ing of Submarine Telegraph Cables”—will enable 
him to give much of the scientific and practical 
experience which he has gained during the last 
few years in connexion with that kind of work. 
Mr. Robert Mansel, a gentleman whose name is 
familiar to our readers, and more especially to 
such persons as take an interest in the appli- 
cation of the higher mathematical analysis to 
practical every-day work in naval construction, is 
to lecture on ‘Some Fundamental Principles in 
Naval Architecture and Marine Engineering.” A 
lecture on ‘ Lighthouse Characteristics” will be 
given by Sir William Thomson, who has already 
laboured hard to effect a reform in lighthouse 
economics. Mr. G. L. Watson, the designer of last 


season’s famous yacht Vanduara, will treat of 
* Progress in Yachting and Yacht Building ;” and 


‘The Rise and Progress of Steam Navigation” is 
the subject chosen by Mr. W. J. Millar. Mr. Frank 
P. Purvis, who was for a number of years in the 
service of the late Mr. William Froude, and is now 
in a responsible position in the scientific department 
of Messrs, Denny's shipbuilding yard, will lecture 
on the favourite subject of his Jate distinguished 
master, namely, ‘*’The Resistance and Speed of 
Ships.” A subject already brought before the 
Institution of Civil Engineers and the Mechan ical 
Section of the British Association, namely, ‘* The 
Clyde and Queen’s Dock Works,” will be treated 
of ina lecture by Mr. James Deas; and, as now 
arranged, the course will be closed by Mr. James 
Riley, the general manager to the Steel Company 
of Scotland, who will discourse upon “ mild” steel 
and its application iv shipbuilding and other branches 
of constructive art. 
FREIGHT CHARGES ON AMERICAN RAILWaYs. 

In a report on the internal commerce of the United 
States presented to the Secretary of the Treasury 
at Washington, the Chief of theNational Bureau of 
Statistics has included a Table showing the varia- 
tions in the charges made by the principal United 
States railways for carrying freight during the ten 
years ending 1878. ‘The prices given in the annexed 
Table are the tariffs per ton per mile. 

It will be seen that the tariffs ruling at the end of 
1878 were about one-half of those ten years before, 
although in some cases the proportion is far lower, 
as in the case of the New York Central, on which 
the rates in 1868 were 2.743 cents per ton per mile, 
and in 1878 they were .914 cents, The absence of 
uniformity in charges will also be noticed, as on the 
Philadelphia and Erie, where it is less than two-thirds 
of a halfpenny, while on the Chicago and North- 
Western it is nearly three times this amount. But 
the tendency is the same on all the different railways, 











FrricHT CHARGES PER TON PER MILE ON UNITED STATES RALWAYS. 























: 
RAILWAY. 1868. 1869. | 1870. | 1871. | 1872. | 1873. | 1874. | 1875. | 1876. | 1877. | 1878. 
cents. cents. cents. | cents. | cents. | cents. | cents. cents. | cents. cents. cents. 
New York Canals ... éeo 872.924] .835 | 1.027| 1.016| .887| .743| .668| .679 564 420 
‘a Central Railroad 2.743 2.387 | 1.884 | 1.649 | 1.593 | 1.573 | 1.462 | 1.275! 1.051! 1.014 914 
Erie Railroad sa 1.810 | 1.539 | 1.333 | 1.433 | 1.526 | 1.454 1.312 | 1.209 | 1.099 -955 .973 
Pennsylvania Railroad. | 1.906 1.718 | 1.549 | 1.389 | 1.418 | 1.416 | 1.255/1.058| .892| .980 918 
Boston and Albany Railroad 2.811 2.435 | 2.193 | 2.090 | 2.016 | 1.958 | 1.818 | 1.533 | 1.288 | 1.208 1.129 
Philadelphia and Erie Railroad ...| 1.609 1.433 | 1.303 | 1.205 | 1.192 | 1.1385 | .977| .865| .776 -786 .628 
Lake Shore Railroad xs -»| 2.336 | 1.714 | 1.504 | 1.391 | 1.374 | 1.335 | 1.180} 1.010] .817; .864 734 
Michigan Central Railroad ..-| 2.450 2.090 | 1.982 | 1.747 | 1.867 | 1.891 | 1.569 | 1.398 /1.115| .878 848 
Chicago, Burlington, and Quine | 
Railroad ... ate ag ... 3.248 3.063 | 2.392 | 2.200 | 2.076 | 1.921 | 1.901 | 1.889 | 1.603 | 1.428 1.247 
Chicago and North-Western Rail- | | | 
road is ie ‘i oid 3.093 | 2.869 —— 2.351 | 2.226 | 1.946 | 1.789 | 1.702 | 1.724 
} | | 





cost of ocean carriage for successful competition in 
European markets. 


A TuerMaL BALance. 


described a new apparatus of his invention for taking 


heat of the sun, moon, or stars. 
balance,” as he calls it, is based on the fact that 
an electric current can be weakened in strength by 
warming the wire through which it passes, 
principle, it will be remembered, is applied in Siemens’ 
electric pyrometer, Mr. Langley does not cause the 
radiation to produce the indicating current as in the 
thermopile, but like Dr, Siemens, he causes it to 
vary a relatively strong current. The balance 
consists of two very thin strips of steel, platinum, 
or palladium, through which two equal currents 
are passed so as to neutralise the effect of each 


needle to zero. When one of the strips is warmed 
by radiation in the slightest degree, the balance of 
currents is disturbed and the needle moves, A 
change of temperature of one fifty-thousandth of a 
degree Fahrenheit can in this way be detected. and 
the instrument is far more prompt and sensitive 
than athermopile. Professor Langley pronounced 
its delicacy such that a living cow, horse, or man 
a quarter of a mile away would influence it when 
placed in a reflecting telescope and directed towards 
the object ; and in evidence of its utility to physicists, 
he exhibited a number of exact measurements taken 
by it of the moon’s radiant heat. 


UtitisinG Soran HEAT IN Paris. 

In a recent ‘‘ Note” we gave the latest net results 
of the experiments of M. Mouchot in making use of 
solar radiation as a source of energy for such prac- 
tical purposes as cooking, distilling, and generating 
steam in working engines. Taking his cue from M. 
Mouchot’s successes, another French engineer, M. 
Pifre, has so far improved upon the Mouchot appa- 
ratus as to utilise 80 per cent. of the available sun’s 
heat at Paris, which is equivalent to a gain of 30 
per cent. in efficiency. ‘his advantage has been 
obtained by a change in the forms of the reflector and 
the boiler. Mouchot’s reflector was a cone, the 
generating line of which was inclined 45 deg. to the 
axis, and it had the effect of heating the boiler more 
at its upper than at its lower parts. M. Pifre’s re- 
flector combincs, as it were, three cones in one, that 
is to say, the generating line is bent so as to be at 
45 deg. to the axis at its middle, somewhat more at 
its lower part, and somewhat less at its higher. It 
thus approaches a paraboloid of revolution. The 
effect of this shape is to heat the boiler more uni- 
formly, and to allow of its height being curtailed 
without correspondingly increasing its diameter. 
With a reflector of 12 square yards in orifice, a 
boiler containing 88 gallons of water, and a clear 
sky at Paris boiling began in less than 40 minutes, 
and the pressure increased at the rate of an 
an atmosphere every seven or eight minutes. The 
engine is built after a new model, and is connected 
to the rest of the apparatus. The pump which it 
actuates raises 174 pints of water per minute to a 
height of 10ft. These figures represent for each 
square yard of receiving surface an effect six times 
greater than that obtained recently by M. Mouchot 
at Algiers. Moreover, it should be said that the 
motor is too powerful for such a small receiver, and 





should be operated by means of a reflector having 
an orifice some 24 square yards in area. Another 


At a recent meeting of the National Academy | 
of Sciences, New York, Professor S. P. Langley | 


the place of the thermopile in measuring the radiant | 


The ‘thermal | 


This | 


other on a sensitive galvanometer, and bring the | 


so to reduce the transport charges on freight carried | improvement effected by M. Pifre consists in sub- 
over long distances, a3 shall enable it to be brought | stituting for the old parallactic movement of the 
cheaply to the Eastern States, and bear the further | apparatus in its course after the sun, a simpler and 


more convenient movement analogous to that of the 
theodolite. 
A SPEAKING CONDENSER. 

It is well known that an electric condenser of 
tinfoil sheets when connected by its terminals to 
the ends of the secondary circuit of an induction 
coil will reproduce musical notes when the primary 
circuit is excited by a battery and a Reis transmit- 
ting telephone with intermittent contacts. The 
note to be reproduced is sounded near the trans- 
mitter, whose vibrating diaphragm makes and 
breaks the primary circuit in accordance with the 
vibrations of the note, and the corresponding 
induced currents acting upon the plates of the con- 
denser set them into sympathetic vibration, which 
is audible as a humming sound. This is the 
phenomenon of the “singing condenser” as first 
discovered, we believe, by Mr. C, F. Varley, and 
carefully investigated by Count du Moncel and 
other French savants. An important advance in its 
application to telephony has just been made by M. 
| Dunand, who has succeeded in making it reproduce 
| articulate speech after the manner of the Bell tele- 
|phone receiver. M. Dunand found that when a 
| carbon microphone was placed in the primary cir- 
|cuit of the coil instead of a Reis transmitter, the 
ticking of a clock and the striking of a bell could 
be imperfectly heard; but speech degenerated into 
amurmur. Following up this promising step, how- 
ever, by including a battery in the secondary circuit 
along with the condenser, M. Dunand found that 
speech was then delivered with perfect distinctness. 
The battery is simply included between one end of 
the secondary circuit and one pole of the condenser 
Then the leaves of tinfoil which, under the simple 
influence of the induced currents of the microphone, 
only gave out simple sounds, were found to repro- 
duce with fidelity the most delicate articulations 
when they were already charged with condensed 
electricity. The best results were obtained from a 
condenser of six centimetres in the side, and thirty- 
six leavesof tinfoil. With a seven-centimetre induc- 
tion coil, one Leclanché cell in the primary circuit 
gives pure musical tones, and with a twelve-centi- 
metre coil, several cells can beemployed to giveintense 
effects. For articulation the auxiliary battery in 
the secondary circuit should be at least composed of 
two or three cells; but in that case the voice is 
feeble. With ten cells in the secondary, a twelve- 
centimetre coil, and two cells in the primary, the 
voice is as loud as that of a good Bell telephone ; 
and with fifteen Bunsen elements in the secondary 
the sounds were heightened, and speech could be 
heard with the ear held a yard away from the con- 
denser, This isa practical result of some import- 
ance. M. Dunand has yet further increased the 
loudness of the voice by inserting three or four 
bichromate of potash elements in the primary cir- 
cuit; but the effect is not lasting, for the strong 
| current heats up the contact points of the micro- 
| phone and enfeebles tke scunds. Perhaps, however, 

this defect will be overcome, and M. Dunand will be 
| able to produce a condenser which will speak as loud 
}as it sings. In communicating M. Dunand’s paper 
| to the Academy, Count du Moncel remarked that he 
| had himself made a similar experiment to that of the 
author, but with feebler though distinct results; 
and owing to a lack of battery power he had not 
pushed his researches further. M, Dunand has 
shown that the singing condenser, and in fact any 
electric condenser, can act as a good telephone 
receiver of microphonic speech, 
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UFACTURED IRON 
ADE. 

Ir is well known that for a year there has been in pro- 
gressa marked change in the condition of the manufactured 


NORTHERN MAN 
TR 


iron trade of the north-east of England, but the extent and | 


the nature of that change are not fully appreciated. The 
dulness which was known in the whole of the branches 


of the iron trade before the uprisal of the great demand | 


for crude iron from the United States was due to the 
preceding dulness in the manufactured iron trade, stimu- 
lated and increased by the decay in the iron rail industry. 
Hence there was for a long period an almost continuous 
decline in the quantity of manufactured iron produced 
in the Cleveland and Durham district. In the year 1873, 
there were 614,000 tons of manufactured iron sold by the 
associated makers in the north-east of England—that is, 


by the masters connected with the Board of Arbitration | 


and Conciliation for the manufactured iron trade of the 
north. Rather more than half of this iron was sold in the 
form of rails. Since that time there has been an almost 
continuous decrease in the quantity of iron rails produced 
in the north-eastern district, and thus the total quantity 
of manufactured iron sold fell from the amount named 
to 562,000 tons in the year 1875—44 per cent. of which 
was in the form of rails—to 386,000 tons in 1877, not 
quite 10 per cent. being rails; and to 293,000 tons in the 
year 1879—only 3 per cent. in the latter year being rails. 
Leaving the iron rails out of the comparison we find that 
in 1873, there were sold 289,000 tons of other kinds of 
manufactured iron; in 1875, thequantity rose to 316,000 


tons ; in 1877, it was 360,000 tons; but last year it sank | 


to 282,000 tons—or slightly less than the quantity of 
seven years ago. But the decrease was more apparent 
than real, for several members left the Board of Arbi- 
tration, and thus the quantity for last year was probably 
above that of the year 1873, if the production of the 
members who seceded had been added, Still apart from 
rails, there could have been little growth in the trade in 
the six years bridged by the comparison. 

But in the present year there has been that marked 
change to which reference has been made. After the 
demand for crude iron for the United States had given 
a stimulus to trade, there was an increase in the demand 
for shipbuilding iron which has continued almost undimi- 
nished—indeed, after a slight lull, it has risen again, and 
at the present may be said to be higher than has been 
known in the history of the trade in Oleveland and Dur- 
ham. In the first nine months of 1879, the total tonnage 
of manufactured iron made by the associated makers was 
rather over 222,000 tons ; in the same three quarters of 
1880, the tonnage sold by the associated makers was over 
370,000 tons, so that it is evident there has been a 
most gratifying increase in the period, and by a contrast 
of the later figures with those above given to show the 
total production of manufactured iron seven years ago it 
will be seen that the total output at the present time is 
not much less than that of that brisk year to which we 
have referred. As itis known that the production of iron 
rails during the last year or two has been exceedingly 
small, and as it was large seven years ago, it is evident that 


| some other branch of the trade has risen to make good 


| the deficiency, that branch is chiefly the plate manu- | I 
| district. 


| facture, which has doubled itself within a year. It may, 

however, be interesting to give in a tabular form the pro- 
portionate production of the different classes of iron in 
the two years—1873 and 1880—the third quarter of the 
| latter year furnishing the figures for it. The proportions 
of the iron sold by the firms associated as before described 
for the two years named are as under: 








1873. 1880. 
Rails oe 51.21 6.03 
Plates = . 27.69 62.34 
Bars ese - eee .. 13.83 13.73 
Angles ... sin eve eco 0.20 17.90 
100.00 100.00 


| Practically it will be seen that the change has been in 
three of the classes only—bars remaining stationary in 
their proportion to the total production. Rails have 
declined enormously, and an increase equally remarkable 
is seen in the plate trade—the angle proportion having 
satisfactorily increased, but in a much smaller degree. As 
to the quantities of the different classes actually sold, it 
may be said that rails have fallen from 27,000 tons 
monthly to 2600 tons monthly ; plates have risen from 
13,800 tons to 27,000 tons; and angles from 3700 tons 
to 7770 tons; whilst bars have fallen from 6618 tons 
monthly to 5960 tons in the seven years covered by the 
comparison. The change in the seven years may be most 
accurately summed up in the statement that whilst at 
| its beginning the dependence of the iron trade of the 
north was chiefly on the demand for railway iron, it is 
now at its conclusion much more fully on shipbuilding 
iron in the two shapes of plates and angles which now 
form 80 per cent. of the total sales of the associated 
makers of the North. About one-half of the whole of 
the crude iron that is produced in the north of England 
is sent out of that district by sea, and in the remainder 
there is the supply of Cleveland pig iron forthe inland 
districts that are consumers, there is the supply of 
hematite and other irons for the steel manufacturers, 
and there is the supply of Cleveland pig iron for the local 
forges and foundries. It is probable that excluding the 
hematite and steel-making irons, the greater part of the 
production left for home consumption in Cleveland and 
Durham, is now used for shipbuilding purposes, and it 
will be apparent that with an active demand for this 
there will be also an active demand for pig iron for the 
local forges. Possibly in the future there may be a 
growth of the use of steel plates, in which case the use 
of pig iron would be decreased, but that decrease would 
be met by the enlarged consumption of ingot iron or steel 
for the production of the plates needed. 








NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 
Chesterfield and Derbyshire Institute of Engineers.— 
The ordinary quarterly meeting of this Institute was held 
on Saturday at the George Hotel, Nottingham, in com- 
pliance with a request from members in the Nottingham 


| district. There was an exceedingly large attendance of 


members, including some of the leading engineers of the 

The Mayor of Nottingham attended the meeting 
and welcomed the members on their first visit as a body to 
the town. Amongst the new members elected by ballot 
were Mr. R. J. Barnes, Birley Collieries, near Sheffield ; 
Mr. J. Brown, C.E., F.G.S., Lozell’s-road, Birmingham ; 
Mr. J. Wilfred de Villemont Galway, of Warrington, 
Lieutenant-Colonel Alfred Stowell Jones, V.C., C.E., of 
Wrexham ; and Mr. B. Bagshawe, of Sheffield, were elected 
as honorary members. Papers were read on ‘‘ Lead Mining 
in Derbyshire,’ ‘‘ Air Compressing,’ ‘‘ Safety Lamps,”’ 
and the ‘“‘ Telephone and its Application to Mining Par- 
poses.”” Mr. Lewis, of Derby, spoke in favour of the 
meetings of the Institute being held in various parts of the 
districts, and not always at Chesterfield. The chairman 
(Mr. J. P. Jackson, of Clay Cross) promised that the 
Council should consider this matter. 


John Crossley and Sons (Limited).—At the sixteenth 
ordinary meeting of the shareholders of this concern just 
held, a dividend has been declared at the rate of 6 per cent. 
per annum. It was stated that although business ‘‘ had 
not been what it ought to have been” during the past year, 
yet it had been better than the year immediately preced- 
ing it. 

Hull and Barnsley Railway Scheme.—The miners of 
this district are even yet agitating in favour of the carrying 
out rapidly of this project. They draw attention to the 
fact that one of the local railway monopolies has given 
notice of advancing, on the average, its old tonnage rates 
on coal carried from the district. 


Brown, Bayley and Dizon, Limited. A special meeting 
of the shareholders in this company has been held for the 
purpose of considering resolutions for the winding-up of 
the concern. Mr. Moore, solicitor to the company, read a 
statement showing 263,802/. due to unsecured creditors, to 
meet which there were assets amounting to 120,2461., this 
value being based on the assumption that the company 
would be broken up. Further statements were made 
showing that the increased price of pig iron had led to a 
considerable loss in the manufacture of steel rails during 
the past year, but that a profit had been made in the other 
branches. It was agreed to wind up the company, and 
Mr. J. H. Barber (secretary of the concern) and Mr. Peat, 
of London, were appointed joint liquidators. 

Prospects for 1881.—Up to the present time there has 
been very little alteration in the heavy trades with the 
opening of the year. The sheet and rail mills are sending 
out large quantities, but these are mostly on account of old 
orders. Cast-steel converters are finding a healthy busi- 
ness principally on home and American account, but there 
is no prospect of any advance in rates at present. Coal 

roprietors are in a difficulty again with the workmen, the 
atter demanding an increase of wages which cannot be 
paid on the ruling quotations. Edge tool and sheep shear 
manufacturers are doing a fair business; razor makers 
have more orders on hand than they can execute, and 
spring cutlery houses are busier. The general belief is 
that trade will improve as the year advances. 


THe MITRAILLEUSE.— The death is announced of 


General Reffye, who claimed to be the inventor of the 
mitrailleuse. 








“ENGINEERING” ILLUSTRATED PATENT RECORD. 


Comprtep By W. LLOYD WISE. 








APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
JANUARY 10, 1881. 
In the Cases of Inventions communicated from Abroad 
the Names, &c., of the Communicators are given in 











Italics after the Abbreviated Titles. 





Nos. | 








NAMES, &c. 
— OF APPLICANTS. ABBREVIATED TITLES, &c. 
Jan. 4 
27 | A.M. Khotinsky, St. | Limelight lamps. 
Petersburg 
28 | C.G@. Goddard, Brigh- | Construction of apparatus for 
|} ton. moulding plastic substances for 
| confectionery and other purposes. 
29 | F.C. Glaser, Berlin. Receptacles or vessels with auto- 
| matically moving covers, lids, or 
traps. //. S. Chomburg, Berlin. 
30 | W. H. Blain, Liver- | Revolving orswivelling seats, chairs, 
pool. stands, tables, &c, 
31 | P. V. Gelder and T. | Cleansing or freeing from adhering 
Apismon, Liverpool.| granular matter, revolving me- 
tallic or other rigid screens or reels 
for screening grain, gravel, mac- 
| adam, &c., & apparatus therefor. 
82 =D. Bently, 8t. Anne’s- | Apparatus for straining paper pulp 
on-the-Sea, Lanc. to be applied to paper- making 
| _ machines. 
383 | H.H. Doty, London. Gas-burners. 
34 J. Rigby, Rutland, | Construction of wheels for railway 
Vermont, U.S.A., vehicles. 
now of London. 
35 ¥ Woolley, Birming- | Bicyles and other velocipedes. 
1am. 
36 H.H. Lake, London, Manufacture of wire nails for secur- 


ing soles of boots and shoes and 
machinery for forming and driv- 
ing such nails. J. Hitchcock and D. 
C. Knowlton, Boston, Mass,, U.S.A. 
(Complete specification deposited), 





Nos.| NAMES. &c., OF 
and CANT ABBREVIATED TITLES, &c. 
Dates. APPLICANTS. 
Jan. 4 
87 | R. Grimshaw, Stock- | Apparatus for paring the curls of 
port. felt hat brims. 
88 | H. J. Haddan, West- | Mode of casting metals and appa- 
minster. ratus therefor. 4%. 2 Yemens, 
Hartford, Conn., D.* Slote and C. 
Sneider, New York, U.S.A. (Com- 
| plete specification deposited), 
89 | H. J. Haddan, West- | Street kerbs and gutters intended for 
minster. the reception of telegraph wires. 
J. Townsend, New York, U.S.A. 
(Complete specification deposited), 
40 ©. , Bettie, Rochdale, | Steam boilers. 
anc, 
41 | J._and H. Kiddier, | Knitting machinery. 
Nottingham. | 
42 | J. Craven, Wakefield,) Drying and burning bricks, tiles, 
& H. Chamberlain pottery, lime, cement, &c., and 
Barnsley, Yorks. kilns or ovens employed therein. 
43 A. Watt, Lewisham, | Manufacture of a compound for || 
| Kent. | washing and cleansing purposes. 
44 | T. E. Hardy, Batter- | Coriacine or an improved artificial || 
sea, Surrey. leather. : | 
45 | J. Bodington Har- | Expansion gear for steam engines. 
| borne, Birmingham. | | 
46 | E. F. Osborne, St. | Steam and hot-water apparatus for 
| Paul, Minn., U.S.A.| supplying heat to and utilising, 
| measuring, and regulating same | 
| _ in dwelling-houses, &c. 
47 | A.M. Clark, London. | Lasting boots and shoes and appa- 
| ratus therefor. S. B, Lilithorp, 
| Rochester, New York, U.S.A. 
48 | W. R, Lake, London. | Apparatus for generating and utilis- 
ing electricity for lighting and 
other purposes. £. Etéve, Paris, 
49 | W.R. Lake, London. Cloth stretching or tentering ma- 
| chine. Goudiat Freres, Earare, 
’ France. 











Nos. 
NAMES, &c., 
md OF APPLICANTS. ABBREVIATED TITLES, &c. 
Jan. 4 
50 | T. Wrigley, London. Means employed for giving motion 
to spinning tops and other toys, 
&c. G. Fiseher, Niirnberg, Ger- 
Jan.5 many, 
51 | J. Imray, London. Apparatus for working railway 
brakes by fluid pressure, A 
Wenger, Paris, 
52 C.D. Abel, London. Axle-boxes. D. G. Labbé, Paris, 
53 | H. Tylor, London. Venetian blind actions and their 
| head laths. 
54 | H. Lancaster, Pendle- | Lever and expansive metal steam- 
| _ ton, Lance. traps. 
55 | J. Hughes, West Brom-| Apparatus to be employed in wash- 
wich, Co. Stafford. ing linen, &c. 
56 | W. Chadburn, Liver- | Mechanical telegraphs. 
| _ pool. 
57 | Jd. — Longsight, | Fastener for windows and doors. 
ance. 
58 W. Freakley, Shelton, | Transmitting and applying motive 
Co. Stafford. power. 
59 | J. Batey, Stockwell, | Railway break apparatus. 
Surrey. 
60 | & D, Abel, London. Gas motor engines, V. A. ito, 
Deutz, Germany. 
61 | J. Holden, Swindon, | Method of actuating sewing ma- 
Wilts. chines, applicable to lathes and 
other machines, for starting, 
stopping, and regulating, or 
governing the speed thereof. 
62 | R. G. Chipperfield, | Inkstands. 
Surrey. 
63 ,W.R. Lake, London. Manufacture of an inflammable 


| 
| 


composition chiefly designed for 
lighting fires, also applicable for 
the preparation of wood, paper, 
&c., for the same purpose, (. J. 
Bradley, Quebec, Canada, 
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Nos. 
ani 


Dates.| 





Jan, 6 
64 
65 


66 


4 


75 


Jan. 7 


82 


107 


108 


109 
Jan.10 
110 


111 





D. ate. 


J. 


NAMES, &c. 
OF APPLICANTS. 


T. Coltman, Leicester. | 


| P. M. Justice, London. | 


J._E. Ditchfield and 
K. Hothersall, Man- 
chester. 

| B wale, 
Lan 


| @. H. ” Hodgson and J. 
Broadley, Bradford, 
Yorks. 

B. Palmer, R. E. 
B. Crompton, and J. 
Chambers, Stanwun 
Iron Works, 
Pa yy 
» Lawson and §. 
~~ ar, Leed 

T. Marshall, ‘London. 


H. J. Haddan, West- 
miuster. 
Wo! 


P. Skeldon, lver- 
hampton, Co. Staf- 
b 


ord. 
W. R. Lake, 


Wigan, 


C. 


near 


Lonion. 


T. Tripp. East Stough- 
ton, Mass., U.S.A. 
W. R. Lake, London. 


Ply- 
J. E tL ‘Gordon, Dork- 


ing, Surrey 
A. M. Clark, “London. 


J. Coats, Paisley, Ren- 
frew, N.B. 

Man- 

W. Jones s, Manchester. 

H. J. Allison, London. 

J. N. Douglass, Dul 
wich. Surrey. 

W. B. Fitch and H. A. 
Barton, London. 
W. Prowett, Birming 

am. 
H. C. Newton, London 
A.M Clark, London 
R. C. Fletcher, Tarle- 


ton Rectory, bear 
Preston, Lan 


W. Rose, Gainsborough, 


Lincolnshire. 


R. and W. H. Dawson, 


Leeds. 

T.J. Palmer, Ful! 
and C. F. Die " 
Dalston, Middlesex. 





J. Imray, London. 


F. Wirth, Frankfort- 
on-th ain, Ger- 
many 

W. Pinkerton, Larne 
Antrim, a land. 

M and J. 
Di k. Glasg 

I. Stubley, Leic ate. 

8. and J. Dawson, 
Mossley, Cheshire 

T. Burns, Wolver- 


hampton, Stafford- 
shire. 


N. Macbeth, 
anc 
J. Lart, London. 


Bolton, 


R. Hudson, Gilier- 
some, Yorks 
W. Hackworth, 


De om, Dur- 


| 3.6 Galley, Plaistow, 
&'T. Smith! | 


Essex, 
London. 

Whittingham, 
Nantwich, Che- 
shire. 


R. Spear, London. 
J. C. Ramsden, Gris- 


thorpe, near Filey, 
Yorks. 


J. C. Ramsden, Gris- | 


thorpe, near Filey, 


Yorks. 
| J. H. Barry, London. 
| T.G. Lomas, Withing- 


ton, Lance. 


R., G, Sayers, London. 


ABBREVIATED TITLES, &c. 


| Knitting machines. 

| Electric lighting. #H. C. Spalding, 
Boston, Mass., U.S.A. 

Blind rollers. 


Bale ties or hoop locks. 
Apparatus employed in weaving. 


Apparatus employed 


in casting 
metal pipes or tubes. 


Stop motion for spreading and draw- 
ing frames. 

Feeding other 
bottles. 

Compound for swelling and weld- 


and like-shaped 









or uniting metals, //. @. 
Railw ay dumping wagons. W. //. 
’aige. Sp inapic ld, Mass.. U.S.A, 
vlete specifications deposited.) 

Metallic packings. (Complete speci 
Sication “depo sited), 

Preparation of anilino solutions for 
dycing and printing text le and 
other materials. Armand 
and J. E. B rton, Pari is, 


Compasses for iron ships. 


Dynamo-electric machines for elec- 
tric lighting. 

Chronograph orinstrument for mea 
suring accurately short ints arvals 
of time. M4. J, Eisen, Geneva 
Suitzeriand, 

Holders or supports for sewing- 
th read spools or bobbins. W 

Anchincloss, Philadelphia, 

C S.A, 

Construction of apparatus for ob- 

ig motive power. 








Apparatus for producing revolving 
motion and motive power. 
Circular revolving measure. AJ. J. 
Mourricr, Coniza, France. 
Burners. 


Treating paper, leather, and other 
skins, india-rubber and other 
gums, sponge, cocoa-nut fibre, 
gelatine, &c. 

Construction of rack and cog-wheel 
for mechanical purposes. 


Gas regulators. Messieurs Aviron 

and Cle nent, Paris, 

Breechloading firearms and ap- 
iances used therewith. Z. 4 
alasse, Paris, 

Velo ipedes 


Machine for wrapping up or making 
packets of tobacco or similar ma- 
terial. 


Cap spinning or twisting apparatus 


Apparatus for embossing and for 
printing on embossed materials, 
adapted for mural decoration, 
book covers, &c. 

v and 


ppt on ic big my ~ con- 
t Me 






g matter. 


Muni h, Germany. 


sf 


cae eety 


Apparatus for locking and protect 
ing poit uts of railway sidings. 
Metal fenc cing. 


Knitting machinery. 
Steam generators. 


Apparatus for separately securing 
under lock corks and stoppers in 
bottles and decanters and other 
necked vessels. 

Mill gearing. 


Furnaces or fireplaces chiefly designed 
- steam boilers. (. W, Doten, 
ston, Mass,, U.S.A, 
Metall ic wag 208. 


Ventilating and working coal and 
other mines to secure additional 
safety, and to utilise the gases. 

Combined hydrostatic steam go 
vernor for marine engines. 


| Wringing mops. 


Penholders. 

Manufacture of weavers’ mails, and 
methods or processes of and appa- 
ratus employed in such manu- 
facture, also applicable to the 
manufacture of other articles of 
steel and iron. 

Apparatus for, and means for, con- 
verting heat into electricity. 


| | Apparatus ‘- 1. pun and detach- 

ing ships’ bi 

| Methods of simplifying the opera- 
tions for perforating Jacquard 
cards, and means for economis- 
ing production of figured textile 
fabrics. tis 

Preventing the sinking of ships. 


-|| 








| 


i 


Nos. | 
NAMES, &. NAMES, &c 
fe | OF APPLICANTS. ABBREVIATED TITLES, &c | Nos. OF APPLIGANTS. ABBREVIATED TITLES, &. 
| Jan.10 | || 3619 | J._ F. Armistead, | Instrument or apparatus for 
112 | J. Teer, Salford, Lanc. | Mode of, and apparatus for, con- Blackburn, measuring angles at bil- 
suming smoke from domestic and | liards. 
| _ other fires. | 3628 | F. W. i al Tube expanders. 
|| 113 | J. Farrar, Halifax. | Machinery employed in twisting or | beth, 
oubling yarns or threads. 3637 | P. M. Justice. Lon- | Art and means of lighting 
114 | W. Legge, Middles- | Means or apparatus employed for | don. cities by electricity. H. . 
borough, Yorks. Soe vessels, partly applicable || Spalding, Boston, fass., 
‘or other p es. S.A. 
115 | L.A, Groth, London. | Bearings or supports for shafts, | 3648 | F. M. Robertson & Combined lamp and time in- 
} axles, and other moving parts of | | _ J. Joyce, London. dicator. 
machinery, A Gravelin, Liége,|| 3712 | E. H. Bennett, Lon- | Tool for cutting circular holes 
| Belgium. don. in metal plates, applicable 
116 | P. L. Klein and G. | Carding engines for long wool, short | for cutting the tubeplates 
Hundt, Dusseldorf, wool, and other fibrous materials. for boilers, &c. 
russia. | 8741 E. Pom mnt Bir- | Manufacture of taps or stop- 
117 G. W. von Nawrocki, | Brushes. ©. E. Flemming, Schin- ming! cocks for beer and other 
Berlin. heide, Saxony. | | liquids. 
118 | G. W. von Nawrocki, Brushes. (. £. Flemming, Schin- | 4177 | E. Sate, Black- | Appliance to be used in con- 
Berlin heide. Saxony. | burn junction with firegrates for 
119 | H.H. Lake, London. Cloth tentering machines. G. P. | | ae smoke & radiat- 
Wood, Johnston, RI., U.S.A. (Com- ing hi 
plete specification deposited), 4610 W. Birch,Salford. Kiers or apparatus for bleach- 
120 | J. T. Bucknill, Long Apparatus for working railway | ing and otherwise treating 
Ditton, Surrey. __ Switches and signals. | woven fabrics and yarn con- 
— tinuously. 
GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 4745 | J. a H. Sotes, Electric lamps. 
> lars, see Corresponding ber's . orki urrey: 
For Particulars, s ro rresy n ding N umbers in Lists of 4841 |B. 2. B. Mis. Lon- Apparatus for drying starch. 
aoc te inne Siuiniteenageli | . W. Angele, Berlin, 
4948 yw “i. Thompson | Arrangement and construction 
No. Name. No. Name. Name. | and F. G. Hen- | of velocipedes and 
aoe Se ry | wood, |? | _ vehicles or machines. 
4733 | Semet and 37 Glover and Boulton, 5104 | W. R. Lake, Lon- | Method of, = apparatus or 
Solvay. James. Rayner. | don. | machine for pulverising 
4755 | Berly aud] 5239 | Greenwvod & Wheelhouse. } | minerals and other sub- 
Hulett. Hayhurst. 5276 | Davis. } | stances. F. A. Luckenbach, 
4765 | Claypole. 242 Baxter. 52380 | Grapel and J. Wolfenden, and L PF, Hol- 
4869 | Hargreaves &] 5244 | Smith. Candelent. | man, New York, U.S.A. 
Robinson. | 5246 | Adams. 5286 | Lake 5122 a Somen, Edin- | Gas governors. 
1895 | Kelly. 5247 | Macdonald. (Leissler & are | 
1903 | Scot end 249 | Von Hoven. Sohn), 5162 | H. Ww renter. Transmitting and receiving 
Mackay. 6250 | Von Hoven 5288 | Justice New York, U.8 epperatas of printing tele- 
4959 | Bonneville 5251 | Lake (Hirst) (Dupuy). 
(Beaucantin)}] 5252 Storer 5290 | Milis (Tre- 5167 | T. Hampton, Shef- | minufacture of steel. 
4969 | Specht (Bollmann & naunay). field. | 
(Wilhelm). Bollmanp). Abercrombie. || 5168 | G. Ellinor, Sheffield. | Manufacture and refining of 
025 | Sutcliffe. 5256 Brown | Radges. | iron and steel, and appara- 
027 | Sutcliffe. (Kilgour). 5296 Abel (Ril- | _ tus therefor. 
093 | Cooke ano} 5258 | Aimers, lieux). 5192 | J. C, Fell, Ash- | Spinning machinery. 
Mylchreest Aimers, A] 5300 | Pitt (Rollet). a ire Lyne, 
103 | Talar’. Wright. 5302 | Harfleld. 
5153 | Rogera 5260 Brett and] 5308 | Wiley. 5194 | D. ond “J. Warren, | Furnaces for melting glass, | 
(Welton). Abbey, 5310 | Beaie. | Glasgow. | also a to other 
Talard, 5262 | Richards. | 5316 | Sample. | furnac | 
Cory. 5264 | Trotman. 5318 | Cutlan 5221; C. M. Sombart, | Grinding aie, P. Schneider, 
Stokes de | 5266 | Verity and] 5 Guattari, — Ger- | Diisseldorf. 
Gramont, Verity. Catlow. | | 
5235 | Edwards. 5268 | Reddie | Nordenfelt. 5224 | J. Davies, Bermond- | Printing machinery. 
(Andre). | sey, Surrey. | 
5226 | A. M. Frankenberg, | Transmitting telephonic mes- 
= ptietaty Baltimore, U.S.A. | sages. and controlling the | 
INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF ae ——— — | 
: COMPLETE SPECIFICATIONS. the main or central station, | 
For Particulars, see Corresponding Numbers in Lists of | the apparatus & other mecha-| 
Applications for Patents. } nisms, and appliances there- | 
an : 2 Bentvas ¥ , and es gene S 
: ‘ Jo ‘f z Y 5336 | J. B. Handyside, alves and valve gear for 
No Name. No. * Home. | x0. | Name. | “* Glasgow. direct-acting engines. C. 
36 | Lake (Hitch-] 38 Haddan(Cle-] 39 | Baddan H. tog sey yy gg J. Ryder, 
cock and mens, Stote. | (Townsend). Ne 
Snow!to: + Sinaide - pat tery tr 5415 | W. R. Lake, Lon- | Manufacture of com ressed | 
Know!ton & Sneider). i+ — ). a00. | tobacco and machinery 
= Gd ae | therefor. J. Lindsley, Paw- | 
cket, Rhode Island, U.S.A. 
NOTICES TO PROCEED. Se |_tucket, Rhode Island, U.S.A. 
Ne ee puede — pn ae Il,— Time for entering yet expires Tuesday, 
ee saci a February 1, 188 
ao 361: - \sep 1.6 
Nea, ef timo. | ABBREVIATED TITLES, &c. |Dates. 3612 L, Hutchings, Sandy Construction of hat or or bonnet ept, 
; 3616 | P. B. Wilson, Balti- aualgnmsters for separation 
3546 L. Dee, London. Watch or pocket timekeeper, Sept. 1 more, U.S.A. of metals from other sub- 
3552 J. Betjemann, Lon- eans or apparatus to |. 8t . 
™ don. P applied to oy spirit, and 3621 | W. R. Lake, London.| Automatic apparatus for keep- 
other bottles to prevent sur- | | ing account of the use of 
reptitious withdrawal of the | public billiard tables. #. 
contents thereof. ; | von Leesen, Itzehoe, Germany, 
$564 C. Gaunt, York. Compensating apparatus for 2 3635 | A. 8. Z neta, | Governors for steam and other 
contraction and expansion wert motive power engines. 
of signal wires. 3638 Lake, London. | Hoisting or lifting machinery. 
3568 | T. Walker, Croydon, | Closing bottles used for con- B, Hinsley, Smethwick, Co, | 
Surrey taining aerated liquids, &c Staffor d, but at present re- | 
3570 | F. M. ‘A Bertram, | Me: mee or a for | oat at Philade'phia, Penn. 
London. exhibiting or displaying | | S.A. me | 
° goods, fancy articles, photo- 3641 | L.A. Groth, London.| Method for decomposition of 
graphs, cards, &c.,in shop | salts of ammonia, and ar- 
windows, on counters, &. | paratus used therefor. W. 
3574 | T._ Singleton, Over | Looms for weaving. 3 | Rube, H. T. Eugelcke, and C, 
Darwen, Lanc. | | - B. a Trotha, near | 
7 . J. Fraser, Lon- | Vehicles propelled by manual ‘aue, Prussia. 
ea | eee 9644 | J.C. Bloomfield, | Manufacture of coments. 
3580 | R. Smith, Cardiff. | Brake apparatus for railway | ate Cee, | 
trains. e . 
3582 | G. F. Harrington, | Propelling ships or vessels. 3666 | D. Ross, Inverness, | Metal fencing. 
Ryde, I. of W. | 
. Jensen, London. | Settings for artificial teeth. 3688 | H. L. Wilson and J. Springs for washing. wring- 
| “E. , hl Paris. | Clegg. — -le- | ing, and mangling ma- 
B. Berry and 8.8. | Spinning and apparatus con- ys oors, Lanc chines. X 
_ "Freeman, Brad- al Gone 3689 | W. ee Hali- | = —— L. Stack- 
ford, Yorks. ‘ th, Berlin 
$593 | J. = Newby and | Manufacture of yeast. 4 8693 | G. R. Postlethwaite, | Manufacture of pecks, hoes, 
F. Ramsay } Aston, Birming- | adzes, and other edge tools, 
Fm, ‘ ham &c., & tools and machinery 
3600 | J. Gautier, London. | Pianofortes. | to be used in — — 
3605 | J.W. Morgan, Garth, Wheels for tramcars, locomo- facture, partly applicable to 
Glamorgan. tives, carriages, trucks, forging, stamping. pressing, 
| trams, conveyances, &c. } | ao for 
3608 | E. Parry, London, | Manufacture of tin and other | vai 
| ‘and TH. Cobley, plates, lined or coated with $713 | C. Haslett and J. | apparatus for raising sunken 
| Dunstable. por onan & a ~~ } | | a. Thompson, | ships. 
and vessels or articles made 1} 
thereof for preservation of || 3743 | C.D. Abel, London. | Manufacture of shells for ord- 


| 
















































































| _ food, &c. , 
3609 | C. Brothers, London. | Decoration and construction 
| | of ceilings, roofs, and 
| cornices, &. 


| 




















nance, and machinery em- 
ployed therefor. #. J. B. 
Delacourt, Pont-sur-Saulz, 
Meuse, France. 





Dates, 





Sept.6 


1l 


14 


Oct 14 


Nov.10 





| 
| 


| 


| 
| 


| 





Dec. 7 


| 


22 
27 


10 


11 


13 
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| 
Nos. NAMES. &c., ABBREVIATED TITLES, &c. 


OF APPLICANTS. 





3762 | G. W. Warren, Lon- | Apparatus for indic 


don. registering fares 


ating and 
or moneys 


| received by tramcar con- 


ductors, &. 
$837 | F.C. Glaser, Berlin. | Hot-plates for presses 


Nondahd, efeld, G 


$859 | A, Ransome and T. | Cooperage machines. 
J, Wilkie, London 

3874 | J. Wetter, West- | Manufacture or tre 
minster. paper. 2. 


Brussels, 








. R, Din- 


rmany, 


atment of 


7. Neuman, 


3893 | J. Russell, Neath, | Domestic fireplaces for in- 
Glamorgan. —— a and pre- 
iting smoke in same. 
$998 | H + and Metal fr ames for supporting 
Rockliffe, Sun- doors, more especially for 
| ue rland. use in iron ships. 


4013 | BE. W. De Rusett, | Lavatories, and measuring 


and F. P. Preston, 
J.T. Prestige, and 
E. J. Preston, 
Deptford, Kent. 

4015 P.M. Justice, Lon- Printers’ metal f 


| don. 
4188 | H. K. Bromhead, Lede. 
Glasgow. 
4341 | @ Skrivanoff, Paris. 


= 


4356 : » Se apter, Exeter. 
4472 and J. D. Jones. 






pp 
the utilisation n of 


4495 | W.R. Lake, London. lighting 


457 





4626 
{ 


4720 | J. M. Forbes, Lon- | Means of taratne 
don. or other liquid 
zen 2@ heat. 


772 | W. J. Clapp, 
Naatyglo, Mon- 
mouth. 

4826 | S. H. Hodges, Street, 
Co. Somerset. 


an i shoes. 


1s tot e 5 cxaghayed 


Anerley, Surrey, apparatus for same, &c. 








steel 





apparatus. 
n, 





fuel t 
P V 


4839 | F. Hime, London. Means or apparatus for pro- 


pulsion of bodies i 


n air, ap- 


plicable also for propelling 


ships, &c., in water. 


4863 | C. Wozencroft, Gos- | Backsights for small-arms. 


port, Hants. 
5038 | J. N Culbe rtson, ~~" 13 for tel 
| rp, at pre- tri 
| se nt re siding in in connect 

|} London, J. W. to“ earth 
Brown, ew. 
5088 | H. H. Lake, London 





5113 | J. B. Morgan, Lon- 


on. 


9100 





5193 | J. Greenwe od, G. 


Yorks. 
5247 | J. Macdonald, Lon- 
don. 





5H7 J. F. 
Paris. 


88 | H. J. Haddan, Wes:- 
minster. 

Yi rt USA. 

39 | H. J. Haddan, West- 


minster. 


75 | T. Trip, EastStough- | Metallic packings. 





PATENTS SEALED. 











I.—Sealed January 7, 1881. 








Nos, NAMES, &c.. ABBREVIATED TITLES, &c. 


OF APPLICANTS. 


2816 E. Edmonds, Lon” Process and means 
} 


for car- 


don, buretting air and rendering 
it either explosive or illumi- 


native at Will. 
d'Irernois, Paris, 


BE. L. C. 


2828 F, H. F. Engel, | Means of and composition for 


Hamburg. impregnating and 
ing wood. J. D. 
Hanover, Germany. 


2832 «G. v v on Beweeski, Stamp cushions. WV 
“lin 


2833 xX Aion earl, Paris. | Dynamometrical 
for motive eower 
and other movers. 


2859 F. H. F. Engel, | Sewingmachines. £. 

' Hamburg. Hamburg. 
2860 W.A. Barlow, Lon- | Apparatus for the a 
don. regulation of the 


preserv- 


Franck 
Habe 


regulator 
engines 


Murjahn 


utomatic 
speed of 
the carriage of the self- 
| acting mule. C¢. 
and H, Offroy, Paris. 


Pfi iffer 


| Dates. 





Sept. 
16 


ave §. 





July 8 


Nos. 


NAMES, &c., 
OF APPLICANTS. | 


2868 


2869 


2932 


2945 





J. Hawthorn, New | 


Town, Chester. 


H. Wedekind, Lon- 
don. 


J. Wood, Burnley. 


W. Wilson, Liver- 
I U 


J. and N. Blezard, 








W. “Mooney, Dublin. 


W. B. a ~y Bir- 
ming! 
J. Le 283, J Travis ’ 
J. Lees, Chadder- 








W. RB. Lake, London. 


II.—Sealed 


8. Trotman, Wan- 
steal, Essex 





‘Sto ckholm, Swe- 


| W. 'R. Lake, London 





| J. Hayes, London. 


| T. Rochford, Lond lon.| 





2 | W. R. Lake, Lon- 


J.J. Tylor and W. 
|; A, Tylor, Lon- 
| don, 


| 
| 
| 








| J. Foxall, Newport, 


} Monmouth. 


la ABBREVIATED TITLES, &c. 


Kiers employed in the bleach 
ng, boiling, and scouring 
of goods and fibrous sub- 
stances. 

Asbestos packing rings for 

| joints of vessels subjected 

to internal pressure, and 
mode of manufactur 
said rings. 4. Bollingei 











proc 1cts, and I 
processes therefor, 
naces and other 
and processes 
is used for r 
c. 
Steam generator. 


Ap paratus for exh 
air, dust, or ot 











ture of velvets and 


Permanent way of railways 








Apparatus 


Apr u at us or = ans for rais- 





1n er, 

Apparat us for and method of 
expanding and stopping 
boiler or other tubes whilst 
= steam or other pres- 

ure. 

aapen atus and arrangements 
for measuring, chec king, 
controlling, and registering 
movements, speeds, an ‘i 
quantities of liquids, fluids, 
gases, powders, &c., passing 
in or between given times 
partly applicable to pump- 
ing apparatus. 

Dry gas meters, 





|Dat es. 





16 


21 




















































| NAMES, &c., 
Nos. | gp AS ising, | ABBREVIATED TITLES, &c. |Dates. 












July 
8071 | J.C. Mewburn, Lon- 26 
don. 1 
fabrics —— 
Jeune et Cargem 
Due, 
$209 | E. A Brydges. Spring motors. J. Schreiber |Aug.5 
Berlin. and F, H. Moldenhaue: 


Vienna, 


for railway car- 17 


3341 | E. C. Bowen, Lon- 3 
R. D. Morkill, Jun., 











don. 
Sherbrooke, Queb Canada, 
3534 irth, Frank- Tawing or converting sh idesor| 31 
n-the-Main, skins into leather. (, Hein 
rmany. zerling, Frankfort, 6 many, 





430% | W. White, London. Locks or latches and attach- Oct. 21 
ments = same. 












4329 ‘— at for sharpening | 23 
aws 

4349 acture of buttons and | 25 
apparatus therefor 

4392 Fricti ge om On or clutch for 27 

Lanc. drivin shafts rheels, 

pulleys, or 
parts of m 
t md Son, 2 
Mass., U.S.A 

4393 | A.C. Herts. London. | Carpet sweepers 28 


Jan. 1, 1881. Ne 2. 2 





” oy ow $0, 
$. os 
2 
ov ” 
. C 2773 
2564, 
vd Le 
.~ & 2 


W, 2551, 2339 all ‘of the 


NTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50/. HAS BEEN PAID AND REGISTERED. 





No. Name Name. 
1878 
60 sir 
127 ark 

ac noe) 
414 n. 
69 rwor 











PATENTS IN RESPECT OF WHICH THE SEVENTH YEARS STAMP 
DUTY OF 100’. HAS BEEN PAID AND RE} RED 


























No. Name. No. Name. No. Name 
1874 1874 1374 
7 Ait 192) «Stewart, 109) Neg 1 
124 Tre n 1s COUW iward 7 
PATENTS WHI 
1.—Ta 1 Non-Pa ts Duty of 
N Name. Yo Nan No N 
1877 1877 1878 
is Edge $922 > M r I 
Cl 1 H , 
4901  Haddan 24 4) Kr unl 
(tyde) 4926 Durhar ( 
4902 M $927 Aa Jon 8 M 
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NOTICE OF APPLICATION FOR PROLONGATION OF 
LETTERS PATENT. 
2106 —A. Morton, Glasgow. Improvements in the lateral action 
or induction of fluids, and in apparatus or mechanism therefor. 





Dated July 18, 1867. Time for entering caveat expires February 22, 


1881, 


NOTICE OF APPLICATION FOR LEAVE TO FILE A DISCLAIMER 
AND MEMORANDUM OF ALTERATION. Z 
24—T. A. Dixon, Glasgow. Obtaining colouring matter 4 
suitable for dyeing and printing. (C. Rumpff, Barmen, Germany, 
and W. Conrad, Wurtzburg, Germany). Dated January 24, 1830. i 


|| Time for entering opposition expires January 17, 1831. 
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ABRIDGMENTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING JAN. 8, 1881. 

Abridgments marked with a * relate to applications not proceeded 
with, The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 
the Specification is not Illustrated, 

Where Inventions are communicated from abroad, the Names, &c., of the 

Communicators are given in italics. 


1161. Apparatus for Forming the Necks of 
Bottles: H. Codd, and H. Barret, London. ((id. 6 Figs.) 
—Is for forming the necks of bottles fur containing aérated liquids 
Tongs are formed for moulding the bottle neck, and are so arranged 
that the teeth besides moving in and out to project from or to retire 
within the plug also move longitudinally in respect of the plug. 
The operative part of each tooth is mude of a form corresponding 


s 











to that of the undercut groove desired. Inthe use of the tool as 
the tongs close the teeth move outwards, and as the tongs open, 
after the groove has been moulded, the teeth draw back in such a 
direction as to clear themselves without deforming the groove, by 
descending into the bottle as they recede into the plug. Fig. 1 
is a section showing the glass ball, the india-rubber ring in an 
undercut groove, and the bottle neck. Fig. 2 shows the tongs; 
the crossbar ¢ ¢ is connected to the teeth within the plug c, and as 
the tongs are compressed, it is forced upwards by the studs in the 
slots ee’. (March 18, 1880). 


1719. Fastenings for Gloves, &c.: J. Whitby, 
Yeovil. [4¢. 7 Figs.jJ—On one side of the glove is placed an 
eyelet which has a wider opening at its front, and on the other side 
of the glove a stud containing a spring. When the spring is 
passed through the glove material, itexpands in the wide part of 
the eyelet, and holds the two parts together. (April 24, 1880). 


1830.* Reservoir Lamps: O. Sweeney, Ph'la- 
delphia, U.S.A. [2/) Relates to reservoir lamps in which the 
oil supply chamber is independent of the main reservoi Sur- 
rounding the reservoir and ¢ xtending some distance beneath it is a 
casing of such a size that an annular space is formed between the 
sides of the casing and those of the reservoir, a chamber interven- 
ing between the bottom of the reservoir and the casing. The said 
chamber communicates through an opening witb the reservoir, 
and through a hollow block, and one or more } pes with lamp 
tubes provided with burners Within the chambe° is a float free 
to move on a central hollow st 
reservoir; secu'ed to the stem 








tem projecting upwards into the 
valve. i 


On fillir 


isa 






the reservoir 









with oil, a portion of the same passes from the re vir into the 
chamber beneath, and thence to the burners, The rising oil lifts 
the float until the valve closes, tl leading from. the 
reservoir to the chamber beneath, As the oil is consumed the 
float fall«, and a fresh sup; il enters (Void, the patentee hat 


ly 
ing neglected to fle a specification. May 5, 1880). 


2134. Furnaces or Stoves: W.R. Lake, London. 
(R. Marburg, Frankfort, Germany.) [6d. 10 Figs.jJ—Is a novel 
fireplace, into which the fuel is fed vertic y as shown in the illus- 
tration. “The fuel resting on the grate is horizontally dispersed 
or distributed by a current of air entering the register R.” In this 
chamber the fuel is transformed into combustible gas, whose tut. 























combustion is induced by the second current of air entering the 







register R'.” The specification describes such a firegrate with 
vertical grates and a sloping surface for supporting the fuel. 
arranged so that the air passes through the fu | horizontally or in 


(May 2 


a slanting direction, and issues at the back. 5, 1880). 

2281. Stands for Cecanters, &c.: J. Betjemann, 
London. [éd¢. 6 Figs.—The recesses into which the bottles 
usually fit are dispensed with and in place of them projection 
fixel to the bottom of the stand fitting corre-ponding recesses 
formed in the bottom of the decanters. The bottles are locked in 
the stand by means of any suitable locking apparatus. such as that 
described in Letters Patent 4012 of 1878, or 5059 of 1879. (June 4, 
1830), 


2287. Apparatus for Regulating the Supply of 
Steam to Steam Engines: J.D.Churchill, London. 
[6d. 4 Figs.J—the adjusting movements of the throttle valve are 
effected by an arrangement which is brought into operation wien 
ths engine overruns a spindle which is furnished with means for 
retarding its motion, such a3 vanes revo'v'pg in liquid. Fig. 2 is a 
detailed sectional elevation of parts of the driving spind'e and of 
the brake spindle, and of the mechanism fr connecting them, and 
Fig. 3 is a plan of the same; 1 is a water vessel with baffles 2, 3 is 
the vane spindle, and 4 the vanes. 














This spindle car ies a cam 22, 
constructed with two pairs of inclines 5 5 and 6 6, the inclination 
being by preference about 45 deg. The cam rotates with the vane 
spindle; 7 is the spindle driven from the engine to be controlled, 
and between it and the brake spindle is the intermediate spindle 8, 
which enters into recesses in both spindles. The intermediate 
spindle is provided with a cro shead terminating in axles, each of 


which carries two antifriction wheels 10 and 11. The wheels 10 
rest upon the inclines of the cam and the wheels 11 are embraced 
by the recesses 13 and 14 in the annular wall 15 of an inverted cup 

















Voy Ss 






































carried by the driving spindle. The upper end of the intermediate 
spindle supports, by means of a cross pin 17, the collar 16 which 
rotates with the driving spindle, and carries the collar 18. which 
is connected by pivots to the lever 18B. This lever is attached at 
one end to an adjustable spring and at the other end tothe slide valve 
| of an auxiliary steam cylinder 19. Increase in speed of the engine 
above that for which the spring is adjusted is checked as follows: 
The driving spindle by somewhat overrunning the brake spindle, 
causes, by the extra pressure exerted on roller 11 by the recesses, 
the rollers 10 to mount up the inclines, thereby raising the crossbar 
and with it the colJars 16 and I8 in opposition to the spring 21, 
8 operating the valve of the auxiliary cylinder. Normally the 
eam pressure is maintained at one side only of the piston of this 
cylinder. and the action of the governor is to open that side to the 
exhaust and admit steam to the other side. (June 5, 1880), 


2290. Velocipedes: L. Hardaker, Leeds. [fd. 
3 Figs.}—The motion is transmitted from the rider's feet to the 
driving shaft by a rocking Jever and chains wound round pulleys 
connected tothe shaft by pawls and ratchet wheels. A pump, 
attached to the vehicle, compresses air when going dowr hilis, 
which air is utilised by an air engine at convenient times, or a gas 
engine, driven by a supply of gas from a receiver, may be used for 
an auxiliary means of propuision. (June 7, 1880). 


2291. Elastic Bottoms for Beds: R. Hunt, Liver- 
pool. [td. 7 Figsj—(1) The frame of a bedstead is provided 
with C springs, to which the laths are fixed instead of to the 
frames, a stirrup being provided to draw the springs forward for 
convenience in fixing the laths. (2) One end of the mattress is 
attached to the sides by screws, &c., so that the length of the 
mattress is adjustable, and the springs can be stretched when 
required. (3) Additional springs of zig-zag. spiral, or other form 
upon transverse bearers are employed to support the 
transverse laths. (4) Head and footboard of bedstead are made 
of wood and metal combined. Angle or other conveniently shaped 
bar metal is bent to form three sides of a frame, and the interior is 
tilled in with wood. held in its place by a bar which completes the 










frame. (June 7, 1880). 
2293. Looms: T. Sagar, Burnley, Lancashire. 
(6d. 2 Figs.)—The “ taking-up motion” of a loom is arranged so 


that there are the same number of teeth in the ratchet wheel A as 
there are quarter inches (or other aliquot parts of an inch) in the 
circumference of the taking-up roller F, so that the ratio of the 
beam wheel C to its pinion E, multiplied by the number of teeth 
per pick per quarter inch, will give the number of teeth in the first 








lriving wheel D. Thus the teeth per pick multiplied by the picks 
per quarter inch will give the number of teeth for the change 
wheel B. ‘th bracket G, which supports the toothed wheels B 
and E, also carries a stud I. on which swings the lever L, the 
curved portion of which fits into grooves in the boss of pinion E, to 
keep it either in or out of gear with C. 7 


(June 7, 1880). 
2294.* Window Sashes: N. Welton, Whitburn, 
Durham, (2d.)—The upper and lower sashes are connected by 
cords passing over pulleys, so as to counterbalance each other. 


(Juna 7, 1880). 


2295. Apparatus for Combing Horsehair, &c.: 
J.R. Meyer, Birmingham. [4/. 2 Figs.J}—The object is to 
prevent the hair from winding itself among the teeth of the 
combing dram, and the invention consists in combining with the 
drum a series of eccentrically mounted perforated plates through 
which the teeth project. As the drum revolves these plates move 
towards the points of the teeth, and furce off any accumulated 
hair. (June 7, 1889). 


2297.* Recovering Useful Matters from Dis- 
carded Healds: H. Booth, Manchester. [2d.]—The 
knotted portion of the heald is cut; the looped portion consisting 
of the heald yarn, the binding yarn and the foundation cord are 
disconnected and wound separately. The foundation cord is 
tightly stretched, while a revolving arm unwinds the binding yarn 
from around the heald yarn, the two yarns being led away to 
suitable swifts. (June 7, 1880). 


2298. Apparatus for Steering Ships, &c., and 
Checking their Speed: T. B. Heathorn, London. 
(6d. 10 Figs.)—This invention was substantially described and 


il.ustrated on page 2720f our 28th volume, andis an addition to 








that secured under Letters Patent 2082 of 1879. The ship has two 
rudders so connected to the tiller that its motion to the right or 
left sets them both to port or starboard, but when it is thrust 
backwards the rudders are caused to diverge and impede the 
vessel’s progress. (June 7, 1880), 


2299. Gas Motor Engines: J. Livesey. London. 
(Ff. H. W. Livesey, Paris.) (6d. 5 Figs.)—The rear end of the 
cylinder communicates with the front end by a passage con- 
stituting areservoir of sufficient capacity to hold at least one 
charge when compressed, the compression taking place in the 
forward end of the cylinder while the piston is travelling under 
the influence of an explosion. When the piston is returning it 
draws in a charge of combustible mixture at the forward end of 
the cylinder and expels the products of the previous combustion at 
the rearend. During the stroke the communications between the 
cylinder and the reservoir passage are closed, the reservoir contain- 
ing a charge previously introduced into it. A short time after the 
piston has commenced its forward motion the communication from 
the reservoir passage to the working end of the cylinder is opened, 
admitting a charge to the cylinder, and after the passage has been 
closed, is exploded. As the piston approaches the end of its out- 
stroke the communication between the reservoir passage and the 
charging end is opened so that the piston in completing its stroke 
forces the compressed charge into the reservoir passage. The 
communication is then closed, and the ports for the supply of gas 

















and air opened, and also the discharge port at the other end of the 
cylinder. Figs. 2and3 are a plan and elevation respectively of 
the valves at the frontend of the cylinder. C is the reservoir for 
containing the compressed charges, the pressure in it being main- 
tained by an accumulator; ais an air jacxet from which the air is 
drawn to the cylinder by the back stroke of the piston through the 
valve d and the pipe a3, When the piston commences its forward 
stroke the cavity ¢! of the slide Emakes a communication between 
the pipe cland the passage f, a charge of compressed gaseous 
mixture being thus delivered to the cylinder. The slide still 
advancing its cavity el is brought into communication with a 
cavity e2 in the slide cover, under which a flame is kept burning, 
which ignites the fluid in the cavity, and, on the further movement 
of the slide, the mixture in the cylinder is exploded. Gis the 
exhaust port. A modified arrangement is shown with the valves 
on the back cylinder cover, as in the Otto engine. (June 7, 1880). 


2301* Water-Closets: J.and F. Hubber, Exeter. 
(2¢d.]—The outlet, which opens into a syphon made in one piece with 
the pan, is situated at the front of the pan, and slightly above the 
bottom. By this arrangement the whole of the working parts are 
above the floor line. (June 7, 1880). 


2302.* Horn-Plates for Railway Vehicles: W. 
R. Lake, London. (/. /Hennequin, Paris), [4d. 3 Figs.) - Con- 
sists in making the horn-plates in one piece, so as to avoid welding; 
the grain of the iron being kept in the proper direction. (June 7, 
1880). 

2305.* Apparatus forWorking Railway Switches, 
Crossings, Signals, &c.: J. S. Williams, Riverton, 
U.S.A. [4d.]—Consists in compensating arrangements whereby 
the chains or wires by which the signals are connected are kept 
subjected to constant tension independently of the operating lever, 
which only becomes connected with the chain or wire when the 
lever is moved, (June 8, 188%). 


2306. Manufacture of Metallic Alloys: G. A. 
Dick, London. (Partly C.J. A. Dick, Philadelphia, [4d.)—The 
improved alloys or compounds consist mainly of wrought iron or 
mild steel combined with phosphorus and tin with or without the 
addition of lead. Scraps of iron or steel or iroa sponge are heated 
in a cruciole to a white heat and a proportion of tin or phosphuret 
of tin is added thereto, whereby the iron is completely melted down 
or dissolved, The resultant alloy is applicable for making fine 
castings and for bearings and journal boxes. The quality of the 
metal is improved for some purposes by the addition of lead. The 
phophorus may exist in the iron or in combination with tin. A 
2ood alloy for bearings is made from iron sponge 93 per cent. and 
phosphuret of tin 7 percent. Thetin should contain 10 per cent. 
of phosphorus and 5 per cent of lead. Other formule are given. 
(June 8, 1880.) 


2307. Manufacture of Floorcloth: C.F. Leake, 
Staines, Middlesex. [6d. 4 /igs.]—The feature of novelty 
consists in making an improved linoleum floorcloth with patterns 
in the form of tiles, &c., with the colour of each tile quite through 
to the canvas base or sufficiently deep to withstand constant wear- 
The canvas base is preferably tirst coated with linoleum compound 
































and then passed over a table where the several coloured patterns 
are applied to form the requ red design. and subsequently pressed 
whilst in a heated state to render the coloured coating smooth and 
solid and cause it toadhere to the base. Fig. 1 shows a machine 
for applying the coloured composition; A is the table, B the base 
cloth, C an endless band carried by wheels D, which receive an 
intermittent motion for the purpose of imparting a step-by-step 
movement to the cloth as it passes over the table; F are perforated 
moulds (shown on large scale in Figs. 2 and 3), each of which is 
surrounded by a knife edge F', and is carried by a tray G capable 
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of upward and downward movement; H are plungers operated by 
cams K, M are serapers, O is a fixed plate, N a hydraulic ram. 
The trays G are first lowered so that the moulds F rest on the 
cloth, and the scrapers M are moved backwards and forwards to 
fill the moulds with granulated material, when the plungers H 
descend and compressit. The trays are then raised and the cloth 
moved forward until the part just coated is between the plate O 
and the ram N, where pressure is applied to cause the adhesion of 
the coating to the base. whilst the moulds are again being fitted 
and their operation repeated. Describes other methods of arrang- 
ing and attaching the coloured granulated material to the base. 
(June 8, 1880). 

2309.* Tricycles: J. Barling, Leeds, Yorkshire. 
[2d.)—The rider sits between two driving wheels, and his down 
ward force is applied to a crank on one side only of the axle, a 
single treadle only being used. A compensating attachment for 
the crank may consist of a weight or spring. (June 8, 1880) 


2310. Pumping a Mixture of Steam and Water, 
or other Saturated Vapour, or Gas: M. 
Marchant, London. [éd. 10 Fiys.)—The salient points of 
this invention consist: (1) In the employme nt of air in the pump 
ing of the above, for motive power purposes, so that the air acts as 
a@ spring and produces regularity of action, and perfects the 
process of pamping. (2) ‘The fitting of a valve in the pumps for 
the regulated admission of air in combination with an air storage 
chamber. (3) An improved ball valve arranged that the 
passage of the vapour is vertical and through the water, the water 
acting as a seal and preventing back action. (4) The genera! 
arrangement of the pumps which are constructed for the purpose 
of pumping steam, gas, &c., into a boiler or reservoir, containing 
steam’, gas, &c., of a higher pressure than that which is supplied 
to the pumps as operated on for the purpose of its compression to 
the higher pressure required to effect the delivery. (June 8, 1880) 


2311.* Cutting Clay into Blocks for making 
Bricks and Tiles: A Woodhouse, Bridgwater. 
(2¢.;—The streak of clay is delivered through a die moved for 
wards to reciprocating cutters of wire or spring steel, by which it 
is divided with a smooth cut. (June 8, 1880), 


2313.* Gonceres = —~ ty A Vegetation, &c., into 
Paper Pulp: A. M mdon. (£. V.J.L.G 

Paris), [{2d.}—Marine plants am oa ine aS, to « ybtain an 
alkaline lye of soda and potash, which is then rendered caustic by 
milk of lime. In this caustic lye the plants to be converted tot 
pulp are macerated, and are afterwards plunged into a bath of 
dilute sulphuric acid. Ina few moments the cellulose and ligneous 
fibres become converted into firm pulp. The process is applicable 
to “ all other products of the vegetable kingdom.” (June 8, 188 


2314.* Preventing the Entrance of Sewer Gas 
into Buildings: A. M. Clark, London. (4. /. Piug- 
haupt, Brootlyn, U.S.A.) (2d.]—The discharge from the waste pipe 
is received ina tank, from whence it is allowed to escape to the 
sewer by a valve operated by a piston. The piston is worked by 
water pressure, and the alternate admission of the water to the 
cylinder is regulated by a float in the tank, which at given periods 
liberates a weight, the falling of which acts on tappets connected 
with a three-way cock; pipes are used for supplying the tank with 
fresh air, and for carrying off the foul air or gases. (June 8, 1880) 








2315. Hand-Propelled Vehicle: W. R. Lake, 
London. (A. Vick, Mount Carmel, Conn., and T. J. Harbach 
Philadelphia, Penn.) (6d. 3 Figs.)—This vehicle, which is a tricycle 


intended for children’s use, is propelled by means of two cranks 
turned by hand, and may be steered in two different ways. The 
smal! or leading wheel is carried in a fork at the end of a vertical 


spindle, and has two projecting steps or pedals by which it can be 
turned by the rider's feet. When found desirable the f rk can be 
loosened and turned at an angle to the vertical spindle, so as to 


convert the arrangement into a castor wheel that a" turn in 
obedience to any impulse from the driving wheels which are inde- 
pendent of each other, and are {each driven by a chain from one 
of the crank handles. The body of the carriage is made in the 
form of a horse, similar to a rocking-horse, the spindle of the 
steering wheel being between its fore feet and the driving axle 
under its belly. (June 8, 1880). ‘ 


2317.* Switches and Crosses for Railways: w. 
F. Reynolds, London. [2.)—The inner portions of the 
switch rail near where tne actus ale urve takes place are o f. a height 


sufficient to permit the flanges of the carriage wheels passing over 
the main rails, and the ends of the switch rails are lengthened to 
any desired distance where they lodge upon the main rails in order 
that the wheels of a carriage may ride up to them to escape the 
main rails, The main rails are not cut or formed with Y points 
and the switch rails are arranged one inside and one cutside of the 
main rails. The inner rail of a crossing is arranged so that one 
end shall be depressed by a passing carriage, and shall draw the 
outer rail of the crossing towards the inner one ‘so as to make 
the inner and the outer rail like a continuous rail, the connexion 
between the inner and the outer crossing portions of the way being 
by chain and wheel, or by a link action.” (June 8, 1880), 


2320. Stoppering Bottles having Internal 
Stoppers: J. Varley, London. [(d. 12 Figs.}—The 
invention is designed to prevent disc stoppers, such as are described 
in Letters Patent 3935 of 1879, from resting edgewise when falling 














into their seats. One form of improved stopper is shown in the 
figure, where a is the ordinary air tube of the filling apparatus, 
provided with dished end 6. The bottle B to be fitted is placed in 
the socket D of the filling apparatus, and the air tube introduced 
into it, when the dished end 6 will lift and retain the stopper C in 
@ flat position during the operation of filling, and on being with 
drawn will leave the stopper properly placed on its seat a'. This 
arrangement and its modifications are applicable for use with an 
upright maciiine such as described in Letters Patent 2708 of 1868 
Various other modifications are described and illustrated. (June ?, 
1880) 

2321." Automatic Candle Extinguisher: C. 
Tester, Wellington, New Zealand. (2d.)—Is for the 
purpose of insuring the extinguishing of a candle when it has 
burned down to a given point. (June 9, 1880). 
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Freeman, Tottenham, Middlesex. (4 1]—(]) A trans 
parent varnish is made by the solution of Manilla copal or other 
gum resin in fusel oil, or in any of the amylic alcohols or their 
derivatives, or in ethylic alcohol containing emylic alcohol, 
together with a solution of resin, the two solutions being rendered 
miscible, and the varnish clear and transparent by the presence of 
spirits of wine, methylated spirit, finish or wood naptha. (2) The 
varnish may be coloured by the addition of a coloured salt of 
aniline. (June 9, 1880). 


2323. Effecting Oxidation, Reduction, Aeration, 
Decolourisation, or Separation by the Inter- 
action of Gases or Vapours with Liquids or with 
each Other, &c.: J. Storer, Glasgow. [(¢. 3 Fiys.) 

Various liquids, having matters held eithee | in solution or suspen- 
sion in them, are subjected to the action of gases in apparatus, one 
form of which, suitable for mixing air with a liquid, is shown in 
the illustration, The vessel 4is filled with the liquid to be acted 
upon up to the level of the shell 8 and the liquid is kept in a 
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2322. Manufacture of Varnishes: B. J. B 


























continual circulation by the rapid rotation of the screw 10, which 
should be sufficient to suck down air with the descending current, 
and cause an intimate admixture of it with the liquid. When 
heated afr or a particular gas or vapour is to interact with the 
liquid, the vessel is fitted with a cover. A modification is shown 
in which the screw works horizontally. (June 9, 1880) 


2325. Stowing in or Btecheesins Torpedoes 
from Torpedo Boats, &c.: J. E. Atkinson, Green- 
wich. [ld 15 Figs.}—Has reference to arrangement of 
torpedoes and their fittings on torpedo boats the purposes of 
stowing them and holding them in readiness for rapidly discharging 
them through the submerged part of the vessel as many torpedoes 
as the space at command will permit, the receptacles for the tor- 
pedoes being arranged fore and aft, or in a transverse or other 
direction, Theinvention consists in constructing within the hull 
of the vessel one or more water-tight trunks withia which torpedoes 
can be stowed, and held in readiness for being discharged, the 
torpedoes being placed one above another, and so arranged that 
they can be lowered in quick succession into a discharging tube, 
out of which they can be impelled in the usual manner. The d 
charging trank is fitted accurately in the bottom of the well 
ture, and when not in m for discharging a torpedk 
pletely closes the opening in the ship's bottom s° as not to impe te 
the speed of the vessel, but when the trunk is required for dis 
charging a torpedo, it has to be placed im an oblique position by 
the use of suitable gearing. The torpedoes are stowed in the well 
upon hinged brack one above another, and held there until 
required to be lowered into the discharging trunk by means of a 
carrier, which can be raised to a sufficient height to take the weight 
of the torpedo while the hinged brackets are being turned aside, 
and can then be lowered into the discharging trunk. The lid of 
the discharging trunk is hinged soas to turn up against the side of 
the well while the torpedo is being deposited therein. When 
everything is ready for discharging the torpedo, either the fore or 
aft end, whichever may be desired, of the discharging trunk is 
lowered in an oblique direction until it is below the line of the 
keel, and the torpedo is started by an impulse tube. (June 9, 
1880) 


2326. Ornamenting Various Surfaces, &c.: G. 
In Batonnier, London. (/. A. Batonnier and P. A, Michel, 
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of Paris.) [4 1) ]—Relates to the employment of dyes. yur 
ing matters for orname nting wood, ivory, bone, horn, &c., in 
imitation of costly woods, marble, agate, and onyx, & The 
essential character of the invention consists in fixing one or more 
colours by one application, without any liability of the colours 
running, mingling. or confusing. A paste is prepared from flour 
or potato starch, and a thin layer ae evenly over a sheet of 
paper, metal, or other material, Upon this even surface the 


colouring matters are placed, The article to be ornamented is 
then laid face downwards on the prepared surface; both are firmly 
clamped together. and planged into boiling water, or introduced 
into a steam chamber which dissolves the colouring matters and 
causes them to be fixed in the surface of the material. At the 
same time the paste becomes hard and retains in their places the 

jlours, without permitting the adjacent veinings or shades to 
spread or mingle. On the withdrawal of the slab from the fixing 
batb the paste is removed, and the wood washed and dried, after 
which it is rubbed down and polished. Describes the formation 
of crayons used for the purpose of making veinings, or for draw 
ing flowers, &c., on the material to be treated. (June 9, 1850). 


2327. Attaching Door Knobs, &c. to their 
Spindles: H. Ferrer, Balsall Heath, Worcester. 
[2d.}—Consists in makng through the end of the square spindle a 
slot which extends nearly to the end of the spindle so thata 
bridge or uncut part is left at the end. (June 9, 1830), 


2328.* Solitaires, &c.: W. W. Twigg, Birming- 
ham, and W. C. Williamson. [2/.)—The back part is a 
having a headed shank. The front part consists of two disc- 
shaped shells in which there is a bow spring passing through a 
slot. The headed shank of the back part can be pressed through 
the slot, and the spring retains the head in the space between the 
two shells. (June 9, 1880). 

2330.* Apparatus for Sowing Seeds: W. R. 


Lake, London. (7. Caron, Aniches, France). [{2d.)—Instead of 
sowing beetroots in parallel lines and afterwards thinning them 


dise 


down so as to leave tufts at regular intervals, the inventor 
provides a maehine that will drop a few seeds at stated 
distances into each furrow. The seed-box has apertures in it 


arranged at distances equal to the spaces between the furrows. 
and under it is a reciprocating plate having similar apertures. 
The movement of the machine along the fleld causes the plate 
to slide backwards and forwards, and every time the holes in the 
plate coincide with the holes in the seed-box, a few seeds fall from 
each aperture down shoots into the furrows. (June 9, 1880). 


2331. Locomotive Engines: W.R. Lake, London. 


produce a practicable three-cylinder locomotive so that lateral 
motion in the locomotive shall be overcome." The cranks are set 
120 deg. apart as shown in Fig. 2, and the cylindeia are each suy - 


2 














plied with the usual valve gear 
rock-shaft in the usual way 


hown ia theillustrations, (Jane 9, 


2335.* Affixing and Securing the Covers of 
Umbrellas to their Frames, &c.: H. Shaw and w. 


-ontrolled by a reversing lever an lt 
The general arrangement is clearly 
1880), 


Spencer, Birmingham. [i/}—A\ metal clip is secured t> 
the edge of the umbrella covering at every point of a’t sehment to 


the ends of the ribs. 
lips, but in the ab 
und rstuvod. (June 9, 


2336. Mustard Pots, &c.: 
Birmingham. [(i. 14 /ivs.}—The pot bas a spout rising from 
the bottom like a teapot spout, and a tight elastic cover. The 
whole is operated on the same principle as a fitter’s spring oil can, 
& portion of the mustard being emitted when the top is pressed 


Describes the tools and means of working the 
sence of drawings the action cannot be clearly 
1880). 


8, 


H. and W. Spencer, 





The elas cover may be eithera flexible metal diaphragm, an india 
rubber ball, a piston, orother suitable appliance, (June 9, 1830) 
2337." Gasaliers, Se.: R. Phelps, Birmingham. 
(2¢.)—Is for raising and lowering a gasatier with chains and 
weights. To the outer tube, where the water cup is usually fixed, 
two protruding studs are attached sliding in vertical stots in an 


extra tube depending from a bracket fixed just below the union 
nut, The slots have notches cut into them at short intervals, into 
which the [studs can be made to take by a turning movemenr, 
when the gasalier has been raised or lowered to the required, 
height. (June 9, 1880), 


2338. Gondencing Steam Engine and Boiler, 
Se.: : J. G. Wilson, Manchester. (//. //offmwister and B. 
Fr edrich, bot h of Meidling, Austria), (6d. 10 Figs.]—-The engine 
consists of a we fe generator A and an open topped cylinder B, in 
which the piston C distributes the steam, and regulates at the 
same time the water supply. E a condenser with serpentine 

The generator 





is c 
| pipe G through which the exhaust steam passes. 
| A has a thin corrugated steel crown a which bulges according to 
| the degree of pressure, and is connected to the gas supply valve 4, 

80 as to automatically regulate the flame of the Bunsen burner D. 














Che slide piece C! tixed to the trank piston Cis moved to one 
side or the other by cam C so that a partial rotary motion is giren 
tothe piston in which is formed a groove or channel. During the 
ascent of the piston this groove comes opposite the steam inlet, and 
during the descent opposite the steam outlet. The exhaust 
steam enters pipe G and blows the air out through valve A, and is 


then condensed, the vacuum produced facilitating the descent of 
the piston. The condensed water flows through chamber J and 
thence into groove K formed in the piston; th s groove carries 
the water to a chamber L from whence it is free to run into the 


steam generator A. The groove K becomes filled with steam 
every time the water is emptied into chamber L, but this steam is 


condensed by coming in contact with the feeding waterin J. M 
is a feeding-box for the condensed water. To enable the piston to 
make its partial rotary movement, the joint of the connecting rod 
S can partly move round the pinr. (. hae 9, 1389). 


2339.* File for Letters, Bills. &c.: T. Birbeck 
and J, E. Miller, Sunderland, Durham. (2¢.)—Upon 
each side of a wood base board is a standard, one being screwed 
and fitted with a thumbscrew, the other having a series of notches, 
A wire cros-bar hes at one end an eye which passes over the 
screw standard, the other end engaging with a notch in the 
opposite standard, The papers are retained between the wire cross- 
bar, and the surface of the board. (June 9, 1880). 


2340.* Flutes: C.A.Drake,London. [2.)—Relat s 
(1) to the bearing of the rods forming the centre and support of 
the tubing to which the keys are attached; (2) to means of apply- 
ing the rods on which the tubes bearing the keys work; (3) to the 
communication of one key with a remote one; (4) to the arrange- 
ment of the keys to be operated by the left hand, (June 19, 188v). 


2343.* Ventilation of Waterproof Clothing: 
J. Neville, London. ([2:.)—To fasten the sleeve there is 
added to the inside of the garment, or to that part of it immediately 
round the armhole, a piece of the same material coming up to the 
armhole, and going back into the garment, and fastened by ita 
edge farthest from the armhole. ‘The sleeve is fastened to this 
piece, and air is admitted through eyeletted holes. The vertica) 





(J. B. and G. B. Smith, Dunmore, Penn., U, .) 6d. 8 Figs.)—Is “ to 








seams under the arms are left open as far as the plece of clott 
extends. (June 10, 1880). 
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2344. Gas Motor Engines: H. Robinson, Man- | of the tubes are closed by cast-iron caps, and connected by tubular— 2362. : © for Preparing 
chester. [6d 7 /igs.)—Is for improvements on Specification necks to each other. On the descending side is a collecting pipe | Potters’ y, &c.: W. Boulton, , zeanttns 


117 of 1880, Fig. 1 is a section of the governor and suction valve 
ofa gas engine; Fig. 2 is a plan of the same with the valve 
removed; Fig. 3 is a section of a part of the pipe leading from the 
pumpand clearance to the ignition chamber. The mixed gases 
flow through the valve E into the ignition chamber from the for- 
ward end of the cylinder, which is used as a gas and air pump, 
A' A‘ A! are holes for the admission of air, and A* for the admis- 
sion of gas. B' is a suction valve of disc form, and of such 
dimensions as to cover the openings A'A' A' when down on its 
seat. The spindle B? of the valve B' is prolonged, and is traversed 
by a wedge Q passing through an inclined opening, and controlled 
by the centrifugal governor Q*. The position of the wedge, which 
is regulated by the governor, determines the height of lift of the 
valve B', and thus controls the amount of gas and air passing to 








the pump. D is a pipe from the pump to the ignition chamber; ¢ 
is an air valve, opening inwards, and biassed by a epring e'. 
When the pump is unable to draw a full supply of air and gas, in 
consequence of the valve B! being partially closed, it gets a further 
amount through the valve ¢, this second supply serving to dilute 
the combustible mixture, or at any rate that portion of it that first 
enters the ignition chamber, and further preventing any possibility 
of the gases exploding when the inlet vaive to the cylinder is first 
opened. ‘tis stated that this valve effects a result mentioned in 
Specification 335 of 1860, but the result isnot described, (June 10, 
1880). 


2345. Engine Governors: H. J. Haddan, London. 
(E. Mas, Rive-de-Gier, France) (6d. 12 Figs.j—Kelates to an 
isochronous governor, one form of which is represented in the 
figure. The governor spindle G is driven from the bevel wheel C 
by means of the bevel wheels D, D, E and H, all of which except- 
ing H are free to revolve round the spindle. Theend / of the stud 
carrying E is connected to the valve spind'e, and thus its tendency 
to rotate is utilised for opening and closing the valve. The balls J 








are attached to their arms by spiral springs, and are in this way 
free toalter their leverage as their speed varies. The bosses of 
the governor arms are cam-shaped, and as the balls rise the cams 
press upon the top of the chamber M. which communicates this 
pressure to the friction ring L, the tendency of which is to retard 
the speed of rotation, and close the throttle or other valve, The 
normal speed of the engine can be adjusted by shifting the weight 
d or. the leverc. This invention is applicable for the regulation 
of water and steam power. and the specification shows modification 
of the same principle differently applied. (June 10, 1880). 


2346. Transferring Pictures: P. O’Halloran. 
London. ((. A. Pocher, Nurenberg, Bavaria), [4d.)—For trans- 
ferring to woven fabrics, oilcloth, &c., the picture is prepared with 
varnish (consisting of linseed oil, colophony, gum-mastic, samderic, 
and gum copal) and is printed to its margin; it is then sprinkled 
with colopbony and gum-mastic, and warmed by steam in a 
cylinder. The picture is placed on the object to be printed 
and a heated iron passed over it, the back of the picture being 
previously damped and overlaid with a layer of blotting paper ; the 
heat causes the picture to be transferred. For transferring to 
glass, metals, &c., a heated cloth is used instead of an iron, and the 
back of tne picture pressed upon the ovject. (June 10, 1880). 

2348. Steam Generators: J. C. Mewburn, Lon- 
don. (L. Dulac, Lille, France), (6d. 2 Figs }—The invention con- 
sists in constructing the generators entirely of tubes and steam 
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with inclinations and external communications, as 
showa in the illustration. The tubes B B and steam reservoir C 
are supported at their ends by brick walls. The tubes are inclined 
and superposed quincuncially, so that tue flames passing between 
two tubes come against the middle of the tube above. The ends 


reservoirs, 





P,in which the sediment collects. The feed water after having 
passed through heater R mixes with the water descending from 
the reservoir. (June 10, 1880). 


2350. Manufacture of Stockings and Socks: L. 
Woodward, Nottingham. [6d 5 Figs.}—The improve- 
ments essentially consist in taking the work when ia a state to be 
transferred and placing it upon the machine with the two parts of 
the heel and the micdle portion all at once upon the needles, then 
working the foot all in one piece, and producing by the machine 
single narrowings both at the toe and instep on either side. (June 10, 
1880). 


2351. Twisting or Doubling Yarns, &c.: J.King, 
Manchester. [(. 34 Figs.)—\tis stated that in the ordinary 
twisting apparatus the bobbin revolves with the flier, and one 
twist is given to the thread for every revolution. “If, however, 
the bobbin could be held stationary, the revolution of the flier 
round the bobbin would give a second twist, and it is to get this 
double twist for a single revolution of the flier that this invention is 








designed.” A is the driven spindle, B the flier, H the bobbin 
carried in arms F hung loosely by fingers from the ends of two 
tubular spindles. The yarn is wound two or more fold on the 
bobbin, and drawn off by the rollers JJ. (June 10, 1880). 


2352. Metal Heels, &c., for Boots and Shoes: J. 
W. Jones and E. K. Bridger, London. [6d. 9 Figs.)— 
Relates firstly to improved metal shells for the heels of boots and 
shoes, and, secondly, to the application of spurs to the heels. The 
metal shell is attached to the heel by screws which pass direct 
into the leather. The spur is formed with a shank which passes 
through a hole in the back of the heel and is fastened by a screw. 
(June 10, 1880). 


2353. Invalid Bedsteads: H. J. Dalton, London. 
(6d. 4 Figs,)--Relates to improvements in that class of invalid beds 
in which the mattress bas an opening in it to receive a bed-pan. 
To the underside of the bed is fitted a rising and falling platform. 
guided by rods and provided with cords and balance weights by 
which the platform may be raised or lowered. (June 10, 1880). 


2354*. Batteries for the Transmission of Sound: 
R. H. Courtenay, London, [2d.)—It is stated that a single 
cell with a tension spring ** adjusted to the negative element of the 
battery” and “insulated from the porous cell forms an improved 
microphone and a battery in one instrament.” These cells may be 
combined to forma compound battery. Any one talking near the 


battery can be heard at the distant end of the line. (June 10, 
1880). 

2355. Valves for Water-Closets, &c.: J. Smea- 
ton, London. [(¢. 12 Figs.)—A is a diaphragm secured 


between two parts of the valve, and having affixed to its under 
side the india-rubber seating A'; B B' are cocks working in con- 
nexion with the chamber CC! above the diaphragm A; D is the 
inlet pipe and E the outlet arranged around the inlet, both being 
covered by the disc A; F is a regulating cock, and G a lever, 
When the handle H is raised, the lever G is raised also, establishing 
communication between the chamber C or C!, as the case may 





be. When one chamber is full, the dise A is operated by means of 
the water pasting through the cock F on to the top side of the disc. 
When the handle is released the lever G drops, establishing 
communication between the other chamber and the top of tbe disc 
A, thereby allowing an after flusb to the water-closet pan or other 
arrangements, and by the same operation and at the same time 
the water from the chamber is discharged through the orifice H 
into the valve chamber. The pressure on the top side of the disc 
is sufficient to close both inlet and outlet. Another arrangement 
is shown by which the same effect is produced, (June 10, 1880). 


2357,.* Securing the Lids or Covers of Boxes, 
&c.: E. A. Brydges Berlin. (J/. Fischer, Berlin.) [2d.}—The 
lid of the box is provided with a bolt, spring, or peg which acts as 
a catch, the head or ring of the spring by which the box is opened 
being covered by sealing-wax, &c., so that the lid cannot be 
removed without injuring the seal. (June 10, 1880). 


2358.* Cookingand Dishing up Meat, Fish, &c.: 
J. Hall, London, (2¢.)—The fooa is laid in a dish with long 
feet, and placed in a saucepan with a small quantity of water, so 
that it is cooked in the steam, and the juices are caught in the 
dish, which is sufficiently ornamental to be placed on the dinner- 
table. (June 10, 1880). 


2359. Manufacture of Coloured Plaster or 
Cement: A. M. Clark, London. ((. f. Fabre, Paris.) (4d.J}— 
Relates to the manufacture of coloured plaster or cement composed 
of coloured sands and lime in the proper proportions, and prepared 
for sale ina dry pulverulent condition in readiness for immediate 
use without other admixture than water, The sand is first washed 
and then mixed with milk of lime coloured with any suitable sub- 
stance, and after being drained and dried is reduced to powder 
ready for sale. Theaddition of water at any time makes it ready 
for use. (June 10, 1880), 


2361. Umbrellas: J. Forster, Vienna. [6d. 18 Figs) 
—Consists in replacing the usual umbrella stick by a frame com- 
posed of four bars connected together by joints, When the 
umbrella is opened the four bars form a diamond-shaped figure, 
the two lower sides of which are longer than the upper sides and 
act as the sticks of the umbrella, the space between the frame 
being large enough to enclose a man’s nead with a hat on. A 
runner on each stick carries four struts for the support of the ribs : 
both these runners require to be pushed upwards when the um- 
brella is opened. A cross rod between the two upper bars (fixed by 
a catch) keeps the four rods extended. When the umbrella is to 
be closed this catch js released, and the two runners drawn down- 
wards, so that the rods, being jointed together in pairs, will lie 
parallel to each other. The lower ends of the longer bars are jointed 
to the handle. June 11, 1880). 


8 Figs.}—The slop clay, before being pumped into the filtering 
press, is treated in a sifting apparatus consisting of two sifter 
frames with one or more lawns oscillated by a crank and con- 
necting-rod. In the pump the plunger is lifted by a cam and 
descends by gravity, its motion being regulated by the number of 
adjustable cheese weights on the pump rod, or the rodis driven by 
@ positive motion, and is connected to the pluuger by an elliptical 
or helical spring, The object of these two arrangements is to 
dispense with the use of an overflow valve. The specification 
further describes a combined engine and double-acting pump 
(June 11, 1880), 


2363. A atus for Roasting Coffee, &c.: P. 
Pearson, chester. [6d. 4 Figs.|—The improvements 
are shown applied to an ordinary chicory roasting apparatus; the 
object of the invention is to improve the operation of the apparatus 
and render it suitable for roasting coffee. The illustration shows 
a vertical section and a plan of the machine, the novel features of 
which consist, firstly, in employing to the interior of the revolving 
pan ¢¢ a series of scrapers jj which are fixed to the cover /, and are 
placed at an angle sufficient to tend to throw the coffee towards the 
centre, 80 a8 to counteract the effect of the centrifugal force. By 

















| these means the coffee is well stirred and the layer kept level and 
even. Secondly, to prevent the over-roasting of that portion of the 
coffee which, being nearer to the centre, moves at a lower velocity, 
a metal ring m is placed to keep the centre of the pan clear, and a 
fixed cover or screen / over the centre part of the pan. screens off a 
| portion of the heat from the coffee, causing the whole contents to be 
|equally roasted. Someof the scrapers j immediately next to the 
ring m are turned in a reverse direction for the purpose of prevent- 
| ing the coffee from being burnt by continuous contact with the 
ringm. (June 11, 1880). 


2364.* Fastener for Boots, Shoes, &c.: O. 
McChamberlain, London. [2d.)—A series of levers are 
jointed to a centre bar and their outer ends attached to the boot or 
shuve. By pressing down the centre bar the two sides of the 
opening are drawn together and the boot fastened. A modifica- 
tion can be used for gloves. (June 11, 1880). 


2366.* Looms for Weaving: W. Taylor,Golcar, 
Yorks. ([2d.)—The picker is advanced to meet the shuttle at the 
end of its travel by an incline on the picking rod which engages 
with a projecting piece on the shuttle-box frame as the sley goes 
back, (June 11, 1880). 


2367. Wire Healds for Looms: E. D. Newton, 
London. (A. Argo, Chemnitz, Germany). (6d. 2 Figs.}—By this 
invention wire healds after being twisted are rolled by a rolling 
apparatus whereby they become smoother, thinner, and more 
rigid than before. Further, to avoid the shifting of the wires on 
the shaft and over one another, they are twisted in such a manner 
that above the upper loop by which they are threaded on the shaft, 











additional eyes or adequate prolongations are formed. The 
machine shown in the illustration is for rolling the wires. Down 
the centre of the bed gis a groove, and there is a corresponding 
groove in the upper plate o, which is set down by screws. The 
heald is laid crosswise on the bed with the eye over the groove, 
the end loops projecting over the edges of the bed, and is rolled 
between the two plates by the bed being drawn forward by the 
pinion dand a handle. (June 11, 180). 


| 2368.* Sample Cases, &c.: A. J. Eli and P. Har- 

gan, London. (24)—Appl:cable to sample cases, book or 
| reading stands, albums, music cases, and the like. The boxes are 

capable of being opened out so as to stand on a table self-sustained 
at an angle of 45 deg. to expose the articles therein to view. Some 
or all of the sides are hinged to the bottom, so as to fall back when 
opened, and the lid is also hinged to one side, and provided with 
catches by which it can be fixed in a convenient position when 
opened. (June 11, 1880). 


2372. 
Bishopston, Gloucestershire. 


J. Hird, 
6 Figs.j~Has re- 


Paper - Making geet fy 


_n_y —— | Fig 2, % 
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ference to a pneumatic apparatus which is connected to a paper- 
making or cutting machine, for the purpose of removing the sheets 
of paper and depositing them upon a receiving table, the object 
being to dispense with hand labour for this purpose. A hollow 





shaft A carries one or more perforated mouthpieces H to which 
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the paper adheres when air is exhausted, and is liberated when air 
is readmitted. The suction at the mouthpiece H is produced by an 
exhaust pump connected by pipes through the stufting-box on the 
pipe N, hollow arm A, and telescopic tube E, and thence by a swivel- 
lingarm F. A valve controls the exhaustion and admission of air 
This valve is automatically opened when the mouthpiece is in a 
position for seizing the sheet of paper, and closed when the paper 
is in a position for being deposited on the table Q. The table is 
caused to lower gradually so that the top of the pile is always 
ata proper height from the mouthpiece. The mouthpiece can be 
adjusted to suit various lengths of paper by sliding the tube E in 
the hollow arm A. The swivelling arm F is jointed to a pivotted 
connecting rod I, so that as the arm A reciprocates on the shaft B, 
the mouthpiece is caused to assume a suitable position at all parts of 
its motion. (June 11, 18380). 


2373. Apparatus for Copying Letters, &c.: S. A. 
Cochrane, Dublin. [2¢.}—Instead of the usual water brush, 
blotting paper, and Oiled sheets, used with a copying press, 
the inventor provides a sheet of metal (copper or zinc) witha 
fine granulated surface, produced by mechanical or chemical 
means. This surface when moistened by a sponge will retain a 
perfectly even wet or damp surface, and when laid over the copy- 
ing paper and letter will produce a perfect transfer without the 
troublesome preliminary process of wetting and blotting. (June 11, 
1880). 


2375.* Apparatus for Ships Se ialage me Grain 
Cargoes: P. Clarke, South shield ]—Consis 
mainly of movable partitions dividing the holt into a numbe r 
of chambers, from one to six, k udinally. They may be of sheet 
iron or canvas; if the latter they are clewed up to the underside 
of the decks when not in use. ‘They are secured sideways against 
the strain of the grain by ropes attached to them at frequent 
intervals and made fast to eye bolts in the ship's ribs. The 
sive tiers of ropes are put in as the grain rises during k 
(June 11, 1880), 

2377. Waterproofing, Strengthening, and Pre- 
serving Leather, Hides, &c.: Lake, London. 
(J, and C. Ballatschano, Bucharest, and H. Trenk, Beriin.) [4d] 
Also applicable to textile fabrics, wood, paper, and the like 
(1) A quantity of grease is decomposed by acid, and then neutralised 
by an alkali. The mass is warmed and mixed with a thick solu- 
tion of glue, to which is added a substance, such as oxalic acid, 
that will render the glue insoluble. When required for use this 
mixture is diluted with oil, alcohol, and tar. (2) A quantity of 
glue, with a small amount of oxalic acid, is combined with 
glycerine, 2-15 per cent., with acetate of mina ved 
therein. The leather is manipulated as follows: It rubbed 
with mixture 1 on the hair side, and then immersed in mixture 2; | ! 
after drying it is again rubbed with 1 on both sides and tanned. 
This process may be repeated several times. (June 11, 1880). 












succes- 


ading. 





alu diss 


is 

















2379.* Machinery for Cutting, Paring, and 
pa a Vegetables and Fruits: H. Brandes, | j 
{2¢.]— Adapted for cutting into slices beans, 
cabbages, potatoes, eucumbers, &c., and for scraping almonds. A | 1 
revolving dise carries knives or ac rapers against which the artic] 
are pressed by a fe edipg devi For cutting almonds a c} 


the disc 





receives the almonds w hich are pressed against 
piston. (June 12, 1880). 

2380.* Exhausters for Gases or Liquids: 
R. Hildebrandt, Manchester. § (J/. Gareis, Deutz, Gern 





J. A- 


any). 


I 


poi 
soles of a permanent magnet, 


i is a plate fixed upon the 
which is similar to the one in Figs. 1 
jecting from / 7, with their ends lying close 
being sent throngh aa’, 


apon pivots between gg. A lever hh extends upwards from 
the axis of the tongue, and is connected by a link to the end of 
the movable and weighted lever J by which it is retained at zero 
when no current is passing; Zis a light pivotted arm resting upon 
two pins mm', standing out from a small plate fixed upon the 
tongue near to its axis to check the vibration of the tongue at the 
end of a beat. The index finger oo at the front of the case is 
carried on a short shaft which has an arm at its other end moved 
by ® pin projecting from the lever h; r is a hammer which strikes 
against the two sounders ss", which project through the dial plate, 
and are of a peculiar construction. It is stated that this polarised 


instrument is capable of being moved by a very small current. 
Fig. 3 shows the front of a visual and aural te legraph in which 
absolutely dead beats of the needle between zero and two points 
from any vibration, 


are obtained free while the beats can be re- 





peated much more rapidly than is now possible with any similar 
instruments. 


In both this instrument and the preceding one the 
but only dots on the dial face; ee are the 
J f are two polarised armatures 





ts are not stops, 


pivotted therein, and having opposite induced polarity, both ends 





of one being (say) north, 1 of the other south; AA are sounders; 
axis of the external needle (not shown) 
and 2; // are two arms pro- 
to # Upon a current 
as to make ¢ north and ¢* south, the 
up ppe rend of f will be repelled by c, and the lower end attracted 

cl, the arm j at the same time lifting the u} per left-hand limb 





80 





a i, and the needle being deflected. On the cessation of the 
current the needle will be brought back to zero by / pressing the 
wer limb of i into its central place. If a contrary current is 
sent the operation will be reversed. Another part of the invention 


ms reference to apparatus signalling by dots and dashes In 


} mas Ae . s of whia Fig. 4, f is the movable armature polarised by a permanent pol 
(2d.]—Consists of u bored cylinder, the bottom of which is fixed to | ) Fy ee een ie ler ad ror should Bae bal werk 0 
astand. At the middle of the cylinder are inlet and outlet pipes Be hh ? ‘a - Bevery —— t os eo ie the os 
opposite each other, The cylinder has a piston consisting of a | W@8ht =e ware | Orne en Lt re “a “Te SRO Saeee- 

¢ . ay be used as ¢ as well as so cle Vv ounders 
hollow cylinder, open top and bottom, and divided into two parts | M¢Dt May be used as @ relay as well as @ sounder a 
: may be substituted for j &, and the instrument may be used as a 


by an oblique partition, the cylinder mantle being provided with 
J i 3 I 





Morse sounder or with the Steinheil code by changing the position 











ports. The top of the cylinder is closed by a cover, carrying the ; ae ~ 
stuffing box and suitable bearings for three shafts, on the outside | Of the stops or sounders. Another part of the specification is 
end of one of which is fixed the driving pulley and on the inside a | ®Pplicable as a rel ty or sounder or both together. ‘ The claims 
bevel wheel, which gives motion to two larger ones of equal | Te/ate in part to details not described above. (June 12, 1880), 

size, which are carried by the other two shafts, having a flywhe 23809. Firearms: RZ. Nagant, Liege. (6d. 15 Figs.) 
each at their outer ends. The two larger bevel wheels mov n|—This consists ) in an arrangement of mechanism by which 
opposite directions and carry each a ball-and-socket joint within | the breech is AAA closed, the handling of the weapon made 
their toothed rims, to which joint is attached a crosshead to | rapid and simple, and the weapon arrangs d to be capable of being 
which the piston rod is attached. When motion is communicated | dismounted and remounted by a plain turnscrew. an 
by the driving shaft to the bevel wheels the crosshead and piston ring fixed to the barrel, carrying the stud of the sword 





are moved up and down and also rotated through 90 d 




















et. and retaining in its place the cleaning rod. In the illus- 


















ro g., 80 | 
that the ique partition in the piston passes and re es the ration the mechanism is shown closed, but with the hammer G 
inlet and outlet in the cylinder, tilling the cylinder at one stroke, | cocked ready for firing. whic lace when the bammer 
and then allowing the contents to pass to the outlet side at the nex | strikes the striker E, placed obturator A. As the 
stroke. (June 12, 185' hammer G is carried in the 1 or on the side of a lever C, it 
2381.* Lubricating Fluid: E. Poole, London. | “ono! re ch the striker if the lever is not properly closed. Thi 
(S. Rogers and - School o. Canada). flaw ind - | ractor is pivotted on 7 mle en 3 of the obturat: r, from whict 
rubber is d lve 4 —— ee oy b ated to 250 de Fabr., oleine, | *, Tece!ves + n , wer " wiee acting the c veges 2th ase. Th 
paraffine, or other oil being added until the comp: und fi rms a thick | —— Lone I . K OT hie acon and ry nom al eam and A a 
liquid paste, By heating oil to 250 deg. Fabr., and mixing there dag. o 1 er nes 9 nae allows sey ithdrawing of 
w noe in the proportion of about ral ns to a bi arrel e guard anil its fitti w it dismounting the To open 


































































s ut an improved lubricant is produced une 12 
2383.* Tregeing | Paher-eaets, oe: : PB. = } 
Justice, London. (/ Wk, Brooklyn, U.S.A.) (2d.]—To | 
prevent the admission of sewe - gases into d wel lings the tray of the | 
closet is sealed with quicksilver instead of water as heretofore | 
A receiver is connected near the bottom of an ordinary § trap, int | 
which the quicksilver is drawn to permit the passage of water, &c 
through the trap. A plunger or piston in connexion with the 
receiver causes the return of the quicksilver to the trap, after th 
water, &c., has passed, and forms thereby an effe« tual se ul. (June 
12, 1880), } 
2384.* Metal Hurdles, Fencing, and Gates: w } 
Seca d Gs cee Ohare lhe & to —— mesos : mghog os the mechanism, the té afl Cl of the lever is pushed forwards, and, its 
zontal bar, the said hole being of the same shape ar end retiring fro - beneath the obturator A, the latter is 
section of the bar, but, would be its v ged. The lever C then meets arm E? of the striker (which 
according to the ordipary « truction. inclined. Th | retires within Gacaumen, and then pushes forward the lower 
inclined niche cut on ‘ iding from the top | part A3 of the obturator, so that the upper part A+ and the 
where it is cut in to pth to about the middle of the striker are together turned backwards, and the breech end of the 
devth che runs out to the surface: and also barrel exposed. By this movement the obturator transmits to 
‘ under and opposite si of the b . | the extractor the impulse it received from the le ver C, and forces 
* he upright by first threading it through the | the extractor to throw the cartridge case out of the chamber, at 
te then turning it into its proper position vertical] the s ame time the lever C has caused the hammer G to be fully 
res of the metal around the hole « | cocked. To rec lose the mechanism, the lever C is drawn back- 
ind prevent the bar from mo wards, and its end, sliding agains‘ the upper part A4 of the obtu- 
svstem is also epp'icable to rator, pushes the latter against the faced end of the barrel, the 
(June 12 1880) . hammer G remaining at full cock in the position shown. The 
% ~ upper ring, above referred to surrounds the barrel, presse 


2386. Metal Founders’ Blacking: J. S. Sqweey 
and A. Patterson, Ulverstone, Lanc. [ 









against the front of the sight 
transverse screw holding it in its p'ace. 


. and clasp s it firmly on both sides, a 
The firearm taken as a 





two-thirds plumbago and one-third gas c art whole, and the various parts above described, together with the 
ground together with or without soapstone, or s t improved upper ring, are claimed as the invention. (June 12, 
applicable asa lubricant. (June 12, 1850). 1880), 

2387. Electric Telegraphs: Sir C. T. Bright, 2390. Working of Railway Signalling Appa- 
London. (6d. 16 Figs.]—rigs. 1 and 2 represent a combined | ratus: G. K. Winter, London. (Partly from J. Craik, 
indicating and acoustic tele graph: aa! are two electro-magnetic | Madras.) {|10d. 16 Figs J — Has reference to improvements 
coils ft a to 4, the lower pole of a permanent magnet (the | specially applicable to block telegraph instruments, which require 
remainder of which is indicated by dotted lines) by which they | the combined action of signalmen at each end of a section, in order 
are polarised; cc! are the upper poles of the coils. ‘The soft iron | that the indications of an instrument may be varied, so that no 
I id\ p gh the poles, and can be adjusted by a | signal is complete until it has been acknowledged, the joint 
k » end of a movable soft iron signals indicating not only whether there is a train on the section 





or tongue whic h is polarised by gg', the upper pole of 
6, and has, therefore, an opposite polarity to that of t 
between which it lies. The other end of the tongue is 


: pol 8 dd' 











or not, 
also leaving record at each instrument of the last signal which has 
upported * passed, such signal being unalterable 


but also the direction in which a train is travelling; and 


and supplying at a glance the exact condition of the section, The 
invention further relates to the connexion ofa starting semaphore 
outside the signal-box, and in view of the driver, with the block 
instruments so arranged that it cannot be lowered until ‘‘line clear” 
has been received from the other end of the section, and that it is 
put to “ danger” by the train entering the section, and cannot be 
again be lowered without the combined action of both men. In each 
of the block instruments are two indicators, one painted black and 
marked “train going to” and another painted red marked “ train 
coming from,” with the name of the other end of the section written 
below and common to the two dials. The needle of each dial points 
toeither “clear” or “on line,” from one to the other of which indi- 
cations the needles are moved by coils which are not in the line 
circuit. In order to move either of the indicator needles from one 
position to the other, it is necessary that a polarised relay should 
reverse a local current in the indicator coils, and that the circuit 
of the local battery should be completed, The relay may accom- 
plish the reversal (1) by reversing the poles of the battery, the 
simplest way of doing so being to divide the battery into two paris 
and connect up the apparatus as illustrated in Fig. 1, or by revers- 
ing the wire connexions of the coils, the simplest way in that case 
being to wind the coils differentially and connect up, as shown in 





Fig. 2. In either arrangement the circuit is broken at some point, 
such as A, in the undivided portion and the second necessary 
operation above referred to is to close this break. If a key of the 
ordinary form (Fig, 5) be used for giving signals, it is evident that 
any apparatus, such as B, placed between the contact point A and 
earth can only be affected by outgoing signals, and is, therefore, 
entirely under the control of the signalman at the instrument, and 
that any apparatus placed between the back contact point c and 
earth, can only bse acted on by signals from the distant station, 
and is, therefore, under the control of the signalman there. If, 
therefore, the relay for controlling the direction of the local 
current acting on the “train going” indicator be placed beyond C 
and the apparatus for completing the circuit be placed at B, it is 
evident that the reversal of the relay can only be obtained by the 
concerted action of the two men. The principle illustrated thus dia- 
grammatically forms the basis of a series of instruments described 
at great length in the specification and variously modified in 
different ways. The starting semaphore above referred to is held 
at* danger” until a current from the next station releases a catch 
and allows the signalman to lower the arm to“ clear,” by a lever 
which also raises a finger at the side of the rail. The first passing 
train depresses the finger, and by suitable devices returns the arm 
to danger, and leaves it so arranged that it cannot be lowered 
signal (June 12, 1880). 





before the receipt of the next “ clear” 
2394.* Apparatus for Producing Cold or Ice: H, 
A. 


Dufrene, Paris. (La Societé Anonyme le Froid, Paris). 
J—Liquid is pumped from a receiver, thereby Ado. a vacuum 
in it and forced into another receiver full of air for the purpose of 
mpressing it. When the compression has risen to a given point 
the air lifts a valve, and enters a condenser where it is cooled by 
water. When the empty receiver is put in communication with 
the refrigerator the air rushes into it, producing cold ty its expan- 
sion, after which the operation is reversed and the fluid pumped 








back, (June 12. 1880). 

2395.* Preserving Meat, &c.: H. A. Dufrene 
London. (La Societé Anonyme le Froid, Paris), [(4d.}—The 
invention consists in the method of preparing meat and other 


perishable articles by means of a partial drying effected by currents 
of air, the air being dried by means of chloride of calcium or 
other substance, and then cx oled by any suitable known process. 
During the transport of the meat, &c., in ships, railway trucks, &c., 
it is maintained at a temperature a little above the freezing point 
of water without necessitating ventilation by either cold or dry 
air. (June 12, 1580). 


2396.* Potato Raising or Lifting Machines: Ww. 
H. Sleep, Crofthole, Cornwall. ([2¢)}—Towards the 
front of the machine is attached a crosspiece to carry two small 
wheels, and to the back axle is attached another piece carrying 
two other wheels, which together support a cylindrical screen 
rotated by worm or toothed gear driven from the main wheels of 
the machine. A wide curved share lifts the soil and potatoes in 
the revolvir creen, being assisted by revolving prongs which 
convey the lifted matters backwards. The tops of the plants are 
cut off by flat or circular knives. (June 12. 1880) 

2398*. Bedding for Horses, &c.: D. Gaussen, 


Lechlade, Gloucestershire. (2/.}—The bed is made of 
india-rubber, linoleum, or kamptulicon mats, perforated or corru- 














gated. The india-rubber bed may cover the entire floor or be 
srrounded with a border of cocoa-nut fibre or rope mats. (June 
12, 1880). 


2399. Instruments for Ascertaining Distances : 
H. Hensoldt, London. [(id. 10 Figs.j—Chiefly designed for 
tinding the range for artillery or musketry without any calculation 
on the part of the operator. The invention essentially consists in 
the combination with a telescope of a glass disc marked with a 
scale graduated in proportion to the magnifying power of the 
instrument, and inversely in proportion to the distance to be indi- 
cated, in such a manner that the greater the range or distance of 
the object, the more central will be its indication on the glass disc. 

















The invention is based on the principle of indicating the height of 
the object on the scale, and then by comparison with the known or 
estimated actual height ascertaining the distance from the instru- 
ment. It is necessary that the exact magnifying power of the 
telescope should be first ascertained, and then, having found the 
variations in the apparent dimensions of a known object at various 
distances, the scale can be constructed and the variations indicated 
by fine lines on the glass disc. The average heighvof a man (say 





by either signalman alone, 


5 ft, 8 in.) is deemed a useful standard of measurement for graduat- 
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ing the disc. In the illustration ais the telescope with eye-piece 
b carrying the glass dise c, upon which the graduated lines are 
marked, Inusing the instrument the operator, having the man or 
object in view, first observes whether the image on the disc extends 
over more than half the scale, if so the telescope is adjusted so that 
the feet of the man touch the lowest division on the glass; by 
observing which line coincides with the top of the man's head, and 
by taking the number marked against that line, or by counting the 
divisions, the distance or range is at ence ascertained. When the 
image of the object extends over less than one-half of the scale, 
the highest point of the object is brought in line with the 
central mark on the disc, and the number of divisions between 





the lowest point of the object and the lowest line on the 
dise will give the required distance. A series of discs may 
be marked to different standards and used to suit circum- 


stances. By a modification of the invention instead of the glass 
disc, a piece of metal is arranged in the eye-piece to obscure a 
small portion of the view. The edge of the metal is divided into a 
series of teeth, or a glass plate with divisions (Fig. 5) is used, 
the line #2 being movable; by these means, and by means of a table 
or chart, the operator can ascertain the distance, and the necessity 
for a series of glass discs is avoided, The devices consisting of the 
sliding plate g to which the movable thread or line /2 is attached, 
and the screw &' combined with a disc, or vernier & and pointer 
(seo Figs. 3, 4, and 5), are also claimed as novelties. (June 12, 
1886) 


2400.* Ladies’ Dress Suspenders: W. W. Twigg, 
Birmingham. }—Two discs are fixed to the ends of two 
jointed arms The arms are so connected with a plate that 
when the plate is symmetrically situated with respect to them the 
arms are pressed towards each other and locked, and when the plate 
is turned aside the arms are unlocked and opened. (June 12, 1880". 


2401." Bottle-Holders, Stoppers, and Covers for 
Decanters, &c.: T. White, Birmingham. ([(?.)— 
Relates (1) toa spring clip for bottle-holders that will readily fit 
various sizes of bottles; (2) in adapting to bottle-holders a stopper 
by which the bottle may be closed, either by aid of a screw, or 











lever or spring; (3) to removable stoppers for decanters; (4) to 
removable covers for jars and open-mouthed vessels. (Jane 12, 
1880). 

2402.* Vices: F. W. Onferman, Steherberg, 
Prussia. (2/.)—The movable cheek of the vice carries a rack 


with which a pinion is geared. A vertical spindle passes through 
the upper end of the side bars and its lower end enters a nut. 
The spindle has a short handle, by turoing which the side bars 
assume a more or less inclined position, and move the pinion down 
the rack, whereby the vice is opened by the pressure of a spring 
between the jaws. By the opposite movement the vice is closed 
by the pressure of the pinion as it moves over the upper part of the 
rack. (June 12, 1880) 

2405. Navigable Vessels: H.E. Newton, London. 
(A, Olsen, Ephraim, Utah, USA) (6d. 3 Figs.j—The bull consists 
of two longitudinal tubular pontoons sustained parallel to each 
other at a suitable d part by transverse connecting braces 


tance 





Corliss, Providence, U.S.A. [ls. 2d. 20 Figs.)}—(1) The 
first part of the invention relates to the framing which is constructed 
in sections, of cast iron, with faced joints, and so formed that the 
strains are transmitted in a nearly right line in the direction in 
which they are received. The improved framing adapted for a 
single engine, clearly shown in Fig. 1, is double above J, both 
members being suitably braced together, and it extends upwards 
to support the journals of the main beam as shown. The down- 
ward extension joining the pumps takes the strain of pumping and 
transmits it in a direct line. (2) Relates to a feed-water heater. 
A tall chamber FE, Fig. 2, is provided upon the top of the ordinary 
condenser E, and in it are placed a series of pipes e, connected by 
crosspieces E3, constructed to allow of the necessary expansion 
and contraction of the pipes. The steam is received alternately 
through the two nozzles a! a? of the cylinder A, and imparts its 
heat to the feed water circulating in the pipes e, without exposing 
the latter to contact with the injection water. (3) Relates to a 
simple device for operating *‘ Corliss” valves with a single eccentric, 
one form of which is shown at Fig. 3; g* is a rod which com- 
municates from an eccentric reciprocating motion to the skeleton 
lever G, the ends of which are branched, as shown. Through the 
medium of the links 7! and levers F the valves f are caused to 





Fug.6. 
+33 


























in combination (1) with struts extending verticaliy from each 
pontoon, (2) with longitudinal air-tight cylinders connected to the 
upper ends of the struts immediately above and parallel to the 














pontoons, and (3) with transverse bracings connecting the two | 
cylinders, the st ture so formed being adapted to sustain the | 
decks, cabins, and other parts of the vessel, the arrangements 
being such that if the struts and upper cylinders should acciden- 
tally become detached from the pontoons the upper cylinders will 

float the ret tructure. Upon the vessel are one or more 

turntable is to permit of them being readily 

turned, s { é ! carried on them may be directed to 
propel the vessel in any direction, the wheels working between 

the pontoons. When the vesse 1 is moved broadside on, centre 
boards, appropriately set, are used to keep her on her course 

(June 14, 1580) 


2409. Steam 
Norway. [( 


Engine Indicators: L. Boye, Bergen, 
» Figs The card, which is stretched round the 





quadrant of a cylinder, receives a reciprocating motion from the 
steam in the steam cylinder, and the pencil is attached to mechanism 











which is connected to the piston-rod. The pencil can be moved side- 
ways, 80 that a continuous nur ber of diagrams can be taken without 
moving the card. The instrument is connected to the cylinder by 
the screw-threaded nozzle ©, through which the steam enters the 
spring steel tube D, whichis connected to the card drum segment 
F by the link E, H is an arm fixed to the rod G, which slides, but 
cannot rotate in the tube A, The rod and arm and pencil 
standar4 I are attached to a reciprocating part of the engine bya 
link notshown. At the top of the pencil standardis an arm M 
(Fig. 2), which carries the point, and is held to the card by a spring. 
N is a “ mean pressure recorder,” which automatically gives the 
mean of the ordinates of a diagram ; a isa measuring wheel which 
receives reciprocating motion from the rifled rod G, nut o, and 
links dd, such that it turns about a fixed axis through 90 deg., and 
which receives a rotary motion from the segment F, when the 
expansion of steam in the cylinder is beginning, or in the case of 
non-expansion cylinders by the beginning of the exhaust. The 
amount of rotary motion will depend on the relative movements of 
the drum and the rod G; } isa pairof bevel wheels which transmit 
the motion of the wheel a to the index plate c, the index of which 
must be fixed by experiment, (June 14, 1880), 


2414. Steam Pumping Machinery, &c.: G. H. 











oscillate, the movement being much more rapid when the lever G 
is at the middle of its motion, Consequently the valves are made 
to open and close very rapidly, and to have the necessary slower 
motion at the middle of theirsweep. The steam valves will usually 
close still more rapidly by virtue of their being detached and 
closed by self-acting means, not shown. (4) Is an improved 
“ governor” embodying a contrivance designed to keep the engine 
ut exactly the same speed for different loads. The action of the 
balls in ising and falling changes the relative speed of the engine 
and the governor, the effect of which is that the balls may be in 
any possible position with the same engine speed. In Figs. 4 and 5 
i is a governor sleeve which by means of the lever J works a 
throttle or other cut-off valve. It also operates another lever J', 
which through link K and lever J? moves the shaft H endwise. 
This shaft, by means of the friction discs H' and I, drives the 
governor, and it will be seen that any movement of the sleeve I 
will change the bearing point of the disc H!, and thus alter the 
speed of the governor with respect to the engine. The slots at 4, 
and 4* admit of the necessary adjustment between the movement 
f the goverror balls and the shaft H. (5) Relates to means for 
suiding and operating more particularly the valves of large pumps. 
Referring to Fig. 6, the valve O, which is preferably in the form of 
a thin disc, is connected by arm N! to a rocking shaft N mounted 
in a removable bonnet M!, which covers a hole in the pump casing 
ufficiently large to allow the valve to be readily inserted and 
removed. The shaft N protrudes through one of the ends of the 
bonnet, and carries an arm N*, by which the valve is worked. Q 
is a spring pivotted to the plunger S, which when near its highest 
position, as shown in dotted lines, by means of the stop S$, forcibly 
lifts the rod P and closes the valve. The specification also describes 
6) and (7) the details of the valve and rocking shaft and bonnet, 
the valve seat being made with a shoulder of considerable width, 
upon which are placed several strips of leather coiled on edge at 
an inclination, and enclosing a bevelled ring of metal. This ring 
compressing the leather rings, and causing them to protrude, forms 
an almost noiseless valve seat. (8) Also a valve for large pumps, 
censisting of a thin annular ring extending quite round the body 
of the pump, and operated by modifications of the motion de- 
scribed in paragraph 5. The specification, which is a very long one, 
describes further modifications of the various apparatus. (June 15, 
1880). 


2415. Stove for Consuming Smoke: J. Moore, 
Balham, Surrey. [id. 2 Figs.J—The stove is formed with hot 
air chambers in proximity to the flues. The bottom of the grate 
and lower bars are enclosed to force the draught to pass down- 
wards through the fuel to a flue situated at the lower and rear part 
of the fireplace. (June 15, 1880). 


2431. Manufacture of Woollen or Worsted 
Fabric: W. Brookes, London. ((. Holliday, Maromme 
Les Rouen, France.) (2d.j—1nstead of cutting cloth produced ina 
circular knitting machine in the direction of the length of the 
tube, the inventor cuts it “in diagonal directions according to the 
diagonal direction of the pattern or other effect desired to be 
obtained to such fabric.” (June 16, 1880). 


2442. Cooking Ranges. D. and T: Robertson, 
Glasgow. [(id. 6 /igs.J]— Relates to the general construction of 
a cooking range in which the hot products of combustion are 
carried by an undulating flue between a series of ovens ranged 
vertically over each other. and provided with double-cased sides 
filled with non-conducting material, where not surrounded by the 
flue. The range may have a boiler exposed to the fire if desired. 
(June 16, 1880), 


2444. Fog or Alarm T. Jenkins, War- 
wick, and W. Price, B ham. [6d. 38 /igs.j|—The 
powder case of the signal is made from an oblong trough shell 
having a semicircular end, the flange of the shell being deepest at 
that end, and gradually diminishing in depth as it approaches the 
other and straight end. Inthe middle of this trough shell are 
soldered the nipples on which the caps are placed. The gun- 
powder is placed in a similar but larger and deeper shell, the two 


<3 


shells being connected together by the closing process, The 
powder shell is enclosed in another shell of the same shape, the 
whole forming a fog signal of an oblong and wedged-shaped 
figure with a flat face and aroundedend. The caps are longer 
than the nippies, so that they do not explode until crushed down 
on to the nipples. The illustrations are a plan and section of the 
lower shell, (June 16, 1880). 


2481, Apparatus for Moulding Bricks: G, H. 
Dean, Sittingbourne. Kent. [4¢. 5 Figs.j—The side por- 
tions of the mould are constructed of steel rolled or formed with 
flanged top and bottom outer edges, so as to be comparatively thin 
between these edges, which are extended somewhat beyond each 
end, and the end pieces are flanged for connexion to the side 
pieces. The bottom plate or stock is also formed of steel raised 
according to the device to be stamped on the back. (June19, 1880), 


2486. Furnaces for Melting Metals and Metallic 


Alloys, &c.: C. Carr, Smethwick. [(d. 5 Figs.J—As 
shown in the illustration, which almost explains itself, the plates 
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aa are separated from the firebrick by layers of sand. The fur- 
nace is supported on legs, and is supplied with air both between 
and around the firebars, and in some cases through slots in the 
walls. (June 19, 1880). 


3125. Separatingand Recovering Fatty Matters 
from Bones: F. Wirth, Frankfort. (/. Seltsam, 
Forchheim, Germany). [6d. 1 Fig.}—The invention is (i) for the 
use of vapours of sulpburet of carbon, benzine, ether, canadol, or 
ligroip, under pressure, for extracting the fat from bones; and (2) 
for the apparatus shown in the illustration, The apparatus con- 
sists of a chamber A capable of bearing a pressure of ten atmo- 
spheres. This chamber is filled with bones and then closed, A 





pump B forces the solvent from reservoir C through pipe D into 
the chamber. The vapours produced force out the air through 
pipe E into condenser F, where all vaporised solvent passing in 
with the air is condensed, and goes back through pipe G into 
reservoir C. The pipe E is then closed. The contents of A are 
heated and maintained under pressure until the fat is melted, 
when the valve H is opened and the liquid passes into distilling 
apparatus I, in which the solvent is distilled from the fat. (July 
29, 1880). 


3658. Manufacture of Elastic Spiral Steel Wire 
Ropes, &c: H. A. Bonneville, London. (4. /arolimek, 
Hainburg, Austria). [6d. 1 Fig.J}—The invention claims the sub- 
stitution of spiral springs of steel wire for leather or other driving 
belts. thongs, ropes, or cords for transmission or traction, and 
describes a machine for the manufacture of such springs. Aisa 

















hollow rotating spindle with a jaw E for gripping the mandrel I 
and the partly made spring. The wire is fed from a reel (not 
shown). and wound around the core | by “ being pressed against 
it by a thick piece of leather, or a little plank held and sustained 
by the band.” When the core is covered, the jaw is loosened, and 
the spring is slid through the hollow shaft, the core and the last 
portion of the wire wound on, it being again fixed, and the process 
continued. (September 9, 1880). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the piesent time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the oflices of ENGINEERING, ‘5 and 36 
Bedford-street, Strand. 








New Mexico.— Deposits of iron, lead, and coal (including 
a good quality of anthracite), are numerous in New Mexico, 
and will some day prove a source of considerable wealth. 
The existence of large Mexican land grants rendering titles 
uncertain, is a great hindrance to mining development, but 





this will in time be overcome by adjudication. 
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METALS | Inov, Wrovent— £n £6 STEKL CasTINGs—continued 8. d. 8, 4 PitTcH (per ewt.)— A 
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} nd angles.. 5 17 - 
£ 8. £ 8. . bom. a $17 crank wheels, engine Are hang bee a © @ °° 
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Regulus (star) ........ 63 0 64 0 a boiler plates .. 7 38 S 6 Tumbler bars and other Ceylon lump Io Oo $ 0 
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Siberian Railways.—The Grand Duke Nicholas of Rus- 
sia turned a recent exile in Central Asia to good account. 
Becoming interested in the construction of a railway con- 
necting Siberia with the west of Russia, the Grand Duke 
explored the districts proposed to be traversed, and wrote 
what is said to have been an able report on the best route 
to be followed. The Grand Duke has been pardoned by 
the Czar and allowed to return to St. Petersburg. 


The Panama Canal.—The subscription for the shares in 
M. de Lesseps’ Panama Canal Company bas been such a 
great success, that the allotment will be made as follows : 
From one to five shares in full; from six to twenty shares, 
six shares ; for twenty shares and upwards, 25 per cent. of 
the number applied for. 


Great American Railroads.—The Chicago and North 
Western Railroad is building 600 miles of line this season, 
including 238 miles in Dakota, 19 miles in Iowa, 151 miles 
in Wisconsin, and 45 miles in Michigan. This will bring 
this great system up to 3200 miles. The Wabash system 
now includes 2477 miles of line. 


Canadian Pacific Railway.—If the plans laid before 
the Canadian House of Commons for the construction of 
the Canadian Pacific Railway are adopted ani the con- 
tracts are let, as is generally believed they will be, it is 
expected that work will be commenced in the spring. Ten 
years from next May are allowed under the agreement for 
the completion of the line. Mr. George Stephen, of Mon- 
treal, is mentioned as the probable president of the com- 
pany. Two additionai sections of the portion of the line 
already laid have recently been opened for traffic, one from 
Winnipeg to Portage La Prairie, the other from Cross Lake 
to Kea Watin, so that there are now in all 264 miles in 
operation. 

Mineral Wealth of Georgia. — Since a geological survey 
of Georgia was made five years since, 50 gold mills with 50u 
stamps have been put into actual operation in Georgia, 
representing a capital of nearly 500,000 dols. brought into 
the State from the north and west. The collection of 
minerals in the office of the geological survey shows the vast 
undeveloped resources of Georgia. There are specimens of 
ore from 71 counties, granite from 48 counties, gold ore from 
61 counties, limestone from 45 counties, quartz from 46 
counties, soapstone from 22 counties, millrock from 71 
counties, asbestos from 28 counties, copper from 27 counties, 
manganese from 15 counties, marble from 6 counties, 
serpentine from 11 counties, and so on through the 
list. From the railway depédt at Cartersville there was 
shipped last year 60,000 dols. worth of manganese, which 
is used for the manufacture of Bessemer steel. When 





the pig iron in which this valuable metal is contained was 
thrown away as worthless. [In the same county the 
demand for the brown hematite iron ores has been so great 
that a broad gauge railway four miles long has been con- 
structed to render available one of the ore beds. Copper 
beds in Harralson County are also now in process of 
development. 


The Proposed Nicaraguan Canal.-—A private confer- 
ence of gentlemen interested in the subject of interoceanic 
canal communication was held in Washington a short time 
since. The object of the meeting was to exchange opinions 
regarding the feasibility of organising a company to construct 
a canal over the Nicaraguan route. It will be remembered 
that last winter Mr. Menocal, of the United States Navy, 
obtained leave to visit Nicaragua. He was sent there to 
represent a number of wealthy and influential citizens who 
desired to obtain from the Nicaraguan Government the 
concession of a rightof way. Mr. Menocal was successful 
in his mission. He obtained the concession. While the 
fact that the concession had been obtained was made public, 
the names of the gentlemen to whom the grant had. been 
given were kept secret. It is now known that among the 
gentlemen named in the concession are Admiral Ammen, 
Gen. E. F. Beale, ex-Minister to Austria; Mr. U. S. 
Grant, Jun.; Mr. W. K. Garrison, of New York; Mr. 
George W. Riggs, a “Ww ashington banker ; Mr. Howard 
Potter, of Brown Brothers, New York; "Mr. Wm. H. 
Barnum, of Connecticut ; and Mr. Edward M. Clymer, of 
Pennsylvania. Gen. Grant is interested in the scheme, 
and if a company is organised he will be made its president. 
The publication of M. de Lesseps’ Panama Company has 
caused the promoters of the Nicaraguan scheme to move 
more rapidly than they had originally intended. 


The Russo-Turkish War.—Some interesting statistics 
have appeared with regard to the consumption of ammuni- 
tion by the Russian army during the campaign of 1877-8. 
Some 14,000,000 cartridges seem to have been fired by the 
infantry, and nearly 2,000,000 by the cavalry. The 23 
divisions of infantry consumed 79 per cent. of the munitions 
carried by the men, and 39 per cent. of the general total 
transported. The greatest number of cartridges consumed 
in a single engagement did not exceed 94 per rifle (maxi- 
mum in the affair at Karakhazankioi, August 30, 1877). 
The greatest expenditure of artillery projectiles in a single 
engagement was 180 per piece in the assault ou Nicopolis. 


Atlantic Telegraph History.—The proposal to lay two new 
ocean cables has attracted attention to the condition of the 
cables already laid and of the companies which work them. 
The Anglo-American Company has three cables in opera- 
tion, in addition to the Erlanger or Anglo-French cable 





that laid in 1865 was broken March 11, 1873, and finally 
abandoned February 1, 1878 ; that laid in 1866 was broken 
January 13, 1877, and abandoned July 27, 1878. The 
latter cable, except the shore ends, was renewed last 
summer at a cost of 222,3001. ; it is now called the cable of 
1880. The cable laid in 1873 was broken April 2, 1879, 
and was repaired in the same month ; it is now in opera- 
tion. No break has yet occurred in the cable laid in 1874. 
Of the three cables now working, which were laid by the 
company, one has been down over six years, and another 
over seven years. The Erlanger cable, which was laid in 
1869, was broken in the following May, and several times 
since the same accident has occurred. It was last repaired 
| in August, 1879, having been broken February 22, in that 
| year, but it was again broken last month. It is said that 
| the cable is so rotten that no attempt to repair it again 
will be made. The cable of the Direct United States Com- 
pany was laid in 1874, and has been broken twice; the 
tirst time, January 4, 1879, on the ocean side near Torbay, 
and in February, 1879, in the Rye Beach and Torbay sec- 
tion. Both breaks were repaired, and the cable is said to 
be now in good condition. ‘Ihe cable of the new French 
company has been laid about a year; it was broken 
May 2, 1880, near the Island of St. Pierre, and repaired 
the same month ; the section between Cape Cod and St. 

Pierre was broken November 21, 1880, and has since been 

in course of repair. 





Railways in West Virginia.— West Virginia is develop- 
ing an astonishing amount of railroad enterprise. Charters 
for seven new railroads have been issued at Wheeling 
within a few weeks past. Among these are the Baltimore, 
Cincinnati, and Western Raiiroad, the Big Sandy and 
Great Southern Railroad, with 1,000,000 dols. capital ; 
the New Martinsville, Middlebourne, and Pennsborough 
Railroad, capital 100,000 dols., the Keyser and Pendleton 
Railroad, 2,000,000 dols. capital, and the Buckhannon and 
Weston Railroad, connecting the principal towns of 
Upshur and Lewis counties. But the largest new company 
of all is the Western Virginia Railroad Company, capital 
25,000,000 dols. 


American Telegraphy.—A company has been formed to 
lay two cables under the Atlantic, to be worked in connexion 
with the American Union Telegraph Company. ‘The name 
of the new organisation is to be the American Union Cable 
Company. Messrs. Siemens and Company have already for- 
warded statements of the terms on which they will make a 
contract for the cables, which will touch at Penzance on the 
Cornwall coast, and at White Head Harbour, Nova Scotia, 
Messrs. Siemens must have been born to be the “‘ thorn in 
the flesh ”’ of the Anglo-American Telegraph Company 
(Limited), 
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THE “BRUSH” SYSTEM OF ELECTRIC 
LIGHTING.—No. I. 

Tue Brush system of electric lighting which during 
the last two years has in the United States of 
America been developed into a very important com- 
mercial industry, is one of the most interesting 
systems of illuminating by electricity that has yet 
been before the public, and we are glad to see that it 
is at last becoming more and more appreciated in this 
country, and promises under very able and influen- 
tial managership to take a leading position among 
the lighting systems of Europe. It has for upwards 
of twelve months been employed forilluminating the 
terminus of the Great Eastern Railway at Liver- 
pool-street, and it has within a few weeks been 
adopted by the Great Western Railway Company 
for their Paddington Station, and the Charing Cross 
terminus of the South Eastern Company is now 
illuminated by the same system. It is about to be 
applied to light a large area of the City of London, 
where it will be in competition with both the 
Siemens and Jablochkoff systems, each of which 
will have a district of similar area of the City to 
illuminate, so that the public will soon have an 
excellent opportunity of comparing it with all 
the important systems that have been introduced, for 
the Gramme system is at the same time to be 
employed at the Cannon-street Station, where the 
electric currents will be utilised in another distinc- 
tive form of lamp. 

The Brush, like the Siemens system, includes 
both generator and regulator peculiar to itself, 
and may therefore be looked upon as complete 
in itself, differing in that respect from all those so- 
called systems which are represented by either a 
particular form of machine or a special arrange- 
ment of lamp, and like the proprietors of the Siemens 
system, the Brush Company manufacture their own 
carbons, making .the whole installation still more 
peculiar to themselves. 

The Brush machine, a general view of which is 
given in Fig. 1 (see next page), possesses some points 
of resemblance to the dynamo-electric machines of 
Gramme and of Wallace-Farmer, as well as to the 
magneto-electric machines of M. de Meritens, while 
at the same time its principle of construction differs 
from that of all others, and confers upon it at once 
its special excellence and its originality. 

Its point of resemblance to M. Gramme’s machine* 
consists in the fact that its armature is of annular 
shape, a form of construction first adapted to the 
purpose by M. Gramme some thirteeen years ago. 
The Brush armature differs, however, from the 
Gramme ring in the arrangement and disposition of 
the helices of wire with which it is wound, as well as 
in the way in which the several coils are connected 
with one another. In the Gramme armature the 
coils are wound contiguously to one another, so as 
entirely to envelop the iron core, hiding it com- 
pletely from view, and they are permanently con- 
nected to one another in consecutive series, In the 
Brush armature the diametrically opposite bobbins 
are alone permanently connected together, and a 
current generated in one pair of bobbins does not 
necessarily traverse all the others, and in fact never 
does, as will be pointed out in the course of this 
notice. Again, the individual coils are separated 
from one another by a considerable sector of the 
iron ring, which is of larger sectional area between 
the coils (see Fig. 2.), so thatin the revolution of the 
armature within the magnetic field the coils alter- 
nate with masses of iron which from their enlarged 
section are brought into as close proximity to the 
poles of the field magnets as are the outsides of the 
coilsthemselves, It is this differencefromthe Gramme 
ring which constitutes the similarity between the 
Brush armature and that of M. de Meritens,+ but the 
Brush machine differs in all other essentiai respects 
from the latter machine in the disposition of its cci's, 
in its method of connexion, in the method and 
arrangement of the magnetic field, and in the con- 
tinuous nature of its current. 

The Brush machine however differs altogether 
from the Gramme generatcr in the diposition of its 
field magnets and the relative positions of the revolv- 
ing helices and the magnetic field. In the disposi- 
tion of its magnets the Brush machine more nearly 
resembles the Wallace-Farmer apparatus, but their 
form is entirely different, aud the armature of the 
Wallace-Farmer bears no sort of resemblance to 
the Brush ring, its coils being more allied to those 
of M, Lontin’s{ machine than to any other of the 

# See ENGINEERING, vol. xxviii., page 63. 
+ Ibid., vol. xxviii., page 372. 
t 1bid., vol. xxviii., page 174. 








characteristic generators. Having thus pointed out 
the position occupied by the Brush machine with 
respect to other typical generators, showing wherein 
it approaches and wherein it departs from the 
machines of other systems, we will proceed to 
describe its construction. 

The most characteristic feature of the Brush 
machine lies in the form and construction of its 
armature, which consists of a cast-iron ring, the 
cross section of which is generally rectangular, but 
in the direction of its circumference it is alternately 
wide and narrow, as shown in the sketch, Fig. 2, 
which represents a portion of the iron armature 
ring and explains its construction better than can 
be given by description. On reference to this 
figure it will be seen that the ring is divided up 
into as many sectors as there are bobbins to be 
wound, by a number of rectangular depressions or 
grooves; in these the coils of insulated copper 
wire are wound until the groove is filled up and the 
flat converging recesses become flush with the face 
of the intermediate thicker portions or pole-pieces 
by which they are separated from one another. 
Fig. 3 is a cross section of one side of the ring taken 
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Fig. 3. 
through one of these portions, and it will be 
observed on reference to both figures that the inter- 
mediate thicker portions of the ring are grooved out 
by a series of deep concentric grooves, the object 
of which is partly to reduce the mass and lessen 
the weight of the revolving armature, partly for 
the purpose of ventilating the ring and thus carry- 
ing away a portion of the heat generated by the 
working of the machine, but chiefly for the locali- 
sation and isolation of local currents generated by 
induction in the iron and which would tend not 
only to reduce the efficiency of the machine by 
diminishing the magnetic capacity of the armature, 
but also to produce a heating of the ring, and 
therefore of the coils, whereby a portion of the 
current would be lost through their resistance being 
increased. For a similar reason the periphery of the 
ring is grooved out deeply so as almost to sever the 
ring; by this means all cross currents are effectually 
cut off and induction currents are compelled to flow 
in directions which are not detrimental to the effi- 
ciency of the machine. This again increases the area 
of radiating or cooling surface, and consequently helps 
to prevent the armature becoming overheated. 

In what is called the sixteen-light machine, which 
may be regarded as the normal size of the Brush 
generator, the armature ring is 20 in. in diameter, 
and it is wound with eight radial coils of cotton- 
covered copper wire of No, 14 B.W.G., whose 
middle planes radiate from the axis of rotation, 
being distributed round the ring at equal angular 
distances apart of 45 deg. Each coil contains about 
900 ft. of wire weighing about twenty pounds, and 
is wound in the rectangular grooves or spaces 
shown in Fig, 2, filling up the space completely so 
that the vertical faces of all the coils are flush with 
the vertical faces of the thicker portions of the iron 
ring. Fig. 4 is a sketch of the armature ring with 
all its coils wound, which must be looked upon 
rather as an explanatory diagram than as an illus- 
tration of the proportions of this part of the appa- 
ratus. ‘The two sides of each groove, and there- 
fore of each coil of wire, are parallel to the centre 
line or radial plane of the coil, and by the adoption 
of that form of bobbin one of the practical dif- 
ficulties in the winding of annular armatures of the 
ordinary form is avoided. All the coils are, like 
those in the Gramme machine, wound in the same 
direction, 

Fig. 5 is a diagram illustrative, not only of the 
distribution of the coils around the ring, but of 
the method by which the connexions are made ; 
the inner end of each of the coils is connected by a 





wire to the inner end of the corresponding coil, at 
the opposite end of the same diameter of the ring, 
and the outer ends of all the coils are brought 
through the shaft of the machine, and are connected 
to corresponding portions of the commutator, where 
the currents are collected by suitably placed copper 
plates or brushes. Referring to the diagram, it will 
be seen that the inner end A! of the coil 1 is con- 
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nected to A*%, which is the inner end of the coil 5 ; 
A? is connected to A*, A? to A’, and so on round 
the ring, and the outer ends B', B?, B3, &c., are all 
connected to the commutator by conducting wires 
insulated from one another. ‘The two free ends of 
each pair of diametrically opposed coils are, after 
passing through the shaft of the machine, attached 
respectively to two diametrically opposite segments 
of the same commutator, which segments are insu- 
lated from one another and from any other pairs of 
coils, ‘The commutator, which is attached to and 
rotates with the driving shaft of the machiue, 
consists of a set of separate copper rings or fiat 
cylinders, of which there are as many on the shaft 
as there are pairs of coils on the armature, and each 
of these cylinders consists of two segments insulated 
from one another on one side of the shaft by a small 
air space about one-eighth of an inch wide, and on 
the other by a piece of copper separated from the 
segments by two smaller air spaces. The arrange- 
ment is shown in Fig. 6, in which A and B are the 
two segments connected respectively to correspond- 
ing coils on opposite sides of the armature, and 





attached by an insulating material to the shaft S; 
C is the copper insulating piece, the object of which 
is to separate either of the flat copper brushes or 
collectors, which press upon the periphery of the 
commutator, from either of the segments during 
the interval occupied by one pair of coils passing the 
vertical, or in other words through the neutral 
portion of the magnetic field ; this occurs twice in 
each revolution of the armature, and therefore of 
the commutator. At the time when any pair of 
bobbins is in this way cut out of the general circuit, 
their own circuit is open, so that no current can 
circulate or be induced in them. By this most 
ingenious arrangement each pair of coils has in suc- 
cession in each revolution a period of rest equal to 
one-quarter of a revolution, and has a current 
passing through it for only 75 per cent. of the time 
the machine is running ; to it is, ina great measure, 
due the very small development of heat in the 
working of the Brush machine, and it presents 
also another important element of efficiency to 
the machine, namely, that each pair of bobbins as 
it passes the neutral portion of the magnetic field, 
and is therefore incapable of doing work and con- 
tributing electromotive force to the general current, 
is itself cut out of the circuit, and thus two causes 
operating against the efliciency of the machine are 
eliminated ; the first is one common to most arma- 
tures which have, like that in the Gramme machine, 
a permanently closed circuit, namely, that the 
currents generated in the bobbins have two routes 
open to them, the one through the conductors and 
commutators to the brushes, and the other through 
the idle bobbins, and thus by a specics of short 
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Fic. 2. 
circuiting robbing the external circuit of some of its 
current. The other cause of inefficiency which is 
avoided in the Brush machine is the reduction of its 
internal resistance by an amount equal to the resist- 
ance of two of the bobbins, for just as a certain 
amount of resistance is an item of efficiency when 
belonging to coils which are doing work and contri- 
buting electromotive force to the general current, 
so does it become an element of inefticiency when 
belonging to coils which are idle, for in that case 
it diminishes the current supplied by the active coils 
while at the same time contributing no current of its 
own in compensation. By the arrangement of com- 
mutator referred to above, Mr. Brush has, there- 
fcre, got rid of two considerable drawbacks to the 
efficiency of the machine. 

What is, however, one of the important features 
of the Brush machine is the arrangement of the 
magnets by which the magnetic field is produced, 
and by which the armature coils are during their 
revolution almost continually passing through a 
very intense magnetic field. Upon reference to 
Fig. 1 it will be seen that the armature ring isclosely 
embraced on each side by the large horizontal electro- 
magnets whose poles are expanded so as to be pre- 
sented to three of the armature coils on each side, 
Jeaving one pair of coils free from their direct 
influence, and this is the pair which is passing 
through the neutral region of the magnetic field. 
For the sake of illustration, the disposition of the 
magnets towards the armature and towards one 
another may be described as two horseshoe electro- 
magnets placed opposite one another in a horizontal 
position, their similar poles being presented towards 
one another, and having a small space between them 
in which rotates the armature ring. ‘This space in 
the machines we are describing is however so nearly 
equal to the thickness of the armature that there is 
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hardly any clearance between them, the high-class 
workmanship of the apparatus allowing such close 
working with perfect safety. 

The methods of exciting the field magnets in 
dynamo-electric machines are very different under 
different systems. In the early Gramme machines 
a separate armature was set apart for producing the 
current which by traversing the magnet coils pro- 
duced the magnetic field between their poles, and 
the current from this armature had no other work 
to do, the useful or external current being taken 
direct from one or more other armature rings 
attached to the same shaft. ‘The excitement of the 
magnets in one machine by a current supplied from 
another or from a special armature of the same 
machine was first suggested and employed by Mr. 
Wilde, of Manchester, whose name and that of Mr. 
Holmes must ever be associated with the early 
history of the production of electricity by mechanica! 
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mens, In the later form of the Gramine machine, 
as well as in the ordinary Siemens machine, the whole 
of the current from the armature is transmitted 
through the magnet coils, they forming with respect 
to the armature a portion of the external circuit. In 
other systems, such as the Lontin, the Jablochkoff- 
Gramme, the Siemens alternating current machine, 
and in extensive installations of the Siemens machine, 
the field magnets of one or more generators are 
excited by the current from a special machine which 
has no other work to do; and in a special form of 
the Siemens machine, the magnet coils form a shunt 
circuit to the armature, by which arrangement the 
machine acts to a great extent as its own regulator, 
‘lhe system adopted in the Brush machine is, 
however, different to all to which we have just 
referred, while it has certain points of similarity to 
all. Inthe Brush machine the current contributed 
by each pair of bobbins on the armature is switched 
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GeNeRAL View OF LABoratory. switched on to the magnets, and vice rers@. Fig. 7isa 
diagram illustrating the connexion between the arma- 
ture bobbins and the magnet coils at the time when 
the commutators are placing them in the same circuit. 
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Referring to this diagram, MM and M M' are the 

; two magnets having their similar poles presented 
| towards one another on opposite sides of the arma- 
ture coils AA'. Thus the coil A is under the 
influence of a magnetic field produced by the two 
north poles N N!, while at the same time its corre- 
sponding bobbin A' is under the influence of the 
two south poles SS', a current is therefore induced 
in the pair of bobbins A A', which is transmitted by 
wires passing through the shaft S to the commutator 
C! C2, whence it is collected by the brushes B' and 
B?, and by them transmitted to the magnet coils, 
which are all connected together in series, and at the 
same time the other portions of the commutators 
(which are in connexion with the other working 
armature bobbins) are in contact with the brushes 
. B3 and B*, by which they are placed into the externa 

Macuixe ror Testing py Tue ArpricaTion OF TorsionaL Srrains. (See page 68.) | circuit of the machine. 

| ‘The commutators form a most beautiful piece of 

by the commutators alternately through the magnet | of the armature alternate bobbins are feeding the apparatus, and are a special feature of the Brush 
coils and through the external circuit, so that each | magnets while the rest are sending their currents! system, and the arrangement by which the position 
bobbin in its revolution ‘ feeds” alternately the | to the “line,” while at the next eighth part of a of the collecting brushes can be adjusted so as to 
magnets and the lamps; and at any one position | revolution, those which were feeding the line are’ place them in contact with the commutators in any 
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desired angular position with respect to the position 
in the magnetic field occupied by the several bobbins 
to which the commutators are connected, is exceed- 
ingly simple and ingenious. 

We shall refer to this arrangement again in our 
next article, as well as to several other very 
interesting features of the machine. We may add 
that the mechanical, no less than the electrical 
details of the machine are thought out and con- 
structed with the same and excellence; the 
armature rings are accurately turned and centred, 
and are balanced with great care, that the 
weights are symmetrically distributed around the 
axis of rotation, which is absolutely coincident with 
the axis of gravity. 


care 


80 


made for preventing any end-to-end motion of the 
shaft. All such mechanical refinements increase the 
etliciency as well as the permanency of the machines, 
enabling the poles of the fixed magnets to be 
brought almost to touch the rotating armature, and 
therefore putting them into the best possible posi- 
tion to produce the maximum inductive effect upon 
the bobbins. In a future article we shall give some 
interesting data of the machines, and describe the 
regulating lamps employed with them and which 
form so characteristic a feature of the Brush system. 








CANADIAN RAILWAYS.—No. XLIV. 
St. LAWRENCE AND OTTAWA. 

From the outlet of Lake Ontario the River St. 
Lawrence flows for sixty miles through a lovely 
expanse of wooded islands, with no perceptible 
current, smooth and placid, a lacustrine paradise, 
the Lake of the Thousand Islands, Continuing its 
north-eastern course the current commences, and 
the Galops Rapids, unimportant compared with 
the more formidable and picturesque glories below, 
are nevertheless beyond the power of sail-propelled 
craft to contend with. 
practically the foot of the lake navigation, looms 
up on the American side of the river the city of 
Ugdensburg in the State of New York, and opposite 
to it on the Canadian side the town of Prescott. 
Formerly the change from the bateaux, which 
navigated the River St. Lawrence, to the lake vessels, 
employed at these two places a large number 
of men engaged in the transhipment of freight, and 
a class of half-merchants, and half-carriers, that 
were known as ‘* forwarders.” To this business, 
both places owed their first establishment, and both 
attracted considerable population and became towns 
yme importance. ‘The opening of the Rideau 
Canal, which, passing to the rear of Prescott, deli- 
vered the goods at Kingston, directly upon Lake 
Ontario, and subsequently of the large canal works 
of the St. Lawrence, which enabled the lake vessels 
to proceed directly to Montreal, ruined the Cana- 
dian town, Ist Ogdensburg, on the contrary 
an early period connected with Boston and N 
York by railway, became the outlet of these roads 
tothe L )tario waters, and the terminus of the 
steamer routes from Chicago and Milwaukie, 1300 
or 1490 miles to the west, which connected I 
the railways of the Atlantic States. Since these 
changes took place, the American town has grown 
in wealth and numbers, whilst Prescott is, to say the 
least, not progressive. In 1845 a railway, called the 
Northern Railway of New York, was chartered by 
that State to run from Rouse’s Point, the outlet of 
Lake Champlain, to Ogdensburg, following very 
nearly a parallel route to the northern boundary of 
the State, which, crossing the Richelieu river almost 
close to its emergence from the lake at Rouse’s 
Point, follows the 45th parallel of latitude till that 
strikes the River St. Lawrence, and thence follows 
the channel of that river to Lake Ontario. The 
railway system was then complete from Boston and 
New York, running north to Rouse’s Point, and a 
company was then at work continuing this to Mon- 
treal. The new route, therefore. formed an east 
and west connexion from this main through north 
and south line to the navigable waters of Lake On- 
tario, and when projected was expected to serve as 
an outlet from that lake to both Montreal to the 
north of the junction and New York to the south. 
The whole of this railway system was completed by 
1850; and on the 10th of May of that year another 
company was chartered by the Canadian Govern- 
ment, under the name of the Bytown and Prescott, 
to connect, by a steam ferry between Ogdensburg 
and Prescott, the American series of lines terminat- 
ing there with the Ottawa river, immediately above 
the Chaudiére, intended primarily to bring to the 
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shaft runs are exceptionally long, and provision is 
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markets of New York and New England the pro- 
ducts of the great lumbering establishments that 


clustered round the Falls. The white pine boards 
of the Ottawa have always been in request for the 
New York market, and from the large size that can 
be thence obtained, and its freedom from shakes, 
discoloration or knots, has generally commanded 


}a very high price ; and the American company who 


projected this railway would no doubt have made it 
a success if this original scheme had been carried 
out. But from the commencement of the road, 
everything seemed to go wrong. ‘The Northern 
Railway of New York soon got into ditliculties, the 
Vermont roads that lead into it from the south, and 
the Canadian road that connected both at Rouse’s 
Point with Montreal, became bankrupt, and before 
the Canadian line to the Ottawa river from Prescott 
was half finished, it was abandoned by its American 
backers, and left toits own poor resources. Divided 
counsels now distracted the management, and the 
very grave error was committed of abandoning it for 
the northern terminus, the proposed site in the vici- 
nity of the Falls and the mills, and removing it some 
three miles down the river to a point where this 
promising business could not possibly reach it. The 
first sod of the railway was turned in September, 
1851; the line was completed to this nearer point, 
54 miles in length from Prescott, and it was opened 
for business in December, 1854. In the mean time, 
everything round it had undergone achange. It had 
passed out of the American hands who had projected 
it, 100,000/. of first mortgage bonds had been 
negotiated in England, a contract had been made 
with the Ebbw Vale Company for rails paid for in 
these bonds, the rolling stock and material, supplied 
by American firms, were unpaid for, and the finances 
of the company were in confusion. It was necessary 
to reorganise the whole concern, and it was opened 
under the name of the Ottawa and Prescott Rail- 
way. But in 1857 it was again in difficulties, or 
rather the first change had not cleared it from its 
embarrassments, and the closing of the road was 
imminent. In 1858, partly to avoid this, the rea! 
estate was seized by the Ebbw Vale Company, 
representing the first mortgage bondholders, and the 
rolling stock was taken possession of by the Boston 


| Locomotive Works and the American car builders, 


who are both still unpaid for the plant furnished by 
them. 
was withdrawn in 


1862; and after a long hopelsss 


| struggle, anda variety of expedients, it was fin ally 


sold under anaward in Chancery, and in virtue of 
an Act of Parliament obtained in 1866, The result 
of this sale was that the first mortgagees became 
road for 100,000/. sterling and the 
expense of a seven years’ law suit; that two other 
mortgages for 120,0U00/. were wipe i out, and all the 
accumulated floating indebtedness was cleared away. 
‘changes had again taken 
the road, which entirely 


Previous to this dévoucme 
lace at both ends of 

ered its charact 
of the busiest thoroughfares in Canada. The Ame- 
rican Civil War had broken out to the south of the 
river, an exorbitant tariff had been imposed on 
zoods entering the Union, and from the peculiar 
position of Ogdensburg and Prescott these places 
became the head-quarters of an amount of smuggling 
which put intocirculation an immense deal of money, 
and for the time gave Prescott a very flourishing 
business. The town at the north end of the railway, 
which had grown up where Colonel By had erected 
the military barracks for the protection and prose- 


| cution of the works of the Rideau Canal, ata time 


when nothing but the hoarse music of the Chauditre 
Falls woke the echoes of the deep solemn forest, 
and which even the completion of that canal had 
failed to galvanise into a very robust constitution, 
had been selected by the Queen herself as the capital 
of a united Canada. ‘The noble Parliament Build- 
ings which were then taking the place of Colonel By’s 
modest erections on Barrack Hill, were slowly 
emerging out of the confusion of large works 
undertaken in a half wilderness, and were challeng- 
ing comparison with the similar buildings at West- 
minster as equal in convenience, and if not so large 


| were sufficiently spacious, and vastly superior in 


scenic effect and picturesque surroundings. 

Few places in Upper Canada have seen more 
changes, or been the theatre of more exciting events 
than Prescott. The district was settled by the 
United Empire Loyalists, who between 1780 and 
1790 left the States for their political opinions, after 
the close of the American war of Independence. A 
Major Jessup, one of these noble men from Albany, 
was the founder of the place, who led here a small 





A receiver was appointed, but by agreement | 


er, and made it fora short time one | 
| moorings, set fire to her in a number of places, and 





following in 1797, and named his new settlement 
after General Prescott under whom he had served, 
In the war of 1812 it was several times burnt and 
plundered by marauding parties from Ogdensburg, 
and between these neighbouring places there has 
never been any very cordial esteem. To protect 
Prescott, the Imperial Government during this war 
built Fort Wellington, which almost appears to 
block up the main thoroughfare of the town, King- 
street. The original building was of wood, the 
present substantial stone structure replacing it in 
the troublesome days of 1837. At this later date 
there was considerable disaffection throughout 
Canada, especially amongst the French, and the 
Americans have always shown themselves too ready 
to support any rising dissatisfaction, or fan into a 
flame the embers of any temporary disaffection, and 
in this case the promises of support from the United 
States were, no doubt, equally deceptive to the 
adherents of rebellion on both sides of the line. In 
Canada there were undoubtedly a great number 
bitterly opposed to the existing state of affairs, 
honest in their belief that the country was grossly 
misgoverned, and willing to go to considerable 
length to secure a change, but the leader of the 
movement, William Lyons Mackenzie, was no doubt 
grievously deceived in the number of these, and the 
popularity of his cause. On the other hand they 
were told that in the States there were 60,000 men 
pledged to devote life and property for the extirpa- 
tion of royal domination on the American continent, 
and to relieve nations from the absurdities of mon- 
archy, and these vociferous patriots swore ‘ never 
to rest till the British tyrants should cease 
to have any footing on this side of the Atlan- 
tic.” ‘The numbers, however, that actually appeared 
under arms in Canada was very small, and the 
American sympathisers, perhaps deceived into 
the belief that all Canada was longing to be 
free, and only waited the assumption, by any suili- 
cient leader, of the position that would enable him 
to concentrate their energies, were early disabused 
of the fiction. ‘The first outbreak was in the Lower 
Province, the rebels assembling at St. Charles under 
an American * General” Brown, ‘These were dis- 


| persed by a body of regulars and militia and the 
| leaders 


made good their return to the States. 
Another more formidable body collected at St. Eus- 
tache, and were driven away by Sir John Colborne, 
when 209 were killed, a number taken prisoners, 
and the village nearly destroyed. In December, 
1837, a party, under Lyons Mackenzie himself, 


| attacked ‘Toronto, but were defeated by the volun- 


teers, and fled precipitately ; and the year’s opera- 
tions were completed by the seizure of the steamer 
Caroline, belonging to Buffalo, by some American 


sympathisers, who used her for transporting stores 


for the use of the rebels to the Canadian side. On 
the 29th December, under cover of a dark night, : 
party of Canadians crossed over to Navy Island, 
where the steamer was laying, cut her from her 


sent her like a blazing meteor over the remorseless 
Falls of Niagara, 

Early in the winter of 1838, the neighbouring 
‘“‘ friendly” republic was again teeming with ardent 
and loud-talking sympathisers, Ogdensburg being 
the base of operations and Prescott the point of 
attack. On Sunday, November llth, a steamer 
and two schooners approached, when a party from 
Prescott hailed the little flotilla. They reported 
one of the schooners leaking badly, and as only the 
usual crew were seen on board, they were permitted 
to moor. They then dropped down stream, and 
anchored opposite to a stone windmill which had 
been for some time abandoned. ‘This mill was then, 
as it is now, one of the most prominent objects on 
the river, about 1} miles down stream, or east of 
Prescott. It consisted of a heavy stone tower, from 
60 ft. to 80 ft. in height, and some wooden buildings, 
and it was surrounded by acopse of young cedars, 
the whole well adapted for the purposes of the 
rebels, and an admirable position for a troop of 
sharpshooters. Both schooners were full of armed 
men, and here they disembarked. The American 
** General,” expected to head this force, proved a 
poltroon, and left for the south or safer shore with 
the returning vessels, the actual command devolving 
upon a Polish nobleman, who was utterly deceived 
as to the merits of the cause which he had espoused. 
He believed he was aiding a patriotic and down- 
trodden people, endeavouring to free themselves 
from a sickening and unbearable tyranny. The 
rebels had seized some ordnance, and they had a 
steamer ready to transport these supplies from the 
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opposite American shore. They spent the first 
night in fortifying their position, but the next day 
a British steamer, with two small cannon, appeared 
on the scene, and commenced plying up and down 
the river in front of the windmill. One of her shots 
struck the helmsman of the American vessel, nearly 
beheading him; and his body, becoming entangled 
in the steering gear, rendered her unmanageable, 
in which condition she nearly ran ashore on the 
Prescott wharves, Monday night two other British 
steamers arrived, with 200 to 300 marines and militia, 
and on ‘Tuesday the Dundas Volunteers, 300 strong, 
filed an appearance. From behind their shelter, 
the rebels kept up a galling fire upon their oppo- 
nents, who, however, continued steadily to advance 
until they had surrounded them, and driven them 
into the mill and annexed buildings. It was neces- 
sary to wait for artillery to attack this, and during 
the interval the invaders had a good deal the best 
of the firing. Strong sympathy was manifested 
from the opposite shore for the besieged Americans, 
who, however, lost no opportunity in picking off 
every man that was at all exposed. On Friday, a 
detachment of the Royal Artillery, with three 
24-pounders, and the 83rd Regiment, arrived, and 
the invaders had now no chance, Every shot went 
completely through the wooden houses, and played 
havoe with the occupants. ‘Those in the mill fared 
better; the walls were three feet in thickness, and 
it was not easy with these guns to batter them down, 
It soon, however, became too hot for the Ameri- 
cans, and whena white flag was displayed they were 
surrounded and captured. ‘There were 110 men in 
the mili, and as many more had previously been 
captured, or had got away over the river; 200 rifles 
and a large quantity of ammunition were on hand ; 
and amongst other stores was a fine large flag, with 
an eagle and one star, apparently intended as the 
flag of the new Canadian republic, and round it the 
legend, ** Liberated by the Onondaga Hunters.” 

In 1873 this windmill was converted into a light- 
house, the light being first displayed on the anni- 
versary of the’ battle of Waterloo, and this insures 
the preservation of one of the few historic monuments 
to be found in the province of Ontario. ‘The light 
is in latitude 44 deg. 46 min. 20 sec., and longitude 
75 deg. 28min. 40 sec., the centre of the lantern 
being 92ft. in height above the water, and being 
visible 22 miles, is a magnificent guide for the navi- 
gation of the St. Lawrence, In 1866 Prescott had 
again a lively appearance, this being selected as one 
of the points of attack by the Fenians; but the 
Ogdensburg contingent, and nearly every one over 
there pretended to be a Fenian, did their talking on 
the south side of the river, and made no appearance 
on the Canadian side of the water. Since then the 
town has relapsed into its usual sleepy condition, 
and the garrison at Fort Wellivgton, which looks so 
formidable from the river, is unanimous on most 
questions, for it consists of only one man. The 
town is non-progressive, and the Grand Trunk, 
which runs half a mile to the rear of the town, 
seems to impart no additional life or variety to its 
dull monotony. ‘The population in 187] was under 
3000, and the next census will likely find it about 
the same. 

Near Prescott is one of those large farms which 
are gradually altering the agricultural pesition of 
this country, and affecting the relations between its 
people and the parent kingdom. The proprietor 
of this farm has also a large distillery, which employs 
60 hands and turns out 3000 gallons of proof spirit 
daily ; and with the residue of the grain after the 
spirit is taken out, Mr. Wiser has the supply of food 
and the accommodation for fattening 1000 head of 
cattle at a time for the English market. Coming in 
gaunt, bony beasts, they here assume the round 
healthy proportions of the best beef cattle, and 
whilst everything is conducted on the most advanced 
and scientific principles, nothing is given them that 
can possibly interfere with the purity and excellence 
of the meat produced. Half a mile west of the town 
facing the river, the same proprietor has his stock- 
farm for horses ; 600 acres of beautiful land sloping 
down to the water side are devoted to their service 
exclusively. The largest of the stables is 100 ft. by 
42 ft., with wings on the same front 50 ft. by 18 ft., 
a hay-loft extending over the central part. Another 
barn, as it is here called, adjoins, giving altogether 
accommodation for 150 horses, and there are seldom 
less than 100 of these equine aristocrats on the farm 
at once. For exercising purposes there is a track or 
course half a mile round it on the plateau behind ; 
and to prevent the horses being debarred from taking 
their accustomed constitutional in wet weather, 











a verandah 10 ft. wide projects from the whole front 


of the long line of buildings. There are twelve sepa- 
rate paddocks for turning out the horses, and the 
rear is laid out as a hay-farm, ‘The veterinary sur- 
geon and manager have each a substantial house on 
the premises, and both of the farms are models of 
neatness and economy. ‘The Rysdyk farm has 
turned out some celebrated trotting horses, and the 
pedigree of all the animals bred here is duly recorded, 
carefully preserved, and fully catalogued. 

The original idea of the Prescott and Ottawa line 
was to bring the lumber from the upper Ottawa to 
the United States market, ‘The absurd alteration 
of the northern terminus from the north side of 
Ottawa city to the south side of the Rideau made 
this business impossible, as it would involve hauling 
the produce of the mills three miles to the new depét. 
To obviate this, and to restore the road to a posi- 
tion which would bring some business upon the line, 
a branch railway was built and opened December 15, 
1871, beginning about seven miles from the terminus 
and running to the Ottawa river above the falls and 
near the lumber yards, on a level with the river, and 
very much as originally proposed. ‘This branch is 
five miles in length, and terminates close to the sus- 
pension bridge at the foot of the Great Falls, and 
which, as uniting Upper and Lower Canada, or 
Quebec ard Ontario, as they are now called, is 
named the Union Bridge, the only one that spans 
the Ottawa river up to the present time. Near to 
the terminus of this lumber branch, for even still 
passenger trains are not worked over it, is the ter- 
minus of the Canada Central Railway, and a large 
bridge is now building across the main Ottawa, 
which will unite both of these railways with the 
Quebec and Occidental line. It is, however, 
doubtful whether this connexion will prove of 
very much value to the present St. Lawrence 
and Ottawa, as practically the Quebec Railway 
and this are both competitors for the passenger 
business between the cities of Montreal and 
Ottawa. A steam ferry capable of taking loaded cars 
across the St. Lawrence has also been added, and 
cars can now pass without transhipment between 
the New York and New England railways and the 
St. Lawrence and Ottawa. But the whole scheme 
has been warped and interfered with by circum- 
stances beyond its control, and as each difficulty or 
drawback has been removed some new trouble has 
always arisen to keep it back and injure its develop- 
ment and prospects. For «number of years it was 
on an exceptional gauge, 4 ft. §}in., when all the 
other railways, and notably, the Grand ‘Trunk, was 
on the 5ft. 6 in. gauge, Its isolation was rendered 


more complete by the disasters of its present cor- | 


poration to the south of the St. Lawrence, and for 
years after its completion neither company had the 
means to complete the necessary works required for 


atransfer ferry to enable the through traffic to cross | 


the river and connect the two railways. The 
moving of the capital of Canada to its northern 
terminus, whereby the insiguiticant Bytown became 
the City of Ottawa, wasa stroke of good luck which, 
coincident with wiping out the second and third 
mortgages, and an immense floating debt seemed to 


promise that with the reduced capital account the | 


line would at last be made a good paying property. 
The expectation however was soon disappointed by 
the construction of the Canada Central Railway 
from Ottawa to the Brockville Railway, which not 
only opened up a new route in connexion with the 
Grand Trunk, and on the same gauge, enabling 
their freight cars for the first time to come direct to 
the city, but it made a new and for all time a shorter 
route to the west. ‘This took place on the 15th 
of December, 1870, and the two roads have been 
since on a war footing. The old road retaliated by 
putting down an interchangeable gauge arrange- 
ment at Prescott, by which the wheels of cars suit- 
ably prepared could be slipped along their axles to 
suit the different gauges: the Grand Trunk had 
these cars, and one or two did pass over the Pres- 
cott line to Ottawa, The next important change 
was the general alteration of the gauge of the 
Grand ‘Trunk to the standard gauge which replaced 
the Prescott line, as the route from the Grand 
Trunk to Ottawa restored their passenger business 
to the west, and gave them all the freight facilities 
they needed, In 1878 their traffic was attacked on 
the other side, and the Quebec, Montreal, and Occi- 
dental road opened up aso much better communica- 
tion with Montreal and the eastern sections of the 
province, that that tratlic for the future is lost to 
the older road. A still more formidable rival is now 





threatened in the railway to Coteau Landing, and 





when this is open, it is doubtful if the pioneer rail- 
way of the number will be able to maintain itself in 
the fierce competition that assails it. In 1566 the 
receipts of the road were 104,735 dols., in 1$69 they 
were 128,625 dols., and gradually rose under the 
influence of the increasing importance of Ottawa 
city, in which the whole public work of the 
Dominion was now being transacted, to 210,439 dols. 
in 1875, but the net revenue had not increased in 
the same proportion, and only rose from 21,588 dols. 
to 31,042 dols., much of which was necessarily 
absorbed in renewals and extensions. In 1875 the 
net earnings, after paying interest on the bonds, 
was only 11,872 dols., and the year after this 
was reduced to 9,163 dols., nor has there since 
been such a surplus as to have anything over the 
bare necessities of the road. ‘The effects of competi- 
tion are telling also upon the receipts, and the 
returns since 1875 have shown a gradual decline in 
amount, 210,439 dols., 199,326 dols., 173,669 dols., 
and 129,517 dols., the returns for 1879, are not 
reassuring figures, whilst the bonded debt, 730,000 
dols, at 6 per cent., requires 43,800 dols. per annum 
as a steady drain on its resources. 

The road passes the whole way through a level 
uninteresting district of not a very good agricultural 
promise, Rising from the wharf at Prescott up a 
grade of one in a hundred it passes under the 
Grand Trunk Railway, a mile from its river terminus, 
with which it connects on the north side by a switch 
back from its line to the Grand Trunk on a level 
with their platform, which is between the two roads. 
Its course from there is nearly north to the capital. 
At Kemptville, 22} miles from Prescott, the railway 
comes into the valley of the Rideau river, in the 
middle of what is called the Long Reach, where 
the river is navigable for 27 miles in one unin- 
terrupted length. From this nearly to Ottawa the 
river is generally close to the left or west side of the 
railway, the road crossing it not far from the terminus 
and near the mouth of the river, where the beautiful 

Rideau Falls dip like two graceful curtains encircling 

a green island patch on the verge of the falls, and 
lose themselves in the broad bosom of the great 
Ottawa river below. The bridge over the Rideau is 
the only work of any importance on the road; it is 
of wood, and consists of four spans of 100 ft. each 
resting on stone piers. The Chaudiere branch to 
the mills has also a bridge, but a smaller one, across 
the Rideau; making the total length of road 
59 miles. 











| FRYER’S DESTRUCTOR AND CARBONISER. 
| Wegive on the following page engravings of the destructor 
and carboniser furnaces for treating refuse matters which 
| have been designed by Mr. Fryer, of Nottingham, and which 

have been so successtully introduced at several important 
|towns. The following extract from the presidential address 
delivered by Mr. Alfred W. Morant, the borough engineer 
of Leeds, to the Association of Municipal and Sanitary 

E ers, gives a clear account of the construction and 
g of these furnaces. 

‘* Many of you will have experienced the great difficulty 
of finding suitable tips within a reasonable distance where 
refuse could be deposited without causing a nuisance, and 
|for some time Leeds has suffered in this respect. The 

introduction of Fryer’s patent destructor has, however, 
| vemoved the difficulty, and we are now enabled to dispose 
of all refuse without nuisance, and to considerably reduce 
the distance, and consequently the cost of cartage. For 
the purpose of trying the system, a yard with one six- 
celled destructor and a carboniser was first established 
near the workhouse at Burmantofts, about two miles from 
the Town Hall in a north-east direction, and the result 
was so satisfactory that last year another was erected in 
Armley-road, about one mile in a westerly direction, and it 
also is doing good work. 

‘** As the subject is a very important one, and no doubt 
will interest you, I will shortly describe the arrangement 
and construction of the apparatus. 

** The destructor consists of six compartments or cells, 
formed of brickwork lined with firebricks, and tied with 
iron rods ; it occupies a space of 22 ft. by 24 ft., and 12 ft. 
| in height, and is so arranged that there is an inclined road 
leading to a platform over the top of it, on to which the 
refuse is carted ; and there is also another incline from the 
level of the firing floor to the adjoining road, by means of 
which the mortar, charcoal, old iron, &c., is carted away. 
At Armley-road this low road also leads to a tip at the 
| canal side, where manure is barged away. 

** Each of the six cells is capable of destroying 7 tons of 
| refuse in 24 hours, and consists of a sloping furnace with 
| hearth and firegrate covered in by a reverberatory arch of 
| firebrick, with one opening for the admission of the refuse, 
| another for the gases to escape into the flue, and a furnace 
| frameand doors for the withdrawal of the clinkers. The 
refuse, which is shovelled from the platform into the cell, 
falls upon the incline and slides forwardon to the sloping 
| hearth, whence, when sufficiently dry, it is helped forward 
| on tothe firebars, where it burns somewhat fiercely, the 
firebrick arch above concentrating the radiant heat upon 
it. The opening for the entry of refuse is divided from the 
opening for exit of gases by a wall, a bridge preventing the 
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refuse, which is heaped up immediately below, from finding 
its way into the flue also. At intervals of abont two hours + r rel .rr + iho . > + al rary y,PATTOW rwnqn . 
the clinkers are withdrawn through the furnace doors, and I RY E R S I U RN AC ES I OR D EAL | N G W | | | l R Kk I [ SE M A I I ERS 
afurther charge of refuse shovelled in at the top. The 
result of the process is that everything is consumed, or con- 
verted either into clinkers or a fine ash. Every two cells ry gies} 
are also provided with an opening for the introduction of PSS3 ¥ 
infected mattresses, diseased meat, &c., on to the fire, Ik ¥ AN 
whereeverything is readily consumed without causing a Ik 1 R 
smell. ISS7 i 
The gases from the furnaces on the way to the chimney GS tap 
shaft pass through a multitubular boiler, 6 ft. in diameter, ISS 4 
10 ft. in length, and make steam to drive a horizontal engine } 4A 
with 12 in. cylinder and 2 ft. stroke, which works the two ISS 
mortar mills with pans 8 ft. in diameter. In these the RSS : 
clinkers made in the destructor are mixed with lime, and ISS 4 
grounu into an exceedingly strong mortar, which is readily Ry a 
sold at 5s. per load. No fuel of any kind is required, the SS ‘4 
ashes mixed with the refuse being amply sufficient. The SS f 
old tins and iron which have passed through the furnace RSs i 5 
are sold for old metal. ES t 
‘During the year 1879 the following quantities of | ISS bt 
materials were consumed in the destructor : 14,000 tons of | IRS } 
rubbish, 59 beds, 131 mattresses, 264 carcases of pigs | @ ; a | 2 
which had suffered from swine fever, 1 cow, 8 sheep, RSS f 
2 lambs, 28 quarters of bad meat, 13 ewt. of bad meat | | } i 
The total quantity of rubbish consumed in 2} years in | Se | t 
the Burmantofts destructor was 30,041 tons. j GRX7 | SP 
For each depot the following men are required: One t4F $ 
foreman, who also acts as engine-driver ; four furnacemen, | 1b, t i, 
one labourer, who also attends to two mortar mills; and | =e _— 
the same for night duty. | | 
** The carboniser is used to convert the refuse obtained ! 
from the sweepings of the paved streets and the markets, | ] | 
and other vegetable refuse, into a carbon very useful as a | “ISSN RONNIE 
manure and deodoriser, and which finds a sale at the rate of ; SS) a 
ote. yor ton. CarpontseR Furnace. 


‘The ¢ arboniser consists of a group of brickwork cells | 








and furnaces, each cell having its own distinct furnace 
alongside of it. It is 26 ft. long, 12 ft. wide, and 15 ft. Gin 


high, tied together with iron rods and angle-irons. 

‘** The refuse to be carbonised is fed into the apparatus 
at the top, the loose cover of the cell being removed for 
that purpose and immediately replaced ; within the brick 
work cells are hung, by means of cast-iron plates fixed in 
its walls, a series of cast-iron plates, or eaves, touchimg the 
walls along their top edges, but standing free from the walls 
some inches along their lower edges. These plates are 
arranged to overlap one another, and a a continuous 
sloping ledge or eave, winding round and round the cellina 
kind of spiral. Near the bottom of the cell the spiral eave 
finishes with a tire-block eave, the lower edge of which 
rests on a wall dividing the contents of the cell on one side 
from the hot gases of the fire, which are admitted to iton| ~ | 
the other side. | 

The refuse is fed into the cell until it forms a solid mase 
within the well of the spiral eave, being withdrawn at ths | 
bottom as it gets sufficiently charred, but it is not mobile 
enough in its nature to rise up again either underneath 
or behind the eaves, so that a space is there left forming a 
continuous flue in connexion with the chamber behind the 
fire-block at the bottom of the cell, and up this flue pass 
the hot gases from the fire, heating the contents of the cell. 
At the top of the cell these gases pass through the damper 
frame into the vertical flue, and so into the main flue and 
thence to the chimney. The process undergone by the 
refuse is as follows: After being thrown in at the top of 
the cell it sinks gradually as it becomes closer packed, and 
as the finished charcoal is withdrawn at the bottom, it 
sinks, and continually comes in contact with hotter and 
still hotter plates, until at the bottom of the cell it enters 
ac hamber of nearly red hot firebrick. 

‘No air is admitted during the poem ss except a slight 
amount which reaches it from the flue behind the eaves, 
that instead of being consumed it is charred. The cell 
terminates about 2 ft. from the ground in a strong cast- 
iron plate, in which is an opening closed on the underside 
by a sliding door ; this is opened at certain intervals (about 
three hours) by letting out a charge of charcoal into a small 
track which is run in below the plate ready to receive it 
The furnace with firegrate and door is of ordinary con- 
struction, and within it a thick dull fire is kept up. Sight 
or peep boxes are provided to enable flues nearest the | 
fire to be cleansed, and similar peep boxes higher up allow 
a view on to the backs of certain of the cast-iron plates for 
the purpose of seeing that they ~ not become over-heated 

‘Though the cast-iron plates are bolted to the walls, 
through the walls to one enathen, they are removable 
need be without pulling down any of the brickwork 

*The charcoal, which comes out of the carboniser red 
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hot, is cooled in a char-cooler, by pas:ing through a revoly 
ing cylinder, over which cold water is continuously stream- 
ing, und is sifted as it issues from the outer end. This 
cooler is also driven by the steam engine which works the 
mortar pans. 

‘Each cell deals with about 50 ewt. of refuse in every 
twenty four hours, and the fuel required for the furnaces is | f Grantham, and exhibited by th it the Smithfield 
sifted from the contents of the dry ashpits, it not being | Club Show of last December. “It is a turnwrest K ntish 
necessary to purcbase any. , f | plough, provided with rubbers, and the cial form of | 

The cost of an establishment with one six-celled | ; enat Mh Duaien the taverted fasrous which tevm & 
destructor, a carboniser with eight cells, boiler, steam | ce ae gr ner ou sip > hich form 
see wy es ’ Rieres alge o song p iture in Kentish ploughing. It is extremely well 
engine, two mortar pans, cooler, chimney shaft, and build- ar 
ings, is about 45000. and we iW designed, an l the arrangement for turn- 

‘No nuisance of any kind is experienced in the vicinity breast is very simple, being effected by Temoving 
of the depots, and this system of dealing bg 1 the refuse of +h holds the breasts = place, and which, when | 
towns appears to be gaining ground ; the apparatus has allows them to swing round into their new | 
been adopted in Kralingen, near Kotterdam, Leeds, Heck- 
mondwike, Blackburn, Bradford, Warrington, and Derby, 
and is, I hear, about to be adopted in Bolton, Dewsbury, 
and Rotherham.”’ 

The following are the references to our illustrations, 
Figs. 1 and 2 being views of the carboniser furnace, and 
Figs. 3 and 4 views of the destructor 
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RAIL AND TRAMWAYS IN Ir ALY.—On the 7th and 8th 
inst. a conference of the heads of departments of the Alta | 
Italia Railway was held at Milan, at which it was decided 
to adopt the system of economical service, mentioned in our | 
iast week’s issue, on several of the branch lines. | 





Pumps FoR Eoypr.—Messrs. W. H. Allen and Co., 
of York-street Works, S.E., have received orders fora large 
number of their new centrifugal pump ‘‘ Conqueror’’ for 
Egypt, including one with pipes 36 in. in diameter, capable 
of throwing 70 tons of water per minute 14 ft. high, which 
is to be used for the irrigation of 150 teddans of land, 
This is one of the largest pumps ever imported into Egypt. 


QUEENSLAND RarLways.—The plans and sections of the 
srisbane and Sandgate Railway, and a branch line from 
Oxley to South Brisbane, have been laid before the Queens- 
land Parliament, and referred to a select committee of the 
council, in accordance with the standing orders. A pro- 
posal has been made by Mr. James Gulland, a large colliery 
proprietor on the Brisbane river, to construct branch lines 
from the pits to the Southern and Western Railway, and a 
Bill authorising the construction of these branches has been 
read a second time. 
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THE “WATERWITCH” PUMP. 

We subjoin an engraving of an ingenious arrange- 
ment of pump patented and manufactured by Messrs. 
Blundell Brothers, of the West India Dock Road, Lime- 
house, a firm well known as the successors of Mr. 
Jonathan Downton, whose pumps have come into such 
cxtensive use. The pump now to be described was 
exhibited by Messrs. Blundell Brothers, at the Engineer- 
ing Exhibition at the Agricultural Hall, in November 
last, when we noticed it briefly. 
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Referring to engraving it will be seen that the 
pump is provided with four pistons working in a single 
barrel, these pistons being fixed on two rods, two on 
each. Each piston rod where it passes through a piston 
mounted on the other rod is packed by cupped leathers 
as shown, and similar leathers are also applied where the 
two rods traverse the cover at the upper end of the 
barrel. Each piston rod is provided at its upper end 
with a slotted crosshead, these crossheads being pro- 
vided with sliding blocks fitted to the crank-pins of a 
two-throw crankshaft as shown, the arrangement being 
such that as the crankshaft rotates the twe pistons on 
one rod are made to alternately approach and recede 
from those on the other rod. 

The pump barrel has a passage cast on each side of it, 
each of these passages being fitted at the bottom with a 
suction valve, and at the top with a discharge valve, as 
shown, while each has also openings communicating 
with the barrel of the pump. Thus the passage shown 
on the left in our engraving has two openings commu- 
nicating with the barrel between the first and second, and 
the third and fourth pistons respectively, while that on the 
right-hand side has three communicating openings or ports, 
one leading to the top of the pump barrel, a second com- 
municating with the barrel between the second and third 
pistons, and a third leading to the bottom of the pump 
barrel, 

The course of the water will be very readily traced 
from the arrows on our engraving, in which the first 
and third pistons are supposed to be rising, and the 
second and fourth pistons (counting from the top) de- 

vending. Under these conditions the left-hand passage is 
acting as a suction passage, and the water from it is 
entering the spaces between the first and second and the 
third and fourth pistons, these pairs of pistons being in 
the act of receding from each other. At the same time 
the water is being expelled from the space between the 
top piston and cover, that between the second and third 
pistons, and that between the bottom piston and bottom of 
pump barrel respectively, the water so expelled passing up 
the right-hand passage and through the delivery valve 
belonging to it. On the reverse stroke the conditions 
are of course reversed, the left-hand passage becoming 
the discharge, and the right-hand passage the suction, 


our 





The pump is exceedingly simple and compact, and 
enables a large pumping capacity to be got into a mode- 
rate space, while at the same time the valves are so 
arranged that they are very readily accessible. More- 
over, as no bucket valves are used, the valves may be of 
ample area even in the smaller sizes of pumps where the 
space available in a bucket is proportionately more 
cramped than in larger sizes. 


SIGNAL LOCKING GEAR, 

WE subjoin engravinzs of an arrangement of locking 
gear for signals, designed and patented by Mr. W. Parker 
Smith, resident engineer of the Cornwall Railways. In 
our illustrations, Fig. 1 is a transverse section of a frame 
for a set of switch and signal levers showing one con- 
struction of interlocking gear in which the switched 
locking bar, swung in radius links, is raised and lowered 
by the catch rod of lever. 

















Fig. 2 shows another arrangement in which the lock- 
ing bar is raised and lowered during the travel of the 
lever along the quadrant. In all other particulars both 
frames are alike. 

The locking is performed by the movement of the 
locking bar partly rotating curved arms monnted on 
longitudinal spindles, The positions of the curved arms 
before and after they have been moved by the locking 
bar is shown. In one position the locking bar is free to 
rise, in the other position it is engaged with the locking 
bar and so prevents it being raised. Fig. 3 shows how 
locking is performed at either end of the quadrant. The 
arms attached to the lever hold the locking bar at one 
end of quadrant in position, whilst the locking bar at 
the opposite end of quadrant is free. 





DEEP WINNING OF COAL. 

Ar the meeting of the Institution of Civil Engineers on 
Tuesday, the 18th of January, Mr. James Abernethy, 
F.R.S.E., President, in the chair, the paper read was on 
‘Deep Winning of Coal in South Wales,’’ by Messrs. 
Thomas Forster Brown and George Frederick Adams, 
MM. Inst. C.E. The authors, who were professionally 
associated with Harris’s Navigation Pits, the deepest 
winning in the district, described the operations as a fair 
example of the details connected with winning deep coals 
in South Wales. 

The depth of the lowest seam at present sunk to was 
760 yards ; the pits were each 17 ft. in diameter in the wall- 
ing. In addition to the depth, a special feature was 
the thickness of hard and heavily-watered rock pene- 
trated. Guide ropes, upon the Galloway principle, were 
used in sinking, and the value of this system was shown in 
the saving of over two minutes in steadying the bowk at 
the bottom of the pit at depths of 475 and 530 yards, the 
total time occupied in clearance at the latter depth being 
3 minutes 26 seconds. 

The method of dealing with the various feeders of water 





during sinking was described ; one of the pits was drained 
by a hole bored by the diamond machine, which was put 
down, at a depth of 175 yards from the surface, fora further 
depth of 860 ft. Where the strata were conformable, and 
cut up by faults which intersected all the measures, con- 
siderable objection existed to metal tubbing, even for com- 
paratively shallow depths; for the water could rarely be 
prevented from forcing its way through fissures into the 
under-lying strata. Moreover, provision had to be made for 
the probable working of the Brithdir seam, a very watery 
measure, lying at a depth of 250 yards. On account of 
these and other circumstances it was ultimately decided to 
provide for the permanent pumping of all the feeders, and 
a powerful 100-in. Cornish pumping engine was erected. 
The parallel motion for the main pump-rods was obtained 
by a gudgeon, attached to the top of rods carrying two 
slide blocks, which worked in cast-iron guides 13 ft. long 
and 27 in. wide. This gudgeon was attached tothe beam 
by two hammered iron radius rods 43 ft. long, 10 in. wide, 
and tapering from 3 in. thick at the top and bottom to 1} in. 
at the middle. The space between the rods was filled with 
pitch pine, 12 in. thick at the top and bottom, and 18 in. 





wide in the middle. Five lifts, three of which were 26 in. 
in diameter and the others 22 in. and 21}in., were worked 
| by the Cornish engine. The total feeders amounted to 
| 440 gallons, of which 298 were pumped from a depth of 
| 467 yards. 
}square. ‘To economise space in the pit, the lifts were fixed 
in one perpendicular line ; to effect this the rods directly 
| above the plunger and the rods below were connected by 
|side rods and distance-pieces ; the horizontal connecting 
pipe of the H piece being cast semicircular to allow the rods 
to pass down in a straight line. The total weight of rods, 
&c., amounted to181} tons, that of the water being 133 tons ; 
| 35 tons of the difference were counterbalanced by a balance 
| beam in the pit, leaving 13} tons to overcome friction. 
| A large diamond boring machine was used for a portion 
| of the sinking. The apparatus weighed 10 tons, and con- 
; sisted of four beams or transoms fixed to a centre piece ; 
}on the transoms were placed the drills (ten in number), 
| which could be moved to any part of, or inclined to any 
| angle parallel with, the face of the transoms, and each drill 
could be started or stopped singly. In making the first 
| trials, thirty to forty short holes, at varying angles, and 
| from 3ft. to 5ft. in depth, were bored, the operation 
|requiring 12 to 14 hours. Nearly one-half of this time 
| was occupied in jacking the machine for the various 
positions required to bore the sumping holes, bench holes 
to sump, and finally the cropping holes. Long holes, from 
15 ft. to 30 ft. in depth, were subsequently tried, and blasted 
in sections ; but having to be bored vertically, so as not to 
pass out of the line of the shaft, they had not always the 
most effectual lifting power. Better progress was made 
with single drills, but the cost of diamonds became too 
great for the frequent holes and changes, and the contract- 
ing company completed their contract by means of a per- 
{eussive drill, designed by Colonel Beaumont. Ingersoll 
| drills were afterwards used ; these had a diameter of 34 in, 
and a stroke of 4$in., and gave excellent results ; the only 
difficulty experienced being in the wear and tear of the 
tappets, which, when they broke, generally caused damage 
in the cylinder. 

In hard and wet rock dynamite was found to be a much 
more effective explosive than gunpowder, requiring about 
half the number of holes, and saving tamping. In shale, 

| without water, powder was more effective, dynamite being 

more rapid in its action. In sinking through three yards 
of dry Pennant rock, the cost of powder and dynamite were, 
respectively, 12/. 1s. 3d., and 10/. 1s. 8d. 

Under the circumstances which attended this sinking in 
hard and wet rocks, three yards were considered good 
progress by hand and 4} yards by machine per week; but 
the authors were of opinion that this rate ought to be 
improved upon with further experience; they had aiso 
arrived at the conclusion that the cost of sinking by 
machine was less than by hand labour. The average rate 
of sinking, including walling but exclusive of stoppages, was 

'3.77 yards per week, there being nearly an equal percentage 

of hard rock and shale; the actual sinking occupied about 
one-half the total time, and walling 12 percent. The south 
pit, which was the deeper of the two, was commenced in 
February, 1873, and finished in February, 1879. The 
average cost per yard of sinking in shale by hand ard with- 
out pumps, near the bottom of the shaft, was 111. 19s. 6.84. ; 
with pumps, 13/. 2s. 8.9d.; in hard Pennant rock by hand 
without pumps it was 40/. 8s. 5.4d.; with pumps, 
|441. 13s. 2.9d. In Pennant rock with pumps and three 
| drills the cost was 341. 3s. The cost of the 18-in. walling 
| without pumps, including the proportion of iron curbs, came 
ito 11/. 7s. 10d. per yard in depth, or 11. 3s. 10d. per cubic 
yard; with pumps, to 11. 7s. 5d. per cubic yard. These 
| averages incladed all labour, stores, coal, &c., the items of 
| which were given in a tabulated form. 

The authors alluded to a furnace as being, probably, the 
most effective means,of ventilation at such a depth; but 
leaving this question for future consideration, they had 
meantime erected a Schiele fan 14 ft. 3 in. in diameter, 
and capable of producing a current of about 250,000 eubic 
feet per minute; this had been done after a series of 
experiments in various districts. The authors stated their 
objections to the positive type ventilators, viz., that in the 
event of obstructions occurring in the airways, undue 
pressure might be applied to separation doors, air crossings, 
&e., besides which they caused a vibratory motion, were 
costly to erect, and the working parts, in some cases, were 
liable to get out of repair. Of the closed fans, which, it 
was stated, gave slightly better results than open fans, the 
Guibal and Schiele were the best. 

The winding engine was designed to raise 2000 tons o 
coal in ten hours of constant drawing; the weight, exclu- 
sive of the rope, being 10} tons, and the velocity of the 
ascending cage 40 ft. to 45 ft. per second. The scrol 


Tbe rods were double, of pitch pine, 16 in. 














drum, with a smaller diameter of 18 ft., rising by fourteen 
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coils to 32 ft., was considered the best method of counter- | 
balancing the rope. The cylinders were 54 in. in diameter 
with 7 ft. stroke ; they were inverted and placed on cast- 
iron supports, the drum being fixed below on masonry 
pillars. The valves were double beat, and, for the steam 
valves, Barclay’s simple trip expansion gear was used. The 
rope was a parallel flat rope of the best 
consisted of 114 No. 11 gauge wires. The calculated break- 
ing strain was 104 tons, and the factor of safety was 9. 

Che pit frame, which 
sheaves, cages, trams, 
described ; 
single-decked cage, by gravitation of tubs; the empty 
trams were hoisted about 6 ft., and made to ran down an 
inclined way to the cage, being stopped and relieved by a 
system of catches. The cage was so arranged, that on land- 
ing on the steps the bottom was inclined. 

Che shaft pillar was 400 yards square, and the laying out 
of roads and method of working trams about the pit bottom 
were fully explained. 








THE SOUTH ESK RIVER VIADUCT. 
To THE Eprror OF ENGINEERING. 

S1r,—I quite expected that the two very able articles 
recently published in your valuable paper—the one under 
the above heading, the other on Board of Trade, Inspections 
—would have called forth a brisk correspondence on either 
of these subjects, but unfortunately this was not the case. 

As nobody else seems to be forthcoming, and the subject 
is too interesting to be passed over in silence, will you 
permit me to make afew remarks with reference to the 
Goverment Inspector's report to the Board of Trade on the 
above viaduct ? 

I quite agree with you that the suggestions which accom- 
pany the report are of rather a ‘‘ revolutionary’’ character. 
No doubt there should be some wholesome supervision 
exerted over the erection of new structures on the stability 
of which hundreds of lives depend, but on the other hand 
railway and other companies should also be protected 
against transgressions of the power to whom such super- 
vision may be entrusted. 


Ever since the lamentable Tay Bridge disaster there has | 
been raised the universal ery for bridges with double line 


of rails on a plea of “ increased stability,’’ and the double 
lines recommended by men of the profession, ‘who ought 
to know better,’’ as a universal panacea in case of recon- 
struction of badly designed and worse erected bridges. 

In order to comply with Colonel Yolland’s first and third 
suggestions, the North British Company will have to recon- 
struct the Montrose Viaduct with a double line of rails, and 
with the rails placed between the girders. This means a 
horizontal distance of girders of at least 23 ft. from centre 
to centre ; the longest span is given as 47 ft. The Board of 


‘Trade will therefore compel the engineer to construct the | 


new bridge as a horizontal girder to resist the lateral wind 
pressure with a depth equal to one- half of the span. 
carrying too far the wish for “increased stability.” The 
greatest height of rails above the bed of river is given as 46 ft. 
Not taking the raking columns into consideration at all, and 
placing the vertical columns immediately under girders, this 


will give the ratio of width of pier at the base to height of | 


sameas lto2. With the raking columns a width of base 
of 31+14=45 ft. would be attained and the above ratio 
would be 1 tol. This is too much of a goodthing. The 
majority of existing iron piers are proportioned aslto3 
Nay, in the case of the Cére Viaduct on the Orleans Rs ull 
way this propoption is as much as 1 to 4. Your readers 
will remember that Mr. Noerdling has bestowed special 
attention on the design of this particular viaduct, as he 
published it as an example in practice for elucidating his 
theory of iron bridge piers as early as 1864 in the Annales 
des Ponts et Chaussées, a paper which has been favour- 
ably received by the profession on this side of the Channel | 
also. 

With reference to the second suggestion, that the =—e 
piers should be ‘* substantial,’ &c., this is too vague to be 
of any use tothe engineer. Does the Government inspector 
require a higher factor of safety for lateral forces than for 
vertical loads, or is he satisfied if the piers fulfil the 
requirements for stability prescribed for other structures of 
the same material - 

With regard to the third suggestion, this is chiefly the 
repetition of the two preceding ones. The wholesale con- 
demnation of mixed iron piers with small cast-iron columns 
after such examples as Mr. Noerdling’s piers at different 
parts of the Orleans Railway system, our own Crumlin 
Viaduct, or the Grandfrey Viaduct over the Saone, near 
Fribourg, is ludicrous. The Cére Viaduct carries the rails 
of the railway from Figeac to Aurillar at a height of 


190 ft. above the top of masonry, and is built for a single 
line. 
Let us hope that the Board of Trade will reconsider 


Colonel Yolland’s suggestions, and will not compel railway 
companies to waste iron and money for the sake of totally 
unnecessary “‘ increased stability.’ 
Yours truly, 
London, Senmany 1 15, 1881. Suum Cumgue. 


ME ASUREMENT OF + ‘ CELLULAR” 
STEAMERS. 
To THe Epiror or ENGINEERING. 

Srr,—I need hardly make any apology for this letter, for 
the subject at present is an interesting one, and I believe 
the contents of this letter will be tolerably new. It is this: 
many shipowners have been getting steamers built lately on 
the ‘cellular’ or longitudinal bottom principle, with the 
idea that the “‘ register’’ tonnage wonld be reduced, as in 
these vessels only were the ballast tanks excluded from 
measurement ; now I have just calculated the total reduc- 
tion n three similar steamers of each class, and I find that 
the réduction is in fayour of the ordinary floor ressel ; of 





BOTTOM 


was entirely of wrought iron, | 
and guides in the pit were fully | 
also, a scheme for loading and unloading a | 


This 1s | 


course the measures are right, for it is the lower measure- 

ment on tank top which brings up the tonnage in the 
**cellular’’ vessel. 

| Yours truly, 

JosEePH R. OLDHAM. 

| Sunderland, January 15, 1881. 





sele cted ste el, and | 


| STEAM PACKING 
To THE EDITOR OF ENGINEERING. 

S1r,—We have a high-pressure engine running at 110 lb. 
on piston for which we have hitherto found it impossible 
to procure a packing that will stand good any length of 
time ; all the packings we have tried, patent or otherwise, 
have either charred, or become hard, or worn too large, 
and had to be thrown away before much of their bulk had 
been consumed. 

The asbestos packing, lately so much advertised, is an 
utter failure, it does not possess strength enough of itself 
| to resist any great pressure of steam, and if screwed up too 
tightly, quickly becomes as hard as the rod itself or crumbles 
into a powder and is blown right away out of the gland. 
The numerous india-rubber core packings are very little 
better, the cany as or hemp with whic h the core is sur- 
rounded quickly chars or is worn away and then the pack- 
ing is done for, or the rubber gets hard and loses its 
strength and elasticity, which is quite as bad ; sometimes 
the rubber is not sufficiently vulcanised, and it then oozes 
out of the stuffing-box with each stroke of the rod, causing 
|} great injury both to the rod and the cylinder besides the 
| trouble and annoyance of its removal. Wire gauze com- 

bined with rubber and webbing in the form of rings will 

stand for a time, but the webbing wears thin and finds its 

way into the cylinder or out at the top of the - the 

| rings get too large to turn steam, and the whole bas to be 
taken out and thrown away. 

Nothing much need be said about the various kinds of 
common hemp and cotton packings, which are all utterly 
unfit to be used as steam packings and have nothing what- 
ever except price to recommend them; they are indeed 
cheap and nasty, and do far more damage and cost a deal 
more in the long run than most people are aware of. 

We have tried all kinds, and have found none to 
| thoroughly answer its purpose. A really good packing 
should be strong enough to turn any pressure of steam, 
elastic, so that it will readily sympathise with the oscillation 
of the piston rod, and self-lubricative, keeping the rod cool, 
and preventing the packingfrom being charred. No packing 
is perfect in which these properties combined do not exist, and 
are of such a nature as will enable the whole of the packing 
to be consumed in the gland. 

Can any of your readers kindly inform me if any such 
packing as I have described exists, or can they suggest any 
improved method on the present wasteful and usatisfactory 
system of steam packing * 


Yours truly, 
| Piston Ron. 
Warrington, January 12, 1880. 

We insert the above letter because it probably represents 
| the views of many steam engine users. At the same time 
we may assure our correspondent that there are many good 
makes of packing in the market which give satisfactory 
results with 100lb. steam, and amongst these are very 
probably several which he has tried. A good packing is, 
however, not the only thing required to keep a piston rod 
steam-tight ; a properly made and proportioned stuffing- 
box to contain the packing is equally essential, and judging 
from our own experience a very large proportion of the 
piston rod stuffing-boxes applied to stationary engines are 
| quite unfitted for use with 100 Ib. st eam, although they do 
well enough for steam of low pressure. If our corre- 
spondent will send an accurately dimensioned sketch of the 
stuffing-box of his engine we will point out its defects, if 
(as we suppose) they exist. In return we will ask him to 

give us the results of his experience with the altered 
| stuffing-box if he modifies it in accordance with our 
| suggestions.—Ep. E 














THE INSTITUTION OF CIVIL ENGINEERS. 
To THE EDITOR OF ENGINEERING. 

Sir,—Your correspondent ‘‘ A Member’’ desires to 
know on what authority I stated that the Council of the 
Institution of Civil Engineers attempted to prevent the 
Institution of Civil Engineers in [reland from obtaining a 
Charter. If your correpondent will refer to page 353 of the 
last volume of The Engineer he will find a review of the 
Transactions of the Institution of Civil Engineers of 
Ireland, vol. xii. This review concludes as follows: 
‘** This volume contains the full text of the Royal Charter 
of Incorporation granted last year by Her Majesty to the 
Institution of Civil Engineers of Ireland ; it is a subject 
for great congratulation that this Charter has been obtained. 
It may not have quite faded from recollection that an 
attempt was made many years ago to obtain such a Charter, 
which was then jealously and in the most narrow-minded 
spirit opposed by the Institution in Great George-street, 
and for a time abandoned. Like opposition, we believe, 
was experienced by the Institution in Scotland, which after- 
wards allied itself with that of the Scottish Shipbuiiders.’’ 
I have not attempted to verify the truth of the above state- 
ment by reference to any official sources, but I cannot 
believe that the reviewer would advance so damaging an 
assertion without good grounds ; moreover, it looks true, 
it is characteristic, -and it is essentially in harmony with 
the recent action of the Council in reference to the Society 
of Telegraph Engineers. Your correspondent evidently 
revels in blind belief and unmeasured admiration of the 
Council, though he is singularly unfortunate in the expres- 
sion of his championship ; that is, however, beside the 
qnestion, which is the undoubted humiliation of the 
Institution by the course ‘‘A Member’’ so highly approves 
of. Events, far better than argument, will show how much 








the Institution has gained and how much it has lost by this 
unfriendly and narrow-minded action of its Council. 
Yours truly, 
INSTITUTION. 








INVENTIONS BY WORKMEN. 
To THE EprTrorR OF EN@INEERING. 

Sir,—On the Ist of August, 1830, Messrs. Denny, the 
well-known shipbuilders and engineers of Dumbarton, 
issued a scheme of awards for inventions and improve- 
ments made by their workmen, the highest award being 
10/. All claims are judged by a committee of three, and 
in their first report for a period of less than four months 
they state the number of claims has been twelve, of which 
seven have been found valid, three have been rejected, and 
two are still under consideration. On the seven valid 
claims 161. have been granted, the lowest award being 


After announcing the awards, the report adds—‘‘ The 
above shows that the scheme is working satisfactorily thus 
far, and is giving results which are encouraging both to 
the firm and to the workmen. With a view to get still 
better results in the future, the committee respectfully 
direct attention anew to the objects and advantages of the 
scheme, and to the suggestions that are given below. 

* Objects.—To direct the combined inventive talent in 
the yard to the discovery of methods for reducing the cost 


of work, or for making it superior in quality, or for 
both. 
‘ Advantages.—-To the successful claimant a money 


reward according to merit; the honour of the invention ; 
and the honour of adding to the fame and prosperity of 
the yard, 

‘To the successful and unsuccessfal alike, a useful 
mental training, and increased interest and pleasure in the 
duties of the workshop.’’ 

This scheme of awards strikes one as being a very wise 
institution on the part of Messrs. Denny for their own 
interests, as they obtain the benefit of their workmen's 
practical experience and thought at a mere nominal cost to 
themselves, but the question at once presents itself if many 
of these inventions can be adequately remunerated under 
such a scheme, the satisfactory result of which appears to 
show the necessity of the workman’s interest being pro 
tected by allowing him to obtain a patent within his means, 
that is, at something like cost price. If an ingenious 
mechanic will submit his inventions and i improvements to the 
judgment of asmall committee on the chance of obtaining a 
maximum award of 10/., how much greater would the 
incentive be to him to utilise his inventive faculty if he 
could obtain a patent as cheaply as the American mechanic 
can? He would then strive to have his invention adopted 
by as many as possible, instead of getting it inuse at one 
yard only. Although such a committee make their awards 
with the utmost fairness and discretion, the workman is, 
nevertheless, entirely in their hands. It will be remembered 
that an unopposed patent, lasting seventeen years, costs in 
the United States rather less than 201. on the average, of 
which sum the stamp duties amount to only 7/. 

I remain, Sir, yours truly, 
> a 
THE STE AM YAC HT " « ANTHRACITE.” 
To THE Epiror oF ENGINEERING. 

S1r,—The enclosed challenge being one of general interest 
to the engineering as well as the yachting world, I trust 
you may be disposed to publish it. It was addressed to 
the Field on the 29th ultimo, but not inserted. 

I am yours truly, 
FREDERICK Power. 





To THE EDITOR OF THE FIELD. 
Paris, December 29, 1880. 

Sir,—The controversy in your recent numbers as to 
the merits or demerits of the Perkins system of marine 
engines, is one of affirmation and negation on either side, 
from which the unscientific public at least must have dif- 
ficulty in forming any opinion. 

As your journal is one rather of sporting than scientific 
proclivities, you may probably not be indisposed to insert 
the following challenge, in which you will see that like 
the proverbial fool, I am anxious to back my opinion as to 
the merits of the Perkins system with my money, and to 
afford its opponents or supporters of other systems the 
——_ of profiting by my rashness. 

he Anthracite. engined on the Perkins system, being 
a... my property, I offer to run her under steam only, to 
New York and back, touching nowhere en route, for a 
stake of from 10001. to 50001. against any other yacht or 
vessel of about her tonn: age, and if you will accept to be 
the stakeholder, I shall be pleased, and I will hand over to 
you the amount so soon as my 0 offer finds acceptance —pro- 
vided it be within two months of this date. 
make no reservation as to the size, weight, or nature 
of the engire. 

I have had within recent dates occasion to hear and read 
of many yachts and vessels said to surpass the Anthracite’s 
doings, so that the opportunity now offered of a practical 
test, “will, I trast, not be allowed to fall throngh. 

It will not only test the fuel question, but ‘will likewise 
test the working qualities of the engines. 

I am, Sir, yours truly, 
FREDERICK POWER. 
Franks Hall, Farningham, Kent. 








Tue Evectric Ligut.—Arrangements have just been 
completed with the British Electric Light Company for the 
experimental lighting of certain important parts of the 
General Post Office, St. Martin’s-le-Grand. The first 
series of the experiments will be conducted in the telegraph 
instrument galleries. 
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STEAM YACHTS, 
To THE Epiror OF ENGINEERING. ? 
Srr,—Perhaps as Mr. Howard Ryder has been so kind 
as to give us so many particulars of the yacht ‘‘ Amethyst,” 
he will explain how it is when the engines are running at 
full power and using about twice the weight of steam they 
do when running ‘“‘ linked up for seagoing’’ (as measured 
from the diagrams he gives), the consumption of coal is only 
increased from 44 to 5 tons. 
Yours truly, 
G. 8. Young. 
Blackwall, January 15, 1881. 








THE SLOW PROGRESS OF THE PERKINS 
SYSTEM. 
To THe Epitor oF ENGINEERING. 

Sin,—After the full and comprehensive article which 
you published in your issue of the 7th inst. upon the late 
trials in America of the steam yacht Anthracite, it is a 
matter of great surprise, and no little disappointment, to 
find that there is this week no letter upon the subject, or 
indeed any comment whatever that might lead to discus- 
sion upon a subject which appears to be of such great 
importance to the engineering profession at large, and 
especially to the marine branch of it. 

The Perkins engine in theory approaches so much more 
nearly to perfection than any other, that one would expect 
to find both engineers and shipowners displaying great 
interest in the subject, and anxious to obtain as much 
reliable data as possible upon its practical working. This, 
however, appears not to be the case. ‘‘ But why?’ isa 
question which ought to be difficult of answering to both 
the advocates of, and the opposition party to, a system 
which has had as good an opportunity of bringing itself 
before public notice as any new invention ever bas. 

At the end of your able article upon the Anthracite’s 
trials, it is mentioned that one firm in Scotland is now 
prepared to build and guarantee Perkins’ engines, under 
conditions that would, to say the least of it, surpass the 
best practical results of the most modernly designed com- 
pound engines, viz., that the consumption per indicated 
horse power shall not exceed 1.5 1b. for engines over 1000 
horse power, or 1.61b. for engines under 1000 horse power, 
and considering that the system is as yet in its infancy, 
this may be looked upon as encouraging. 

Upon inquiry I am led to believe that the reason why 
this guarantee is given—and given with all confidence—is 
the fact, that a trading vessel fitted by that firm witb 
Perkins’ engines, some nine months ago, has been running 
almost incessantly since then, and is still ronning with 
great success, i.¢., great saving in expenditure of coal. 
‘Lhese engines, indicating fully 200 horse power, require no 
more attention than an ordinary compound ; weigh about 
20 per cent. lighter ; and save between 20 and 25 per cent. 
in engine room space. 

Now this, being a good practical performance, must be 
far more valuable than any amount of calculated results ; 
and if it indeed be true (which I have no reason to doubt 
that it is) why should the public—including no doubt many 
who like myself have great faith in the system—be left 
utterly in the dark as to the working of a new arrange- 
ment, which like every new idea should be scrutinised very 
carefully before being adopted. 

It is not new experiments so much that I wish for, 
though they, if published, will be both interesting and 
instructive, but that the results of those tests which have 
been already carried out, no doubt at great trouble and 
expense, should be laid open for the consideration of those 
who are anxious to further the introduction of the system ; 
which can in no more ready manner be perfected than by 
the thought of many minds ; and my object in writing is to 
suggest toany of your readers who may have had expe- 
rience with Perkins’ engines, that it would be a great 
boon to many if they would lay their views before your 
subscribers. 

We are told that after having spent the greater part of 
a year on the Clyde, the steam yacht Wanderer was 
brought down to Cowes, and that when a few experimental 
cruises had been run the engines were removed ; also that 
after a few months working the Tyne ferry boat, the 
Loftus Perkins, was laid up and her machinery discarded ; 
but not a bint do the Perkins Company throw out as to why 
these things are so, not even in the case of the Irishman, 
which seems to have been so successful, do they make 
public any particulars of working, or of the results 
o tained. 

Surely this is a most mysterious way of introducing a 
patent. And if, therefore, the Perkins Company do not 
wish to make these practical experiments pablic (and what 
more practical experiment could there be than the Loftus 
Perkins running against other similar or nearly similar 
crafts), are there not some of your readers willing to give 
information to those who have not themselves had the 
opportunity of experimenting upon the subject ? 

I am, Sir, yours truly, 

London, January 17, 1881. NovIce. 

Tue Soctety or Arts.—A paperon “A New Mechanical 
Furnace, and a Continuous System of Manufacturing 
Sulphate of Soda,’’ is announced for reading before this 
society on Thursday evening the 27th inst., by Mr. James 
Mactear, F.C 8., of Glasgow. 

LeEpDs CIVIL AND MECHANICAL ENGINEERS’ SOCIETY 
—The ordinary fortnightly meeting was held on Friday 
the 1ith inst. at the Yorkshire College, Leeds, the presi- 
dent, Mr. F. Gleadow, Stud. Inst. C.b., in the chair, when 
an interesting paper on ‘‘ Boiler Fxplosions’’ was read by 
Mr. T. M. Demetriadi. After a discussion, in which several 
of the members took part, the proceedings concluded with 
a vote of thanks to the author of the paper. 








NOTES FROM THE SOUTH-WEST. 

Pontypridd Junction Welsh Collieries.—These works, 
known bitherto as the Marine Rhondda Collieries, resumed 
work on a small scale on Tuesday, after being idle eight 
months. 

Newport.—The excitement in the coal trade does not 
diminish, and the clearances for the week show the heavy 
work which the collieries are sustaining. The demand for 
house coal remains very good, and the severe weather will 
doubtless have its effect upon this branch of industry. 
Prices continue to take an upward turn, and coke is also 
firmer. he iron works are steadily and well employed, and 
prices of finished iron are firm. Last week’s clearances 
comprised 29,139 tons of coal, 100 tons of coke, and 
1306 tons of iron. Of Bilbao iron ore there were received 
2706 tons, other places sending 4397 tons. 


The Romans in Gloucestershire.—Mr. G. B. Witts, 
civil engineer, is about to publish an archwological map of 
Gloucestershire, on which will be indicated the position of 
112 British and Roman camps, 17 Roman villas, 43 British 
and Roman roads, 28 long barrows, and a large number of 
round barrows. A description of the map will also be 
published giving an account of each subject of antiquity 
and a list of authorities to be consulted. 


Bristol Steam Navigation.—The directors of the Bristol 
Steam Navigation Company (Limited), have announced a 
dividend at the rate of 10 per cent. per annum on the ordi- 
nary shares of tbe company. 


Coal at Aberavon.—The well known ‘‘ Weruddn’”’ house 
and steam coal vein has just been proved at Dinas Mountain 
Pit, near Aberavon, and Mr. David Thomas, Great 
Western Chambers, Neath, who with others own the 
colliery, is to be congratulated on having found the coal, 
4 ft. in thickness, with a rock roof, at a depth of 18 yards 
only from the surface. A large area has been secured. 
The colliery in question is the natural outlet of a very 
extensive area of the maiden coalfield under the Aberavon 
Mountain, and is, moreover, the nearest coal works to that 
rising town, as well as to several tin-plate establishments. 


Mr. Thomas is well-known in the district, having for | 


upwards of twenty years been mining engineer at the 
Cwmavon works. 


Cardiff.—Prices are as firm as ever. Further engage- 
ments over the year at present prices are reported, and 
there are some who anticipate yet higher figures before the 
demand becomes less active. There are, however, so many 
things which affect the question, and so many possible 
elements which cannot be foreseen that it is not safe to 
express a decided opinion. The arrivals of iron ore were 
numerous last week, although there was not a very heavy 
supply from Bilbao. Notwithstanding the steadiness in 
the iron trade, there is still no movement discernible with 
regard to the raw material. Last week’s clearances 
comprised 103,089 tons of coal, 2085 tons of iron, 3211 tons 
of patent fuel, and 808 tons of coke. The imports 
comprised 3,040 tons of iron ore from Bilbao, while from 
other sources there came 8580 tons. 


Tron Mining in Dean Forest. — Messrs. Crawshay, 
Brothers have re-commenced operations at their Persever- 
ance Iron Mines, in the Cinderford Valley, stopped in the 
spring of last year. This is a hopeful indication of improve- 
ment in the iron trade. 


Bedminster.—The Great Western Railway Company are 
negociating for the purchase of some land at Bedminster, 
which will be required to enable them to provide additional 
accommodation at the Bedminster Station. 


The Tin Plate Trade.—The depression in the tin plate 
trade still continues, and at present prices manufacturers 
are experiencing heavy loss. From statistics recently com- 
piled the requirements of the world are estimated at 
5,000,000 boxes annually, while the producing power is over 
8,000,000 boxes. Hence solong as the present over-pro- 
duction continues so long will depression last. 


Dowlais.—Considerable extensions are under considera- 
tion at these works, but are not yet sufficiently develop d 
to come under prominent notice. The iron and steel mills 
and branches are in full work. 


Rhondda and Swansea Bay Railway.—The first meet- 
ing of the directors took place in London on Friday, the 
Earl of Jersey in the chair. The deposit of 15,7501., being 
5 per cent. on the estimated capital, was duly paid into 


the Bank of England. A memorial has been lodged at the | 
Private Bill Office of the House of Commons against the | 


Bill under which it is proposed to construct the line. 


The Electric Light at Bristol.—On Saturday the experi- 
ment of lighting the’ streets of Bristol was tried, and it 
was pronounced a success. The system tried was the 
Brush light, which has been patented by the Anglo- 
American Brush Electric Light Corporation, Limited. Six 


temporary lights were erected under the superintendence of | 


Mr. B. Kilt, the city gas engineer —one opposite the Grand 
Hotel, one over the pump in Wine-street, one at the top of 
Corn-street, one opposite the Commercial Rooms, one in 
High-street, and one over the four lamps by Bristol bridge. 
The engine with which the wires are connected is at the 
bottom of Broad-street. It is a gas engine of twelve horse 
power, but only half its force will be required to feed the 
six-light machine tried. The apparatus is what is kuown 
as the ‘‘5 b’’ Brush dynamo machine. The machine is 
calculated to supply five or six lights, but the company 
have just manufactured a larger machine, which will give 
forty lights, requiring the expenditure of from 30 to 
35 horse power. The power used in Bristol will supply 
six lamps, each of which will give a light equal to 2000 
candles. The lamps are all in one circuit, but each lamp 
is independent. They are of the No. 2 size and are fitted 
with a setof carbons which will burn from seven to cight 


hours without attention. The cost of the carbons in each 
lamp is at the rate of a halfpenny per hour. The lamps 
were lighted early in the evening, and after the shops were 
closed they were seen to full advantage. The results were 
exceedingly successful. 


Cyfarthfa.—There is more pig iron now being turned 
out at these works than in the busiest times of late years. 
The production of rails is rather less, but pig is in great 
demand, and is of excellent quality. 


Welsh Railway Bills.—A memorial against the Taff 
Vale, London and North-Western, Great Western, and 
Midland Railways Janction Bill, has been lodged at the 
Private Bill Office of the House of Commons. 


Swansea.—Anthracite coal is dull, and not affected by 
the recent advance in other descriptions. Several large 
French contracts have, it is reported, been concluded at 
low prices. The steam coal clearances for the past week 
were about an average ; with a better supply a consider- 
able increase would have been shown. Iron prices remain 
unaltered, but an effort is being made to obtain an advance 
for next month’s deliveries. The quarterly meetings, 
although not bringing about any notable alteration, appear 
to have passed off satisfactorily. Bars are steady at 51. 2s. 
to 51. 5s., several good orders on Indian account having 





been booked at these figures. Rails are firm, and a fair 
demand for good wrought scrap exists. Steel rails are 
| particularly firm at about 6/. 7s. 6d. to 61. 12s. 6d. per ton. 
| Tne local works are well employed, and have plenty of 
orders on hand. ‘Tin plates remain unaltered. 








ATLANTIC TELEGRAPHY.—We observed in a recent 
impression of ENGINEERING that Messrs. Siemens appeared 
born to be a ‘‘thorn in the flesh’ to the Anglo-American 
Telegraph Company (Limited). The opposition Atlantic tele- 
graph project having, however, fallen through in conse- 
quence of Mr. Jay Gould having come to terms with the 
Western Union Telegraph Company, the estimates for the 
competitive cables which Messrs. Siemens submitted to Mr. 
| Gould are not likely to blossom into contracts. 





LAUNCH OF AN IRON ST£AM VESSEL AT LIMEHOUSE. 
—On Monday, the 17th inst., Messrs. Forrestt and Son 
launched from their Britannia-yard, at Limehouse, a 
finely modelled iron screw steamer of the following dimen- 
sions : Length between perpendiculars, 88 ft.; ditto over 
all, 93ft.; breadth, 14ft.; depth, 7ft. The vessel has 
been built to the order of Captain A. M. Gallet, of 16, 
Mark-lane, City, for Messr:. Buhan, Sons, and Tissiere, 
of Bordeaux, and is intended for cargo and towing service 
on the West Coast of Africa. Her engines are of the 
compound surface condensing principle, the cylinders being 
12$in. and 22 in. in diameter, and the stroke 16in. Both 
engines and boiler have been made by Messrs. Smurthwaite 
and Armstrong, of Limehouse. The launch was one of 
some difficulty, owing tothe shallowness of the water, and 
the great height at which the vessel had to be constructed. 
However, at the appointed time, 315 p.m., the word was 
given to ‘‘ down dogshore,’’ and the vessel having been 
duly christened the Germaine by Captain Gallet, on behalf 
of the ovner’s daughter, glided rapidly down the ways, 
not noiselessly though, for the water being coated with 
ice about 1}in. thick, there was a terrible crashiag as 
the vessel took to her native element. In addition to the 
large number of wood boats, launches, yachts, &c., of all 
descriptions which Messrs. Forrestt and Son are at present 
building, they are now completing a very fine 130-ton 
composite yacht with steel framing, and a steel etern wheel 
steamer for South America. They are also laying down 
two steel launches and an iron launch, all for foreign ports. 
We may mention that Messrs. Forrestt and Son were the 
builders of the steel bouts for the Belgian Government, 
which are being used in the African Exploration Expedi- 
tion under the command of Colonel Strauch, and are at 
the present time building a large sailing vessel to the order 
| of the Rev. Grattan Guinness, for the exploration of the 

River Congo. 
Tue LONDON INTERNATIONAL MEDICAL AND SANI- 
TARY EXHIBITION, 1881.—This Exhibition, which has now 
| been definitely entered upon by the committee of the Parkes 
| Museum of Hygiene, will be held at South Kensington from 
July 16 to August 13 inclusive, Her Majesty’s Commissioners 
of 1851 having granted space for it in their Exhibition build- 
ings. The Medical Congress, which holds its seventh 
session in London in August this year, has given its cordial 
support to the undertaking, but the Exhibition Committee 
| have decided not to make any appeal to the medical pro- 
fession to join in the guarantee fund, on account of the 
heavy expenses which the members of the profession must 
incur in connexion with the congress. All others who are 
interested in the progress of medical and sanitary science 
will be appealed to to subscribe to the guarantee fund, of 
| which the first list, amounting to 655/., bas just been pub- 
|lished. At a meeting of the Exhibition Committee on 
Wednesday (January 19), the classification was decided 
| upon as follows: Medical section : 1. Surgical instruments 
and apparatus. 2. Appliances of the ward and sick-room. 
3. Drugs, disinfectants, medical dietetic articles and 
mineral waters. 4. Electrical instruments and appliances. 
5. Microscopes and other optical apparatus. 6 Apparatus 
of other kinds used in the investigation of disease. 7 Appli- 
ances used for the treatment of sick and wounded during 
war. 8. Appliances used in teaching medicine; books, 
diagrams, models, &c. — Sanitary section: 1. Domestic and 
hospital architecture. 2. Planning and construction. 
3. Ventilation, lighting, and warming. 4. Water-closets, 
sinks, and baths. 5. Sewage and drainage. 6. Water 
supply and filtration. 7. Health resorts and sanatoria; 
books and diagrams. 8. Miscellaneous. All inquiries and 
communications respecting the Exhibition should be 
addressed to the secretary, Mr. Mark H. Judge, Parkes 
Museum of Hygiene, University College, Gower-street. 
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PUMPING ENGINES AT THE RICHMOND WATER WORKS. 


CONSTRUCTED BY MESSRS. J, AND T. DALE, ENGINEERS, KIRKCALDY. 


(For Description, see opposite Page.) 
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ENGINES AT THE RICHMOND WATER WORKS. 


CONSTRUCTED BY MESSRS, J, AND T. DALE, ENGINEERS, KIRKCALDY, 


WE illustrate this week on the present and opposite | 


pages the pumping engines erected at the new water works 
at Richmond, Surrey, of which works Messrs. Russ and 
Minns were the engineers. The makers of the machinery 
are Messrs. J. and T. Dale, of Kirkcaldy, and the engines 
are compound jet condensing beam engines of the Woolf 
type. The high-pressure cylinders are 18} in. in dia- 
meter and with 374 in. stroke, while the low-pressure 
cylinders are 29 in. in diameter, with 54 ip. stroke, 
The former are fitted with expansion valves wkich work 
upon the backs of the main valves and are regulated by 
a handwheel above while the engines are at work, an 
index being provided to show the point of cut-off. 

The beams are each constructed of two wrought-iron 
plates with cast-iron distance pieces between them, into 
which are fitted the gudgeons and pins. The air pumps 
are 17 in. in diameter and 28 in. stroke; the injection 
water is drawn from the river near which the engines 
are erected. Surrounding the engines is an upper plat- 
form (supported upon brackets from the entablature) and 
a handsome brass railing, as will be seen from the 
engravings. 

The depth of the well, from which the water supply is 
taken, is 140 ft. and the total lift 270 ft. at which height 
the water is delivered into the reservoir in Richmond 
Park. The pumps are treble-barrel pumps in duplicate, 
the three-throw cranks being supported upon strong 
framing at the top of the well, and the spur gearing 
being fitted up so that either engine may by a simple 
arrangement be made to work either set of pumps. The 
pump barrels are 14 in. in diameter and 24 in. stroke, 
and are lined with brass. The buckets and valves are 
of brass also, 

The steam, which is maintained at a pressure of 60 Ib. 
per square inch, is provided by two 50-horse power 
vertical Field boilers 13 ft. high and 6 ft. Gin. in dia- 
meter, supplied to Messrs. Dale by the late Mr. Lewis 
Olrick, and the result of the arrangement as regards 
consumption of fuel has been found to be very satis- 
factory. Although no experimental trial has been made 
at these works it has been found that with a similar 
compound beam engine of the Woolf type with Cornish 
boiler erected by Messrs. Dale of Kirkcaldy under the 
superintendence of Mr. Edward Easton, at the water 
works, Deal, the consumption of coal is 2.8 lb. per indi- 
dicated horse power per hour, Altogether the new 
Richmond Water Works, which have been now in opera- 
tion more than three years, have given every satisfaction. 
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COMPOUND OSCILLATING ENGINES, 
WE publish with this number a two-page engraving 
sbowing the compound oscillating engines and general 
arrangement of pipes of the steamships Prinses Marie 
and Elizabeth, belonging to the Zeeland Steam Naviga- 
| tion Company. These vessels were built and engined by 
Messrs. John Elder and Co., of Glasgow, and are practi- 
cally identical with the Prince Hendrik, recently put on 
| the same service. We shall reserve our description till 
| the publication of further details. 








CLYDE SHIPBUILDING AND MARINE 
ENGINEERING—1880. 

ReturninG to the subject* of shipbuilding on the 
Clyde during the past year, we would first note the 
condition in which the shipbuilding yards generally were 
left at the close of the year as regards work in actual 
progress and new contracts. It may be said with confidence 
| that the various yards were never better supplied with 
| work at the close of a year since December, 1875; and 
since the beginning of the present year orders have been 
placed for a very considerable number of additional 
vessels. At the close of the past year there were in 
course of construction or.ordered no fewer than 114 new 
vessels, as compared with 96 at the close of the pre- 
ceding year, and 68 at the close of 1878. It is worthy 
of remark that inthe month of July, i879, there were 
only 57 vessels in hand over the whole of the Clyde 
shipbuilding yards, whereas in the same month of the 
past year there were 90 vessels in hand, and that was the 
lowest number in progress at any one time during 
the year. The increase in new orders up till the end of 
the year was very marked, more particularly during the 
last three months. For example the number rose to 99 in 
the month of October, to 107 in November, and, as 
already mentioned, to 114 in December, These 114 
vessels were distributed over the various portions of the 
river in the following manner: Glasgow, Govan, Par- 
tick, and Whiteinch, 47 vessels; Renfrew and Dum- 
barton, 39 vessels; Port-Glasgow and Greenock, 28 
vessels, Some of the yards are exceedingly full of work. 
Messrs. James and George Thomson, for instance, had 
eight vessels in progress at the end of the year, of a 
total of close upon 40,000 tons. Then, again, each of the 
following firms had six vessels in hand, namely, Messrs. 
Alexander Stephen and Sons, Messrs. Charles Connell 














* See page 32 ante. 


and Co., and the London and Glasgow Shipbuilding and 
Engineering Company (Limited); and there were five 
each in the yards of Messrs. John Elder and Co., Messrs, 
Barclay, Curle, and Co., and Messrs. William Simms 
and Co. There were four vessels in progress in each of 
eight other yards, three in each of three others, and 80 
on. Of course, as already indicated, these vessels in 
progress were in addition to several other keels still to lay, 
the number of which has since been materially increased. 

The following are some of the more important contracts 
that were in hand at the close of the past year: On 
account of the Ounard Company and Messrs. G. and J 
Burns, who have had very little new work turned out 
from the Clyde shipyards during the past two years or 
so, the shipping now building amounts in the aggregate 
to considerably over 30,000 tons. In this amount there 
are included the Servia, 8500 tons; the Aurania, 7000 
tons; the Pavonia, 5000 tons ; and the Catalonia, 
5000 tons—all for the Cunard service, and all building 
by Messrs. James and George Thomson. In addition, 
there are the Alligator, Dromedary, and Gorilla, building 
by Messrs. Barclay, Curle, and Co. for Messrs. Burns’s 
Clyde and Belfast mail service; and the Lizard and 
Locust, building by Messrs. Blackwood and Gordon for 
the same firm’s Belfast and Clyde cattle trade. For the 
British Admiralty Messrs. Robert Napier and Sons are 
building two fast cruisers of 3750 tons each, No fewer 
than five steamers are in course of construction on the 
Clyde for the Peninsular and Oriental Steam Navigation 
Company, none of them of less than 4000 tons. Messrs. 
Caird and Co. are building two of them, Messrs. Denny 
and Brothers have the same number in hand, and the 
other is being built by Messrs. J. and G, Thomson, 
There are three steamers on the stocks for the Pacific 
Steam Navigation Company, of Liverpool—two of them 
in Messrs. Napier and Sons’ yard, and the other in 
Messrs. Dobie and Co.’s yard. These are vessels of about 
3500 tons. For the Union Steamship Company of London 
and Southampton there are three steamers building—two 
by Messrs. J. and G. Thomson, and the third by Messrs. 
Aitken and Mansel, and all of well-nigh 4000 tons. Four 
vessels of large size are under contract for the British 
India Steam Navigation Company, two being built by 
Messrs. Denny and Brothers, and two by Messrs, A. and 
J. Inglis. Messrs. Donald Currie are getting three 
steamers built. One of them is the Drummond Castle, 
3700 tons, for the Cape mail service, the builders being 








Messrs. John Elder and Co.; and the other two are being 
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built by Messrs. Robert Steele and Co. for the Leith and 
Baltic trade. Messrs. Dobie and Co. are building two 
large steamers for the Hamburg-American Company. 
For the Clan line of Clyde and Bombay steamers four 
vessels are in progress in the yards of Messrs. Stephen 
and Sons, and Messrs. A. M‘Millan and Sons. Two steamers 
of 4000 tons each are being constructed for the City line 
of Clyde and Calcutta traders owned by Messrs. George 
Smith and Sons, of Glasgow, the City of Liverpool, and 
the City of Damascus. One of them is on the stocks in 
Messrs. Charles Connell and Co.’s yard, and the other is 
being built by a new Belfast firm ; but both of them will 
be engined on the Clyde. For the Dominion line of 
Liverpool and Canadian traders Messrs. Connell and Co. 
are constructing two large steamers. Two vessels, of 
3800 tons each, are in course of construction by Messrs. 
L. and W. Henderson for the Anchor line of Clyde and 
New York steamers. Two steamers, of 3600 tons each, 
are being built by Messrs. Barclay, Curle, and Co. to the 
order of Messrs. Donaldson Brothers, of Glasgow, for 
the Canadian trade, Messrs. John Elder and Co. are 
building the Alaska, 6250 tons, for Messrs. Guion’s 
Liverpool and New York line; the Austral, 5500 tons, 
for the Orient Company's London and Australian line; 
the Elbe, 4500 tons, for the North German Lloyd’s Com- 
pany (New York trade); and a steamer of 3000 tons for 
the Amsterdam and Java service of the Stoomvaart 
Maatschappy Nederland. The London and Glasgow Ship- 
building and Engineering Company are building a State 
liner of 4000 tons, sister ship to the State of Nebraska; and 
a Glen liner of similar size for Messrs. A. C. Gow and 
Co., of Glasgow; as alsotwo steamers for the French trade. 
Messrs. Dobie and Co. are building the first of three 
large steamers for a new line between Liverpool and 
New York—all twin screws of great size and power. A 
Monarch liner of 4000 tons is being built by Messrs, 
A. M‘Millan and Sons for,a London firm. Messrs. Scott 
and Co, have a steamer of 3400 tons in hand for Messrs. 
Rathbone Brothers, of Liverpool, and Messrs. Robert 
Duncan and Co., and Messrs. Steeleand Co., have each 
a steamer of 3000 tons in hand. There are many other 
steamers in hand ranging from 3000 down to 2000 tons, 
and there are likewise nearly twenty sailing vessels in 
course cf construction varying from 2000 tons down- 
wards, for the Loch, Shire, and other lines of Australian 
and Pacific traders. One of the most surprising state- 
ments made in connexion with the amount of work in 
hand on the Clyde at the end of the past year is, that 
there were in course of construction about fifty steamers 
of upwards of 3000 tons each. We are not in a position 
either to deny itor confirm it; but of this there is no 
room for doubt, namely, that the number of such vessels 
is exceedingly large, and that the average size of the 
vessels turned out on the Clyde during the present year 
promises to be considerably greater than that of the 
vessels launched in any former year. Another equally 
surprising statement is made by two eminent firms of 
Glasgow iron merchants, namely, that at the end of last 
year there were in course of construction 180 vessels of 
about 318,789 tons. This certainly seems to be a great 
exaggeration of the actual condition of things. It must, 
however, be borne in mind that returns may be got 
from the shipbuilders that are of a more strictly official 
character than those contained in the figures which we 
have given in the foregoing remarks, 
(To be continued.) 
NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market—The market opened on 
Thursday forenoon at 533. 3d. to 53s. 2d. one month, and 
53s. cash, gradually improving to 53s. 3d. cash and 53s. 5d. 
one month paid, closing rather, buyers at the best. There 
was a very firm market in the afternoon, with sellers at 
533. 3d. cash, improving to 53s. 6d. and 53s. 7d. one month, 
53s. 44d. prompt cash and 53s. 5d. cash this week done, 
returning to 533. 6d. one month accepted, but closing firm 
with buyers at 53s. 4$d. cash. The warrant market was 
again firm on Friday, and prices improved 1d. per ton over 
those of the previous day, making a gain of 2d. over the 
previous Friday’s final quotation. Business was done 
during the forenoon at from 53s. 3d. to 53s. 6d. cash, and 
from 53s. 7d. to 53s. 8d. one month, closing with buyers 
at 53s. 6d. cush and 53s. 8d. one month, and sellers asking 
ld. per ton higher. Monday’s market was dull, and prices 
suffered a smart decline to the extent of 1s. per ton. There 
were transactions during the forenoon at from 53s. 6d. cash 
and 53s. 8d. one month, down to 53s. cash and one month, 
and the close was rather sellers at 53s. cash and 533. 2d 
one month. The quotations inthe afternoon ranged from 
53s. to 52s. 6d. cash, and from 53s. 14d. down to 52s. 9d. 
one month, and at the close of the market there were 
sellers at 52s. 6d. cash and 52s. 8d. one month, and buyers 
offering 1d. per ton lower. Yesterday’s market opened in 
the forenoon rather quiet at 52s. Gd. cash and 52s. 7d. one 
month, quickly improving to 52s. 
52s. 8d. cash, then receding a little to 52s. 7d. cash and 
f2s. 9d. one month accepted, but again advancing to 
528. 10d. cash and 533. one month done, and closing with 
buyers at the highest. The afternoon market was strong, 
with a very large amount of business doing at 53s. 2d. to 
53s. 44d. one month, and 53s. to 53s. 2d. cash, the close 
being rather easier, with sellers asking 533. 1d. cash, and 
53s. 3d. one month, and buyers near. The market was 
quiet this forenoon, with business done at from 53s. 2d. to 
52s. 10d. cash, also at 42s. 4d. down to 53s, one month; and 
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10!d. one month and | 


the close was sellers 52s. -~. cash and 53s. 1d. one month, 
buyers near. There was likewise a quiet market in the 
afternoon, and business was done at 52s. 10d. to 52s. 9d. cash, 
also at 52s. 1ld. one month. Towards the close of the 
market there were buyers at the lower quotations, and 
sellers atthe higher. The general demand for pig iron has 
again been good, and it is a fact worthy of note that 
although there was no advance in the price of warrants last 
week, a number of brands of makers’ iron were advanced 
in price ls. per ton, even some of the better brands of 
No. 3 iron were raised in price to that extent, thus indi- 
cating a satisfactory condition of trade. Towards the end 
of the past week No. 1 special brands were in good demand, 
more especially for the Continent. Makers’ prices are very 
firm, and iron in second hands is well held. The severe 
weather that has lately prevailed has interfered a good deal 
with the shipping department of the trade. The five blast 
furnaces that were recently damped down at Calder Iron 
Works for repairs have been blown in again, and one of the 
ordinary furnaces at Govan Iron Works is now making 
hematite iron. There is also an additional furnace in at 
Summerlee Iron Works, and the total number now in blast 
is 123, of which nine are now producing hematite pig iron. 
Up to the end of Jast week the total stock of pig iron in 
Messrs. Connal and Co.’s public warrant-stores stood at 
507,166 tons, the increase for the week being 51/89 tons. 
Last week’s shipments amounted to 6677 tons, or 5611 tons 
under those of the corresponding week of last year. 


The Late Mr. William M‘Naught, Engineer.—The death 
of Mr. William M‘Nanght, of King-street, Manchester, and 
Robertson-street, Glasgow, at the age of 67 years, was 
announced last week. Mr. M‘Naught was a well-known 
mechanical engineer in Glasgow some thirty or forty years 
ago, and his name has become indelibly associated with an 
improvement in the steam engine, which was undoubtedly 
one of the greatest improvements effected on it since it left 
the hands of Watt. Mr. M‘Naught was born in the Sneddon 
of Paisley, on the 27th of May, 1813. His parents, how- 
ever, removed into Glasgow in 1820, where their son received 
the rudiments of a fair education. Desirous of following 
the business of his father, he was duly apprenticed to the 
late Mr. Robert Napier at the Vulean Works, in Washing- 
ton-street, before he had reached his fourteenth year ; and 
so assiduously did he apply bimself in mastering the details 
of the trade that we find him, at the age of nineteen, on his 
way to India to take charge of the Fort Gloster Mills, on 
the Hooghly, where he finished his engagement of four 
years. On his return home after spending a year or two 
in adding to his experience, he joined his father in the 
business of consulting engineers and steam engine indicator 
makers in 1838. The father, Mr. John M‘Naught, had 
some ten years previously made such improvements on the 
indicator, by adding the revolving cylinder and other minor 
improvements, as to place at once in the hands of steam 
engine makers an instrument as useful to the engineer as 
the stethoscope is to the medical profession. For this he 
received the silver medal of the Royal Scottish Society of 
Arts in 1830. Condensing engines at this period were 
seldom worked at a pressure exceeding 7 lb. on the square 
inch, but trade increasing, mannfacturers were anxious to 
extend their business, and required more power. To add 
to their boiler pressure was dangerous, and to increase 
the strain on the steam engines was equally dangerous, 
till Mr. M‘Nanght had patented in 1848 the adding of 
an auxiliary cylinder, which was known then and is 
known now as ‘‘M‘Naughting’’ an engine. The first 
application of this principle is at work at the present 
time at Messrs. John BartLolomew and Co.’s cotton 
mills, Bridgeton. The saving in fuel arising from this 
method of compounding an engine brought it specially 
into favour, and in 1849 Mr. M‘Naught had to remove 
his head-quarters to Manchester, his Lancashire orders 
being so numerous. There he resided up to his decease. 
In 1859 he became a director of the Boiler Insurance and 
Steam Power Company (Limited) and in 1865 was elected 
chairman, which office he retained till within a short time 
of his death. He leaves a widow and grown-up family, 
two of the sons continuing to carry on their father’s 
business. 


Machinery and other Exports from Glasgow.—The 
foreign exports from Glasgow reported last week included 
five locomotive engines and tenders and other machinery 
for Kurrachee, Bombay, Manilla, Caleutta, and Rangoon ; 
together with manufactured iron castings, &c., of the value 
of 34,7001., chiefly for New Zealand, Australian, and East 
Indian ports. 

Torpedo Boats for Greece.—Messrs. Hamer, Donald, and 
Wilson, of the Abercorn Shipbuilding Yard, Paisley, have 
contracted with the Greek Government to build two 
torpedo boats, with a high rate of speed. 


Gunpowder Shipments for the Clyde.—The shipments 
of gunpowder from the Clyde during the month of December 
amounted to 90,000 lb., of the value of 1766/. The total 
exports from the past twelve months were 1,434,000 lb., 
valued at 30,150/., the destinations being Melbourne, 
Sydney, Adelaide, South America, and Singapore. 


Leith Dock Works.—At a general meeting of the Leith 
Dock Commission, held last Friday, it was stated that the 
new dock would be ready with river ways and other 
appliances by the Ist of May ; and it was also reported that 
the estimated valne of the work done at the dock was 
298,9801., of which 288,900. had been paid. 


Pulteney Har*our Trust.—The first meeting of the 
newly-elected Pulteney Harbour Trust was held on Mon- 
day, when after several office-bearers were appointed, u 
letter, with plan for the improvement of the harbour, from 
Mr. Kinniple, C.E., Greenock, was laid before the meeting. 





The secretary was directed to communicate with Mr. 
Cay, C.E., Edinburgh, Mr. Cunningham, C.E., Dandee, 
and the engineer of the harbour of South Shields, stating 








that the Trust desired sketch plans of a suitable harbour 
to cost abont 60,0001., and to inquire on what terms each 
of them would supply such plans. 


Operations at the Tay Bridye.—Workmen were engaged 
last week sinking a large cylinder close to one of the 
broken piers at the north end of the Tay Bridge. The 
boring operations which have been carried on for some 
time have shown satisfactory results, and this cylinder is 
to be sunk to a considerable depth to prove by excavation 
the exact nature and thickness of the different strata which 
are to be found in the bed of the river. When the work has 
been accomplished the engineer will have sufficient data to 
enable him to decide on the nature of the foundations, the 
depth to which it will be necessary to carry the piers, and 
what weight of superstructure they will carry. Sir John 
Hawkshaw and several other eminent engineers have 
lately visited the bridge in company with Mr. W. H. 
Barlow, who is entrusted with the erection of the new 
bridge. 

Royal Scottish Society of Arts.—The second meeting of 
the engineering section of this society was held last Wed- 
nesday night, Mr. William Allan Carter, C.E., presiding. 
Mr. Alan M‘Dougall, C.E., read a paper on the “ Public 
Works of Canada,’’ describing, first, the canals of the 
province of Ontario, which have already been made, and 
also those proposed for facilitating the traffic of the 
country. The harbours at Goderich, Collingwood, Port 
Stanley, Toronto, and Belville were then described, with 
interesting details of their positions, and the manner in 
which they have been constructed. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday 

Sheepbridge Coal and Iron Company (Limited).—The 
directors of this company propose to issue new stock to 
the value of 245,300] , and amend the articles of associa- 
tion. The 500) shares of 1001. each in the capital of the 
company, on which the sum of 8J/. per share has been 
called or paid, are divided into 20,000 shares of 251. each; 
on which the sam of 25/. per share is credited as paid. 
The 4970 new shares of 10/ each are called B ordinary 
shares. The nominal capital of the company is increased 
by the amount of 245,300/. divided into 9812 shares of 
251. each. It is believed this alteration will be for the 
benefit of the company. 

A Specimen Sewage Farm.—The Chesterfield sanitary 
authorities are ina mess with their newly laid-ont sewage 
farm. Dr. Mackintosh had been ordered to report on the 
working of the scheme, and he says, that within the past 
month he has visited the farm seven times. On six of 
those occasions he found about three-fourths of the sewage 
turned into the River Rother, without undergoing any 
process of purification. For a whole week, day and night, 
this sewage was turned into the river. The residents in 
the district threaten the Chesterfield Corporation with an 
injunction to compel them to abate this nuisance. As 
reported in ENGINEERING previously, the Chesterfield 
Corporation are asking for the assistance of any sanitary 
engineer who can get them ont of the difficulty. 

Steam on Tramways.—The members of the Brierfield 
Local Board have resolved to employ steam on their tram 
ways for a period of twelve months, and thus test its 
economy. 


New Fire Escape.—A_ new fire escape has been added 
to the apparatus of the Leeds Fire Brigade. It has been 
constructed by Messrs. Shand and Mason, London, ona 
new principle, and is the first of its kind manufactured. 
It is 50 ft. in height, made of iron and steel, and the upper 
ladder is raised, telescopic fashion, by a windlass. 


The Crisis in the Coal Trade.—A week ago, some 
20,000 miners of South Yorkshire threatened to turn out on 
strike unless their wages were advanced. Since then there 
has been a change, and in most instances arrangements 
have been made with the men, or they have declined to 
follow the aggressive course proposed by their union 
leaders. A large demand for South Yorkshire Govern- 
ment coal has set in from Lancashire owing to the strike 
there, and also on local and London account, because of 
the severe weather. Coal has gone up about 5 per cent. 
during the week. 


Hull and Barnsley Railway.—On Saturday there was a 
great demonstration in Hull on the occasion of the cutting 
of the first sod of the dock to be constructed in connexion 
with the Hull and Barnsley Railway. The ceremony of 
cutting the sod was performed by Lieutenant-Colonel Smith, 
chairman and principal promoter of the company, and in 
the evening a banquet was held in the Artillery Hall. 
Upwards of 500 guests were present, and the leading com- 
mercial men of the district and surrounding towns were 
largely represented. The total number of applications for 
shares in the company, remarked Colonel Smith, hai been 
9852; the number of shares applied for was 729,055, and 
the capital thereby represented was 7,290,5501.—about three 
times the amount required by the company. The Bill had 
been obtained at a cost of about 65,0001. 


AusTrO-HUNGARIAN RAILWAys.—It appears that the 
work of railway construction is almost at a stand still in 
the Austro-Hungarian Empire. The extent of road line 
opened last year was only 324 miles. 





Nova Scortra.—TIt is reported that running powers over 
the Intercolonial Railway between Truro and Windsor 
Junction have been promised by the Dominion Government 
to the Nova Scotian Government, with power to transfer 
such privileges to a syndicate, so as to establish a through 
line of direct railway communication from one extremity 
of the province to the other. ; 
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NOTICES OF MEETINGS. 
INSTITUTION OF CIVIL ENGINEERS. — Tuesday, January 25th, 
at 8 p.m. Discussion ‘* Deep Winning of Coal in Sovth Wales.” 
Society or T +RAPH ENGINEERS AND OF ELECTRICIANS.— 
Wednesday, the 26th instant, the President, Professor G. C. Foster, 
F.B.S , will deliver his inaugural address, after which the following 
paper will be read: ~ Some Experiments on Induction with the 
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SCIENCE SUMMARY FOR 1880. 

Tue year that has passed away was one in which 
much activity was displayed in several departments 
of science. Practical questions were attacked with 
redoubled skill and energy ; important advances 
were made in some, while in others the conditions 
necessary for success were more clearly appre- 
hended, ‘This was especially the case with the 
electric light. It is true there was not, as in former 
years, either flourish of trumpets or febrile excite- 
ment, and no cablegrams heralded hypothetical 
achievements ; but, withal, electricians were steadily 
and fruittully at work, Dr. De la Rue studied the 
voltaic are under all conditions, varying the form 
and distance of the terminals, as well as the nature 
und pressure of the gas. Mr. Edison continued, with 
undiminished tenacity, his endeavours for maintain- 
ing his vacua and improving bis ‘‘ Faradic” machines, 








observing all the while a little more reticence than 
heretofore. M.Clamond came again to the front 
with his perfected thermo-electric generator from 
which he expects to obtain a current of as much 
power and of greater steadiness than that produced 
by the ordinary dynamo-machines ; while Mr. Swan, 
ot Newcastle-upon-T'yne, appears to have finally cut 
the Gordian knot by solving the vexed question of 
subdivision in his incandescent carbon lamp. 

‘The electric light, therefore, seems to be satis- 
factorily passing through its probationary stage. 
The illumination of the Thames Embankment and 
of the Avenue de l’Opéra have proved eminently 
successful, and contributed to dispel much of the 
scepticism that still lingered in certain quarters. 
The new light has been growing in public favour ; 
it is now used in the Admiralty, in some of our 
museums, and in the Westminster Clock Tower; it 
has also been introduced into the Royal Albert 
Docks and the Liverpool-street Station of the Great 
Eastern Railway, and we hear from New York that 
the philosopher of Menlo Park is busily engaged 
upon a plan for lighting up certain sections of the 
Empire City. 

Dr. C. W. Siemens has found additional uses for 
the powerful current developed by his dynamo- 
machines, He has constructed a model electric 
furnace in which the most refractory metals are 
readily melted, and it is believed that the method 
is susceptible of sufficient development to allow of 
its being used with advantage in the industrial arts. 
He has also applied the electric arc to a beautiful 
and novel purpose, viz., to horticulture. He exposed 
plants to sunlight, to the electric light, and to both 
consecutively, and has carefully examined and com- 
pared their effects. His conclusions are important, 
not only from a botanical, but also possibly from an 
economic point of view, for he finds that the electric 
light accelerates the growth of plants while produc- 
ing more brilliant flowers and aromatic fruit. A new 
series of experiments has been commenced from 
which highly interesting results may be expected, 

Dr. Werner Siemens, of Berlin, like his brother, 
of London, is in the van of those savazs who know 
how to enrich theoretical science, and, at the same 
time, to extend its applications, For some time 
past, he has been demonstrating the possibility of 
using electricity for the purpose of locomotion; and 
his railway worked so successfully during the Berlin 
and the Brussels Exhibition, that the people of the 
German capital view his latest scheme no longer as 
a philosopher's dream, but appear quite disposed to 
outdo the progressists of New York by sanctioning 
the erection of an elevated electric tramway. 

In the province of theoretical electricity, we do 
not find, neither do we expect it, a great number of 
successful workers. ‘There is a more remunerative 
branch which must always allure the many. Pre- 
eminent by their researches—now become classical 
—are Dr. Warren de la Rue and Mr. William 
Crookes. The former, conjointly with Mr. Miiller, 
continued his experiments with the powerful current 
produced by his battery of 11,000 chloride of silver 
cells. He reinvestigated the laws of discharge in 
rarefied media, and has arrived at several important 
conclusions, inéer alia that the voltaic arc and the 
stratified discharge are only modifications of the 
same phenomenon. The data accumulated during 
these experiments naturally led to some specu- 
lation about the aurora borealis. It was long 
since conceded that the aurora is an electrical dis- 
charge in the upper regions of the atmosphere; but 
there is still some diversity of opinion as to the 
probable limits between which it may occur. Dr, 
De la Rue’s experiments show that an auroral dis- 
play may take place at an altitude of several 
thousand feet, and that beyond a height of 124 miles 
the air is too rarefied for the visible propagation of 
an electric disturbance. It is further concluded 
that the phenomenon attains its greatest brilliancy 
at an average height of 37 miles, while in denser 
strata it assumes a variety of curious tints although 
with much dimivished luminosity. 

The chloride of silver battery has also enabled 
Mr. Crookes to continue his remarkable studies in 
molecular physics. With the current from 6300 cells, 
he has determined the laws of magnetic rotation in 
high and in low vacua, the magnetic deflection of 
the molecular trajectory and the phosphorogenic 
properties of the molecular stream. In these very 
high vacua, in which the behaviour of the indi- 
vidual molecule is examined, the phenomena totally 
differentiate themselves from those observed at 
lower pressures. In fact, the characteristic pro- 
perties of a gas almost completely disappear, and 








the residual matter seems to be exalted into an 
extra-gaseous condition. This is now spoken of as 
the ‘fourth state,” to which the name ‘“ radiant 
matter” has been applied. 

Early in the year, Mr. Crookes exhibited his beau- 
tiful experiments in Paris to an interested and 
appreciative audience, and shortly afterwards the 
Académie des Sciences granted him an extraordinary 
and well-deserved prize for the ‘‘ensemble de ses 
expériences.” 

There is yet another investigator in the vast field 
of molecular physics whose researches were attended 
with surpassing success. Professor Graham Bel! 
seems to have started on a career of discovery in 
which the latest ever appears the most wonderful. 
His photophone is a marvel, not for its mechanical 
ingenuity, but for the surprisingly simple instru- 
mental means by which a beam of light is converted 
into a soniferous messenger, and made to convey to 
a distance the complex system of sound-waves that 
constitute articulate speech. The year of the photo- 
phone must needs mark an era in the annals of 
science. 

In the early days of the microphone, Mr. Wil- 
loughby Smith announced that he had heard a ray 
of light full upona bar of selenium. The announce. 
ment was then as bold as it was paradoxical, but a 
few months sufficed to make it commonplace. 

Professor Bell’s experiments have led him to a 
remarkable generalisation on the capacity of bodies 
for taking up and responding to undulatory motions. 
He has shown that nearly all substances may be 
thrown into a state of vibration by an intermittent 
beam of light, thus giving great extension to the 
physics of sound and opening up a region of inquiry 
which will be promptly explored, and probably with 
arich harvest of results, 

In passing to meteorology we find in the last year 
evident signs of increasing activity. The course 
and development of several storms and cyclones 
were carefully mapped, reforms in our cloud termin- 
ology proposed, the diurnal period of thunderstorms 
observed, the protective range of lightning rods 
re-examined, and the prevalence and nature of that 
characteristic feature of our climatology—our fogs 
—extensively discussed. Mr. Preece has found 
that a lightning conductor protects a conic space, 
whose altitude and base radius are each equal to 
the height of the rod, Mr. Aitken has shown that 
carbon in a minute state of division is the chief 
cause of our London fogs. Each soot particle, with 
its associated tarry matters and deleterious gases, 
acts like an insulated radiator upon which moisture 
is condensed. It thus becomes specifically heavier 
than the surrounding air, and in falling to the lower 
and denser strata, gives to our fogs their yellowish 
tinge and peculiar consistency. ‘he diminution of 
the soot would therefore extenuate the evil, its 
complete removal would render all precipitation 
impossible. It will be remembered that Sir John 
Herschell held somewhat similar views, but Mr. 
Aitken has revived the theory, and confirmed it 
by a few striking experiments. Although less 
incommoded by fogs last year, initiatory steps were, 
however, taken to draw the attention of our legis- 
lators to the subject. But, while singling out the 
main cause of the evil, Mr. Aitken gives a timely 
warning. He questions the wisdom of our aiming 
at securing perfect combustion in our grates; we 
might possibly make London smokeless, but, 
in so doing, we would remove from our atmosphere 
the best known deodoriser and antiseptic. This is 
no doubt a question of paramount importance, which 
will probably receive some attention during tle 
present year. 

Our meteorological conditions are, at all times, 
directly influenced by the central luminary, and 
hence the keenness with which observers watch the 
solar disc. Last year’s observations derive special 
interest from the fact that we were then emerging 
from a period of quiescence and therefore of minimum 
spots. Professor Balfour-Stewart, who has done 
very serviceable work in the department of solar 
physics, tabulated observations extending over 
thirty-six years, and has come to the conclusion that, 
apart from the well-known eleven y2ar cycle, certain 
systematic inequalities in the sun spots recur within 
periods differing but little from twenty-four hours. 
Mr. Norman Lockyer made further observations on 
solar outbursts, and began a systematic study of the 
spectra of the spots. 

‘The total solar eclipse of January 11th was suc- 
cessfully observed at Santa Lucia, California. The 
chief point of interest was the reappearance of the 
intra-Mercurial planet. As the obscuration lasted 
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but twenty-seven seconds, the astronomers must 
have been prompt and skilful to detect the little 
wanderer whose very existence has given rise to 
much debate and some sharp writing. 

The distance of the sun was also the subject of 
several elaborate calculations. Messrs. Campbell 
and Neison deduced the solar parallax from obser- 
vations made at Greenwich from 1862 to 1876, and 
found it to be 8.778 seconds. Mr. Downing, from 
observations on Mars made at Leyden and Mel- 
bourne, fixes it at 8.96 seconds; and Mr, D. P. 
Todd, of the American Nautical Almanac, puts it 
down at 8.81 seconds. The mean radius of our 
orbit would, therefore, be 92,800,000 miles. 

We cannot conclude this portion of our brief 
review without referring to a special feature in the 
past year, viz., the activity and munificence dis- 
played for the diffusion of thorough scientific know- 
ledge. In this respect we are not fully abreast 
with some of our Continental neighbours, but it 
must be admitted that we are satisfactorily approach- 
ing thereto. The Owens College, Manchester, has 
become the centre of a system of colleges to which 
a royal charter was granted under the title of the 
Victoria University. Sir Josiah Mason enriched 
Birmingham with a lofty Gothic structure, provided 
with all the aids and appliances necessary for the 
highest studies in all the departments of science. The 
City and Guilds of London have, at last, bestirred 
themselves and taken the preliminary steps towards 
establishing an institution for the advancement of 
technical education which will be worthy of them- 
selves and the metropolis. A movement has also 
been made in Liverpool, and large sums have been 
subscribed for the founding, if not of a university, 
at least of a university college. 

As usual, the recipients of the Royal Society's 
honours were men of the highest distinction in their 
respective branches. The Copley Medal was 
awarded to Professor Sylvester, for his profound 
papers in pure mathematics, and especially for his 
additions to the theory of invariants and covariants. 
A Royal Medal was granted to Professor Lister for 
his contributions to physiological and biological 
science; and a second Royal Medal to Captain 
Noble for his researches, undertaken in conjunction 
with Professor Abel, on explosives. ‘The Rumford 
Medal was awarded to Dr. Huggins for the eminent 
work he has done in celestial spectroscopy, and the 
Davy Medal to Professor Friedel for his numerous 
contributions to theoretical and general chemistry. 
The Académie des Sciences awarded the Priz Volta 
(50,000 franes) to Professor Graham Bell for his 
articulating telephone ; the Lalande prize to Pro- 
fessor Peters, of Clinton, for his discovery of forty- 
three small planets, and the Lacaza prize for 
chemistry to M. Lecoq de Boisbaudran for his 
isolation of gallium. 

Although a man’s work is his greatest claim to 
remembrance, still it is pleasing to notice the monu- 
mental way in which public appreciation manifested 
itself last year in several places, Thanks to this 
generous sentimental effervescence, Blois has now 
its statue of Papin, Clermont that of Pascal, Per- 
pignan that of Arago, Brunswick that of Gauss, 
and Rome that of Secchi, while Paris has ordered 
the statue of Leverrier, and Washington that of 
Professor Henry. 

The necrology of the year is long and heavy. 
There is Chasles, who, for half a century, was one 
of our foremost mathematicians; there is Favre, of 
Marseilles, an authority on thermo - chemistry ; 
General Morin, a veteran investigator and pro- 
fessor; Lissajous, known to all students for his 
beautiful optical method of compounding sound 
vibrations; Gaugain, an unobtrusive but deserving 
physicist ; D'Almeida, the author of an excellent 
text-book on general physics, and founder of the 
Journal de Physique ; General Myer, the talented 
director of the United States Signal Service ; and 
finally there are Lassell and Watson, and Peters, the 
editor of the <Astronomische Nachrichten, all three 
eminent astronomers. But in departing from our 
midst, these successful cultivators of science have 
left behind them not only their work, but also an 
enduring example of industry, energy, patient and 
systematic research, which alone constitute the royal 
road to success, 


ENGINEERING LABORATORY. 
WE have on several occasions spoken of the for- 
mation at University College of an ‘* Engineering 





neers. In connexion with a celebration of the 
opening of the New North Wing of the College 
buildings, which was to have taken place this week, 
but which for very obvious reasons in connexion with 
the inclement weather it has been necessary to post- 
pone, a series of photographs have been ——- 
and one of these, the one representing the Engineer- 
ing Laboratory as it at present stands, we are glad 
to be able to reproduce on page 57. 

The section of the North Wing now opened com- 
pletes the College building as it was first planned, 
except that the end of each wing is not now finished 
with ornamental stonework, but left for the next 
and last addition, which will give it extended 
frontage upon Gower-street, without, however, 
hiding Wilkin’s fine portico. The unforeseen 
development of the College as atwhole, as well as 
the greatly increased demands for space for the 
proper practical teaching of various single subjects, 
have made the limits set to the building in 1828 by 
its architect far too narrow for present needs. It 
was resolved, therefore, in 1878, to begin and carry 
on as long as may be necessary, a sustained effort 
to secure the fit completion of the College buildings, 
and of this effort the present new wing is the first 
result. This wing, which has been built from the 
designs of Professor T. Hayter Lewis, and under 
the direction of Messrs. Perry and Reed (the con- 
tractor being Mr. W. Brass), contains greatly 
increased accommodation for the teaching of che- 
mistry, including two large laboratories in an 
annexe behind the main building, new studios, and 
other much needed space for the Slade School of 
Fine Art, a museum and other rooms for the 
department of zoology and comparative anatomy, 
and lastly an entire suite of rooms on the upper 
story, including a lecture room for 170 students, 
a microscope room for 100 students, along with 
laboratories, &c., for the department of physiology. 

The Engineering Laboratory is not itself in the 
North Wing, but it occupies space which has been 
set free in the basement of the old building, by 
removals and changes rendered possible by the 
opening of the wing. It is, as our engraving shows, 
a large room, about 90 ft. by 44 ft., besides which 
considerable additional adjoining space is available 
in connexion with it, ‘The laboratory contains the 
large testing machine, capable of exerting a maximum 
pull of 100,000 Ib., and arranged so as to be capable 
of either stretching, compressing, or bending the 
specimen to be tested. This machine we have 
already illustrated in detail ;* it is shown tothe left 
in our view on page 57. For use with this machine 
Professor Kennedy has devised special appliances 
for making accurate measurements of extension, 
compression, deflection, &c., down to one ten- 
thousandth of an inch, machine tools of various 
kinds, and specially designed apparatus for conduct- 
ing different classes of experiments of practical value 
in connexion with engineering work, as well as the 
necessary tools and appliances for working in wood 
and metal, preparing apparatus and specimens, 
along with standard gauges and measuring appa- 
ratus; a small engine, &c. The apparatus is being 
added to from time to time, as circumstances permit. 
The chief addition which it is now hoped to make as 
soon as possible is an experimental steam engine, 
designed specially to enable the students not only to 
make complete engine tests, but also to carry out 
such tests under very varying conditions—with 
high or low-pressure steam, with various grades of 
expansion, with or without compound working, &c. 
An experimental boiler would, of course, be con- 
nected to the engine, and tested along with as well 
as separately from it. 

In a pamphlet printed for private circulation in 
connexion with the opening of the additions to the 
College, the objects and nature of Professor 
Kennedy's Laboratory are fully explained, It is 
believed that no college education can supersede, 
for the young engineer, that practical training which 
he must necessarily obtain somewhere, and which 
can only be properly obtained on works or in the 
workshop or office. It is not therefore attempted 
to do anything which can render unnecessary a 
pupilage, or its equivalent, in the profession, But 
there are some matters of a more or less practical 
kind for obtaining a knowledge of which an ordi- 
nary pupilage seldom affords any opportunity, but 
which are of very great importance to the engineer 
in after life, and which at the same time appear to 
fall entirely within the province of an institution 
like University College. These matters may be 
summarised in a few words as being the experi- 





Laboratory” as a scheme likely to be of great and 
permanent value in the education of young engi- 








* Vide ENGINEERING, vol. xxviii., page 247. 


mental methods which serve for determining the 
mechanical data employed in engineering calcula- 
tions; and the main object of the Engineering 
Laboratory is to give systematic instruction in such 
experimental work. The importance of this insti- 
tution is twofold. In the first place the exact value 
of any numerical results derived from experiment and 
the limits within which they may be safely trusted can 
be rightly estimated only by those who have some 
practical and personal acquaintance with experi- 
mental processes of the kind employed in obtaining 
these results, This is especially true of data which, 
like many of those on which engineers are compelled 
to rely, are derived from experiments that have 
either been imperfectly made orimperfectly recorded, 
or which, although they may have been properly 
carried out, have yet been made for some special and 
limited object, instead of as part of a general scien- 
tific inquiry. In the second place, engineers are con- 
tinually called upon to deal with questions in regard 
to which some essential data are altogether wanting ; 
and they are therefore very often compelled to make 
special experiments for their own guidance. It 
ow certain that in such cases the probability of 
obtaining accurate and trustworthy results will be 
greatly increased by a previous practical training in 
the art of experimenting, and in the methods already 
successfully adopted in other cases in dealing with 
similar questions. 

It remains only to add that the work in the 
laboratory is practically divided into two sections, a 
senior and a junior, the latter giving opportunities 
for younger and less advanced students to study 
practical mechanics and practical physics in a useful 
form before they are sutticiently advanced to under- 
take the more difficult and detailed work of either 
the physical or the engineering laboratories. The 
scheme which has been here sketched out has 
already received the very cordial approval of many 
of our best known professional men, as a scheme 
likely to be of the greatest value in the training of 
young engineers, and as supplying facilities for 
particular branches of practical work which it has 
hitherto been exceedingly difficult for them to get 
elsewhere: we heartily wish it all success. 

As illustrative of the kind of work carried on in 
the University College Engineering Laboratory, 
we this week publish engravings of two machines, of 
very different kinds, one of which has been made, 
while the other has been nearly made, in the Labo- 
ratory. The first of these machines, illustrated on 
page 57, is an apparatus for measuring the resistance 
of bars to torsion, and it possesses some novel fea- 
tures. The machine consists of a rigid channel iron 
frame A carrying a fixed headstock B, anda movable 
one C, which can be shifted to suit different lengths 
of specimen, ‘The piece F F, whose resistance to 
torsion is to be measured, is held by wedges in the 
mandrel FE at the one end, and in the boss of the Jever 
G at the other. The lever G in its normal position 
rests upon knife edges at H, and upon a flat bearing 
underneath the boss at K. It is balanced by a 
counterweight, and loaded by a variable hanging 
weight movable from end to end by the arrange- 
ment shown. The mandrel E slides freely in the 
boss of the headstock B, as well as through the 
spur-wheel, while it is feathered in the double- 
ended lever D. ‘Twist is given to the piece through 
this lever by the worm and handwheel shown, the 
axis of the worm being set obliquely to the 
plane of the wheel, so that the wheel teeth 
have not got to be screwed. ‘The endlong freedom 
of the mandrel is intended to allow for the alter- 
ation in the length of the specimen as it twists. 
Whatever twisting moment is brought on the piece 
(the maximum being 4000 inch-pounds) is balanced 
by the moment of a couple acting on the lever, 
whose magnitude is equal to the unbalanced weight 
multiplied by the distance from the weight to the 
fulcrum H. When balance occurs the twist on the 
piece tends, of course, to lift the lever up about its 
fulcrum. ‘To know the exact instant at which 
balance occurs, as well as to prevent any actua 
lifting of sensible amount (which would distort the 
stresses), an electrical connexion is made at K, by 
means of which a lift sufficient simply to make 
electrical connexion can instantly tell its own story, 
by a bell or otherwise. ‘The actual twist of the 
piece will be ineasured by pointers attached to the 
bar at a given distance apart, and reading on 
graduated dials. This machine (which was designed 
by Professor Kennedy and Mr. R. H. Willis) will 
be noticed in our engraving of the Laboratory on 
a table at some distance up the room, 








The second piece of apparatus is one for the 
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operation, It consists essentially of a small condens- 
acolumn of water, which has been designed by | ing syringe A and a thin india-rubber bag E tied 
Dr. O. J. Lodge, the Assistant-Professor of Physics | over the end of a pipe leading from the pump and 
at University College. | put inside a glass cavity F from which another pipe 
It is well known that electricity behaves in many | leads. There is also a tank G representing the eart 
respects like an incompressible fluid, whether at | and three main stop-cocks on the pipe C, K, and L. 
rest or in motion, and hence the behaviour of a| ‘The interior of the bag represents the internal 
liquid like water presents many analogies to elec- | coating of a Leyden jar, and the rest of the glass 
trical phenomena. A conductor of electricity | cavity represents its outer coating; the quantity of 
allows electricity to flow through it freely without | water inside these two spaces respectively, in excess 
being strained in the process, and only with a slight (or defect of the quantity normally in them when 
frictional resistance which generates heat; this is | the bag is unstrained, represents the charge of posi- 


illustration of electrical phenomena by the use of | 
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exactly what an open pipe does for water. An insu- 
lator or dielectric (according to Faraday and Max- 
well) allows electricity to flow through it in a sense, 
that is in at one side and out at the other; but it is 
strained by the process and ultimately stops the flow, 
exerting a reverse force and driving the electricity 
back the way it came, i.c., producing discharge (un- 
less indeed it is burst by by the strain and gives way 
with disruptive discharge) ; and this is exactly what 
an elastic partition stretched across the pipe, or an 
india-rubber bag tied over the end of it would do to 
water. An imperfect insulator would be repre- 
sented by a leaky partition. A battery or an elec- 
tric machine of any kind drives electricity along, 
and hence is naturally represented by a pump; 
while the pressure of the water is the natural 
analogue of the electric potential at any point. 
Putting these ideas together we have a simple way 
of making hydrostatic analogies to any simple elec- 
trical phenomenon (not involving magnetism or 
current induction), such as the flow of the current 
through a submarine cable, or the charging and dis- 
charging of an ordinary Leyden jar. 

The model shown by the annexed engravings 
Figs. 1 and 2, is intended to illustrate the latter 








tive or negative electricity in the inner and outer 
coatings. 

Two mercury gauges, D and H, serve to measure 
the pressure (or potential) of the inner and outer 
coatings, and therefore correspond to electrometers, 
or say pith ball electroscopes. 

The whole being filled with water, and the cocks 
all open, shut L; this insulates the inner from 
the outer coating. ‘The inner coat is connected 


O is used as a discharging rod, the water is driven 
by the strained dielectric directly out of the inner 
into the outer coat, and the jar is discharged—the 
gauges both falling to zero. 

Instead, however, of opening L, one of the little 
cocks M and N, which lead direct into the tank, may 
be opened. Opening M corresponds to putting the 
inner coat of an insulated jar to earth, and opening 
N the outer. If M is opened a little water is injected 
into the tank, gauge D falls to zero, and H_ falls 
nearly as much below it as D had been above it. If 
now M is shut and N opened, a little wateris drawn 
out of the tank, H rises again to zero, and D rises 
to near its old position above it. ‘The cock M may 
then be opened again and so on, This is the discharge 
of a jar by alternate contacts. 

To represent residual charge the bag must be 
made of a viscous material which does not quite 
recover its original size until after some time; 
which is the theory of Boltzmann, Hopkinson, and 
Ayrton and Perry; or a number of bags may be 
employed one over the other, some of which leak 
slightly, which will illustrate the explanation worked 
out by Clerk Maxwell, who showed that residual 
charge might be due to heterogeneity of the dielectric, 

In order to indicate the flow which is taking 
place in any of the pipes during the charging of 
the jar, and to indicate currents generally, a little 
analogy to a galvanometer may be put in circuit. 
It is shown in Fig. 3, and consists of a small slab 
of wood or other material with a square hole, C, 
through it, into which two glass tubes, F, lead. 
Flat panes of plate glass are fixed on each face of 
the slab, so that the cavity in the wood is water- 
tight. A little strip of tinfoil, with one end slightly 
rolled up so as to load it, is supported at its other 
end by silk fibres from the roof of the cavity, so 
that it hangs freely, and is deflected by a current of 
water ; the tangent of the angle of deflection being 
a measure of the current strength. Both gauges 
and galvanometer may be easily arranged for projec- 
tion on a screen. 








ON SOME PHYSICAL PHENOMENA. 
By W. J. Mixrar, C.E, 

| In studying our physical surroundings we have 

certain conditions or manifestations brought pro- 

minently before us, and to these we give the names 

of force, matter, motion, space, and time. Taking 

these as enumerated we have: 

1. Force-—To arrive at an adequate conception of 
force is beyond our power, but we are all more or 
less familiar with many of its manifestations; thus, 
when by muscular action we bring about some 
| change in the condition of the objects around us 
| we are conscious of an exertion on our part which 
| arises from the resistance offered to our operations. 
| The exertion rendered necessary to overcome this 
| resistance gives us an idea of force, and we say that 
we have to exert force to oppose the resistance 
offered, 

Again, if we watcha stone which has been thrown 
upward, as it descends again to the earth we see the 
action of force, To send the stone upward required 
an exertion on our part, because of the weight or 
tendency of the body to fall. The stone in its 
descent was urged towards the earth by the very 
resistance or weight which we had opposed in giving 
it ascending motion, and in this falling tendency we 
see the action of a different form of force than what 





























with the end of the pump, and the outer coat | obtained in the first case, where the exertion was a 
is either connected directly with the end of the muscular action of the arm. ‘lhe resistance over- 
pump, or else both these last are connected to earth come was really another form of force to which we 
(the tank) asin the diagram. The potential of the give the name of gravitation. When a bullet is 
whole is now that of the earth, or the gauges stand | driven from a gun by the firing of a charge of powder, 
at the level of the water in the tank. Nowshut K, | we know that this is due to the sudden formation 





the outer coat is insulated; work the pump and 
both gauges rise very rapidly, the bag being scarcely 
stretched a bit. This represents what happens if an 
attempt is made to charge an insulated jar. Now 
open K, and both gauges instantly fall, the gauge D, 
however, to not quite its original level. Shut K 
again and keep on pumping, then open it, and go on 
several times, and the jar will become slightly charged, 
but to charge it continuously the outer coat must be 
put continuously to earth, 7.c., K must be left open. 
This being done the pump will charge the jar rapidly, 
electricity flowing into the inner, and leaving the 
outer coating. ‘he gauge H remains at zero, the 
gauge G gradually rises. Next let pumping be 
stopped and the jar disconnected from the electric 
machine by shutting the cock c, and from the earth by 
shutting K. The two gauges remain steady unless the 
bag leaks a little. Butif L be opened, i.é., if the pipe 


of gases whose expansive power drives out the 
| movable obstacle or bullet which assists in hemming 
| them in, and we speak of this action as an explosive 
force. 

In short, we may define force to be that which 
tends to produce change in the condition of matter. 

2. Matter—Matter has been defined as that which 
is obvious to the senses—substance—what we might 
call the structural characteristics of the universe.- 
The various conditions of matter are apparent as we 
look around—the rocks and minerals of our globe, 
and the liquids upon its surface, with the all-encom.- 
passing envelope of air are to us at once illustrations 
of matter. 

Matter in itself has no power to change its con- 
dition. Such change can only come about through 
the action of force. An illustration of this will be 
found in the case of the falling stone ; without the 
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intervention of some agent, whereby force is exerted, 
the stone would have remained at rest. The 
quantity of matter in a body is said to be the mass 
of the body. 

3. Motion.—From what has already been said it 
will be seen that motion is a condition of matter 
when acted upon by force. This condition is very 
constantly brought before us, whether in the move- 
ment of the falling stone, the dread rush of the 
cannon ball, or in the grander movement of the 
planetary bodies in their orbits around the sun, 
Besides these greater movements of matter we have 
what is known as molecular motion such as in the 
matter of gases; the small particles of which are 
supposed to be in very rapid motion. 

4. Space.—It is obvious that in order to have the 
movements spoken of, the bodies, or portions of 
matter under consideration, must be separated, 
there must be a distance between them for this con- 
dition to have effect, and this separation we recog- 
nise as space. Thus, when the projectile has 
reached the end of its flight, we speak of the space 
which it has passed over, and as we pass station 
after station in an express railway train, we feel 
that the motion is constantly carrying us onward 
from point to point, and at the end of the journey 
we speak of the distance travelled or the space 
passed over. In this idea of space we have only one 
dimension or length for our measure. A more ex- 
tended idea of space, however, arises when we con- 
sider the motion of the cannon ball in detail, for 
here, besides the movement in its line of flight, we 
have another movement towards the earth; the 
ball is under the influence of two forces, one the 
explosive action of the powder, and the other that 
of gravitation. The resultant action of these two 
forces produces a curved path. The body may thus 
be said to be moving in two directions at the same 
time ; a more simple illustration of space measured 
by two dimensions is that of a thin sheet of paper 
whose boundaries are the dimensions which we name 
length and breadth. When, however, we apply this 
method to substances of a different form such as a 
book ora box, we find that we require to indicate a 
third dimension to complete our definition of such 
an object. In such a case we must employ three 
dimensions, viz., what is called length, breadth, and 
thickness. We have thus distance, extension, and 
volume—the latter being our ultimate concepti 
of space. 

5. Time.—Our usual idea of time is duration, and 
is a relation of the past and present, a something 
which, constantly changing, yet links actions which 
are remote with others whichare near. In this way we 
set ourselves to adopt measures for these relations, 
and these measures serve for fixing definite points 
in th’s succession or flow of events which we call 
time. Time may well be considered as flowing 
onwards ; asa stream whose current is bearing us 
onward, To note more correctly this flowing current 
we have devised instruments, such as clocks and 
cbronometers, whose motions are intended to be 
uniform, and which in this way measure out 
quantities of time. These time-measurers again 
have to be regulated by the periodic motion of 
the heavenly bodies, so that as near an approach 
as possible to a true record of the flow of time may 
be made. 

Time like space in its entirety is beyond our con- 
ception; individually we are only cognisant of 
limited portions of both, and even when we look 
backward along the stream of events until we reach 
the first dim life portraits of history, we have only 
got but as it were a scale of historic time suitable 
for measuring recent periods of the world’s history, 
but which sinks into insignificance with the vaster 
periods of geological time, the records of which on 
the rock-bound volame of the earth’s crust are all 
too dim and indistinct to give us a definite 
measure for our guidance, 

By means of correct time-measurers we arrive 
at some idea of space; thus, if we measure time, 
as by a clock or watch, in hours, minutes, and 
seconds, we may speak of passing from one point 
to another in such a time, but if we pass over 
the same distance in less time the separation seems 
to us less, and thus if this change became very 
rapid we might speak of distance being annihilated. 

We can measure space by time if we consider 
three points, two of which lie at different distances 
from the third. 
quired to reach the one than to reach the other, 
and we might say that one point was an hour dis- 
tant, whilst the other was two hours distant. Here 
we have change of position estimated by time ; but 
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We find that a longer time is re-| position ten foot pounds of potential energy. 





as this change of position implies motion, our mea- 
surement is not complete until we know something 
of-the relation of some measured quantity of space 
with a known quantity of time, which latter relation 
is known as velocity ; or 
s=v t, and v= ©, 
where s=space in feet, 
t=time in seconds, 
and v=velocity in feet per second. 

6. Velocity, then, signifies, the rate at which change 
of position is made. ‘Thus, when we speak of pass- 
ing over so many feet of space in a second of time, 
we call this rate of change the velocity of the 
moving body during the second. Here, then, we 
have two motions as it were, the motion of the body 
in space whereby it changes its position, but during 
this operation some other motion is going on, 
namely, the flow of time. Thus the body may 
move through 1 ft. of space in one second of time, 
and again it might move through 2 ft. of space in 
the same time. If the space, on the other hand, 
gets less and less, whilst the time remains the same, 
we gradually arrive at a point where the velocity, 
becoming zero, or nothing, we have a cessation of 
motion in space, and we say the body is at rest. If 
we travel by a carriage over a certain distance during 
a certain time, we have changed our position in space 
and also changed our positionintime. If, however, 
we remain at rest for the same period of time we 
have not altered our position in space, but simply 
that in time. Time then bears us onwards with a 
steady flow, and is unaffected by motions in space. 

7. Momentum. — Having now considered matter 
and force by themselves we come now to a consider- 
ation of matter under the action of force and having 
acquired velocity, and here we may revert to the 
original illustration of the falling stone. The stone 
or portion of matter if supported at a height would 
produce by its weight, or tendency to the earth’s sur- 
face, a pressure upon the support, and if this pressure 
be effectually resisted by the support of the hand or 
otherwise, the body would be kept in this position 
and no motion wouldensue. If, however, we remove 
the support, the stone through the action of the now 
unbalanced force will begin to fall and will do soat 
an ever increasing velocity until brought to rest. 
During the fall the stone was impelled downwards, 
and the impulse so induced is measured by the time 
during which the force acts, If we increase the 
size of the body we find that we have to exert more 
force to keep it from falling, so that for a body of 
double the size or mass we require twice the sup- 
porting force, and for a body treble the size thrice 
the supporting force and soon. The momentum 
of a body is the product of the mass and the 
velocity. A body when falling freely in Britain 
attains at the end of the first second a velocity of 
about 32.2 ft. per second, and in gravitation results 

, - Wo , 
the expression for momentum is —- where W= 
Gg 
weight of body, v=velocity in oat'pee second, and 
g=52.2, and it is usual to state the relation of mo- 


mentum to impulse by the equation F tn” > ee 
being the force acting and ¢ the time of alten in 
seconds on the body. 

8. Energy.—This term is used to denote the 
capacity for overcoming resistance or doing Work, 
work being anaction whereby a material change is 
produced. Thus, when we raise the stone from above 
to a higher position we overcome the resistance due 
to itsgravity, or tendency to fall to the earth'ssurface, 
and this resistance is overcome through a certain 
space, equivalent to mechanical work performed, 
The energy, therefore, which we have expended is 
equal to the work performed, and is measured by the 
weight multiplied by the height through which the 
body has been raised, and this energy is stored for 
the time in the body by virtue of the position it has 
now attained. If the body be allowed to fall, and 
return to the point from which it started, it will 
communicate this stored up energy to any obstacle 
which brings it to rest. ‘The energy of position is 
sometimes called potential energy, and the energy 
of motion, actual or kinetic energy. It will be seen 
from these illustrations that these are interchange- 
able, whatever is lost by the one being gained by the 
other. If the stone be of the weight of one pound, 
and be lifted through 10 ft., we have in this new 
If now 
it is allowed.to fall and stopped at one-half of the 
height, or 5 ft., it has now iu virtue of its position 
only five foot pounds of potential energy, but it has, 
in striking the obstacle which brought it to rest, 








given out the other five foot pounds of energy as 
actual energy of motion, hence the sum of the 
potential and actual energies remains constant. 
Although various transformations of energy are 
constantly taking place, yet the sum of all the 
energy of the universe remains constant—a principle 
known as the Conservation of Energy. 

In a steam engine the energy of combustion due 
to the combination of the carbon of the coal and the 
oxygen of the air appears as heat, which is thus a 
form of energy. The heat through the medium of 
the water in the boiler produces steam which com- 
municates motion to the machinery. The potential 
energy of the gunpowder in a loaded gun becomes 
changed into the kinetic energy of the projectile 
through the chemical affinity of the constituents of 
the powder upon ignition. And the dull and 
apparently inert mass becomes suddenly changed 
into a large volume of gaseous matter whose elastic 
force propels the bullet, 

In a railway train moving with a uniform speed 
the energy of the steam in the engine is expended in 
overcoming the frictional, tractive, and other resist- 
ances ; if by the action of the brakes or through a 
collision the train be brought to rest, the actual or 
kinetic energy of the moving mass of the train will 
be mainly changed into heat of friction and in over- 
coming the resistances opposed in breaking up the 
parts in contact, 

In many ways we may observe this mutual rela- 
tion of heat and mechanical work, and it has 
been proved experimentally that 772 foot-pounds of 
work has to be expended in order to raise the tem- 
perature of one pound of water at 39 deg. Fahr. 
through one degree ; the number 772 is thus known 
as the Mechanical Equivalent of Heat. 

From various considerations it would appear that 
the energy of the universe is tending to the condi- 
tion of heat, and that consequently there may come 
a period in which all matter will be at a uniform 
temperature with a consequent cessation of visible 
motion—to this principle the term dissipation of 
energy has been given, 








NOTES. 
RAILWAYS IN ALGIERS, 

On the 30th September last, the railway system 
in Algiers had a mileage of 712, of which 32 miles 
were local lines. The receipts for the first three 
months of last year were as follows: The line from 
Algiers to Oran earned 156,314/, and that from 
Phillipville to Constantine, 52,213/., corresponding 
to about 590/. and 950/. per mile of line respectively. 
The Eastern Algerian railway, 108 miles long, earned 
22,177/., and the line from Constantine to Sétif 
216/. per mile, while the Maison-Carre and Alma 
railway realised only about one-third of the latter 
figure per mile of its length. 

Tue WEsTINGHOUSE BRAKE. 

In a recent report to the Paris, Lyons, and Medi- 
terranean Railway, M. E. Marié, Ingénieur-en- 
Chef du Matériel et de la Traction, recommended 
the adoption of the Westinghouse brake to all the 
passenger rolling stock and engines of this great 
system, and of its immediate application to fast 
trains and those used for suburban traffic. In con- 
cluding his report, M. Marié says, ‘‘ I have the 
honour to propose to the directors of the Paris, 
Lyons, and Mediterranean Railway: 1. To approve 
of the three contracts proposed between the railway 
on one side and Mr. Henry and the Westinghouse 
Company on the other. 2. To adoptin principle the 
application of the Westinghouse brake for all 
passenger rolling stock. 3. ‘To authorise its actual 
and immediate application to all through, express, 
and suburban trains. 4. To furnish me with a 
credit of 2,30,000 francs for this limited applica- 
tion.” The whole equipment will refer to $800 
engines and 5447 vehicles, and a first contract has 
been signed with the Westinghouse Company for 
fitting up 300 engines and 1210 carriages, the cost of 
which will be about 88,000/. ‘The expense of apply- 
ing the brake to the whole system will be upwards of 
320,000/. 

A New Etecrric Lamp. 

MM. Bouteilleux and Laing, of Paris, have 
introduced a new electric lamp, described in a recent 
number of J/Hectricité. ‘This lamp somewhat 
resembles that of Werdermann. The diameter of 
the upper carbon is four or five times that of the 
lower, and is made anuular, the central space being 
filled with a refractory insulator. The distance 
between the upper and lower carbons is maintained 
uniform by means of a magnetic regulator placed in 
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an annular chamber around the holder of the lower 
carbon. ‘The insulating core of the upper carbon 
appears to play an important part in maintaining 
the steadiness of the arc, which has a regular 
movement around its periphery always in the same 
direction from left to right, the surface of the 
upper carbon being evenly consumed, and it burns 
at arate four or five times slower than that of the 
lower one. Lamps of this kind have it is stated 
developed a light of about 125 Carcel burners with 
perfect steadiness and regularity, the diameter of 
the small carbon being .16in. and that of the larger 
79in., with an insulating core .16 in. in diameter. 
The consumption of the smaller carbon is from 
1.42 in. to 1.8] in. per hour, or about 20 in. in 
twelve hours, and that of the larger is less than 
4 in. in the same time, the cost being under a half- 
penny an hour. The lamps are worked by a 
Meritens machine, and can be sold for about 16s. 
each. 
Frencu RalLways. 

‘Lhe Director-General of Railways in France has 
recently published the results of working the main 
French lines during the first nine months of 1879 and 
1880, which returns show a marked improvement 
between January and September, 1880. ‘The total 
gross receipts daring these nine months amounted to 
40,292,000/., or nearly 34 millions more than during 
the corresponding period of 1879. During the year 
ending September last, 591 miles of new lines had 
been opeued for traffic. The gross receipts of 
30,292,000/. were divided among the old and new 
réseaux, the railways belonging to the State and 
those of private companies as follows: The old 
reseau, 6244 miles in length, earned 22,347,000/., 
or more than 70 per cent. of the total. The new 
rescau Of 6253 miles earned 6,798,000/. The State 
railways, 1179 miles long, earned 537,600/., and the 
various private lines, 517 miles in length, have 
earned the remainder of the tota'. These results 
show a large increase over the corresponding period 
of 1879; thus the old reseau shows an increase of 
2,486,000/.; the new reseax a rise of 791,000/, 
and the State Railways a rise of nearly 50,000/. 
The line from Rhone aud Mont Cenis Railway 
classified in the Paris, Lyons, and Mediterranean 
system, earned 167,360/. during the first nine months 
of 1880, or nearly 18,000/. more than in the similar 
period of 1879; the former figure represents an 
earning of over 2300/. per mile of line. 


L’ Institut NATIONAL, 

The Paris Institut National was one of the 
works of the French Revolution. It was founded 
by a law passed 3 Brumaire (October 25), 1795, for 
the purpose of fostering science and art, and for 
promoting and assisting scientific and literary 
work. It was divided by the law which passed it 
into three classes: 1. Physical science and mathe- 
matics, with 60 members in Paris and 60 in the pro- 
vinces. 2. Moral and political science, with 36 
Paris and 36 provincial members. 3. Literature 
and fine arts, with 48 members of each kind. 
‘The first séance was held on 15 Frimaire, year LV. 
(December 6, 1795), when the Citizen Daubenton 
occupied the chair, and Bénezech, Minister of the 
Interior, read the details of the legislation on the 
subject, andthe decree appointing various members 
to the different sections ; among them are the names 
of Lagrange, Laplace, Monge, Prony, Volney, &c. 
By December 22 following, the elections to the 
Institut were complete, and on the evening of 
that day the ninth meeting was held, 144 members 
being present. An address, of which no record 
remains, was delivered upon the object and duties 
of the Society, after which it was decided thata 
committee of twelve members, four from each class, 
should be formed to prepare bye-laws, &c. ; also 
that a house committee of three members should be 
constituted, and the order and times of meeting were 
also arranged. Laplace, Fourcroy, Lacépede, and 
Borda formed the committee of the first class, and 
the house committee consisted of Charles, Gingéné, 
and Wailly. 

SANITARY ASSURANCE, 

A society for assuring the sanitary condition of 
houses is greatly needed in the metropolis, and 
Professor Fleeming Jenkin did good service in 
bringing the new protective association, with which 
he is identified, before the Society of Arts on 
January 12. The main conditions to be fulfilled 
in putting a house into good sanitary order were 
given by him as: (1) The liquid refuse from the 
house must have a free passage to the town sewer ; 
(2) the air from the town sewer must not have 








a free passage into the house drain; (3) no air or 
gas from the drainage channels of the house must 
enter the house; (4) no water or liquids must leak 
from those channels into the ground under the 
house ; (5) the drinking water must be supplied and 
stored in such a manner as to run no risk of con- 
tamination ; and (6) the air of the dwelling rooms 
must be supplied without contamination. A sani- 
tary association, with these objects in view, has 
been established successfully in Edinburgh, and a 
kindred association has now been founded in Lon- 
don. It provides members at a moderate cost with 
advice and supervision, insuring the proper sani- 
tary condition of their own dwellings or those of 
the poorer classes in which they are interested, It 
will also annually inspect the houses of its members, 
and report on them, and it will advise architects and 
builders on the sanitation of houses they are about 
to erect, and grant certificates of their efficiency. 
Altogether the purpose of the institution is a good 
one, and we observe that the management is in 
good hands, Professor Huxley, Sir W. Gull, Dr. 
Williamson, and others are on the council, and 
Professor Fleeming Jenkin is the consulting 
engineer. 


A Heat Reaurator ror High TemMperatenres. 

M. d’Arsonval, whose heat regulator for tempera- 
tures below 100deg. Cent, was exhibited tothe French 
Academy four years ago, has recently invented 
another for temperatures as high as 1200 deg. Cent. 
The regulating body is a constant volume of air, 
and the variations of pressure in it due to changes of 
temperature are utilised for the regulation. Reg- 
nault’s formula gives the relation between the pres- 
sure andthe temperature. The apparatus consists 
of an air reservoir of glass or porcelain plunged into 
the medium to be kept at constant temperature; a 
capillary manometer containing mercury and indi- 
cating the air pressure in the reservoir, and the 
regulator, properly so-called, which acts upon the 
flow of gas intended for the burner. A capillary 
pipe of copper runs from the reservoir to a hollow 
stem from which two other pipes lead to the mano- 
meter and the regulator respectively. The three parts 
of the apparatus thus communicate, and by means of 
a screw cock on the stem the air can be let in. In 
the regulator there is a membrane which is subjected 
on its underside to the pressure of the air in the 
reservoir, and that pressure is equilibrated by a 
counterpoise sliding along a lever arm, and at the 
same time varying the supply of gas. When the 
manometer indicates that the desired temperature is 
reached in the reservoir immersed in the substance, 
the weight is moved along the lever until the air 
pressure raises the membrane and reduces the flow 
of gas to the burners. M. d’Arsonval’s apparatus 
is likely to prove useful to chemists for heating oil 
baths, cupels, and sealed tubes, as well as to the 
mnufacturers of enamelled ware. 


Tue Brusu Evecrric Licut. 

Very remarkable progress continues to be made 
with the installation of the Brush electric light by 
the Anglo-American Electric Light Company, The 
Great Western Station at Paddington has been most 
successfully lighted by 32 Brush lamps, and we 
believe this company proposes to light up their 
goods station at Smithfield as well as the principal 
stations along their line by the same system. ‘The 
Charing Cross Station of the South Eastern Railway 
Company has been now lighted for more than a week 
by 16 Brush 2000-candle lamps worked by a dynamo- 
electric machine in the Anglo-American Electric 
Light Company’s Works, in Lambeth. The globes 
used at Charing Cross are very similar to Sugg 
Albatrine globes, and give a very soft light, of 
which, however, far too much appears to be lost by 
diffusion towards the roof. Some other large 
metropolitan terminal stations will also be shortly 
lighted by the same system. In the provinces, 
Messrs. John Bright Brothers, of Rochdale, Messrs. 
Horrockses, Miller, and Co., the Blaina Iron Com- 
pany, and Messrs, Courtauld, of Bocking, in Essex, 
are among the most recent users of the Brush system, 
The Bristol municipal authorities completed a series 
of experiments on Saturday last, to which we refer in 
more detail in our Notes from the South-West, with 
a view to lighting the main streets of that city with 
the same system ; the results obtained were in all 
respects satisfactory. Similar steps are being taken 
by the municipal authorities of several large Con- 
tinental towns, and also of towns in India with the 
same object. In Palace Yard, Westminster, the 
number of Brush lights will be increased in a few 


days. There can be no doubt that this system fully 
merits the favour thus being so widely extended to it. 


Street’s INDIAN AND COLONIAL MERCANTILE 
Directory For 1880-81. 

Probably no one but Messrs. G. Street and Co. 
could produce such a volume as their Indian and 
Colonial Mercantile Directory, the compilation of 
which clearly necessitates a widespread connexion 
with many parts of the world. We have noticed 
all the previous issues of this work from its com- 
mencement, when its dimensions were very different 
to those of the volume just issued, but no previous 
editions have called for so much commendation as 
the present one. The directory deals with India 
(27 towns); Aden and Ceylon (3 towns); China 
(25 towns); Japan (6 towns); Straits Settlements 
(Singapore and Penang); Java (Batavia and Sou- 
rabaya); Phillipine Islands (Manilla, Cébro and 
Iloilo); Mauritius; Australia (15 towns); New 
Zealand (9 towns); ‘Tasmania (2 towns); Fiji; 
South ‘Africa (11 towns); Canada (22 towns and 
districts) ; South and Central America (24 towns) ; 
the West Indies, British Guiana, and the Medi- 
terranean, A trades directory of twenty towns in 
the United Kingdom is also added, a useful feature 
for residents abroad, although the limited space 
assigned to it necessarily makes it very imperfect, 
Well-executed maps are given of all the principai 
countries referred to, and these contain suflicient 
information without in any way being overcrowded. 
Besides the information appertaining to a directory, 
a large amount of other data is given, geographical 
and statistical ; details of steam communication with 
England, and rates of passage-money, weights and 
measures, &c. In all respects Messrs. Street and Co. 
must be congratulated for the successful manner 
in which they have performed a very difficult task. 


Boy.e’s SYSTEM OF VENTILATION. 

An important application of Boyle’s system of 
ventilation has recently been made at the Long Room 
of the London Custom House, one of the largest, and 
previously one of the worst ventilated rooms in the 
metropolis. It is 194 ft. long, 60 ft. wide, and 54 ft. 
high, and is lighted by some 200 Argand gas burners 
placed about 5 ft. 6 in. above the floor. There are 
usually 140 clerks employed in this room, which is 
also used by a constant stream of persons during the 
day. Only futile efforts had before been made to ven- 
tilate it, and the discomfort and danger arising from 
the vitiated condition of the air, were considerable, 
Messrs, Boyle and Son have placed six of their 3 ft. 
diameter air pump ventilators, which have been 
already described in these columns, on the roof of the 
building, and these are connected with openings in 
the ceiling of the room by shafts 18 in, in diameter. 
Fresh air is admitted through twelve vertical trunks 
10 in. by Sin., placed agaiust recesses in the wall on 
the south side, and connected with six openings, 
2ft. by 1ft., placed one under the centre of the 
south row of windows. A number of tests were 
made after the ventilators had been fixed, under 
different conditions of temperature, atmosphere, &c. 
The maximum amount of air passed through the 
ventilators was 485,700 cubic feet per hour, and 
the minimum was 201,600 cubic feet per hour, this 
latter result having been obtained under peculiarly 
unfavourable conditions, One somewhat remarkable 
result obtained is the diminution of haziness in the 
room during foggy weather ; before the change was 
made it was a regular experience that when fog 
entered the building it remained there for a long 
while—sometimes even for days—after the weather 
had cleared outside. 


A TecunicaL Liprary ror Lonpon, 

The nation is now alive to the importance of 
giving our artisans a good grounding in the technical 
science of their various crafts, and the technological 
examinations held over the whole country, together 
with the newly-founded City of London Guilds 
Institute for the promotion of technical education 
and the establishment of trade schools, are two 
practical measures for supplying the much-needed 
instruction. But both these organisations will 
prove more or less defective until they are supple- 
mented by free or practically free technical libraries 
and museums to aid the student in his studies. 
The artisan who does not live within the reach of 
technical Jectures, and few provincial artisans do, 
must get his science wholly from books; even the 
workman of a large city who cau attend experi- 
mental lectures like of those of the City Guilds, 
Cowper-street, E.C., schools, or the Glasgow 
Mechanics’ Iustitute, must read a great deal at 








home if he is to get the full benefit of the lectures ; 
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and for this a good technical library is indis- 


pensable, for he can hardly be expected to pur- 
chase the scientific books he requires. Moreover, 
books alone are not sufficient to give him an accu- 
rate and definite knowledge of any art or industry. 
They require to be helped by sectional drawings 
and working models, A technical museum, there- 
fore, is required, as well as a technical library, and 
the two should go together. Each manufacturing 
town in the country ought properly to have its 
associated library and museum illustrating in a 
special manner the industries peculiar to the district, 
whether iron, cotton, pottery, and so on. For 
London the technical library would require to be 
of the most comprehensive kind, and deal with all 
varieties of art aud engineering. After all that has 
been done for the fine arts of late, and even for 
natural science, by the Government, it is surely 
time that something handsome was also done for 
technical science and invention. After the splendid 
museums and libraries of South Kensington, the 
small and dingy Patent Office Library, in South. 
amptor-buildings, and the collection of old engines 
in the Patent Museum at Kensington, is but a 
sorry show; and we hope that steps will be taken 
ere long to endow London with a free technical 
library and museum worthy of the metropolis of a 
great manufacturing nation, and so situated as to 
be within the reach of those who primarily require 
it, that is to say, in the east or industrial, not the 
west, or aristocratic portion of the town. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
good attendance on ‘Change at Middlesbrough, but the 
amount of business done was smaller than usual. The 
bears were operating actively and prices were weaker. It 
was found that Messrs. Connal and Co., the warrant store- 
keepers here, had a stock in store amounting to 132,464 
tons. In Glasgow Messrs. Connal hold 507,854 tons. The 
market price of No. 3 Cleveland pig was 41s. per ton, but 
keen buyers in several instances obtained all they required 
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12s. per ton was the general quotation. Owing to the 
severe weather, shipments are slow and small, and the 
enormous production of pig irou in Cleveland induces in 
the minds of some speculators a belief that prices cannot 
be maintained at more than 41s. per ton. Makers, how- 
ever, are sanguine that a steady good year’s trade is in 
store for them, and the bears will have to be very bold 
before they alter that opinion. More blast furnaces will 
be in operation within the next few months. 


The Finished Iron Trade.—All the finished iron works 
continue in full swing, and orders are coming to hand 
satisfactorily. Prices are as follow: Common bars, 
5l. 15s. to Sl. 17s. 6d. per ton; best bars, 6l. 5s. to 
6l. 7s. 6d.; angle iron, 5/. 17s. 6d. to 6l.; ship plates, 
6l. 17s. 64. to 71. ; and puddled bars, 31. 17s. 6d. ‘Through- 
out the North of England a very large number of men are 
now engaged in the finished iron trade. There is more 
inquiry for foundry work, and the various firms are rapidly 
filling their order books. On many occasions attempts 
have been made to create a prejudice against Cleveland 
pipes, but they have not been successful. Engineers and 
contractors who have the power of placing work, are 
beginning to reflect on the fact that if so much Cleveland 
pig iron is sent to other districts, the reputed quality of 
the iron of those districts cannot be such a great deal 
superior to Cleveland. Indeed the whole prejudice which 
was many years ago strong against Cleveland iron for 
almost any purpose, has all but disappeared in the face of 
the stubborn facts which time has placed before consumers. 
It cannot be doubted that in the early future, with the 
development of the steel trade in Cleveland, and the 
improvements in making iron, the industrial operations in 
the great Middlesbrough district will be very largely 
extended. There is every facility for increasing the iron 
and steel trades of the district, and ere long the banks of 
the Tees will present a busier appearance by the addition 
of more factories. 

Engineering and Shipbuilding.—Engineers are kept 
well occupied. At Sunderland a strike is threatened, but 
it is expected that the local dispute will be settled amicably. 
On the Tyne, Wear, and Tees the shipbuilders continue 
full of work, but the severe weather has thrown a large 
number of men idle. 


The Cleveland Miners.—All the ironstone miners in 
Cleveland*are working well with the exception of the 
Brotton mine, where there is a dispute. The men have 
struck against the award of Mr. Foster, of Newcastle, but 
the Miners’ Association executive have recommended the 
men to resume work, as the masters have agreed to Mr. 


Forster’s award being discussed, and fresh evidence being 
laid before that gentleman. 


The Coal and Coke Trades.—There is a capital demand 
for all kinds of fuel, and prices are fully maintained. Al! 
the collieries and coke ovens are working satisfactorily. 

FOREIGN AND COLONIAL NOTES. 

A Harbour for the Gulf of Carpentaria.—With respect 
to the practicability of making a good harbour for large 
vessels in the Gulf of Carpentaria, the Queensland Govern- 
ment has received information from Captain Pennefather, 
of the Government schooner Pearl, to the effect that there 
are two fathoms at low water between Allen Island and 
Point Parker. The tide rises 12ft. Steamers will have no 
difficulty in entering at high water. A question also as to 
the nature of the country which a railway will have to 
traverse in order to reach Point Parker, after leaving the 
better known districts, may also be considered as fayour- 
ably answered. Sub-inspector Poingdestre has gone direct 
by land from Burketown to Point Parker, and reports that 
a first-class line can be made in 60 miles, that there is a 
splendid site for a township, and a never-failing supply of 
water within half a mile of the beach. 

A Cuban Evhibition.—An International Exhibition at 
Matanzas, Cuba, opens February 10, and is to last an 
indefinite period. An English translation of the instrac- 
tions to the exhibitors, dated August 30, 1880, has just 
been issued in New York, under the auspices of Mr. Ben 
jamin Giberga, general agent for the United States. All 
objects from abroad will be admitted even after the open- 
ing of the Exhibition, and space for displaying goods will 
be granted free of charge. Eleven railways of Cuba offer 
to transport all goods gratuitously to the Exhibition, and 
the same liberal offer is made by several lines of steamers 
and schooners. 





Rails for New South Wales.—A large order for steel 
rails has jast been given out by the New South Wales 
Government, and has been competed for by some of the 
leading railmakers of Great Britain. The order, which 
amounts to 29,950 tons, has been divided among several 
firms, including Messrs. Bolckow, Vaughan, and Co. 
(Limited); Messrs. Charles Cammel and Co., (Limited) ; 
and the Ebbw Vale Steel, Coal, and Iron Company 
Limited). 


Rhine, Weser, and Else Canal.—A conference has been 
held under the auspices of the Governor of Westphalia to 
consult upon preparations for the works of the Rhine, 
Weser, and Elbe Canal. Engineers are now engaged upon 
drawings and estimates. 





“ENGINEERING” ILLUSTRATED PATENT RECORD. 


“APPLICATIONS FOR PATENTS DURING TBE WEEK ENDING 
JANUARY 17, 1881. 

In the Cases of Inventions communicated from Abroad 

the Names, &c., of the Communicators are given in 

Tialics after the Abtreviated Titles. 








Nos. 

and | gp AES itis ABBREVIATED TITLES, &c. 

Dates. , 

Jan.11 ; 

121  W. P. Thompson, | Furnaces for metallurgical and 
London and Liver- other purposes, and apparatus for 
pool, supplying these and other fur- 

naces with fuel. /. @. McAuley, 
Denver, Colorado. 

122 T. Martin, Guildford. | Balloons, partly relating to navi- 

Surrey. gable or movable, by directing 
their course, and ed to captive 
or stationary balloons, for scien- 
tific, military, and other pur- 
poses. 

123 | F. Ryland, West | Method of fastening tubular handles 
Bromwich. Stafford. on to culinary or other hollow- 

ware vessels. 

124 | H. Meinecke, Breslaw, | Self-acting apparatus for raising or 
Germany, forcing beer, &c. 

125 H. J. Haddan, West- | Gas engines. //. Nix and (. O. 
minster. Helbig. Lindernau-Leipzig, Saxony. 

126 | W. Pretty, Jun., Ips- | Eyelet tare cr binding, such as is 
wich, Suffolk. used by u.illers and others. 

127 J, Stones, Ulverston, | Revolving shutters, 

T. Kirby, Barrow- 
in-Furness, and E. 
Phillips, Ulverston. 

128 W. H. Chase, London. | Fastenings for box lids. 

129 J. H. Johnson, London.| Galvanic polarisation batteries or 
magazines of electricity and 
application of same, and appa- 
ratus connected therewith. ¢ 
Faure. Paris 

130 | W. Martin, Manches- | Pail for water and other closets 


Valves for steam and cther motiv 
power engines. 


ter. 

181 J.N. Rowe, Rockland, 
Main, USA., at 
present of Tuebrook, 
Lancaster. 


132 | 8. Lake, and T.1W. | Method of building harbours, break- 
Taylor, Westmins- | waters, forts, lighthouses, and 
ter. | other structures, with subaqueous 

or submerged foundations. " 

123. -§. Lake, and T. W. | Apparatus for supporting and guid- 
Taylor. Westmins- | ing caissons or gates used for 
ter. | opening and closing docks or 

basins, also applicable to floating 
Jan.1z bridges, or pontoons, &c 
134 | J.. M. Bibbins, Wil- | Tools and tool holder 


liamsport, Penn., 
U.S.A., temporarily 
of London 


CompirLep sy W. LLOYD WISE. 


Nes. 





Nos. 





sand cS ABBREVIATED TITLES, &c. 

ates. 7 

Jan 12 

153 | A. Muirhead and J. | Electric lamps. 
Hopkinson, West- | 
minster. 

154 * Huggett, Lon- Manufacture of iron and steel. 
on. 

155 | I. Whitehouse, Bridg- | Tools employed for cutting grass, 
town, Stafford. pruning, &c. 

156 | J. H. Johnson, Lon- | Furnaces or apparatus for the 
don. cuanbustien of fuel, MM. Perret, 

"arts. 

157 | J. Young, Jun., Kelly, | Colouring of fibrous materials. 
Renfrew, N.B. 

158 | L.A.Groth,London. | Method or process of producing 


architectural ornaments, paper- 
hangings, ceilings, &c., in hollow 
relief from rag, wood, or similar 
pulp. combined or not with certain 
other materials. (Complete speci- 


Jan.13 Jication deposited). 

159 | 8. Fynn, London. Mode of and means for checking 
and registering the amount of 
money dropped into money tills 
at hotels, &c. 

160 | R.B. Butcher, Frome, | Carriages for the receipt of appli- 

Somerset. ances adapted for use in facili- 
tating extinguishing of fires. 

161 | W. Birch, Salford, Apparatus for regulating the tension 
of fabrics during bleaching, dye- 
ing, printing, washing, drying, 
and other operations. 

162 | T. Rowan, Ryde, Isle | Method of and apparatus for venti- 

of Wight. lating buildings, water-closets, 
ships, or vessels, &c. 
163 |H. E. Newton, London. | Dumping boats or scows. ¥. Barney, 


Bergen Point, New Jersey, U.S.A. 


NAMES, &c. . 

and CAN ABBREVIATED TITLES, &c. 

Dates. OF APPLICANTS. 

Jan.12 ; : 
135 | W. Taylor, Leicester. Stone-breaking machines. 
136 Page, Lambeth, Paving for corners and return 
Middlesex. corners of footways. 
137 | J. Reffitt & W. Irwin, Means or apparatus for withdraw- 
Leeds. ing & returning plugs of urinals, 
trough and other closets, at in- 
tervals, and supplying water to 
same, applicable for other — 8 
where plugs, taps, or valves are 
required to be opened or closed at 
intervals. 

188 H.J. Haddan, West- Treatment of textile materials for 

minster. extracting fat or liquids; also for 
washing, lixivating, dyeing, im- 
pregnating same, and for similar 
purposes, and apparatus therefor. 
S. Godchauxr, Luxemburg. (Com- 
plete specification deposited). 

189 C. Mace, Sunderland. | Apparatus for relieving strains on 
ropes or chains in towing, moor- 
ing, or anchoring vessels, aud for 
other like purposes. 

140 | T. F. Wilkins, Surrey.| Preservation of alimentary sub- 
stances. 

141 J. Briggs, Clitheroe, | Construction of kilns for burning 

Lancaster. limestone. 
142 . C. C. Stanford, | Obtaining useful products from sea- 
Glasgow. weed. 

143 | T. Brown, Sheffield. Picks, axes, adzes, hammers, and 
tools of a similar character. 

144. _—-*W.. R. Lake, London. Manufacture of waterproof and 
vermin-proof textile and other 
fabrics, &c., comprising a process 
and solution for the same and 
similar purposes. D. M. Lamb, 
New York, U.S.A, 

145 | W.R. Lake, London. | Devices for covering water-closet 
seats when using same. Af. 
Bonnefond, Paris. 

146 R.Cundall, Thornton, | Apparatus for heating feed-water 

near Bradford, | forsteam boilers and other pur- 
Yorks. 08e3, ; 
147 | J. Betjemann, Lon- | Means or apparatus for securing 
don. or locking up contents of bottles 
and other hollow articles. 

148 | J. Friborg, London. Venetian blinds. 

149 | 8. 8. Hazeland, St, | Rowlocks for ship's and other boats, 

Sampson's, Corn- 
wall. 

150 | R.C. Nicholl, Streat- | Apparatus for propelling and retard- 

ham, Surrey. ing or repelling carriages; applic- 
able also to driving various kinds 
of machinery. 

151 | F. H. Wenham, Lon- | Microscopes. 


Tlacteie botteori 
40008) ri 





164 | J. Mellowes, Sheffield. | Glazing roofs. 
165 J. H. Johnson, London |, Carpet - cleaning machines wv 
McArthur, Philadelphia, Penn., 
U.S.A. 
166 | J. Wilkinson, Swinton,! Stoppers for bottles, and apparat 
York. for adapting mouths of bottles to 
receive same. 
167 | C. A. Maynard, Lon- | Packing for stuffing-boxes and other 
don. parts of machinery. /. Walton, 
at present of Lyons, France. 
168 | H. J. Haddan, West Piston rod packings. C. (, Jerome 
minster. Chicago, Lll., U.S.A. 
169 | G. Richards, Man- | Machinery for planing and smooth- 
chester. | ing wood by revolving and fixed 
cutters. 
170 | W.H. Brown, Sheffield.| Trneing up and finishing round bars, 
} rods, or tubes. 
171 | C. Whitfield, MNew- | Furnace bars. 
: | _ castle-on-Tyne 


| W. Lloyd Wise, West- | 
minster, | 


Drying cloth, and apparatus thero- 
for. J. Varinet, Paris. 


JAN, 21, 





Nos. 
and 


Tates 





Jan.13 
173 


200 


216 
217 


218 
219 
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YAMFS, &c., 
OF APPLICANTS. 


W. R. Lake, London. 


J. Briggs, Leeds. 


R. Jackson, Leeds. 


G. K. Cooke and E. 
Hurles, London. 
J. Imray, London, 


C. Pieper, Berlin. 


E. Jackson, Brixton, 
Surrey, and 
Kershaw, London. 

W. Foulis, Glasgow 






J. H.C. Martin, Walt- 
hamstow, Essex. 
H. Hutchinson, East 


Dulwich, Surrey. 
A. Ross & 8. Palmer, 
Larne, Ireland. 


E.P. Alexander, Lon- 
con. 

G. Love, Lanchester 
Durham. 

A. M. Clark, London. 


A. M. Clark, London. 


J. C. Mewturn, Lon- 
aon. 

J. K. Starley, Coven- 
uy. 

E. Edmonds, Londox 


W. R. Lake. Londcn. 





W. R. Lake, 


Lond 


E. G. C. Bomferd, Per- 
shore, Wor 


H. J. H. King, New 
market 
J. K. Kiltourn, Frix- 
lon, Surrey, aud & 
— Stockton 
-Tees. 
J. ‘im: ray, Loré 
H. J. Haddan, Londcn 


H. A. Bonneville, 
don. 
J. Dewrance ard G. 


H. Wall, London 
B. Lefebure, London. 


T. J. Rayrer, Loncon. 

E. A. Barry, Clewer, 
Lerks. , 

T. Roterteon, Glasgow. 

R. W. Morrell, Brad- 
furd, and J. SLaw, 
Wakefield. 


E. G. Brewer, Londcn. 


+, Lowry, Salfcrd, 
Laue. a 
C. Auce:son, Leeds. 


J. Waterkcuse, Bolton, 
wal ¢ 
H. Ecden end 8, 
WhiteLur.t 


H. Tccth and A. Wil- 
ecn, Middles rug h. 
B. tutclifie, Jaliiex. 


| Manufacture 


| J.B. H. Gordon, Dok- 
ing, Swrey. } 
W. i. (resshy. Che 
| tod, Pecex,. 


hig 
lmt- Mac iney fcr digging lend. | 


| 
AIBREVIATED TITLES, &c. 
| | 


| 

of waterproof and 
vermin-proof textile, and other 
fabrics or materials, comprising 
a process and solution, or com- 
pound for the same and similar 
pm. D. M, Lamb, New York, | 
USA | 

Knife for preventing waste in paring 
fruits and vegetables 

Method of and apparatus for heat- 
ing purposes, partly applicable as 
a lamp. 

Hand stamps for endorsing, &c. LE. 
Gumbs, New York. UWS 

APT aratus for taining mctive 
a from fluid currents. 

Sifting apparatus. A. Nagel and 
at. Kaemp, Hamburg. 

Method of preserving food or other 
perishalle articles. 


Cas engines. 

Means or apparatus for husking rice 
and other grain and seeds. 

Metallic compounds of mixtures, and 
mode of casting same in moulas. 

Apparatus for simultaneously fas- 
tening or unfastening carriage 
doors of a railway train. 

Manufacture of carbonate of potas- 
sium. €. &. Engel, Paris, 

Furnaces employed in the maut- 
facture of iron or steel. 

Self countersinking wood screws. J 
Eckford, San Antonio, Teras, U.S.A. 
Masting and riggirg tcats and 
vessels. J. McLeod. NewYork, U.S.A, 
Sew.ng machines, L£. Antoine 

Fou: mies. Fran 
Taps or valves for teer, wine, 
and other barrels, &c. 
Method of treating caoutchouc and 
gutta-percha, G, M. Mowbray 
North Adams, Mass,. U.S.A. 
Looms for weaving, aud apyaratus 
connected therewith. 
Cixs‘ructicn cf «pyeraius 
bing ard aoubling cott 
cther fibrous materials. 
Method of driving and imparting a 
variable speed to machinery for 
printing, calendering, and finish- 
xtile fabrics. Shar fer La 
” Lutterbach. Alsace 
manufatue ct! 


cil, 


fcr syin- 


“aLu 


ing t& 


Machinery for ‘the 


cakes, tiscuits, sweetmeats, & 
J. H. Mitchell, Plaladelphia, Lan., 
U.8.4- 

Construction of clcse stoves. 

Flue tubes for steam beilers. 


Evarorating, drying, and render 
treatmeLt 01 


ing 


apjaratus for the 

saccLarine liquids, grain, maxure, 
fatty sulsiances, &c. G. B. 
Boomer, New York, U.S.A 


Sheaf-binding and other farts cf 


maping machires. 


Steering 


g& gear. 


Transforming, conveying, and apply- 
g power by means of electaicity, 
aud apyaratus for that purpcse. 
G, E. Cabanellas, Paris. 
Grinding mills. B. Touya, 


rance 


Foz signals. 
U.S.A, 





Tarbes, 


PF. B 
(Complete 


New York, 


specification 


oun, 


deposited), 

Stcp valves. 

Brake gear for loccmotives, tenders, 
carriages, &c. 

Concer ¢.ng and Gistilling ayparatus 
ajylicable to relmgerating jul 
] ofes. 

Fura cs or ayfaratus for roasting, 
alesLing, (r turning cres, &c. 
fteam eugices and concenseis for 
uamwey Vehicles, &c. 
Ajparatus fir preparing, 
aablug. sxrminr, 
G@iying, and Lnshing 

faLrics. 

Maxu‘aciure of candles and tapers. | 
FP. M. Joly Paris, 

Tecs or ccuches ior invalids, 
a) pliances for use theiewith. 

Piccess ald apparatus used therein 
cf sizing. alyipg. aud waijiue 
crbeamirg wasted. wocl,cr ciher 
i ghey cs, and par iculanly 
cf what are known in the trace 
as tercercr vely fine wcisted «2 
wal warys. 

Revclving flats for carding exgixes. 


scouring 
tenteling 
Lextult 


ard 


Apparatus fcr inserting tollins in 
carnages «employed in bellin-ret 
machines, and eutering ths 
thieads in theca: riages, 

Pittery and other furnaces, aid 
methcds of working s: me. 

Machinery for Lomug. lacing, ard 
cLasing tas, cocks, &c., cf meta), 

T.action or 10ad engines. 

Appaiatus for collecting and sera- 
lating cincers and ashes f..m Lic- 
giates. 1} 

—— fcr yroducing electric || | 


GRANIS OF FROVISIONAL PROTECTICN FOR £1X MOMIEB. 


For Particulars, see Corresponding Nen.bers in Lists of 
































No. | Name. No 
#514 | Payton andj 5323 | 
| Wilson, 
4040 | Arnold 
(Voitellier).] ¢ 
4134 | Guende, 
4242 | Luke 
| (Wilder), 
4546 | Hertley. 
4722 | Wirth 
(Gr iinzweig 
and Hart 
mann). hd3 
4784 | MeWilism 347 
| (Arnistrong)] 4349 
5071 Chevalier. 
082 | Kirby 
5087 | Wilsen. f 
253 | Glaser (Krell)} 5: 
Farrar and 
Lumb. 

Corbett. 

fF lrick 
2 Southworth. 9361 

5263 | Johnson 
(Baeyer). 365 
5265 | Lake 
(Fouillet- 067 
Chevance). 
5267 Pass 
(Hayem). 
5269 | Wigham. 

5271 | Lake (Vieille- 
mard). 
Fitzgera.d. 

Ablborn, 

Miller. 

Hughes 

3 | Lake (Loud), ] 528% 

285 | Steele. 

287 Newlunds 385 

Rt ‘ 3s7 

5as9 

r£91 

527 | Clarke and 4222 
Ward, 

§209 | Bou - D. R04 
5201 Hughes. 

ies ~ an £08 

Minne. 

Freaison. 4s24 
oY | Vallette, 1sS86 
i Marscen. 

Diek (Dick). {ss 

Alexander 

(Cicugh). 016 
47 0) «~Dunscombe, 

















Applic ations Jor beds atents. 


Name. 


Blackwell. 
Campbell, 
Irving. 
Eston. 
Stevens, 
Easton. 
Nawrocki 

(+ ischer, 

Cobn, and 

Wollbeim) 
Avery. 
Robinson. 
Scott 

(Matthew). 


| Blumenberg. 
| Dixon. 


Wedekind 
(Bollinger) 
J awrence. 


Cuignitr and 


Lang. 
lake 
(Hanson). 
Clark 
(Closson), 
lake 
(Hanson). 
£m ‘th. 
Denanr. 
Parsons. 
Smethurst. 
Mullet. 
Morgun- 
Brown (E 


and B. 
Ho mes). 
Tangse and 


Cunneck. 
T ake (Bailey) 
Johnson. 
Clark (Odio 

& Perozo). 


| Engel (Bareb- 


mann). 
Brewer 

(Pesier). 
Henderson 

(Malée). 
Von Nawiock 

(Fischer). 
Henderson, 
t o; kinson 


& Muirbead, 


Groth 

(Te) 
Mewburn 

(Guillemaud), 


Redwood an 


lander), 






































No. | Name 
5056 | Douglas. 
1066 | Dela Vega & 

D'wliveira. 
5096 | Tamplugh. 
5108 | Eyre. 
5288 | Hilton and 


Pca son. 
Trimmings. 
Reeves. 

De Laire. 
James. 
Bigelow 

(Bigelow). 
Goodson 

(Goodson). 
Thompson 

(Leiter), 
Biische, 
Brown. 
Drybrough, 
Humphrys 

and Joy. 


5334 Haddan 
(Larrabee). 

5328 | Glover. 

5340 Morgan Brown 

(Bliss). 

£342 | kdwards 
(Bibmer), 

5344 Wren & Ho,- 


kinson (se- 
bold & Neff). 
Su.ith. 


5348 | Johnson 
(Wood), 
5356 | De Puss 
(Avon), 
Lyte. 


Guattari. 
Churchill. 
Justice 
(Jsumain). 
Brown. 
Linley 
(Cooper). 
Purge ss, 


: jiake. 
382 Von Nawrocki 
(Goerz). 
84 | Gardner. 
i860) Engel (Klin- 


kertues), 


88 | Shaw. 
g Paulson, 
1394 Weldon 
(Pechinev). 
5396 Johnson (De - 


signo] pile). 


JLVI2 TICKS FEOVICIED FOR £)X WCIIFS FYIIICETCF 
COMPLETE SFECIFICAIICNE. 
For Particulars, sce Corregqanding Ninos in Lists gf 
Applications for Potints, 





Na me. 


Haddan 





(Ss. 





No. Name. 
158 Groth. 


Godchavx). 





NOTICES TO FROCEED. 


1.—TZime for entering Ozpositicn cazires Friday, 
February 4, 181. 


Ne. Name. No. 

19 Lake (Wood). 138 
NAMES, é&c. 

Nes. | oF APPLICADS. 

8462 | T. Poseck and I. 
Selten, Berlin. 

8514 W. Payton, London, 
and A. Wilson, 
Surrey. 

o¢49 | J. Aprlely and A. 
L. ttamys, Bu- 
mingham 

$€71 | J. Nedal, Londcn. 

(i2 | J. H. ce Eussey, 


Surrey. 


8676 | W. Marsh, White- 
cLapel, and J. 


| 
Murris, Ete} ney. 
| 


680 | T. Morgan, West- 


minster. 
&C$2 
gce5 | J. 


velly Hill. near 
bumingLam. 


87038 | G. W. von Naw- 
roc ki, berlin. 


J. C. W. Stanley, 
London, 


eid 


8708 | J. & H. J. Brookes 
| acd F. Mason, 


Emethwick, 8taf- 
luid, 


W. R. Lake, Lon- | 
con. 
F. Parker, Gra- | 


AIPREVIATED TiILE8, &c. Latce. 





Weighing machine and me- 
level 


chanical 





Aug. 
26 
provided 


with double-checking indi- 
cation effected by a train of 
toothed wheels. 


Cylinders 


and 


valves of | 80 


steam engines, also app lic- 
able to pumys for raising, 


forcing, aL 


d 


water, air, &c. 


Maxufacture of certain kinds 
solitailes 


cf spring 


exLaustig 


Sept. 8 
cr 


sleeve Luttors ard shit 


studs. 


Writing instrument. 


Bandages for 
yToses. 
dam, 


10 


sweical pur- 


C. de Mcoy, Amster- 


Means and apparatus for press- 
ing or flattening the sewn 
seams of tcots and shoes, 


leggings. 


&c.. 
also to pressing or flattening 


applicable | 


of sewn seams generally. | 
Piocess of sugar candy manu- | 


factuie 
therefor. 
Kong. 


and 
J, Pitman, 


appliances 
Hong | 


| 


J. L, Dihmer, 


Demask looms. 
Crefeld. Germany, | 
Manutactwe of gas fer illu- 


minating 


and heating } ul- 


pcses, and for melting and 
reducing metals ficm their 


ores. 


Machine fcr forming screw 
WE: 
U.S.A. 


threads. 


more 


11 


ichsen, Balti- 


Purification of air in reilway 
tunnels, mines, budaings. 
or ctLer places, aud apja- | 

or. 


iatus there! 
Construction 
cask tilters. 


uf 


self-actirg | 


< 


8709 | 
| 
| 





8714 
8715 


3716 | 


3718 
3720 


8734 
736 | 


| 
| 


3756 


3806 
3807 
3823 
8839 


8873 


8883 
8699 


88£0 
89€2 
4044 


$€57 
4706 


| 
| 
| 


3728 
8735 
| 
8787 | 
8748 
3749 


| 


| 


| £863 


8904 


8909 


8685 


£026 


8940 


coed 


NAMES, &c., 
OF APPLICANTS. 


| 
ABBREVIATID TIIFE, &c. |Dates, 





J. Neal, 
arwick. 


Aston, 


is. Simmons, London. 
| 8. = Lon- 


T. Chadwick, T. 
Sugden, and C. 
Shaw, —_, 

W. Adair, Liver 


H. J. Haddan, ~% 


| minster. 
A, M. Ritchie, Dun- 
ee. 
G. W. von Naw- 


rocki, Berlin. 


W.R. Lake, London. 
| L. Vallet, Liverpool. 


J. le Clair and J. de | 


tces, Newport, 
Mopmouth. 


H. a So gan West- | 


8. ry "Dickins Lon- 


J. Gaabury, 
ming har 

R. M. Rite hie, Edin- 
buieh, . 


Bir- | 


| 


| Simultaneously 








F. C. Claser, Berlin. 


W. Prowett, Tir- 
miugham. 

Pp. L, Manbre, 
Valenciennes, 


France. 
P. Jeusen, London. 


P. Amb;crn, Comte 


de Sparie, Faris. 


'G. F. Corliss Paris. 


| ¢. D, Atel, London. 


H. Sharrow, Smeth- 


wick, Stafford, & 


“~-. 
Bottles for containing aerated 1 
and other liquids, and 
stoppers for same. 
Machinery for beating carpets 
Tricycles and like vehicles. 


Sewing machines. 13 


Motive power engine. 

Liquid meters. P. 7. y Puig, 
arcelona, Spain. 

Appliance or ball for signal- 
ling at sea or on land. 

Rolling mills. J. Schmidt, 
Schuelm, Westphalia, 

Steam boilers. J. Prégardien, 
Deutz-on-the-Rhine, Germany. 

externally 
and internally turning, 
boring, grooving, cutting. 
and otherwise forming and 
shaping wood, &c., and 
machinery therefor. 

Railways and rolling stock 


14 





Buttons and their attach- | 
ments. Fi itzener, Berlin. 
Driving val or band. 0. 
Dickins, Aquilas, Spain. 
Buttons, ‘and attaching but- | 
tons to articles of dress, &c. 
Apparatus for heating drying- 
closets, ovens, and similar | 
chamcers. and for heating | 
and Ventilating buildings. | 
Rolling stock for railwaysand | 
tramways. G. Thomas, 
Mainz, i 


Ay paratus for the production | 25 
of motive power. 
| Brewing stout and porter, and 
other coloured beers. | 
| Motors. Z. J. Hahn, Frank- \Oct. 1 


Sort-cn-the- Maine, Germany. 


Manufacture of paper, aud 


| Presses forstamping with dies. 17 


T. King, Birmizg- | 


ham. 
W.R. Lake, London. | Arparatus for operating, con- 


J. Harper, Lcrcon. 


T. Heath, Birming- 
Lam. 


W. Standing, Dub- | 


lin. 


A.M. Clark, Loncon. 


, Fletcher, 
8-ockport, Che- 


J.8.,andT. A., and 
E. BR. Walker, 
Wigan, Lanc. 

J. Taylor, Piuken- 
Lead. 











apparatus employed therein. | 
Steam engines. G. 4. Corliss, 5 


Prov % nee, Rhode Island, 
US Yov. 

E. Eavestaff, Lon- | | expanding dress stand. | 2 
don. 

8S. Thacker, Not- | Manufacture of certain kinds | 15 
tinghum. | of cloth in circular knitting 

| machines, and such ma- 

| chines, and arrangements 

of parts thereof. | 

| W. Bury, London. | Valves and valve guides for | 23 

the air and circulating | 
Tumps of marine engines, | 
applicable also to valves for | 
other purposes. | 

| F.M. Lyte, Putney, | Treatment of ores or metallic | 26 

| Surrey. | mixtures. 

W. Cooke and D. | Screw propellers. Dec.7 
Mylchreest, Li- | | 
verpool. 

| E. apouee, Liver- | | Sawing machinery. 16 
T00 } 
II,— Time for entering Oppostticn expires Tuesday, 

February 8, 1881. 
| £ept. 

8. D. Rhodes, Hud- | Pickersemployed in loomsfor | 1 
derstield. | _ Weaving. | 

W. H. Saint pe, | | Locks and latches | 14 
a | a | 

| 

Ww. Thorburn, anal Tools for expanding boiler and 

other tubes. 

6. E. ‘Onions, Wel- | Construction of annealing 15 
verhampton. boxes and pans. 

E, Wilkinson, Mars-| Apparatus for carding and 
den, near Hud- preparing wool, cotton, and 
dersfield. | _ other fibrous substances. 

G. Wischin, formerly) Manufacture of carbolic acid 
of Prague, now | ard analogous phencls 
cf Manchester. 

| A. M. Clark, London. | Tute stopper fcr steam boilers.| 16 


L. G, Jobet, Marseilles. 


W. Lorenz, Carisruhe, Badin, 
Germany, 

Machinery for the manufac- 
ture cf nails and spikes. 


18 
trolling, and securing effi- 
cient and froper relative 
working of railway switches, 
crossings, and signals, &c. 

J. 8S, Willlams, Riverton, 
New Jersey, USA. 

Damying tables of lithogra- | £3 
phic printing machines. 

Manufacture of cases forhold- 27 
ing jewels, gold, silver, 
atticles, &c. 

Apparatus for heating water 
for — and other pur- 
pose 

qyve- writing machines, A. 
Mendes, Da Costa, Brook- 
lyn, New York, U.S.A. 

Shackle and terminal insula- 
tors for telegraph wires, 

Vertilation of 

drains. 


sewers and 29 


Apraratus and appliances for Oct. 2 
taking in, stopping, and 
stowing wire and other | 


rope cables, in part applic- 
alle otherwise. 
































































































































ENGINEERING. 








(JAN. 21, 1881, 








NAMES, &c. 
OF APPL. IcANTS. 
4002 J. Salter, Man- 
chester. 
W. H. Thomas, 
Westminster. 





4186 
4242 


4367 


ron 
v2iU 


Sled 
<t 


5283 | 


5291 


5296 


5299 


74 


~ 
~ 





o0n7 
2907 


2933 
2946 
2948 
2949 


2959 


2971 


2981 
2990 


8059 


| J. Marshall, Gains- 


borough. 
W. R. Lake, Lon- 
don. 


F. Ryland, West 
Bromwich, Staf- 
ford. 


T. L. Sutton, Stock- 
port, Cheshire. 


| A. Kirby, Bedford. 


R. Hadfield, Blooms- 
bury. 
| A. Storer, Linwood, 


Renfrew, but at 
present of Vienna. 


J. H. Johnson, Lon- 
don. 


M. P. W. Boulton, 
Tew Park, Ox- 


ford. 

J. P. Miller, Cam- 
buslang Dye 
Works, Lanark. 

W.R, Lake, London. 

J. H. + es, Burn- 


ley, 
C. D. abel ‘Lond lon. 


M. P. W. Boulton, 


Tew Park, Oxford. 


F, Cutlau, Cardiff. 


W. R. Lake, London. 


W. R. Lake, London. 


R. Paulson, London. 


| H. H, Lake, London. 


W. R. Lake. London. 


H. H, Lake, London. 





ABBREVIATED TITLES, &c. 





Furnaces of steam generators, 
applicable also to other pur- 
poses. 

Apparatus for regulating pres- 

sure or flow of water, &c., 

artly applicable as a regu- 

ator or stop valve for steam 
and other engines, &c. — 

Road locomotivesand traction 
engines. 

Apparatus for regulating or 
controlling flow of gas or 
other fluids. Jf. G. Wilder, 
Brooklyn, New York, U.S.A. 

Method of fastening tubular 
handles on to culinary and 
other hollow-ware vessels, 
together with an improve- 
ment in the wrought-iron 
tubular handles. 

Construction of apparatus for 
setting brims of felt and 
silk hats, 

Construction of velocipedes 
and apparatus connected 
therewith. 

Manufacture of dredging 
buckets. 

Apparatus for overhead sew- 
ing. ZL. Bollmann and 4 
Bolilmann, Penzing, near 
Vienna, 

Preparing colouring matters 
suitable for dyeing and 
printing, and materials 
used in the manufacture of 
same. A. Baeyer, Munich, 
Bavaria, 

Rotary propellers and appa- 
ratus for creating fluid cur- 
rents. 

Processes and apparatus em- 
ployed in drying, stoving, 
ageing, or steaming yarn or 
thread. 

Snatch and other pu 

Dlocks. 1. Loud, Ere 
U.S.A. 

Construction of shuttles used 
in looms for weaving. 

Evaporating and boiling appa- 
ratus employed in the ma- 
nufacture Of sugar, and in 
the application of megasse 
as fuel, partly applicable for 
evaporating and boiling 
otl er substances. NV. Ril- 

aris 

Caloric engines. 














Heel Pa machines for 
eS, applicable 






consumed gases give ff 
during combustion, pre- 
vention of smoke, and eco- 
nomising of fuel for steam 
boiler and other furnaces, 


&e. 

Manufacture of wire nails for 
securing soles of boots or 
shoes, and machinery for 
forming and driving such 
nails J. Hitchcock and D, 
¢. Know ton, Boston, Mass., 
CS.A, 

Railway dumping wa; ons. a 
H. Paige, Springfield, Mass. 
U.S.A. 

Cloth tentering machines. G. 

Wood. Johnston, R.J. 
O84. 





PATENTS SEALED. 
I.—Sealed January 14, 1881. 





NAMES, &c., 
OF APPLICANTS. 


ABBREVIATED TITLES, éc. 





G. W. von Naw- 
rocki, Berlin. 


J. Ellis, London. 


C,. W. Burge, London. 


D. McGlashan, Glas- 
gow. 
J. Ridge, Sheffield. 


A. Steenberg, Copen- 
hagen. 


R. U. Etzensberger, 
London. 


W. R. Harris and J. 
G. Cooper, Man- 
chester. 


D. J. Fleetwood, 
Birmingham. 
A. Scherb, Vienna. 


M. Benson, London. 


Manufacture of nails and ma- 
chinery therefor. 7. Auhne, 
Schicelm, Wesiphalia, 

Water gauges for boilers. 

Trapped gullies or gratings for 
Stables, &c. 

Hem-stitching or veining ma- 
chines. 

Handles ~ teapots and coffee- 
pots, 


Cohstruction of shits’ wind- 


lasses. Jf. A. Thundsen, 
Kovige n, Ni orway,. 

Apparatus for making infu- 
sions or extracts from sub- 
stances. 

Metal eyelets and apparatus 
for manufacturing same, 
and method of and appara- 
tus for fixing eyelets in 

various materials. 

Apparatus for the supply of 
aerated water. 

Apparatus for stamping or 
pressing sheet metal into 
moulds. 

Machinery for sand papering 
wood, &c., for smoothing and 
rolishing purposes. W. H, 
Doane, Cincinnati, Ohio, 


OSA. 


Dates. 


Oct. 2 


“1 


Dec. 2 


8 
14 


16 


17 


1881 
Jan. 4 





NAMES, &c.. 
Nos. | OF APPLICANTS. 





3091 J. D. MacKenzie, 
Glasgow. 


8144 W. Lloyd Wise, 
Westminster. 
$159 A. M. Clark, London,| 


$253 W, Clark, Londcn 


$322 D.N. Arnold, Soli- 
hull, Warwick. 


3481 TT, Hunt, Manches- | 


ter. 
4091 J. A. Dixon, Glas- 
gow. 


4477 KR. P. Williams, 
Westminster. 


4561 fF. J. Cheesbrough, 
Liverpool. 


4599 W.R. Lake, London. 


4601 W-.R. Lake, London. 


4649 §. Baxter, London. 
4655 W.R.Lake, London 
753 J.B. Savage, South- 


ington, Conn., 
U.S.A. 


| ABBREVIATED TITLES, éc. | 
| 


Construction of bars for secur- 
ing and carrying glass in | 
window sashes and frame | 


lights, and for roofing and 


| other glazing purposes. 
| Cooking pans or utensils. A. 
te, Dresden, Saxony. 
App aratus for winding or tak- | 
ing up bobbin net or similar 
| fabrics. G. Kent, Paris, 
Halter attachment for preven- 
tion of crib biting. A. d/ad- 
den, Asbury Park, New 
Jersey, and C. Levey, New 
| York, U.S.A, 
| Buffers for railway locomo- 
| 





tives, carriages, & vehicles. 
Locomotive engines for rail- 
Ways, tramways, and roads. 
Colouring matters suitable for 
dyeing and printing, and 
manufacture of same. A 
Koenig, Hoechst-am-Maine, 
near Frankfort, Germany. 
Apparatus forming the junc- | 
tions with railways of 
branch lines, sidings, and 
cross-over lines. | 
| Furnaces and furnace bars for 
steam boilers and other pur- 
ses. /. Jauner, Vienna, 
Construction of railway ve- 
hicles, chiefly designed for | 
facilitating movement of 
same. £. R. Esmond and 
H. C. van Vechten, New } 
York, U.S.A, 
ay money-box or receptacle. 
£. Walter, New York, 





t S.A. 
Means for working chains, 
cables, and wire ropes. 
Breechloading firearms. D. 
Kirkwood, Beston, AMass., 
USA. 
Apparatus for dressing axle- 
arms for wagons. #. &. 
iller, Plantsville, Conn., 
USA. 


_ iL —Sealed January 18, 1881. 





2490 | L. Richards, Dow- 
lais, Glamorgan. 


Apparatus for straightening 
and curving railway bars 
r rails. 


0 
2775 | A, Hellhoff, Mayence| Method to prepare explosive 


si Hesse. 
2984 | A. C. Henderson, 
London. 


2986 | H. Southwell, Roch- 
dale, Lanc, 


3003 | E. J. ws 
and G. J. Kemp, 
Dartford, Kent. 

3013 | @. B. Thornton, 
Edinburgh. 

8016 | C. F. Clark, Wolver- 
hampton, Staf- 
ford. 


8032 | C. Cheswright, Lon- 
: don. 
8067 | J. and G. 
McDowell, . 
Re rington, Lanc. 
3090 uw. G. and A. M. 
and §. M. Ims- 
chenetzki, St. 
A Petersburg. 
3106 | G. Hookhan, Bir- 
mingham. 


3148 | C. Cresswell, Lough- 
borough, Leices- 


ter. 
3169 | H. H, Lake, London. 


8458 | W. Clark, London. 


3563 | W. Green, Camber- | 


well, Surrey. 


3620 | F. N. Miller, Sun- | 
ham, 


derland, Dur 


3894 | P. Jensen, London, 


$915 | A. =. Clark, Lon- | 


3978 I wy McKean, 
| am, llli- 
nois, 


| 4285 | 8. G. Thomas, Lon- | 
C.|  merconverters and furnaces. | 


don, and P. 
Gillchrist, Red- 
car, Yorks. 


matter, 

Method of and means for re- 
pairing steam boilers. 

ke, Hanover, Germany 

Construction of ring frame 
bobbins for throstle spin- 
ning. 

Manufacture of bricks, tiles, 
and other plastic forms, and 
apparatus therefor. 

Aquatic life-saving and sport- 
ing dress or apparatus. } 

“Tipup” and “plug” basins 
or bowls for lavatories and 
articles used for analogous 
purposes, such as water 
troughs and urinals, and 
— of cocks or 

valves for supplying same 
with water, partly applic- 
able also to ebdinary basins 
or bowls. 

Cases or holders for containing 
c.gars and like articles. 

Dog-carts or other road car- 
riages. 


Rotary engines, pumps, 
blowers, and fluid meters. 


Method of attaching door and 
other knobs to their spindles, 
and appliances therefor. 

Knitting machines, and appa- | 
ratus applicable thereto. 


| Brake apparatus for railway 
| Vehicles. V. Aramer, Jnns- 
brick, Austria, 


Combined clothes washer and 
| wringer. A. Atkinson, 
| My int erset, Madison, Jowa, 

S.A. 


“Dandy rollers” for paper | 
machines 
Strainer or knotter apparatus 
employed in the manufac- | 
ture of paper, also applic- | 
| able to the removal of solid | 
| matter in suspension in | 
liquids generally. | 
| Construction of machinery 
and appliances for electro- 
magnetic railroads, and 
| generation, distribution, and | 
| translation of electricity for | 
} 
| 
| 
| 


working same. 7. A. Edison, 
rr o Park, New Jersey, 


Sictionteetes, E. L. Wood, 
Eastland City, Texas, USA. 

Boring, channelling, cutting, 
or dressing stone and appa- | 
Tratus employed therein, | 
partly applicable to similar | 
purposes. 

| Repairing and lining Besse- 


| _ ey 


Dates. | 





| 
| 
30 
$1 


Aug. 9 


16 


o”7 


Oct. 1 || 


21 || 


Nos. 


428: 
439 


| 4448 | 


4496 


4502 


4514 | 


4536 


4556 


NAMES, &c. 
OF APPLICANTS. 
I. Briggs, Wake- | Preparatory “stop 


Ps Yorks. 





doubling frames. 


A: Brodribb, | Gas stoves. 


E. - eens Lon- | Firegrates. - 


wi. “Hughes, 


I. Livermore, 


A. G. gnzerinn 


4 . 


+ "Hastings, Sussex: 
| 


on. 

W. F. Nast, 

Louis, Missouri, 
USA, 


ABBREVIATED TITLES, &c. |Dates. 





motion Oct. 21 


oO” 
« 


80 


Lon- | Extracting metals and sul- |Nov. 3 


ratus therefor. 


Lon- | Manufacture of flesh gloves 
and rubbers for the bath, & 
dextrine, 4 
sugar, and the like, from 
cellulose or ligneous ma- 
terials. A.C. D. Pocher, St. 
Amand les Eaux, France. 
Construction of tipping wagons 


St. | Manufacture of 


Hek, and vans. 


phur from ores, and appa- 


oa 





OD Ave, London. | Apparatus for drying or 6 


logne, Germany, 


A. L. Wharton and | Fog horns. 


8.J. Dobson, 
Grimsby, Lincoln. 
8. Baxter, London. 


W. H. Dorman, Staf- 
ford, 


| or 


C. Kesseler, Berlin, 


Germany. 


Jan. 8, 1881. N« 


BD, 
11, 

“2, 
13, 

» 4 


Great 





of boots and 


chines. L, Zeyen, 
Anha!t, Germany. 


FINAL eye FILED. 


8. 2811, 


29, 2 
2854, “all of the year 1880, 


desiccating substances by 
heated air. £. Langen, Co- 


Pulp strainer fr 5 paper ma- 
Raguhn, 





Construction of anchors and | 11 
shackles for connecting | 
together lengths of chain 
and wire cables used in 
connexion with anchors, &c. | 

Sewing patents Gay de- | 12 
signed for the ~~ "?ccrrca | 








2846, 2847, 2848, 2849, 2850, 51, 2852 
2855, 2856, 3857, 2859, 2860, 2875, all of 
the year 1880. 

2863, 2874, 2876, 2877, 2890, 2895, 2913, 


2929, all of the year 1880. 
“ 2573, 2878, 2888, 


2870, 2872, 





Th 3139, all of the year 1880, 






2896, 


5, * 2906, 2910, 2919, 
- 3116, all of the year 1880. 
r 





PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50’. HAS BEEN PAID AND REGISTERED. 


Name. 


Itter. 
Lowry 
Dodd. 
Everitt. 
Weldon. 
Abbott. 
Thomas, 
Clark (Reed) 
Peroni. 








No. Name. No. 
1878 1878 
181 Lake(Dobson} 297 


& Mudge)| 377 
182. Lake (Dobson 


& Mudge). 171 
173 Hunt (Lowe 174 
& Dwight. 185 
190 | Gubbins, 227 
Whitestone] 215 
and Allin. 








Name. 


Rowan. 
Wirth 
(Bleichert). 
Hadtield. 
Healey. 
Healey. 
Smith. 
Scott (Kettler 
and Vogel) 


PATENTS IN RESPECT OF WHICH THE SEVENIH YEAR'S STAXP 
DUTY OF 100’. HAS BEEN PAID AND REGISTERED. 


No. 





1874 
153 


I1.—Through Nen-Payment of the Third Year's 





Name. | No. Name. 
1874 
Foulis. 202. Clark and Standfleld. 





PATENTS WHICH HAVE BECOME VOID. 


Stamp Duty of 50/, 


























| 
No, | Name. No. Name. No. Name. 
1878 1878 1878 
25 | Thompson 46 | Catlow. 83 | Russell and 
(Motte). 47 | Cowper. Willie. 
27 ~+| Atherton. 52 |Jones (Brown)| 85 Roberts. 
31 Thompson.” 53 | Hitchen. 86 | Wood. 
33 | Newton 54 | Stephens. 88 | Thompscn 
(Radcliff). 55 | Clalow. 90 Riballier. 

5 | Bean and 61 Colbourn and] 91 Maxton and 
Harries. | Somers. Perry. 

a7 Wise (Stone).] 64 Chapman, 92 East. 

388 | Haddan 65 | Chapman. 100 | Lea. 
(Larrabee).| 67 | Lindle ay. 101 Penney. 

39 | Benson 71 Harrison. 102» =Green, 
| (Painter). 77 Clark(Howig)| 103 Sugg. 

42 Morgan- 78 Barr. 105 Bussey. 
Frown 80 Morgan- 107s Strausr. 
(Farley, Jun.) Brown 108 Furness. 

45 Bachtenkirch. (Muybridge), 

Il.—Through Non-Payment of the Seventh Year's 
Stamp Duty of 1001. 
1874 1874 1874 
23 | Robins. 39 =| Westrup. 107 Gedge 
25 | Gottheil 48 Betteley. (Cornely). 
(Giles). 88 Davies. 114 J. and J, E, 
31 Sutherland. 94 Newton Holden, 
35 Haseltine (Stone). 115 | Cox. 
(Jonesand | 102 | Woodley & 
Pauly). Anderson. 








ERRATUM. 
In last week's list, page 47, No. 3641, for “ Haue 


" read “ Halle.” 
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—_ 
ABRIDGMENTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING JAN. 15, 1881. 
Abridgments marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 

the Specification is not Illustrated, 
Where Inventions are communicated from abroad, the Names, &c., of the 
Communicators are given in italics. 


5122. Ovens for Making Coke: A. M, Chambers, 
Thorncliffe, Yorkshire. [id 3 Figs.J)—This invention 
(dated December 15, 1879, and, by order of the Lord Chancellor, 
sealed and filed respectively onthe 14th and 15th of December, 
1£80) consists substantially in the admission of hot air into a coke 
oven by a pipe provided with a regulating valve, and with its inner 
end directed across the oven exactly to the centre of its exit opening, 
so that a single current of heated air is admitted and traverses the 
oven in unbroken volume; a smaller pipe is connected to the 
air pipe, through which the temperature and condition of the oven 
can be ascertained. ‘The body of the oven a is lined with firebrick, 








and has an opening } for feeding and discharging, and another 
opening ¢, through which coal may be introdueed. The air pipe g 
passes one or more times round the oven, and terminates within 
the oven by an open end or nozz'e i. which is fixed in direct line 
with the opening ¢ of the exit 7 When the oven is heated and 
gases are being evolved from the coal, air is admitted through the 
regulating valve A, and being drawn through pipe g by the draught 
of the chimney becomes highly heated in its passage around the 
oven. The gases are consumed by the heated air as it pas-es from 


i to ¢. and the air not coming in contact with the coke, the latter is | 


not consumed or wasted away. (December 15, 1879). 


1597. Rolling Mills: A. Berry, Tinsley, York- 
shire. [(d. 13 Figs.)—The novelty of the invention consists 
in the employment of twisted pipes, or troughs, which 
receive the billets or bars from one set of rolls, and convey 
them to a second set of rolls; the billets or bars being 
turned axially one-fourth part of a revolution during. their 
passage. ‘Ihe trough is fixed at the back of the first set of rolls 


second, 
to reach 


Billets only are operated upon 
from one 


and at the front of the 
which are long enough 


set to the other. A 


« 
| 

} 
Ps 





B the secoad. The trough D is formed of 
two parts, held together by screws and a clip E, so that it can be 
readily taken to pieces. The billet or bar in passing from the 
rolis A is delivered through a taper pipe C, and passes along a 
space between the two outer plates of the trough D, which, being 
twisted, imparts the desired turning movement before delivering 
the bar to the second rolis B. (April 19, 1880). 


1614. Instruments for Detecting Variations of 
Pressure and Temperature, &c.: E.G. Pritchett, 
Bishop’s Stortford, Herts. [6d 8 Figs.]—Consists in so 
balancing and fixing tubes and bulbs of glass, metal, or other suit- 
able materials, that when mercury, spirit. gases, fluids, or other com- 
pounds are inserted into the same, “any variations in the weight or 
density of the atmosphere, gases, liquids, or of other pressure and 
variation of temperature, will so affect the said instruments” and 
their contents that they will indicate such variations automatically, 
or otherwise, for barometrical, thermometrica!, and laboratory 
purposes and other observations. The instruments will also act as 
tire alarms and give warnings of increase and decrease of tempera- 
ture and of atmospheric pressure, and they may or may not be placed 
in circuit “ with electric and magnetic currents” for signalling pur- 
poses, The specification refers to No. 1613 of 1880, and contains a 
theet of drawings but omits to explain the figures. Essentially the 
apparatus is a barometer balanced in an inclined position on knife 
edges and capable of rotating and turning a dial when the position 
of its centre of gravity moves on the expansion of the mercury. 
The instrument may be modifled in various ways, and also con- 
structed as a thermometer. (April 20, 1880). 


1729. Marine Steam Engines: H. B. Young, 
Greenwich. [(. 3 Figs.}—The illustration shows the arrange- 


represents the first rolls 












Fig 7 






















































































ment. The low-pressure cylinder is placed above the high-pressure 
cylinder, and has a manhole in its piston through which access can 
be obtained to the nuts which hold down the top cover of the 
smaller cylinder. Fig. 2 shows the stuffing-box between the two 
cylinders in which m is a movable stuffing-box held between the 
spring n and the gland o. Provision is made whereby the low- 
pressure slide valve has a longer throw than the high-pressure 
slide valve. (April 28, 1880). 


1780. Apparatus for the Removal of Earth in 
— Ironstone, Ores, &c.: H. Rider, Welling- 

orough, Northampton. [(d. 9 Figs.)—Instead of convey- 
ing the earth by barrows wheeled along planks, a rope anchored 
at one end is strained above the place over which the earth is to be 
conveyed and the other end is attached to a slide which is capable 
of being moved up and down a post, the rope acting as a support 
and guide along which a tub containing the earth travels. When 
the tub has been filled the slide is drawn up the post until the rope 
inclines suffic'ently to cause the wheel from which the tub hangs 
to run by gravity along the rope until it reaches the desired place, 
| when it is discharged automatically or by an attendant. When 
| empty the tub is caused to return by lowering the slide until the 
| rope inclines in the opposite direction. (April 30, 1880). 


1901.* Automatic Gas-Lighting Apparatus: J.T. 
Dann, Brixton, Surrey. (W. Zffer, Berlin). [4d.]—Refers 
to the system of lighting and extinguishing street lamps by the 
alternate increase and decrease of the pressure of the gas in the 
;main. The present invention is for improvements on former 
| patent 1983 of 1874, and consists essentially in providing a conical 
| tap working within a casing to which the main burner tube and 
| the smal] auxiliary burner are fitted. To the end of the tap is 
| fixed a ratchet wheel having the same number of cogs as there are 
| orifices inthe tap. The wheel is operated by a puw! in connexion 
| with a vertical rod from the float that is raised or lowered by the 
gas pressure. A counterweight connected with a second vertical 
rod compensates for such differences as may arise in the ignition 
and extinction of the flames from variations in the diameters of 
| mains or service pipes, or in the level at which the pipes are placed. 
( Void, patentee having neglected to file specification. May 10, 1880). 


| 1944. Lead and Crayon Holders: M. Weil, Lon- 

don. [6d. 11 Figs,j—In lead or crayon holders which are made 
| with @ tube or sleeve to screw over and compress the inner jaws 

it often happens that the lead does not exactly fit the bore of 

the tube, and also that the tube itself is frequently lost. According 
| to this invention the inner jaws are made tapered so that leads of 
different sizes may pass through and be held therein. The lead is 
contained in a longitudinal tube in the body of the holder, and the 
jaws are acted upon by @ tube or sleeve which is moved logitudi- 
nally by means of wires connected to a spring. In the normal 
position the spring keeps the tube pressed back away from the 
point of the pencil, and in this position it automatically clamps the 
jaws, but by pressing upon the head or cap of the holder the tube 
is moved longitudinally towards the point, so that it no longer 
clamps the jaws, and the lead is therefore free to pass through 








them, The claims refer to the details of construction. (May 12, 
188¥). 
1964.* Machines for Crushing or Breaking 


| Stones, &c.: S. Marshall, Leicester. (2d.)—To prevent 
| the stones, &c., from sticking in the flutes of the jaws of stone- 
crushing machines the flutes are made wider as they approach 
the bottom, so that the crushed materials readily drop down, 
(May 13, 1880). 


2161. Elevators: J. Hancox, Hungerford, Berks. 
(6d. 2 Figs.)—Has for its cbject the raising of elevator troughs 
bodily by an arrangement of wormwheel and chain gear, so that 
they may extend over and on to a rick for the purpose of “ topping 
up” or finishing, so as to dispense with the “‘pitch-hole” which is 
now usual. To the main frame of the elevator are fixed twoslotted 
brackets, through which passes the shaft of the rake chain pulleys; 
to this shaft is fixed, at each end thereof, one end of a lifting chain, 
which passes thence overa guide pulley (the axis of which is 
carried by the corresponding bracket) and down to and round a 
| chain pulley on another spindle on which is fixed a worm- 


wheel; thence each driving chain returns and is connected 











to the shaft or spindle of the rake chain pulleys, By wind- 
ing up the chains by the worm gear, the trough is lifted up 
the slots in the brackets, the upper part of the trough being 
supported on pulleys fixed to the top of suitable raising arms. 
The hopper is hung at bottom with two pivots moving in iron 
bearings, and to the top are fixed hooks and chains for regulating 
the height of the hopper to suit different thrashing machines: @ 
is the main frame, } the hopper, cc two brackets with curved slots 
ce! c1, through which passes the spindle d of the rake chain pulleys: 
Jf are lifting chains which pass over guide pulleys gg and chain 
pulleys hh. The chain pulleys are actuated by a worm and worm- 
wheel, by which the chains can be wound up and the trough 
raised in the slots, (May 27, 1880). 


2248. Preparing, Sizing, bee agg 
Woollen Yarns, &c.: W. Bywater, Holbeck, Leeds. 
[6d. 2 Figs.jJ—There are two features in this invention, the one 
relating to the arrangement by which the length of yarn to 


and Warping 








be wound is definitely and automatically determined; the other 
to the arrangement by which a belt or apron, supported by a 
pair of pulleys, is employed to give surface motion to the roll or 
“cheese.” In the first case a screw carries forward a tappet 
which, when it arrives at a point corresponding with the length 
of yarn desired, acts on a lever, and stops the machine. In the 
second case, instead of winding the roll or “ cheese” of yarn by 
contact with the surface of a pulley, the belt or apron above men- 
tioned is employed. (June 2, 1880), 


2267. Table Cutlery: T.McGrahand C. H. Wood, 
Sheffield. [6d. 11 Figs.)—(1) The tangs of table blades and 
forks are made of a flat or oval form extending the whole length 
of the handle, and fastened in their place by a nut, or by being 
rivetted. Or the tang may extend only a part way down the 
handle, the end being screwed into a piece of round wire meeting 
it from the other end. (2) A corkscrew or other similar article is 
screwed into the shank of a table fork, and serves as a guard. 
When desired to fold, the corkscrew is jointed to a stud with 
inclined faces exercising friction upon the guard, and serving to 
keep it in any position it may be placed. The stud screws into 
the shank of the fork. (June 3, 1880), 


2280. Incubating Apparatus: M. Arnold, Acton 
Middlesex. [(d. 3 figs.j}—The incubator, mold, 4 heated 
from a separate source by hot water, has a hollow dry space of 
oven shape or other form in the interior of a hot water tank. The 
floor of theegg chamber slopes towards the centre, so that the 
lining material may be properly damped, the damping water being 
collected in a central cup. (June 4, 1880). 


2318. Lubricating Meehanism: G. E. Vaughan, 
London. (C. J. A. Dick, Philadelphia, U.S.A.) [6d. 5 Figs.J— 
In the illustration, which is a vertical section of an axle-box, G is a 
weighted lever moving on stud 6, and steadied by spiral spring h. 
Attached to it is pipe p, which, as the lever works up and down by 
the vibration of the carriage, operates the pump m and n, which is 
formed of two discs of leather secured together and to the frame of 
the axle-box, as shown. Suction valves are formed in the lower 


disc n anda delivery valve in the upper disc m. In operation the 


one 
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oscillation of the lever G works the pump and forces oi] through 
pipe p on to the bearing. Tosupplement the inertia of the lever G, 
a rod shown in dotted lines may extend from the lever through an 
opening in the top of the box, the end of it being arranged to come 
into contact with a portion of the fixed frame in which the box is 


guided. (June 9, 1880). 
2319. Apparatus for Moving Heavy Bodies, &c.: 
T. Hi e, Kingston-upon-Hull. ([s¢. 3 Figs.j—Is 


chiefly applicable to dredging and excavating. The invention 
consists of three parts. (1) The barrel shaft of the crane is driven 
by friction from the intermediate shaft, which is carried in 
eccentric bearings, so that it can be forced towards the barrel shaft. 
(2) A pinion shaft is mounted on a frame betweer. the engine and 


This shaft 
(3) The excavator 
is raised or lowered by a rack and pinion actuated by a chain from 


' : 
boiler. and driven from the engine by pitch chains. 
also drives a barrel shaft by frictional gearing. 


the rear chain barrel. (June 9, 1880). 


2365. Apparatus for Packing Substances into 
Parcels: W. A. G. Schonheyder, London. (87. 8 Figs.} 
—The material is separated into portions and placed in a series of 
buckets or cups attached to a travelling band, by which means it 
is conveyed and deposited on the papers in which it is to be 
wrapped. e papers are moved into position by a reciprocating 
tube from which the air is intermittently exhausted. In the illustra- 
tion Fig. 1 is an elevation of the machine. Fig. 2 shows, to a larger 














scale, the die wheel N, which turns in bearings at M'. The wheel 
contains eight dies M, each of which comes in its turn beneath 
a presser L, The material is deposited by travelling buckets 
into a trough formed by the wrapper. The presser descends 
partly, and the flaps Z, assuming a vertical position, bend up the 
paper into the form shown, the final downward movement of the 
presser forcing the wrapper and the material it contains into 
the die M. The presser then returns, and the wheel revolves one- 
eighth. The wrapper having now the shape of the letter U, is 
held by suction to the die M, and as the left-hand edge is moved 
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against a hinged finger-piece I it is bent down. The hinged cover 
P then descends and closes the right-hand edge of the paper, and 
gives the package a cylindrical form with the ends of the wrapper 

projecting beyond the sides of the die M. The folding in of the 
ends is accomplished by theffingers on levers G; for this purpose 
an up movement is en by fingers 5,and then an in movement 
when the first fold is completed. The rocking levers G now with 

draw and oscillate so as to bring fingers 6 downwards on to the 








remaining projecting part of the paper, and fins ally they are pressed 
into the die, whereby the second fold is completed on the opposite 
side. When it has been moved to a new position 8, creases are 
made in the folds by the advance of middle tools G' so as to 
facilitate making the last folds by the fingers on lower levers G, 
when the package has arrived at position 9 (Fig. 2), whereupon 
the completed package is discharged. J are guard pieces for pre- 














venting the mate fal about to be packed from spread ng suleways. 
(June 11, 1880). 
2371. Breechloading Ordnance, &c.: z Need- 


ham, Chiswick Mall, Middlesex. [tid. 10 /igs.)--The 
body of the gun 1s built up with a series of tubes a a ~ sli ight y 
conical shape, and retained in position by a conical breech-p 

the thread on which fits a corresponding thre ud in the gun ‘ona 
takes firm hold of all the tubes a excepting, if de sired, the outer 
one. For muzzle-loaders this breech-piece is made solid, but tor 
breechloaders it is divided longitadinally into two parts. and in 
some cases it is pivotted at 62 62 to a strap c, as shown in Fig. 2 








to cause the two parts to wo 






gether and still permit them to 
open out for the purpose of » bor breecbloaders the 
screws are also formed with an undercut thread, which prevents 
the two halves of the breech-piece from falling whilst it is being 
retracted, In the bottom part of the thread is a cross channel for 
facilitating the escape of grit or deposit, and im the breech-piece a 
space 6’ is formed for a similar purpose. (June 11, 1586). 


2391. Mechanical Means of Vaeving the eight 
of Seats, Tables, &c.: W. Dawes, Leeds. [(« 

rhe underframe and legs of seats, tab.es, &c., are ce Ht. ted 
so that they fit and slide inside the shrouding attached to the upper 
adjustable frames of the seats or tables. A number of vertical 
wedge-shaped or sloping lifters with waved line sk z notches or 
hollows are attached to the upper frames and shroudir n such a 
manner that their simultaneous movement upon projecting studs 
fixed in the lower frames determines the heigh 
frames, the sloping surfaces being for adju 
hollows for supporting after adjustment. In 
and tables there are four wedge-shaped lifters i 
taneous movement is produced by racks and pinions. In smalle 
seats the lifters are arranged around a cylinder in the form of : 



























screw. (June 12, 1880). 
2392. Mariner’s Compass: D. McGregor, Liver- 
pool. (6d. 7 Figs.}—The object of the invention is (1) to remove 


and compensate for the vibration in a cx mpass caused by the 
motion of the ship or the action of the engines, and (2) to provide 
simple means of adjustment. The directing magnets of the com 

pass card E Eare two sets of thin spring steel magnets H H arranged 
near the periphery of the card, Each set may consist of three 
magnets packed apart by pieces of wood or cork and suspended by 











a — 

Sif x 
springs connected to spiral springs K K fixed to the underside of the 
card. The compass bow! is carried on gimbals lying in bearings in 
lugs R on the ring P, which is suspended from the outside frame N 
by india-rubber straps Q Q. Errors of the compass are corrected by 
adjustable magnets in the stand T under the compass. In the st»nd 
are vertical bars. provided with holes, to which bars compensating 
magnets are attached by thumbscrews. These magnets can be 
wrranged in any required horizontal direction. For correcting 
the heeling error a central vertical adjustable magnet is provided, 
and for quadrantal error two blocks of soft iron which may be 
uttached to the ring P. (June 12, 1880). 

2393. Manufacture of Belts or Bands for Driving 


Machinery: M. Gandy, Liverpool. [(¢. 41 /igs.)— 
Kelates (1) to the manufacture of belts of cotton canvas or duck 





6 EW 








the upper | 











composed of warp stouter than the weft, both being hard spun, and 
the canvas hard and tight woven. Whilst under tension the canvas 
is folded to form four plies, and between the folds one or more 
breadths of canvas may be inserted to increase the number of plies 
as desired, the folds being united by longitudinal stitching. The 
belt thus formed is saturated with linseed oil or a compound of oil 
with resin, &c., aud subjected toa uniform stretching process by 
means of which the elasticity of the fabric is * kiled.” (2) To im- 
proved mechanical process for making such cotton canvas belts. 
Referring to the figures the canvas passes from the roll A 
between the press rolls A', and through the adjustable guide 
pieces A'' which gauge the canvas. It then passes through 
one of a nest of concentric rings C mounted on a table 
and capable of adjustment in relation to the guides A"! 
by means of a screw, &c. From C it passes through a guide 
at D which bents it into the shape of a tube of oval section, 
which is pressed flat and gauged by the press plates at E (Fig. 6), 
the edges being subsequently creased by the action of the press 
rollers F. The appliance shown at Fig. 5 opens the belt into the 
shape of a rectangular gutter and inserts into it the number of 












Fig 2y 

Fg 1 

| 
strips of canvas required to complete the belt. The guide shown in 
Fig. 4 partly turns down the sides of the“ gutter,” the turning down 
and pressing being completed by another series of press plates and 
rollers, Fig. 3. ‘The belt then passes through the guide, Fig, 2, 
which forms it into Y section, the press plates and rollers, Fig. 1, 
finally doubling and compressing it. By these processes the be It is 
formed of any number of plies under tens‘on direct from the bale 
ready for the sewing, stitching, saturating, and pressing operations, 
and further stretching and finishing operations des 
Letters Patent 1527 of 1879, The specification fully dese 
details of the mechanism employed. (June 12, 1880). 


2403. Ingredient for Colouring and Flavouring 
Beer, &c.: J. R. Plunkett, Dublin. §[2¢.)}—Consists in 
the employment of roasted maize, malted or unmalted, as a 
colouring and flavouring agent in the manufacture of porter, beer, 
and other similar liquors. The maize is roasted in cylinders with 
an addition of saccharine and water. Tbe proportio: of half a 
galion of the solution to four quarters is stated t» produce as fine 
a flavour as malt, anda more brilliant colour. (June 14, 1880), 


2406.* Apparatus for Making Paper Bags, &c.: 
R. Woods, Manchester. [2d )—A continuous web: f paper 
passes between two rollers, one of which has knife edves or saw 
teeth, for dividing the paper into strips of the required breadth. 
Indenting edges indent the paper a short distance from the edge. 

ind a past ing y apparatus applies the paste between the indent and 
the edge h )sper passes a fence, the spiral-shaped sides of 
which turn each edge of the paper inward on itse!f, presenting the 
pasted side outwards, The strips then pass between a pair of 
rollers having longitudinal pric rs and a projecting edge, which 

nt the paper. The strip is folded 


respectively perforate and in 
id pressed down by a pair of rollers 
























over at the cross indentation 











on hep usted edges, so as te form a bag with a seam at each siule, 













“amless bottom. A rapidly revolving pair « s seize 
g, and sever it at the cross perforation. (June 14, 1580). 
2407*. Thread Holder for Sewing Machines : | 
H. G. Grant, Manchester. ((. Jowssin Pu 2d.}— the | 
appliance ix to be used instead of a bobbin ard pin; it is made 
se box, and has around it septate al tut 
yve to receive the eye of a wire clip. The 
with an eye into which the other arm is | 
hed ¢ » the sewing machine. The obje 





om di:t and facilitate the unwindir 


(June 14, 18 


2408. water. Wheels: F. H. F. Engel, Hamburg. 


(J. F. Miller, Hamburg, Germany). [6d. 2 Figs.)J—The water-wheel 
consists of a circular ‘shaped bottom plate, furnished with curved 
loat boards. and is fixed on an inclined shaft. the angle of incliva- 


i 
tion of which can be varied to suit circumstances. The upper end 











of the shaft is carried n a roller bearing which permits of the 
shaft taking any position within certain limits. The footstep of 
the shaft is mounted in a slide struck to a radius from the centre 
of the upper bearing, and is provided with gearing whereby it can 
be moved backwards or forwards to vary the incl’nation of the 
wheel. (June 14, 1880). 


2410.* Apparatus for Combing Wool, &c.: J. H- 
Johnson, London. (A. Skene and L. Devallée, both of Roubaix 
France. (2d.)—Refers to mechanism for actuating the brush used 
in English combing machines, Instead of the brush describing a 
curve as it enters the needles of the comb, it is caused to descend 
vertically by means of arms carried by slides working on the frame 
of the machine. (June 14, 1880). 


_ 2411.* 4pparatus for Combing Wool, &c.: J. H. 
(A. Skene and L. Devallée, both of Roubaix, 
Pr ance.) hay note to mechanism for actuating the holder for 
holding the fibres whilst being submitted to the combs of English 
combing machines. Instead of attaching the holder to connecting 
rods with friction balls, &c., as at present, rollers or segments are 
employed, acting upon the upper side of the holder. These rollers 
are carried by levers oscillating on centres and actuated by cams, 
(June 14, 1880). 


2412.* Sepaveting Animal from Vegetable 
Matter, &c.: . R. Lake, London. (A. /. Danhier, of 
Elonges, Belgium.) What he process is for disintegrating and 
disso'ving within a pon ars vessel any kind of animal substance 
which is combined with vegetable matter, the object being to 
bring the substances into a dry homogeneous and pulverulent mass 
suitable for manure, the vegetsble matter being preserved intact. 
The organic substance to be dissolved is placed in a digester, and 
a solution of caustic soda water and quicklime passed from the 
boiler, After boiling four hours the animal matter is dissolved, 
and the vegetable substance forms a solid residuum at the bottom 
of the vessel. The Jiquor is withdrawn and evaporated, leaving a 








dry product which is pulverised, and sifted r edy for use as 
manure, containing from 8 to 12 per cent, of organic and ammo- 
niacal azote. (June 14, 1880.) 


2413. Raising Sunken Ships, &c.: P. Kyle South- 
end. [6¢. 3 Figs.J—The inventor proposes to raise sunken 
ships by attaching to their sides nets of rope, wire, or chain, 
into which he feeds balls of buoyant materials through long tubes, 
resembling iron semaphore signal posts, extending to the surface. 
He also uses bottomless caissons filled with be alls and attached to 
the ship by enormous tongs or * devil's claws.” (June 15, 1880). 


2416. Marine Chronometers: J. S. Matheson, 
Leith, N.B. [td. 3 Figs }—I1s designed to admit of the wina 
ing of marine galvanometers w ithout turning over the instrament 
for the insertion of the winding key v the ordinary fusee arbor 
is attached a toothed wheel, situate od below and outside the case of 
the clock, which wheel can be put in gear with a wheel at the 
end « vertical winding spindle in the corner of the box containing 
the whole apparatus. Ordinarily the winding wheel is below the 
arbor wheel, but in operation its spindle is raised and secured by 
a plate which enters a groove in the spindle, and the clock is fixed 
-- ) that it cannot move iu its gimbals by a plate and pia. (June 15, 

S80). 


2417. Apparatus Employedin es Chomtons 
Decomposition : R. 5S. Newall and F. S. Newall, 

Newcastle. [tid. 4 /igs.)—The invention is « spec ay applic- 
abie to the decomposition of salt in the manufacture of soda, (1) 
The pans are made of phosphor-bronze of the usual form and 
size, (2) They are made double, steam or hot air being admitted 
into the interspace to heat the contents to a temperature of about 
120 deg. C. The mixture of salt and acid is kept stirred by stirrers, 
tuch as those described in Letters Patent 5230 of 1879, until the 
decompo-ition is carried to the required degree ,.when the su pt rate 
ise xp iled from the steam pan and the decomposition completed 
in the roaster. (3) Or the decomposition may be effected in on» 












pan by heating it to about 350 deg. C., and feeding the salt and 
acid into the pan continuously and in small quantities, the mixture 
being stirred until decomposition is complete. The sulphate is 


then expelle ed through suitable openings in the pan by - 
(June 15, 1880), 

2420.* Tiles and Tile Roofing: F. Baclene, Wal- 
court, Belgium. [2:.)—The roof tiles are formed with a ribor 
ange along the top and down one side of the face cf the tile, the 
opposite side being provided with an enlargement or hox 


* ploughs 


sed flang 
which is intended to tt over the rib or flange on the side of an 
adjacent tile. The upper part of this hooked flange is shouldered 
away fora portion of its length. On the back of the tile, along 
the bottom edge, is formed a rib or flange which int ‘ks with 
the top flange on the face of the tile below it. The ti ire a'so 
provided on their underside with lamps or projections which, when 
the tiles are in place, bear against the traverses of the roof, and 
thus maintain the tiles in position. Specially shaped ties are 
provided for use next to chumney breasts and side walls, and as 
flashing tiles for the tops of lean-to roofs and gable ends. (June 15, 
1880). 


2421.* Looms: G. Kirk, Huddersfield. ([2/)]—To 


prevent the vibration of tue sl. ding tappits employed in raising and 















lowering the shuttle boxes, the bell-crauk levers are supported 
whilst ‘hain is moving from link to link by a sliding bar 
operated by a cam on the star whee), The sl : bar pushed 
underneath steps formed in the end of the bell-crank levers until 





the cam has moved out of the way, when a spring withdraws the 
bar. «June 15, 1880). 


—_ Gas Engines: W. Foulis, Glasgow. [(/. 


¢ order that the cylinders of gas engines may be 
| kept cool in that portion in which the piston works and may be 

heated in that portion in which the combustion takes place, they 

are costructed in two parts separated by a packing o° non-con 
} du ting material. The hot chamber is lined with asbestos, and 


one side of the piston is faced with the seme material or with tire 
clay. The faced side carries a tubular piece of nearly the same 
diameter as the inside of the cylinder, and nearly of the same 
length as either part of the cylinder, the said tubular piece being 
encased in asbestos, (2) ‘ prevent the interference of foul gas 
with the complete combustion of the gaseous mixture by which the 
en.ine is driven, the rear part of the cylinder is provided with a 
separate combustion chamber, and from the centre of the driving 
piston projects a piston of nearly the same diameter as the bore of 
this combustion chamber, but they do not fit tight to each other. 
(3) Ignition is produced by the igniter described in Specification 
4843 of 1878. (4) The mixture of the gas and air is effected by 


Fig. 2. 






























means of a lvaded valve and a flexible chamber. In Fig. 1,A is 
the part of the cylinder in which combustion takes place; ¢ is the 
tubular piece attached to the face of the piston, / the combustion 
chamber, g @ piston projecting from the centre of the main piston 
and nearly of the same diameter as / The gaseous mixture is 
forced into the combustion chamber f, and is prevented by the 
piston g from mixing with the foul gases. The igniter / carries a 
cover i which delays the ignition until the piston has commenced 
ita stroke. Fig. 2 is a sectional elevation of the —— 
for mixing the air and gas in their proper proportions. A pipe j 
leads from the cylinder of the engine or pump into a flexible 
chamber &, loaded with a weight / so as to maiotainin the said 
eylinder a constant pull against the exhausting influence upon it 
of thepiston. The spindle /2, carrying the weight /', also carries a 
valve /3, having a lip /*; m is the inlet for air, and x is the inlet for 
gas. The weights / keep the valve closed at all times when the 
airand gas are not flowing into the chamber & (thus automatically 
shutting off the flow of gas when the engine is stopped), but when 
the exhausting effect due to the motion of the piston reduces the 
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pressure therein, then the weight is lifted, and air and gas 
udmitted to the said chamber, The lip /2 prevents the gas and 
air gaining admission to the flexible chamber until the valve has 
risen sufficiently to prevent the pressure of gas from being unduly 
exerted against the admission of the air. Another form of valve 
for this object is also described. (June 15, 1880). 


2424. Emery Wheels: W.R. Lake, London. (C. 
Heaton, Ballston Spa, New York, U.S.A.) [6d, 3 Figsj—In forming 
grindstones of emery or similar material discs of wire cloth are 
incorporated with the mass whilein a plastic condition to increase 
its strength. (June 15, 1880). 


2425.* Movable Stages for Loading and Unload- 
ing Goods: C. D. Abel, London. (4. Sue and M. 4. H. 
Comte Delamarre, Paris, (2d.}—The stages, when not in use, lie 
flush with the ground, but when required are raised by hydraulic 
machinery to the height of a wagon or other vehicle. (June 15, 
1e80). 

2426. Chains: S. Pitt, Sutton, Surrey. (J. M. Dodge 
Chicago, USA.) (6d. 28 Figs.}—Ciaims (1) the use, in a chain com- 
posed of articulated bars arranged alternately singly and doubly, 
of articulations formed by curved projections at or near the ends 
of the links, the said projections constituting male and female 
members of articulate joints, which are capable of separation only 
when they are turned into a position which they cannot assume 
during the working of the chain. (2) Links composed during a 
portion of their length of two bars, and during the rest of their 
length of one bar. (3) A chain, the links of which are coupled 
together by means of bearing lugs or their equivalents on the end 
of one of two adjacent links and embracing projections on the 
ji said lu and projections working together with a 
gmotion, (4) A detachable sprocket chain or rag 

ft which are composed of two side pieces and one 
Cross } and the articulations of which are composed of curved 
bearing projections. (June 15, 1889), 


2428. Apparatus for Preventing Accidents to 
Vehicles: H. J. Allison, London. (/. Lievin, Paris.) 
[6d. 5 Figs jJ—Consists of an apparatus to enable the driver of a 
vehicle to instantaneously detach the horse in cases of emergency. 
The splinter bar is recessed to receive the ends of the shaft or the 
roller bolts, through which pins pass from the upper side of the 
splinter bar. These pins are secured to a metallic piece fitted with 
a handle extending up in front of the driver near the splash-board. 
By raising the metallic piece the pins are witharawn and the 
shafts released. The arrangement may be connected to a pedal 
operated by the driver's foot. (June 16, 1880). 


2430.* Sewing and Plaiting and Quilling Ma- 
chine: W. R. Lake,London. (//. Bukofzer, Berlin.) [Adj 
—Relates to a machine for formivug plaits, folds, &c., in fabrics, 
and for sewing such plaits at the same time. The apparatus for 
laying the folds consists chiefly of two knives, which lie one over 
the other, each one being separately movable in pivots and 
arranged to work in guides in the frame, These knives work 
intermittently, that is to say, the upper one moves first a certain 
number of times to and fro, and forms a number of folds while the 
lower one remains stationary. Then the upper knife rests, and the 
same proceeding is repeated by the lower knife. The movement 
of the knives is effected by two eccentrics, which are alternately 
connected to the shaft upon which they are carried by a special 
coupling device. (June 16, 1880), 


2432. Ships’ Binnacles and Lamps, &c.: J.M.Sim, 
London. [d. 3 Figs.}—Tv obviate the blackening and breaking 
of the glass in ships’ binnacles by the flame of the lamp as the 
vessel rolls, the inventor inserts in the top of the binnacle a globe 
similar to that of a railway carriage lamp, and in this globe he 
places a lamp standing on three legs. The ventilation is provided for 
by holes in the glass so arrrange that thed aught passes under the 
lamp and then rises up round it. The light is thrown on to the 
card from the painted reflecting surface of the binnacle dome. 
The lamps in the side lights are also made, according to this inven- 
tion, separate from the coloured glasses, so that the lamp may be 
removed and a freshly trimmed one inserted without Icss of time. 
(June 16, 1880), 


2433." Apparatus for Moving and Locking Rail 
way Points and Signals: k. Hill and D. Marlor, 
Heywood, Lanc. [2d.)—The points are connected by a siiding 
bar actuated by a screw connected with a hand lever. The 
screw consists of a portion of a single projecting thread which 
enters a slot in the sliding bar. or works between anti-friction 
bowls mounted upon the Lar. When the hand lever is moved over 
the screw thread causes the bar to slide endways. (June 16, 1830), 


2434. Securing the Blades of Scissors, Shears. 
&c.: W. Simpson and W. T. W. Simpson, Sheffiela, 
and I. Wilkinson, Hillsbro’, Yorks. [tid. 14 /igs.j— 
The blade into which the head of the set screw is inserted is of the 
ordinary form, but the other blade is also recessed for the reception 
of a nut which fits the end of the set screw. (June 16, 1830). 


2435. Coupling and Uncoupling Railway and 
Tramway Wagons, &c.: T. G. Massicks, Millom, 
Cumberland. [4¢. 1 /ig.)—The lever 6 connected to the 
bracket a as a fulcrum, as shown in the illustration, is claimed as 


























the invention. To couple the wagons the hook at the end of the 
lever is placed under the hook on the stirrup c, and the lin’ to 
which the stirrup is fixed is lifted on to the coupling hook; disa 
hook on which the lever rests when notin use. (June 16, 1880). 


2436.* Perambulators: J. Lloyd, Birmingham. 
(2d.]—The body of the vehicle is attached to the bar board by a pivot 
so that it can be reversed to protect the occupant from wind or rain. 
(June 16, 1880.) 


2438.* Preservation of Alimentary Substances: 
T. F. Wilkins, London. (2¢.) - Kelates particularly to the 
preservation of fish and eggs, The objects are soaked for a period 
varying from a few minutes to several hours in one or more of the 
following substances, viz,. potassic chloride, sodic chloride, boracic 
acid, glacial melaphosphoric acid. salicylic acid, salicin, biborate of 
soda, the alums and sugar. After immersion the articles are 
tee in Young's paraffine, which melts at 128 deg, Fahr. (June 

6, 1880), 





2439. Manufacture of Pottery: A. F. Wenger, 
Hanley, Staffordshire. [6¢. 23 Figs.)|—(1) Has reference 
to an improved * blunger” wherein raw c'ay is made into slip, the 
“blunger” being round instead of hexagon shaped, and its arms 
having preferably a reciprocating instead of a rotary motion. (2) 
Relates to an improved filter press for extracting the water from 
the slip. The chambers are carried on two side bars, rollers being 
interposed between the chambers and the bars to facilitate the 
moving of the former. Side levers are provided to prevent the 
chambers from rocking. (3) Ceramic ware is made by first cast- 
ing, and afterwards “ jolleying.” A plaster mould is first filled 
with “slip,” and afterwards taken to the “ jolley,” the chuck of 
which it fits, the article being finished there instead of being 
finished by hand. (4) In driving potters’ jiggers friction gear is 
made use of, or the driving rope is made to pass round a guide 
pulley carried on one end of a lever capable of turning on the axis 
of the main spindle, so by moving the lever in either direction the 
rope comes into contact with the main pulley and rotates it, 
(5) The specification also describes a method of jolleying oval or 
irregulariy shaped articles, and (6) to an improved method of 
extracting iron or steel from pottery materials, by causing the 
material to circulate through passages across which a number of 
soft iron bars constituting the poles of electro-magnets project. 
(June 16, 1880). 


2440. Collecting Stive and Separating Dust, 
&c.,in Working Mill Machinery: J. F. Stewart, 
London. (4. 7. Smith, Jackson City, Mich., U.S.A) [8d4. 4 Figs.) 
—ilas for its object the construction of apparatus for separating 
dust, stive, &c., from the air coming from milling machinery, 
The stive trunk or passage communicates by two or more branches 
at its delivery end with two or more cylinders or chambers of 
wire gauze or suitable open fabric, which cylinders are surrounded 
by an open casing, and have within them brushes working in 
contact with their perforated surface. The branches of the stive 
trunk have each a throttle valve or slide by which the communica- 
tion with their respective cylinders may be cut off. If the stive pipe 
has only two branches, each leading to one of the cylinders, then 
the valves are so arranged and actuated that while one is open the 
other is closed, the positions being regularly reversed at short 
intervals of time; also the brushes are so actuated that those of 
the cylinder from which the stive is cut off are worked while the 
others are stationary. The air containing stive is blown into one 
cylinder and escapes to the atmosphere, leaving its dust on the 
screens. When a certain amount of stive is accumulated, the carrent 
is turned into the other cylinder, and the brushes are started to 
sweep the accumulation and deliver it to a shoot. The mechanism 
for simultaneously reversing the valves and the action of the 
brushes is described in the specification. (June 16, 1830). 


2441. Compound Steam Pumping Engines: E. 
B. Ellington, Chester. [6¢. 5 Figs.)—Is for arranging 
engines that pump water into an accumulator so that they may 
work expansively and yet start in any position. Three cylinders 
are employed, of which the centre one is a high-pressure cylinder, 
and the outer ones are low-pressure cylinders. ‘So each low-pres- 
sure cylinder, besides its supply passage from the high-pressure 
exhaust, is attached a connexion to the main steam pipe, such 
connexion being furnished with a valve, so that when it is required 
to admit steam from the boiler directly to the low-pressure 
cylinders, the valve can be more or less opened. This valve may 
be attached to a moving pat of an accumulator, so that if an 
engine has been brought to rest by the action of the accumulator, 











the subsequent descent of the ram causes the valve to open and 
the engine to start. This valve is also connected to a piston work- 
ing in a cylinder in communication with the pumps by pipes 
furnished with check valves. so that when the engine has been 
started as above described, the pressure from the pumps acting 
on this piston closes tue valve and cuts off the direct supply to the 
low-pressure cylinders, and the engine goes on working as a com- 
pound engine. E isa water cylinder fitted with a plunger, the 
stem of which abuts against a lever F. To this lever is jointed 
another loaded lever G, the joint having a butt indicated by the 
dotted lines so that G is free to descend, but when it is raised it 
causes F to rise. The lever G is connected by a chain g passing 
over a pulley to a counterweight suspended over an accumulator, 
so that when the accumulator rises beyond a certain point the lever 
G descends, and rice versa. The lever ¥F is linked to a slide K which 
governs @ port opening to the branch pipes S leading to the low- 
pressure cylinders. At the side of the water cylinder E isa piston 
slide H which governs the communication between the cylinier E 
and either of the two pipes e! e*, e' being a pressure pipe communi- 
cating with the discharge of the pumps, and e* being a discharge pipe 
for the relief of pressure. As the accumulator reaches the top of its 
stroke, the lever G descends, drawing down the piston slide H, and 
allowing escape of water from the cylinder E. After the engine 
has stopped the accumulator descends, the counterweight raising 
the lever G, whereby, the pressure in E having been relieved, the 
lever F is moved, shifting the slide K to admit steam from the 
main pipe S to the branches. When the pumps have started 
the pressure of the water in the pipe e! acts on the p'stor s ide H 
to admit water to the cylinder Eto force down its plunger and to 
move the lever F and slide K so as to close the port leading to the 
low-pressure cylinders, (June 16, 1880). 


2443. Apparatus for Consuming Smoke and 
Economising Fuel. J. Turnpenny, Leeds. [4¢. 6 Figs.) 
—aA pertorated block of fireclay is placed between the ends of the 
firebars and the bridge to provide a passage for air. It is stated 
“all dampers are dispensed with in this arrangement, and the 
apparatus commences to work as soon as the doors of the furnace 
are closed.” (June 16, 1880). 


2446. Preparing and Decolouring Jute, China 
Grass, &c.: J. J. Sachs, Manchester. [id.)—The first 
part of the invention is for rendering vegetable fibres curly, more 
pliable, and less coloured, and therefore more suitable for spinning. 
weaving, dyeing, and printing. The process consists in first 








cutting the fibres to suitable lengths, passing them through 
rolls to separate adhering fibres, and then treating them witha 
bleaching agent. After the bleaching solution is drained off, the 
fibres are introduced into a solution of caustic soda or potash. The 
fibres remain in the solution from two to ten minutes and are then 
squeezed between rollers or dried in a hydro-extractor, and are 
finally treated with neutralising agents, which are afterwards 
removed by washing. The second part of the invention is for 
process of decolorising and softening vegetable fibres by forming 
azo compounds of the colouring matters of the vegetable fibres by 
the agency of nitric acid, extracting such colouring matters, and 
combining the azo compounds with bases, such as the hydrates of 
the alkali metals. (June 16, 1880). 


2447.* India-Rubber Bands or Cords: C. EKes- 
seler, Berlin. (7 Continental India-Pubber and Gutta-Percha 
Company, Hanover). (2d.)—India-rubber bands with a core of 
hemp or other material are made according to this invention, by 
a@ machine similar to the one used for the manufacture of gutta- 
percha covered copper wire. (June 16, 188)). 


2448. Apparatus for Transmitting and Accele- 
rating Motion: A. M. Clark, London. (J. Schofield, New 
York, U.S.A.) [6d. 10 Figs.)}—The object of the invention is to 
convert slow motion into rapid motion, and slight motion into 
extended motion, by the intervention of ropes, chains, and sheaves 
for the purpose of propelling boats and vehicles, and for driving 
machinery. Four methods of carrying out the invention are 
shown, consisting in each case of fixed and movable sets of sheaves 
which are moved to and from each other to gain an increased 
motion at the end of the chain reeved round them. (June 16, 
1880) . 

2449. Umbrellas and Sunshades: A. M. Clark, 
London. (/. Ul. U. Farradesche, Paris). (6d. 9 Figs1—(1) The 
“stretchers” are united to the “ribs” by joints, whereby they 
are held snugly against the stick when the umbrella is closed. 
(2) The inner ends of the “ stretchers” work in an internal groove 
in the “runner notch” being retained in position by an inner tube, 
the shoulder of which abuts on the shoulder of the * runner.” This 
tube is split at the lower end to make it fit spring-tight in the 
“runner.” (June 16, 1880). 


2450*. Lamps for Sewing Machines: R. Bourne, 
Birmingham. (2d.)—The light is enclosed ina metal covering 
in which there is a lens; a reflector is pivotted so that it can be 
adjusted to any desired angle. The lamp is supported by an arm 
which can be attached to the sewing machine, (June 17, 1589). 


2451* Receptacle for Powders, Matches, &c.: 
R. Bourne, Birmingham. (2¢]—A case is made with an 
inclined false bottom and a sliding door over the shallower end 
When the case is tilted towards the shallow end and the lid drawn 
forward, a small flange carried by the lid draws a portion of the 
contents of the case into a receptacie upon the outside of it. (June 
17, 1880). 


2452.* Metallic Fenders: R. Roberts, Birming- 
ham. [2d.J--ls applicable principally to cast-iron fenders aud 
consists in construcing the front and sides of detached panels, 
cast in moulds, with pins of wrought iron projecting from them. 
In making the fender the panels are placed on the base and are 
united by ornamental castings run in chills which embrace the 
wrought-iron pegs. (June 17, 1880). 


2456. Washing Woollen Fabrics: J. Wetter, 
London. (XN. J. Hannemann, Diiren, Germany). [6d. 3 Figs.Jj— 
Claims “a machine for washing woollen fabrics on their entire 
width and without folds by means of rollers operating as 
describei.” One end of the fabric is sewn to linen of equal width 
and secured to and wound upon a roller, the other end is similarly 
attached and wound on an opposite roller. Between the winding 
rollers are a series of rollers or cylinders, two of which are sub- 
merged in a trough or tank containing the water or lye. The 
fabric passes under these rollers, and is alternately wound back- 
wards and forwards until sufficiently washed. (June 17, 1880). 


2457. Levers for Actuating the Brakes of Tram- 
cars, &c.: E. W. Lemm, Brixton, Surrey. [6d. 2 Figs.) 
—Prvuvides a handle that can be instantly disengaged from the 
brake spindle, so that the brake can unwind without rotating the 
handle, At the upper part of the spindle is a loose collar witn an 
upward projecting arm at one side, and to this arm is pivotted the 
handle, which is bifurcated for a part of its length to embracea 
ratchet toothed coupling on the top of the spindle. Between 
the said coupling and the loose collar is a corresponding 
coupling fast on the shaft, In operation the driver turns the 
handie as usual to apply the brake, but to throw it off he merely 
lifts the handle, carrying thereby the upper coupling out of gear 
with the lower one and leaving the shaft free. (June 17, 1880). 


2458. Apparatus for Purifying and Softening 
Water: G. Best, March, Cambridgeshire. 4 [6d. 
2 Figs.}—A condenser is constructed with sieves or strainers 
between the inlets for cold water and steam. The water falls 
through the sieves jike a shower of rain, and coming into contact 
with the steam leaves, itis stated, the* harder matters” behind and 
issues from the condenser * beautifully soft,” (June 17, 1889). 


2460.* Low-Water Alarms for Steam Gene- 
rators: S. and H. N. Bickerton, Ashton-under- 
Lyne. and D. Orme, Oldham. ([2¢.)—The apparatus is 
constructed so that only dry steam escapes through the whistle 
instead of steam and water as heretofore. A three way cock is 
placed between an enclosed chamber and the boiler for the pur- 
pose of testing the working condition of the apparatus. The com- 
municating pipe has two orifices in its end one above the other, 
so that when water descends below the upper orifice, the steam 
forces it out through the lower orifice, and dry steam only is 
admitted to the chamber. A float connected by a spindle operates 
a valve in connexion with the whistle when the water in the boiler 
reaches a given level. (June 17, 1880). 


2462. Expansion Gear of Steam Engines: A. 
Dobson, Belfast, Ireland. [6d. i3 /igs.)—Kefers to the 
means of actuating the cut-off and other valves of steam engines. 
The illustration shows the apparatus applied to flat or slide valves; 
ais a loose sleeve, & a loose key, c lever, d a bar having slots or 
grooves ¢ ¢ toreceive the loose key 6, d' valve spindle, f governor 


i Oe. a 
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rod. The governor rod / is attached to the bell-crank levers, as 
shown, and communicates motion to the loose keys 6, which are 
thrown in or out of gear with the slots or grooves e. As the 
governor rod falls or rises, the steam valve is closed (by the aid of 
a spring) at short or long intervals, according to the load on the 
engine. (June 138, 188%). 

2463.* Davits for Carrying and Stowing Ships’ 


Boats: J. W. D. McDonald, Bembridge, I1.W. [2d.)— 
Relates to the construction of dayits whereby greater economy 
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of space is attained, and the boats are kept outside the davits. 
The davits are made of two vertical pieces of suitable material, 
bolted together for a portion of their length, and spread out at 
their lower ends to form feet. These feet are hinged to lugs 
stepped on the ship's rail. Midway between the feet of each davit 
is placed an upright stanchion reaching nearly to the level of the 
spread-out part of the davits. On the top of this stanchion are 
pulleys, over which passes the topping lift for the davits, which is 
secured to the davits at the top of the spread-out legs thereof. 
(June 18, 1880). 


2464. Curingand Disinfecting Casks, Vats, &c.: 
F. Baxter, Burton-on-Trent. [4¢)—The cask to be 
treated must have both heads taken out, and a thin shaving taken 
off the inside, which should then be thoroughly heated by a 
“cresset” stove. A compound, composed of carbonised saccharine 
matter, sulphate of zinc, bisulphate of lime and water, mixed in 
certain proportions, is then applied to the heated interior. After 
the cask has been dried, another coat of compound is applied, and 
the cask egain dried, when the operation is complete. The heads 
are treated in a similar manner, (June 18, 1880). 


2466. Regulating the Flow of Liquids into Tanks, 
&c: D. Young, London. (6d. 6 Figs.) - Consists in con- 


necting a wedge to the arm of a ball lever, so that when the ball 
falls by its own weight, the valve is opened by the wedge; and 
In 


when the ball rises the pressure of water closes the valve. 





some cases the reverse of this is obtained by so placing the wedge 
with respect to the lever and the valve that the pressure of water 
opens the valve when the ball falls; the valve being closed against 
the pressure by the rising of the ball. The illustration sufficiently 
explains itself. (June 18, 1880). 


2467.* Producing Lighting Gas from Gasoline 
&c.: C. Kesseler, Berlin. (?. Richier and W. Triebel, 
Berlin, (2d.}—In order that the air may always absorb a definite 
amount of hydro-carbon it is pumped into the carburetter by a 
pump of a certain capacity and the mixture is pumped out by 
snother pump of greater capacity running at the same speed. As 
all hydro-corbons are not equally volatile, provision is made for 
distributing automatically the hydro-carbon over a greater or less 
number of trays according to the pressure of the mixture pumped 
out. (June 18, 1880). 


2468. Apparatus for Telephonic Signalling: E. H. 
Johnson, London. [(d.5 Figs }—To afford time for making 
of one or more effective contacts between the signalling battery 
and the line during the time that the arm, carrying the hook 
upon which the telephone is hung, is moving upwards or down- 
wards, there is provided at the inner extremity of the lever a 
toothed segment, which operates an escapement wheel and 
pendulum to retard the motion of the lever. A is the hooked lever 
turning on the centre a; ¢ isa binding screw through which the 
relay D, which brings into operation a bell, is placed in circuit 
with the line when the telephone receiver is on the hook; disa 


Fig 2 
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binding screw through which the telephone receiver C is placed 
in circuit with the line when the telephone is off its hook. and the 
lever A is in the position shown in Fig. 1, the bell being then cut out. 
E is another vibrating lever onthe centre e. When the parts are in 
the position shown, this lever is in contact with the screw 7, which 
places the transmitter F in cireuit, the lever being connected at ¢ 
to a conductor leading to the battery G. The lever E is usually 
made with an insulated and uninsulated portion, in order that as 
the lever A passes over the insulated portion in its upward and 
downward motion a pulsation may be sent to the signalling 
apparatus of the station to be communicated with ; m isa segmental 
rack, i a pinion, » an escapement wheel. and g a pendulum, 
Other modifications of the escapement motion are shown. (June 18, 
1880), 


2470.* 





Fastening for Belts, Straps, Cravats, &c.: 
J. A. E. Sabatier,London. (2¢.)—Is devised asa substitute 
for buckles, and consists of a metallic box fixed to one end of the 
strap; its lateral sides have two parallel slots cut at an acute 
angle obliquely to the bottom of the box. a fluted friction roller 
extends across and revolves in the slots. The free end of the strap 
is pressed against the bottom of the box or aguinst the opposite 
side, the slot being inclined for that purpose. (June 18, 1850). 
2471.* Cans or Vessels: W. B. Williamson, Wor- 
cester. (2d.J—As applied to a milk can the invention consists in 
making the rim of the cover of a strong and deep band of vul- 
canised india-rubber supported upon a narrow vertical flange on 





the underside of the cover. When the cover is fastened down the 
india-rubber forms a liquid and air-tight joint between it and the 
shoulder running round the mouth of the can. The cover is 
secured to the can by means of a fastening consisting of a flat bar, 
the centre of which is pivotted to the contre of the cover and the 
two ends of which are bent down to form catches with inclined 
faces, which engage similar inclined faces on “bail eyes” fixed to 
the can. The fastening bar may be locked in position by a padlock 
or other suitable means, (June 18, 1880). 


2472 ~o- for Filtering Water: G. W. 
Dawson lis, U.S.A. (6d. 8 Figs.}—The improve- 
ments consist in providing a filtering receptacle with a four-way 
cock case having four ports anda key or plug having a central par- 
tition with a recess or water-way on each side, so that the currents 
of water in the filtering receptacle can be reversed without shutting 
off the inlet or discharge openings. The hollow receptacle A is 
filled with silex, animal cbarcoal, or other filtering material K, 
which can be removed and replaced by removing screw plugs or 





covers from openings in the receptacle. When the key or plug of 
the four-way cock is turned in the position shown, the water 
passes through the filter in the direction indicated by arrows. 
When it becomes necessary to remove the sediment collected in the 
filtering material near the screen w the plug is turned to another 
position and the current reversed, when the sediment is discharged 
through an opening in the opposite side of the four-way cock until 
the water becomes clear, when the opening is closed and the filter 
ready for useagain. (June 18, 1880). 


2473. go Machines: C. A. Duval and T. 
oskison, Ipswich, Suffolk, (64 1: Fiygs)j—Firstly 
relates to means of controlling the rakes of self-raking reaping 
machines. Secondly, an arrangement for adjusting the height of 
the outer end of the finger bar. Thirdly, the method of support- 
ing the body of the reaper, whilst the platform and finger bar are 
being raised to an upright position for transport. (1) As the rollers 
on the rake travel over the path of the camway, they push back 
a tappet piece which regains its position after each roller has 
passed. Each movement of the tappet operates, by a pawl, a 
loosely mounted cylinder moving it one tooth at a time. The 
cylinder has a number of projections which engage and snap past 
a@ cam on a rocking shaft; an arm on the rocking shaft is hooked 
to a spring latch which retains the cam path switch in the position 
for causing all the rakes to act as gatherers. The cam slides along 
the rocking shaft, and can be set opposite to any set of projections 
on the cylinder. By combining the number of teeth in the rachet 
with the number of projections on different parts of the circum- 
ference of the cylinder, the delivery of the crop from the platform 
can be caused to take place at any desired interval; that is to say, 
every other rake, every third, fourth, fifth, or sixth rake, or all, or 
none of them, can be made to sweep the platform. The paw! on 
the tappet piece is connected with a treadle so that the driver can 
lift the pawl out of gear; the rachets on the cylinder are then not 
moved, and all the rakes actas gatherersonly. (2) For adjusting 
the finger bar, the axle of the dividing shoe wheel is formed ona 
lever, one end of which is centred on the shoe; the opposite end 
carries a pulley over which passesachain. One end of the chain is 
carried by a ratchet barrel, the other by the bottom of the shoe, A 
lever or spanner is used for turning the ratchet barrel and winding 
up or unwinding the chain, when it is desired to raise or lower 
the end of the finger bar. (3) To obviate the necessity of blocking 
up the machine (whilst the hinged finger bar and platform are 
being raised, and the side wheel shifted to the position for trans- 
port as usual), a hinged leg or footis jointed to the main frame, and 
serves to take the weight. (June 18, 1880.) 


2474. Glazing Horticultural Buildings: W. G. 
Smith, Bury St. Edmunds. [td 4 /igs.)-The upper 
surface of the sash bars is rebated into a succession of shallow 
steps of a length suitable for the length of pane used. The panes 
are longer than the steps in the sash bars, so that the bottom of 
one pane overlaps the top edge of the pane below it, and the steps 
are of such depth that the top surface of the one pane is flush 
with the bottom surface of the pane above it. The side edges of 
adjacent panes do not quite meet, and between are wood screws 
with dished washers under their heads, which secure the glass. 
Metal hooks prevent the panes from sliding down the sashes. 
(June 18, 1880). 


2476. Manufacture of Matches : : W. 
London, (Société des Allumettes, Caussemille Jeune et Cie., and 
Roche et Cie., Paris.) (2d.)—They are cut with saws from a block 
of wood in such a manner that one end of each remains attached 
to the end of the block, and upon the uncut portion of the block is 
attached the glass paper or material upon which the matches can 
be struck when they are broken away from the block. The blocks 
to be cut are placed in a sliding carriage which is pushed towards 
a number of circular saws, and the blocks are cut the required 
depth, They are then cut in a direction transversely to the first 
cuts, and the separated pieces form the matches, which are fur- 
nished with sulphur and phospborus in the ordinary manner. 
(June 18, 1880). 


2478.* Hoist Protectors: J. W. Midgley, Keigh- 
ley. [24.J]—At the top and bottom of the hoist well are rollers, 
around which isa belt of canvas the width of the cage, and long 
enough to reach up the front and down the back of the well. A 
hole is cut through this belt to afford admission to the cage which 
carries the front side of the band with it so as to close the opening 
to tke well in every room except the one in which the cage happens 
tobe. (June 18, 1880).) 


2482. Heating, Hardening, and Tempering 
Steel Wire: J. Sykes, Lindley, Huddersfield. [‘7. 


3 Figs.]—Specially applicable for wire for the manufacture of card 





teeth; 5 is a rotating drum covered with lamp wick or cotton wool 
saturated in paraffine and exposed to a current of air discharged 
by a fan through the pipe 7. The air and volatile spirit pass toa 
receiver 9, andthence to a burner 10, where they are ignited over 





wire gauze. The wire from the swift 13 is Jed through the flame, 
thence into an oil or water bath, and finally over a plate of copper 
ora slab of fireclay, heated by another burner, to be tempered. 
(June 19, 1880) 


2484.* Regulating Admission of Steam Cylinders, 
H. A. Bonneville, Paris. (4. von Brochowski, Brussels). (2d.} 
—The slide valve now in ase is replaced by an improved slide valve 
provided with a double shell, and surmounted by a slide, the motion 
of the eccentric rod being controlled by a spring and an “‘ oscillating 
click.” (June 19, 1880). 


2485.* Couplings: E. Wilson, London. ([2i.)—At 
the ends of railway carriages are provided hooks in the form of a 
harpoon head, an extension from which is made to turn freely on a 
pin in an upward direction, One hook consists of a single bar, 
and the corresponding one of double bars with a space between 
them to allow the single bar to catch within the double one when 
the two carriages are pushed against one another. A lever is pro- 
vided for raising one of the catches to release the coupling. (June 
19, 1880), 


2487. Drawing and Spinning Machines: E. 
syne. Huddersfield, and W. Cliffe, Golcar, Yorks. 

(2d.]—Relates to that class of machinery in which the roving passes 
through a revolving tube and a pair of drawing rollers before being 
wound upon the spindle. The improvements consist in combining 
the tube and rollers in such manner that they revolve together to 
avoid what is known as false twist. The tube is made in the form 
of a square box with tubular ends, and within the box are a pair 
of small drawing rollers suitably driven. (June 19, 1880), 


2488. Stegpers for Bottles: J. Lamont, Glas- 
gow. [éd. igs.) —Consists in forming the stem or boy of the 
stopper with a recessed bottom, in combination with a ring or tube 
of vulcanised india-rubber around the lower part, so that the head 
of the stopper always falls foremost into the mouth of the bottle 
when the bottle is filled. The stopper is specially constructed for 


use with bottles made according to Specification 1923 of, 1874. 
(June 19, 1880), 
2489.* &ce., 


Apparatus for paving. Seve. 
Yarn or Thread: T. P. Miller, buslang, N.B. 
(24.]—The drying chamber is divided into stories by horizontal 
partitions, and in each story there is a broad horizontal endless 
belt constantly running. The hanks are placed on the topmost 
belt which slowly carries them the whole length of the chamber, 
and at the end drops them through an opening on to the belt 
beneath, which, in its turn, carries them to the opposite end of the 
chamber and drops them on to the next belt and so on. Instead of 
the belts, double sets of raiis worked by cranks, so that they 
alternately rise and advance and descend and recede, somewhat 
like a Cornish man-engine laid horizontally, may be employed to 
carry forward the hanks. (June 19, 1880). 


2492.* Machinery for Moul Paste and Mak- 
ing Pies: W.S. Clark, D. Edw and R. Devon- 
port, Manchester. (2.)—Applicable to vertical spindle 


machines ; the invention aaa in attaching two dies to the 
plunger which act simultaneously on the paste, one to mould the 
pie, the other tolid it. The dies are made of giass, earthenware, 
or enamelled metal. (June 19, 1880). 


2493. Bicycle Lamp: J. Lucas, Birming 

(6d. 8 Figs.}—At the top of the lamp is a boss bored to fit the 
spindle of the bicycle wheel. This boss is cut in halves by a 
vertical longitudinal division, and is hinged together at the top. 
To one half is attached the lamp box containing the oil reservoir, 
wick, chimney, &c., and to the other half the lamp door with the 
lens. To place the lamp in position it is opened until the box 
and the door are in the same straight line, when it can be easily 
passed between the wheel spokes. A peculiar form of leather 
washer to obviate the “chattering” of the lamp is described. 
(June 19, 1880) 


2496.* Steam Wheels: J. T. Howson and W. 
Tate, Sheffield. (2¢)—‘o produce a simple motor for light 
work a wheel having a series of pockets in its periphery is 
enclosed within a (casing, through the upper part of which the 
steam enters, and from the lower part escapes. (June 19, 1880). 


2497. Manufacture of Vanillin: W. R. Lake, 
London. (A. Meissner, Olmuetz, Moravia), [4d.]—The new pro- 
cess for the manufacture of the aromatic principle of vanilla con- 
sts in producing it from eugenol C,, Hj, O, by first forming 
aceteugenol, then oxidising the said product with a certain 
proportion of permanganate of potash in a neutral solution, and, 
finally, further oxidising the product with bichromate of potash 
in @ neutral solution. The aceteugenol is obtained by digest- 
ing the dry eugenol with an excess of acety chloride C, H, 
OCL The excess of acety chloride is distilled off, and the re- 
mainder used for the produc tion of vanillin. (1) The crude 
aceteugenol is oxidised in a neutral solution, forty seven to 
fifty parts of permanganate being used to twenty parts of 
aceteugenol. The product obtained is separated by a filter press 
from the binoxide of managanese formed during the oxidisation, 
and after the decomposition of the small quantity of the carbonate 
of potash by sulphuric acid, the clear liquid is evaporated in a 
vacuum at 50 deg. Cent. to about one-fifteenth of the originul 
volume. The acetvanillin is extracted from the lye thus obtained 
by repeated agitation with ether. (2) The lye freed from the 
acetvanillin is heated to 100 deg. Cent. to remove all the ether, and 
after being neutralised is mixed with neutral chromate of potash. 
The mixture is heated until the chromate is decomposed, and the 
product filtered off from the oxide of chromium, and shaken up 
with ether to remove the acetvanillin formed during the oxidising 
process. This operation is repeated on the lye several times. 
After the evaporation of the ether, the acetvanillin is boiled with 
soda, by which operation crude vanillin is obtained, which is puri- 
fled by being dissolved in ether, and shaken up in a warm satu- 
rated solution of bisulphite of soda, and set aside to crystallise. 
The crystals are washed in bisulphite of soda solution and strong 
alcohol, and finally decomposed by sulphuric acid when the vanillin 
separates as a colourless oil, and can be finally recrystallised in 
water. (Jane 19, 1880), 


2499. Injectors: S. Borland, Manchester. [é/. 
6 Figs.}—The object of the invention is to construct an injector so 
that the branches for pipes for bringing steam and water to and 
taking it from the injector need not be disturbed when it is neces- 
sary to examine or clean out the nozzles or internal parts, and 
further to construct the internal parts so that they may readily be 
removed and replaced. The injectoris mainly formed by a hollow 
block or casting which has, at opposite sides, two junctions for 
unions, one being the water inlet and the other the water outlet. 
The casting has also two other junctions on opposite sides, one for 
the steam connexion and the other for the casing or cap; a is the 
block with four branches; a‘ is bored out to receive the steam 
cone 6; a? is a diaphragm to carry the combining cone c, the other 
end of which fits a partd in which the receiving cone and overflow 
orifice and passages are formed, the lower end being coned to fit 
into the cap e screwed on to a branch of a; d' is the orifice for 
overflow which escapes along the passages d* and out through a 
hole in the cap ¢, past a valve f!; d* is the receiving cone, which 
branches into two passages d*, and thus enters the space z, from 
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which there is a passage to the branch a* and thence to the boiler, 
(Juae 21, 1880). 

2523. Purifying and Ageing Liquor: W.R. Lake, 
London. (4A. L. Wood. Boston, U.S.A.) (6d. 3 Figs.}—The object 
of the invention is to purify and age spirits without removing them 
from the “original” cask. Into the bung-hole of the cask is placed 
a funnel to prevent waste from overflowing, and through this funnel 
(which has a top) is inserted a pipe which extends to the bottom of 
the cask. Air, forced by a pump through a worm in a steam 
cylinder, enters the cask by the pipe and rises up through the liquor 
escaping by an exhaust pipe into a tank full of water, where the 
matters carried over are partly condensed. (June 22, 1830). 


2563. Fastening for Suspending Stockings, &c.: 
H. W. Everard, Manchester. [(d. 5 /igs.)—I\s also applic- 
able as a curtain or dress holder, and consists of a device re- 
sembling the friction buckle sometimes used on braces. The 
article to be held is pressed between prongs and a flat plete so 
arranged that the strain tends to draw the teeth into the material 
and against the plate. (June 23, 1880). 


2589. Machinery for Packing Sugar, &c.: A. 
Stewart and A. Hunter, Greenock. [(¢. 3 Figs.)—Is 
for packing loose granular materials firmly and solidly into casks 
by imparting to the casks a quick up-and-down motion during the 
process of filling. B is a table standing on a wooden ring or 
buffer F, and } rovided with tweive ratchet-shaped inclines B3. 
is a wormwheel turning loosely on the ring A', and driven by the 








worm E, Dare ratchet-shaped inclines on the upper side of the 
wormwheel, In operation the cask is placed on the table of 
the machine, and the worm putin motion. As the inclines on the 
wormwhee! pass under the inclines on the table they alternately 
lift the table and suddenly let it fall. producing a tilting and a 


hammering motion on the substance in the cask. The hydraulic 
cylinder in the centre of the tableis for tilting it over to deliver the 
full cask, (June 25, 1880). 

2630. Provision Boxes or Cases, &c.: F.S. Colas, 
Paris. [6d. 6 Figs.jJ—The case has a cover like a canister 
cover, with a deep flange. A corrugation running round the flange 


receives a wire the end of which is brought out through a hole and 
furnished with a button. When the button is pulled the wire cuts 
the flange ia two and liberates the lid of the box, which, however, 


has a sufficient depth of flange left attached to it to allow of its 
being temporarily secured in its place again. (June 28, 1880). 


















































position. The operation of the eccentrics C for multiplying the 
power as the strain on the rudder increases will be understoo 
without further description. (October 11, 1880). 


4320. Skate Attachments: H. J. Haddan, London. 
(C. Brewster, Montreal, Canada), (4d. 5 Figs.)—Relates to improve- 
ments in the attachments described in former Specification 1126 of 
1876. The side clamps are operated by means of a double-slotted 
plate. A screw and thumb nut beneath the waist of the foot forces 
the slots outward and inward, and consequently moves the clamps 
nearer together or further apart. The turning of the screw also 
tightens or loosens the heel clamp. (October 23, 1880). 


4345. Spirit Levels: W. W. Vaughan and A. 
Clark, Stockton, California, U.S.A. [4¢. 9 Figs.|}—The 
tube is bedded on a bright reflecting surface, and an adjustable 
mirror is so placed that the image of the air bubble can be thrown 
outward to either side and at any desired angle. (October 25, 1880). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the piesent time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 25 and 36 
Bedford-street, Strand. 








THE INSTITUTION OF CIVIL ENGINEERS. 
ADDRESS OF THE oounees. Mr. ABERNETHY, 


At the ordinary meeting on Tuesday, the 11th of January, 
Mr. Abernethy, F.R.S.E., delivered an inaugural address 
as President. 

He referred, in the first place, to the progress made 
within recent years in the character and extent of our 
mercantile marine, and the consequent increased develop- 
ment of intercommunication between this country and all 
parts of the globe. The great impetus given to commercial 
enterprise by the construction of railways tended inevitably 
to the extension of ocean navigation ; but there were other 
causes to which that result might be attributed, such as 
the practical introduction of the screw propeller, in place 
of paddle-wheels, in 1836, the successful crossing of the 
Atlantic by steam vessels in 1838, and the opening of the 
Suez Canal in 1869. The Suez Canal had not led to any 
increase in the size of vessels, because their dimensions 
were necessarily limited by its width and depth; but there 
had been an extraordinary development in the number of 
steam as compared with sailing vessels, as was evidenced 
by the Board of Trade returns ; and in all probability the 
number of sailing vessels would continue proportionally to 
diminish, owing to improvements in the marine engine, 
and to economy in the consumption of fuel. 

Conseguent upon the increase in the number and size of 
steam vessels, it had become necessary to enlarge and 
materially to improve the accommodation afforded by the 
various harbours throughout the kingdom. Selecting a 
few prominent examples, the President contrasted their 
condition in 1848-50, when he visited them under instruc- 
ticns from the Admiralty, with their present state. Com- 





2637. Corsets or Stays: W. R. Lake, Lond 
(M. K. Bortree, Michigan, U.S.A) [6d. 4 Figs.}—The breast 
portions are cut away and detached breast-pieces are provided with 


fastenings for attaching and adjusting them. Other portions 
of the corsets are made separately, tho object being to insure 
adjustability to the figure of the wearer. (June 26, 1880), 


4130. Steering Apparatus for Vessels: A. M. 
Clark, London. (J. /. Guild and A. E. Knight, both of 
Shanghai, China). (6d. 9Figs.}—The rudder is operated by chains 
which are directly connected with the piston rods of cylinders. 
rhe travel of the steam piston is retarded or accelerated, or locked 


in the position desired by means of liquid buffers. A valve of 
peculiar construction regulates the pressure and differential 
eccentrics, allows the power to be applied progressively in propor 
tion to the increase of water pressure on the rudder. The illustra- 
tion will explain the invention. A is a steam cylinder, B B 
cylinders containing oil; these cylinders have separate pistons, the 


rods a of which are connected by crossheads 6. The steering 
chains ¢ are attached to the crossheads and led over pulleys a! 
and eccentrics ¢ to the tiller d. D is the steam chest containing 
sliding valve ¢, inlet ports c', and exhaust port d'. A cross shaft 
J carries the steering wheel g and eccentric e’ by which the valve 
e is operated. When the valve is in the middle both ports c' are 
open for admission of steam and the exhaust closed, and conse- 


quently giving equal pressure on both sides of the piston. The 
movement of the valve in either direction from the centre closes 
one or the other of the ports and opens it to the exhaust. The 


cylinders B are connected by a pipe with passages in their sides, 
The passage of oil is permitted or stopped by valves contained in 
achamber E; reservoirs K maintain the supply of oil in case of 
accidental waste, Connected with the wheel gis a pointer which 
indicates on an index plate m' the position of the steam and oil 
valves. When the pointer is at ‘port’ the steam valve is at the 
extreme length of its travel with the exhaust port and oil valve 
open to the port end of cylinder A, thus allowing escape of steam 
pressure sufficient for the travel of the piston. When at “steady 
port” the valve closes the steam port and oil passages, and thus 
locks the apparatus at any point in the movement. When at 
“ steady” the oil ports are open and the steam valve in the middle 





g on the west coast, he said that only vessels 
drawing 17ft. could navigate the Clyde at the former 
period, whereas now vessels drawing 22 ft. left Glasgow 
three hours before high water and reached the sea in one 
tide. In the interval 23,000,000 cubic yards had been 
dredged from tke bed of the river, and the Clyde was one 
of the best instances of successful river improvement, by 
the enlargement and regulation of its channel. The quays 
at Glasgow bad been increased from 14 mile to 3 miles, and 
a tidal , ser had been constructed at Stobcross having 32} 
acres water space, with a depth at low water of 20ft. At 
Greenock the tidal dock accommodation had been increased 
from 20 to 100 acres. At Barrow-in-Furness magnificent 
docks had been created, having a water area of 121 acres, 
entered by a lock 700 ft. by a 100 ft., with a depth of water 
over the sill of 31 ft. Gin. at high water springs, or 24 ft. 
at neaps, and capable of admitting the largest class of 
vessels yet constructed. At Liverpool the range of docks 
occupied a length of 3 miles at the former period, and of 
6 miles at present, the water area having been increased 
from 130 to 274 acres, the maximum size of entrance lock 
being 498 ft. by 100 ft., with 30 ft. 10in. of water over the 
sill at high water springs, or 23ft. 10in. at neaps. At 
Birkenhead the increase of water area had been from 11) to 
159 acres. The largest lock was 398 ft. by 85ft., with a 
depth of 30 ft. 10in. over the sills at high water springs, 
or 23ft. 10in. at neaps. The navigation through the 
entrance sea channels of the River Mersey had not been 
improved to a corresponding extent. Much remained to 
done for increasing the depth of water over the bar, which 
at present was only 10 ft. at low water spring tides. 

Of the ports in the Bristol Channel, Swansea, in 1848, 
consisted of a mere tidal harbour in the old bed of the 
river Tawe. Now it had docks and basins of 33} acres 





water space, with a maximum depth over the sills of 26 ft. 
at springs, or 18 ft. Gin. at neaps, with an equal depth in 
the entrance channel. Cardiff, in 1848, had a dock of 19 
acres water area. Now the docks consisted of 74 acres 
water space, the largest entrance lock being 350 ft. by 80 ft., 
with a depth over the sills of 35 ft. at springs, or of 20 ft. 
at neaps. The Penarth dock, near Cardiff, contained a 
water area of 18 acres, with a lock of 270 ft. by 60 ft., 
and a depth over the sill of 35 ft. at springs, or 25 ft. at 
neaps. The various entrance channels leading to the docks 
had been improved and deepened by dredging to a depth 
corresponding to that over the deepest sills. At Newport 
the dock accommodation had been increased from 4 to 40 
acres, the largest entrance lock being 350 ft. by 65 ft., with 
a depth over the sill of 35 ft. at springs, and of 25 ft. at 
neaps. At Bristol, in 1849, there existed 68 acres of dock 
area, with an entrance lock 200 ft. by 63ft., and a depth 
over the sill of 32 ft. at springs, and 23 ft. at neaps ; these 
were exceptional dimensions at that period, having been 
specially adapted for admitting the Great Western steamer. 
This port, including the Avonmouth and Portishead docks, 
now comprised 104 acres of water space, with locks 454 ft. 
by 70ft., and 444ft. by 66ft. respectively, and 39 ft. of 
water over their sills. ‘The tortuous navigation to Bristol 
had been avoided by the deep-water entrances leading direct 
from the anchorage of King-road to the Avonmouth and 
Portishead docks. 

The great packet station of Southampton in 1848 had a 
tidal harbour of 16 acres water space, with a depth of 18 ft. 
at low water spring tides. Since then a dock had been 
added of 10 acres area, with an entrance 60 ft. in width, 
and a depth of 28 ft. at spring tides, or of 24 ft. 6in. at 


neaps. 

In 1848 the port of London had 197} acres of docks, the 
largest entrance lock being 191 ft. by 45ft., and a depth of 
24.7 ft. of water over its sill at springs, or of 20.7 ft. at 
neaps. At present the docks had an area of 491 acres, the 
maximum sized lock being 550 ft. by 80 ft., with a depth of 
water over the sill of 30 ft. at springs, or of 25 ft. at neaps. 
Many of the shoals had been removed from the bed of the 
River Thames, and improvements to a limited extent were 
being carried out by the Conservancy Board; but it was 
extraordinary that while minor navigable rivers had been 
deepened so as to admit of the passage of large vessels at 
low water, there was only an available depth of about 15 ft. 
at that period of the tide between Gravesend and Wool- 
wich, and for a considerable distance below London Bridge 
it was practically restricted to 12 ft. by the Thames 
Tunnel. 

On the east coast, at Hull, in 1850, the dock accommoda- 
tion amounted to 38% acres area, the widest entrance being 
50 ft., with a depth over the sill of 26 ft. 2in. at springs, 
or of 20ft. 2in. at neaps. Now the docks occupied an area 
of 814 acres, the largest lock being 320ft. by 80ft.; with 
28 ft. 3in. over its sill at spring tides, or 22ft. 3in. at 
neaps. Considerable improvements were contemplated for 
dredging the channel leading from a new dock entrance to 
the deep low water anchorage of Hull-road. Favoured by 
its geographical position, and situated on one of the finest 
navigable rivers in the kingdom, Hull was now the third 
port in relation to the value of its exports and imports. 
The entrances to the eastern and western systems of docks 
at Hartlepool in 1848 were unprotected from easterly seas. 
Now they were sheltered by a breakwater 400 yards in 
length ; the total area of the docks was 79 acres, the widest 
entrance being 60ft., with a depth over sill of 26ft. at 
springs, or 23ft. at neaps. At Sunderland the dock 
space had been increased from 6to 553 acres, with an 
entrance lock 475 ft. by 60ft., having a depth over the sill 
of 29 ft. 6 in. at springs, or of 26 ft. at neups, the entrance 
channel having been dredged to the same depth. Like the 
Clyde, the Tyne was a remarkable instance of the success- 
ful treatment of a navigable river. In 1850, extensive 
shoals existed which impeded the navigation. The depth 
of water over the bar was 21 ft. at springs, or 6 ft. at neaps, 
with varying depths up to Newcastle Bridge, immediately 
below which the depth was from 12 ft. to 17 ft. at springs, or 
12 to7 ft. at neaps. All these shoals had been removed, the 
indents which formerly existed on the shores had been filled 
up, and a nearly continuous line had been formed along each 
bank, while upwards of 62,000,000 tons had been dredged 
from the channel. The present depth over the bar was 
35ft. at springs, or 30ft. at neaps, and up to old New- 
castle Bridge, there was a depth of 20ft. at low water. 
The improvement of the Tyne, as of other navigable rivers 
in Great Britain, was due to the enlargement of its channel, 
which was treated as a tidal reservoir, and thus was created 
a current sufficiently powerful to sweep away the bar that 
originally existed when its tidal capacity was less, and the 
force of the outgoing current was proportionally weak. 

At Leith since 1850 thedocks had been enlarged from 
10; to 53 acres, the largest entrance lock being 350 ft. by 
60 ft., with a depth of 25ft. over the sill at springs, or of 
21 ft. 3 in. at neaps. ‘The sea channels and protective 
works outside had been proportionately improved. Dundee, 
in 1817, had but 11} acres of dock completed or in course 
of construction. It now possessed 39 acres, the largest 
lock being 300 ft. by 60 ft., with depth over the sill of 25 ft. 
at springs, or of 21 ft. at neaps. Aberdeen had no docks 
until 1848, when the whole of the tidal harbour in front of 
the town was converted into a dock of 37 acres, having a 
lock of 250 ft. by 60 ft., with a depth over the sill of 22 ft. 
at high-water springs. The River Dee had since been 
diverted into a new channel, to provide for future exten- 
sion, and to give a more direct and increased force to the 
outgoing tidal current, by which the bar had been virtu- 
ally removed. About 1848 there was little or no provision 
on the east coast of Scotland for fishing boats, and a great 
loss of life and property constantly occurred. Various 
northern ports had been greatly improved, and the two 
principal stations, Peterhead and Fraserburgh, formerly 
dry at low water, had been considerably enlarged, at great 
cost, by the construction of extensive breakwaters, and 
deepened to admit boats at all periods of the tide. During 
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1879 these harbours afforded shelter to 1400 boats. The 
growing importance of the fisheries on the east coast of 
Scotland might be gathered from the fact that in 1879, 
there were engaged in this trade 4110 boats, employing 
upwards of 24,000 men. 

The harbours of Ireland had of late years been much 
improved. At Belfast, in 1850, no floating dock accommoda- 
tion existed. There were now 31} acres of docks and tidal 
basins, exclusive of timber ponds. The available depth of 
water throughout the channel was 22 ft. 6in. at springs, 
and 21 ft. 6in. at neaps. At Dublin, by the construction 
of deep water quays and dredging in the River Liffey, the 
facilities were such as to enable the channel steamers to 
sail at fixed hours, irrespective of the tide, and to accom- 
modate the largest class of vessels. The depth over the 
bar, which in 1849 was only 12 ft. at low water, was now 
16 ft., giving a depth of 28 ft. at high water springs, or of 
25 ft. at neaps. The total length of quayage was 32,000 
lineal feet. 

While improvements had rapidly progressed in the com- 
mercial harbours of thie country, those in connexion with 
Continental iutercommunication, and for the protection of 
coasting vessels from the effects of storms, had remained 
generally unchanged. At Dover there was still only a single 


picr, affording no adequate shelter during on-shore gales ; | 


the entrance to the harbour and the anchorage were entirely 
unprotected, and what had been termed the horrors of the 
Channel passage remained unmitigated. Folkestone was 
likewise altogether inadequate in extent and depth of 
water. Theentrance to Calais harbour was, if anything, 
in a worse condition than in past years,and the problem 
of forming a deep-water harbour at Boulogne on an exten- 
sive range of sandy foreshore, but enclosing a large space 
with breakwaters, remained to be solved. On the coast of 
Flanders, there was reason to believe the Belgian Govern- 
ment contemplated supplementing the harbour at Ostend 
by one capable of affording shelter at all periods of the 
tide. Although efficient harbours were wanted for the 
short Channel service, nevertheless, communication with 
the Continent, pirticularly with Germany, was carried out 
by the deep-water harbour at Queenborough, and the 
natural port of Flushing, on the opposite coast ; and this 
service would, in all probability, be soon supplemented by 
a harbour in the Medway, opposite Sheerness, and a cor- 
responding port on the Belgian coast. 

The new ship canal, from the North Sea to Amsterdam, 
was available for the largest class of sea-going steamers ; 
and the works carried out at Antwerp had more than 
realised the project of the first Napoleon. Much, however, 


remained to be done for improving the navigation between | 


Antwerp and the sa before the dock accommodation would 
be fully available for the largest class of vessels, and the 
Texel was subject to the drawback of being impeded by ice 





during winter. At Rotterdam, tidal docks, having an area 
of 97 acres, had been constructed on the south side of the 
river, and were furnished with modern appliances for 
carrying on an extensive commerce, with perfect railway 
communication around its quays, and in connexion with the 
main lines to all parts of the Continent. 

At the chief commercial harbours of France considerable 
improvements had been effected. At Saint Nazaire a dock 
of 254 acres area, with an entrance 82 ft. in width, and a 
depth of 24 ft. over the sill, had been constructed, and an 
additional dock of 55} acres area was nearly finished, open- 
ing out from the present one by a lock 426 ft. by 82 ft., 
| with a depth of 24 ft. over the sills. The port of Marseilles, 
| in 1848, consisted simply of the tidal basin termed the 
Vieux Port. Now, under the shelter of the great break- 
| 


water, there were four basins in addition of an area of 
3763 acres, with 22,960 lineal feet of quays, and a depth 
varying from 23 ft. to 33 ft. There were also graving 
docks and all modern appliances for loading and discharg- 
ing cargoes in connexion with the railways, and Marseilles 
had become one of the principal harbours in Europe. The 
port of Havre, about 1817, consisted of entrance harbours 
of 4 acres area, with 2132 lineal feet of quays and of three 
basins entered by gates having a water area of 5} acres and 
9185 lineal feet of quay. At present there were eight 
basins, having an area of 214 acres, with a depth of from 
23 ft. to 26 ft., and 29,421 lineal feet of quays. 

The ports of Barcelona, Trieste, Odessa, and St. Peters- 
burg were then severally dealt with; and the great 
improvements effected at the embouchures of the Danube 
and of the Mississippi rivers, by works tending to concen- 
trate and direct the force of their great volumes of fresh 
water for the removal of obstructions in the form of bars 
and sandbanks, were mentioned. 

The breakwaters in progress at Table Bay and at 
Colombo were next noticed ; then the harbour works at 
Kurrachee, Bombay, and Madras ; and the tidal harbour 
now being made at Quebec. 

In the United States, dock accommodation was in general 
not required, in consequence of the sheltered deep water 
| facilities afforded by the rivers. The harbour at New 

York had been greatly enlarged, and the provision for the 
shipment of grain by floating elevators was of an extensive 
character. The facilities for shipping at Boston, Phila- 
delphia, and Baltimore were described. 

Great as had been the advantages of the Suez Canal, and 
| the increased facilities it afforded for intercourse with the 
| East, they would in all probability be exceeded by the con- 
struction of a ship canal to connect the Pacific and Atlantic 
Oceans. For many years numerous routes had been more 
he less examined; but eventually the question had been 
| reduced to two projects, termed the Nicaraguan and the 

Panama schemes. The firstofthese h 











ad long been favourably 








entertained by eminent engineers inthe United States : 
but although presenting no extraordinary engineering dif- 
ficulties, yet the salient objections were itslength of 
120 miles, the number of locks required, and more parti- 
eularly the defective condition of the harbour of Grey- 
town on the Atlantic Ocean, and of that of Brito on 
the Pacific. The project determined upon by Count de 
Lesseps was the Panama route, near the existing line of 
railway. The experience gained daring the construction 
of the Suez Canal would not be applicable in forming 
the Panama Canal. The Suez Canal was carried across 
a nearly level desert, with a very limited rainfall, free 
from rivers on its route, and it connected compara- 
tively tideless seas; while in the Isthmus of Panama 
there existed an extensive rainfull discharging into the 
Chagres river and its tributaries. At the ocean level the 
canal must be considerably below the river, and therefore 
provision was necessary for receiving the drainage of a 
large tract of country. Another difficulty was that the 
range of tide in the Atlantic was only from 7iin. to 
19 in., whereas at the roadstead of Panama the range was 
from 8ft. to 21} ft.; consequently without locks there 
would be a considerable tidal current in the latter direc- 
tion. These somewhat formidable obstacles had been con- 
sidered, and were proposed to be met by the construction 
of reservoirs of sufficient capacity to collect the greatest 
floods, and channels on each side of the canal to convey the 
waters to sea, and of a lock at Panama with three indepen- 
dent chambers. 

In conclusion the President alluded to the floods which 
of late years had inundated the low-lying lands of the mid- 
land and Fen districts of this country. Confining bis 
rem arks to the chronic cases of the rivers Ouse, Witham, 
Nene, and Welland, he said there were obvious causes for 
these inundations. The remedial measures required were 
the improvement of the outlets, the enlargement of the 
river beds, the formation of subsidiary flood channels, the 
removal of obstructions, and the construction of reservoirs 
to impound the flood waters, which might be used for 
irrigation purposes during seasons of drought. 








An ITALIAN Biock System.—The commission which 
met in Genoa on the 3rd inst. to report upon the merits of 
t e block system of Professor Cerradini, has pronounced it 
to be superior theoretically and practically to any system of 
the kind at present in use in Italy. 


ITALIAN Rartway Commission.—The full report of 
this commission—which should have been presented last 
year—will not be issued until March, as, owing to the large 
quantity of evidence to be examined, the commission has 
obtained a further extension of time for completing its 
work, 
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MILFORD HAVEN. 


Ir is beyond dispute that Milford Haven is in 
all respects the most magnificent natural harbour 
in Europe, whether its area, the complete shelter 
it affords, or the facility with which it can be entered 
at all times, be considered. It is therefore a matter 
for surprise that it has not hitherto taken up its 
legitimate position as a great commercial port, and 
this fact is the more remarkable when it is remem- 
bered that the Government (who are not always 
pioneers in such matters) have availed themselves to 
a very great extent of its splendid accommodation. 
At the old town of Milford there was formerly a 
royal dockyard, which was so fully employed that 
the authorities contemplated extending it, but the 
owners of the adjacent property made such exorbitant 
demands for the purchase of the land required, that 
the Government abandoned their idea of an enlarge- 








eastward of the town of Milford (to which we shall 
refer more fully further on), and the Great 
Western Railway Company’s pontoons at Neyland, 
these pontoons being fully engaged in providing for 
their Irish traffic. ‘There is also a small pier at the 
end of the Tenby and Pembroke Railway, which, 
however, is only adapted to the use of small craft. 
Neyland is about four miles higher up the har- 
bour than the town of Milford, and on the same side, 
and is consequently opposite Pembroke Dock. At 
low-water spring tides the available depth of water 
here has been increased by dredging to 12 ft. where 
the steamers have to lay to, discharge, and load, this 
depth being evidently utterly inadequate for vessels 
of modern build. The Great Western main line bifur- 
cates at a place called Johnston, about five miles 
from the town of Milford, and about six miles from 
Neyland or New Milford, which latter ?— has 





been called into existence wholly by the Great 


who took over the contract in June, 1879, and are 
now carrying it towards completion. The dock is 
constructed by closing a creek or Pill as it is locally 
termed, by a wharf wall and caissons at its entrance, 
into the larger sheet of water forming Milford 
Haven, and then dredging out the enclosed area 
to a suitable depth. ‘The works at present in con- 
re comprise the erection of quays, as far 
as the bridge at the north end of the dock shown on 
Fig. 2, the continuation of the Pill above the bridge 
seen on the general plan in Fig. 1 affords very con- 
venient facilities for future extensions as soon as 
required. The ground on the left of the Pill slopes 
abruptly down to the water, and from its configu- 
ration adapts itself admirably to the formation of 
gravitation coal shoots, which can be cheaply 
built, The entrance to the dock is by two distinct 
and perfectly independent locks in the south-west 
corner shown in Fig, 2, one of these locks, the one 





























x 


MILFORD HAVEN. 


ment at Milford, and transplanted the whole esta- 
blishment to Pembroke Dock, a distance of about four 
miles in a direct line further up the harbour, and 
situated on the southern side. ‘The entrance, as 
well as the upper part of the harbour, is very 
strongly defended by numerous batteries provided 
with heavy modern siege guns, so that the 
dockyard is thoroughly well protected, such pro- 
tection being also of course available for any national 
or commercial fleet which might have to seek 
refuge in the harbour owing to any temporary disaster 
in time of war. 

The general direction of the harbour (see map on 
page 84) is east and west, the entrance at the 
western end being north and south. The land on 
all sides of the harbour is so high that it completely 
shelters it, and the whole force of the sea outside 
(where the prevailing gales are from the southward 
and westward) is broken completely by the position 
and configuration of the entrance. The minimum 
depth of water at low-water spring tides is 8 fathoms, 
or 48 ft., thus leaving even the Great Eastern 8 ft. to 
spare when at her maximum draught. The anchorage 
is good, and even vessels entering which have lost 
their anchors and chain cables, can insure safety, as 
there are large shelves on to which the Admiralty 
sailing directions inform them they can run with ease 
and be sure to find a good berth. 

The general position of the harbour is clearly 
seen by the map Fig. 1, page 84, which shows it 
from the entrance up to Pembroke Dock and Ney- 
land, or New Milford, as the Great Western Railway 
have called their terminus, from whence they now 
run two lines of steamers to the south of Ireland, 
these, together with the boats running between 
Liverpool and Bristol, and calling in at Milford, 
being at present the only steam lines of any impor- 
tance using the harbour regularly ; the coaling 
trade carried on being of a very limited kind, The 
obvious reason why large lines of foreign-going 
steamers do not avail themselves of the facilities 
offered by the natural position of the port, is the 
want of accommodation both in the way of railway 
and dock arrangements. At the present moment 
wet docks, though approaching completion, do not 
exist, and the only places where vessels can now lay 
alongside of to discharge their cargoes are an iron 
serew pile pier about a mile and a half to the 
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Western Railway, who naturally try to foster it in 
every way. The non-existence of proper railway 
facilities to the more easily approached parts of 
the harbour, has naturally also seriously interfered 
with the successful commercial development of Old 
Milford ; the absence of healthy railway competition 
of course enabling the Great Western to do as they 
liked, which was to favour New Milford, the place 
of their own creation, to the detriment of the more 
accessible town of Old Milford. The ownership of 
the line from Johnston (the junction on the main 
line) to Old Milford, not being in their hands, the 
ultimate benefit of the large terminal charges evi- 
dently becomes a matter of serious consideration, as 
well as an important factor in the total question 
of thorough charges. The line connecting the 
Johnston and Old Milford line with the iron pier 
is now in the hands of gentlemen largely interested 
in the Milford Docks. This pier is situated about 
a mile to the eastward of the town of Old Milford, 
and has 28 ft. of water alongside it at low-water 
spring tides. Including its _ head it is 780 ft. 
long by 43 ft. wide, and is provided with complete 
hydraulic arrangements for three coal shoots, and 
six cranes. 

The applications now being made to Parliament 
for powers to construct short connecting lines at 
the heads of the South Wales valleys, show that 
the monopoly at present enjoyed by the Great 
Western Railway is not looked on by those most 
nearly concerned as an unmixed blessing, and 
the new main routes which will be opened up by 
the construction of these lines both to the metro- 
polis and the manufacturing districts, will enable 
the other great companies, who have lately done so 
much for South Wales, viz., the London and North- 
Western and the Midland, to participate in the great 
increase of traffic which is sure to follow the open- 
ing of the wet docks we are now about to describe. 

Lhe construction of these docks was undertaken 
about five years ago by a private company, having 
a capital of 530,000/. Their general arrangement 
is shown by Fig. 2 annexed, and their details can be 
seen from the various views given in the two-page 
engraving which we publish this week, these views 
having been prepared from drawings kindly placed at 
our disposal |by the present contractors, Messrs. S. 





Lake and Co., of No. ], Victoria-street, Westminster, 


on the left, being intended for use as a graving dock 
when required for this purpose, although it can of 
course be also used as an ordinary Jock at other 
times. Its dimensions are—lJength 715 ft., width 
96 ft., and depth over the sill at springs 34 ft. The’ 
——t lock on the right of it has a length of 
500 ft. by a width of 70 ft., the sill being placed at 
the same level as in the graving dock. This arrange- 
ment of two totally distinct entrances to the docks 
we consider a most important one, and the facilities 
for carrying on the inward and outward traflic of the 
dock are admirably conceived, it being possible to 
put a ship into dry dock immediately on her coming 
from sea, or to allow her first to discharge in the 
wet dock, and then to dry dock her in the ordinary 
way without having to turn her out of the shelter 
of the wet dock; a ship can of course be moved 
about inside a wet dock when light, with very much 
less ballast or cargo remaining in her than if she had 
to be taken outside the wet dock into open waters. 
This is often a matter of great importance, fre- 
quently involving much loss of time and expense in 
procuring the necessary ballast to stiffen the ship. 

At the north-west corner of the large graving 
dock a small dock will be observed, having a 
length of about 300 ft., and which is suitable 
for docking small vessels, Ample dry dock 
accommodation has thus, it will be seen, been pro- 
vided, and this is a point to which too much fore- 
thought cannot well be given, the amount of attention 
steamers require in this respect being far greater 
than that necessary for sailing ships. 

Both ends of the lock proper, and the haven end of 
the graving dock, are closed by caissons, the novel 
working arrangements of which were designed by 
Mr. Lake ; the end of the graving dock opening into 
the wet dock being shut by a floating caisson of the 
ordinary description. Figs, 3, 4, and 5 on our two- 

e engraving, show the new arrangement of caisson 
in elevation, cross section, and plan. They are 
wrought-iron sliding caissons received into chambers 
in the sides of the locks, when the locks are open. 
They are provided with flotation chambers, and when 
it is wished to move them, water is removed from 
these chambers and the caissons being thus raised 
about 9 in. above the level of the floor between 
the sills of the docks, are then towed into the 





lateral chambers provided for receiving them, by 
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the centrally placed chain seen to the right 
of Fig. 3. The motion of the caissons when en- 
tering the receiving chambers is controlled by a 
valve closing a culvert, which carries off the water 
displaced in the chamber by the advancing caisson, 
this arrangement acting as a species of hydraulic 
break. When the caissons are being moved they are, 
as we have stated above, clear of the bottom of the 
floor, and are guided on the top by pressing against a 
series of rollers carried by small girders covering 
the receiving chambers; by this means ali difliculty 
is obviated in dealing with submerged rollers and 
roller paths. There is, it will be observed, no pro- 
jection, the timber faces of the caissons abutting 
against ashlar faces in the groove Je/ow the level of 
the dock bottom. The weights of the north and 
south caissons for the graving dock are respec- 
tively 330 and 400 tons, while those for the lock 
are about 250 tons each. These caissons are all 
nearly completed, having been built of Dowlais iron 
by the Milford Haven Shipbuilding Company, at 
their works on a pill behind the Royal Dockyard at 
Pembroke Dock. 

Figs. 6 to 11 on our two-page engraving show 
various sections of the work referred to in plan by 
the lettering-on Fig 2. Figs. 12 to 14 show the 
breakwater piers to the east and west of the 
entrance locks. Concrete has been very freely used 
throughout the construction of the whole work, as 
will be seen by an inspection of the sections; the 
masonry facing in some of the walls and in the lock 
entrances is limestone ashlar, granite is used for 
the sills and coping. The havenward sill of the 
graving dock has just been completed, and the bull- 
head dividing the lock from the graving dock is almost 
finished, as well as the south-western corner of the 
dock wall; a cofferdam is being driven across the 
entrance of the lock, so that its sill may be put in in 
the dry. 

The sill of the graving dock—a section of which 
is shown by Fig. 10—was put in, one half at a time, 
by means of a caisson 58 ft. wide by 30 ft. long and 
28 ft. deep, the work having to be carried on by tide 
work, as the tide overflowed the top of the caisson. 
For the first 20 ft. in depth the caissons are of 
wrought iron panels, bolted together, so that they 
can be removed and used over and over again; 
below this depth timber is introduced, the whole 
of the strutting being, of course, of timber. To 
pump out this caisson with sufficient speed to enable 
the men to doa reasonable quantity of work before 
the return of the tide, was, of course, a matter of the 
greatest importance ; and for this purpose Messrs. 
Lake selected the pulsometer, as being, on the 
whole, the most suitable machine. They have fixed 
seven pulsometers iu position, these giving a total 
discharging power of 234,000 gallons per hour, 
according to the lists published by the makers. The 
caisson contains about 297,000 gallons, after allowing 
for strutting, and the pumping out is usually done 
in an hour and a half, which would allow of a leakage 
of about 36,000 gallons per hour, supposing the 
pulsometers to be doing their full duty. We lately 
had an opportunity of testing the actual performance 
of one of these machines, through the courtesy of 
Mr, Lake, and have now much pleasure in laying 
the results before our readers, as we believe no data 
on the subject has been hitherto published. The 
pulsometer selected for test was a No. 1], its 
discharging power being given as 65,000 gallons per 
hour. We merely selected this one as it was the 
largestof the seven employed inemptying the caisson, 
and it would be easiest, under the circumstances, to 
measure the water it was delivering. Steam was 
supplied for this and other pulsometers by a marine 
boiler, placed on shore, about § ft. 4in. in diameter 
by 16ft. 6in. long, having two internally placed 
furnaces with one return flue. 'The connexion between 
the pulsometer and the boiler was through 36 ft. of 
uncovered 4 in. steam pipe, succeeded by 120 ft. of 
24 in. pipe covered with rope wrapping—a very doubt- 
ful advantage during the trial, as it rained and blew 
severely nearly the whole time, so that the steam in 
the pipe in passing through this part of its journey had 
to evaporate rather more outside moisture than else- 
where. After this semi-evaporative surface con- 
denser came 85 ft. of uncovered 2-in. pipe, and 
finally 15 ft. of 2-in. connecting hose, the total 
radiating area between the pulsometer and the boiler 
beingabout 180 square feet. At the commencement of 
the run, at 9.58 P.M., the pulsations of the pulsometer 
were 42 per minute, at 10.28 they were 41, and at 
10.58 they had fallen to 40. 

The annexed table shows the steam pressures and 
‘he water levels for each ten minutes during the run, 


We have before stated that the caisson was 58 ft. 
wide by 30 ft. long; it had, however, a batter of 1 
in 6 on one side, thus giving it a mean width of 57ft. 
6in. The total quantity of timber contained in the 
strutting in the part pumped out was 240 cubic feet, 
so that the net volume removed was 70,078 gallons 
during the hour, being more than 5000 gallons per 





| Steam Pressure. Water had fallen 





Time. 

.m. } ft. in. 
P93 4h 0 0 
10.08 | 44 11 
10.18 134 23 
10.28 | 42 3 33 
10.38 41 4 33 
10.48 42 5 43 
10.58 40 6 6s 
Mean | 42.57 





hour above the quantity guaranteed by the makers, 
This volume a¢ /eas¢ was discharged, as during the 
hour, while the water inside the caisson was being 
lowered 6 ft. 64 in., the tide outside had only fallen 
4 ft. 6in., so that any leakage that may have been 
taking place through the caisson must have been 
against the pump. ‘The level of the pump discharge 
above the water level at the commencement was 
13 ft., and as the water was lowered 6 ft. 6 in. during 
the trial, the mean height of the lift was 16 ft. 3in. 
Altogether we think that the selection of the 
pulsometer by Mr. Lake as the pump best suited for 
the work under the conditions with which he had to 
deal has been fully justified. In fact, as Messrs. 
Lake and Co. state, the pulsometer is specially 
adapted for tidal work, as it requires no foundation, 
and can, if required, be slung by chain tackle, and 
raised and lowered so as to secure the most advanta- 
geous lift. They also add that the apparatus can 
deal with a considerable quantity of mud and can 
be satisfactorily worked by unskilled labour. 

The work of putting in the sill by means of the 
caisson is carried on at night as well as by day, as 
only about three to five hours are available for work 
each tide ; and to facilitate operations, two powerful 
electric lamps are provided, driven by a portable 
engine, these lamps enabling the work to be carried 
on with the greatest ease. 

The water area of the part of the docks now under 
construction will be about thirty acres, and the total 
length of the quays completed up to the bridge, as 
seen in Fig. 2, will be 2233 yards. The upper end of 
the Pill beyond this bridge is fed by a stream, which 
it is calculated will be sufficient to compensate for 
the water lost in lockage. The water in the haven is 
so free from suspended mud, that it may reasonably 
be expected no dredging inside the dock or in the 
approach channel will be required, dredging being 
always avery expensive business, costing we believe, 
in some cases, as much as 200/. per acre of dock per 
annum. 

Breakwater piers will be built at the entrances to 
the docks, as indicated in Fig. 2, one of these piers 
being shown in detail by Figs. 12 to 14 on our two- 
page engraving. The total length of each pier as 
now designed will be 575 ft., and each will be formed 
of monoliths 24 ft. thick, in the longitudinal direc- 
tion of the pier by 36 ft. wide, and placed 60 ft. from 
centre to centre. ‘These monoliths have been patented 
by Messrs. Lake, and are a modification of the well 
system used so successfully in India, The first one 
at the northern end of the western breakwater is 
already sunk to the position shown in the engrav- 
ings; it is built of concrete made from red sand- 
stone taken out of the dock excavation. ‘The shoe 
on which it is formed is shown in plan and section 
by Figs. 15 and 16 on page 81. 

The walls of these monoliths are 8 ft. thick; the 
one now in progress was commenced in the dry, as 
its site is left bare at low-water spring tides, the 
others which have to be erected where the water is 
deeper, it is proposed to float out between barges 
and lower into position. The tops of all the mono- 
liths will be connected by lattice girders, forming a 
continuous roadway to the end, where a lighthouse 
will be placed. The use of enormous monoliths in 
the manner just described constitutes a most inter- 
esting feature in the works. 

Should it be found hereafter in practice when 
working the dock, that the open work piers do not 
afford sufficient shelter to allow ships to enter and 
leave with facility, it is intended to fill in between the 
monoliths by curtain walls in concrete. A channel 
between the entrance piers is being dredged out, 


opening in May next, although a very large amount 
of work still remains to be done. We have to con- 
gratulate Messrs. Lake on the bold and workmanlike 
way they have already carried out the most difficult 
part of their undertaking, viz., the es in of the 
sill of the graving dock in tide-work by means of a 
caisson, and we hope they will succeed in completing 
the works in the same successful manner in which 
they have carried them on up to the present time. In 
conclusion we should state that Mr. R. P. Brereton is 
the consulting engineer for the works, and they are 
being carried out under the superintendence of Mr, 
J. M. Toler, M.I.C.E., Mr. Baldwin, A.M.LC.E., 
being the engineer for the contractors. 








JAPANESE METALLURGICAL 
PROCESSES.—No. X. 
By Epmunp F. Monpy, F.C.S. 
(Continued from page 509, vol. xxx.) 
THE OmoDANE WoRrKS — continued. 

Third Process—Smelting.—This smelting was of an 
entirely different character to any we have seen at 
any other works. The object appeared to be the 
reduction of a portion of the copper, and the separa- 
tion of the greater part of the sulphur and arsenic, 
The furnace consists simply of a hole in the ground 
without a hood or chimney. During working, the 
cavity is covered over with movable fireclay covers 
placed in a slanting position, one of which is 2 ft. 
square and 3 in. thick; the others are much smaller 
than this, aud are placed round the sides. The 
stated object of not having a chimney is simply to 
give more room for the smelter to work round the 
furnace. With the same object the bellows are 
placed a little distance from the furnace, the blast 
being led under the ground. 

The furnace is placed in the centre of a room 
covered over by a roof supported by four very open 
walls, but notwithstanding the many ways for 
escape of the gaseous products, the atmosphere was 
unbearable from the sulphurous acid and arsenical 
fumes, the latter being so strong that the taste of 
arsenic was disagreeably evident for nearly the rest 
of the day. 

The operation consists of melting down the pro- 
duct of the last smelting (sekito) before a strong 
blast of air, and afterwards exposing the molten 
mass to the same blast, the reactions being assisted 
by continued stirring. The process is continued 
for about 7} hours. No slag is removed during the 
operation. At the termination of the process, a thick 
cake of crude copper is found at the bottom of the 
furnace, while the rest is a mass of regulus 
(apparently) full of shots of copper of all sizes ; the 
whole is cooled by throwing water upon it while in 
the furnace, and removed in one lump. The whole 
of the slag-making materials must have been mixed 
up with the regulus, binding the shots of copper to- 
gether. The copper taken out is put aside for after 
treatment, while the matted mixture is passed on to 
the next smelting. ‘This product is valled ‘‘ dobu,” 
which is the name given to a thick cupriferous slag. 

Fourth Process—Smelting.—The furnace used in 
this smelting is of the ordinary construction, but 
has only one side wall instead of two. The bellows 
is placed behind the back wall, and the man work- 
ing it at the side where there is no side wall is 
thus able to watch the operation. 

The method of working is similar in all respects 

to that of other smeltings, but is continued for a 
much longer time. The process lasts ten hours, 
the slag being removed four times during that 
period. The products of this smelting are crude 
copper, regulus, and slag. The copper is put aside 
for after treatment. ‘The regulus, which now has 
the appearance of white metal, is passed on to the 
next smelting. ‘Lhe slag is returned to the first 
smelting. 
Fifth Process—Smelting.—The furnace used for 
this smelting is in all respects similar to the last. 
The products are mainly copper, together with a 
little regulus and slag. ‘lhe copper passes on to the 
next process, the regulus is returned to the same 
furnace with the next charge, and the slag is returned 
to the first smelting. ‘This operation is only per- 
formed when sufficient regulus has accumulated 
from the last process, It occupies about six honrs. 
An assay of the regulus produced in this and the 
previous operation yielded the following results : 


Per cent. 
Copper ... oi ove eee vai 69.75 
Iron... ose ies ies Sal 7.00 
Sulphur... 21.50 


The copper produced in the three last processes 





which will give a depth of 25 ft. at ordinary neap 








tides. It is expected the docks will be ready for 


is next treated for the silver it contains, In the 
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account received from the office of the works, the 
copper is said to undergo a preliminary purifying 
process, but at the time of our visit this was not in 
operation. We shall reserve our remarks on the 
desilverisation until after the description of the 
operations for the same as conducted at the best 
refineries. The chief differences to be noticed at 
these works are : 

]. The non-roasting of the best ore. 

2. The non-roasting of the regulus. 

This latter would appear more especially to give 
rise to the many smelting operations which distin- 
guish the practice at these works from that at any 
other which we have to describe. We cannot help 
thinking that this is a great defect, and must give 
rise to a considerable amount of profitless labour 
and waste of time and charcoal fuel, and all this 
without, as far as we could see, any compensating 
advantage. 

The following is a literal translation of a note in 
Japanese given me at the office of the works at 
Omadane, showing the order and nature of the 
various processes : 


Order. Process. Products. 
1 Calcining. 
‘ a ae § Karami. 
2 Smelting 1 Sekito. 
e ee § Dobu. 
‘i Picking t Metallic copper. 
(Picking out the metallic copper.) 
tia Kawa. 

4 Peeling (Sakayu. 

(Peeling off the kawa as it floats upon the melted copper.) 
5 Purifying. 
. a Adding and mixing lead 
© Mixing said { to the melted copper. 
” Cituatil § Separation of the alloy of 
4 Separation ... ¢ lead and silver. 
8 Cupellation ‘Separation of silver from 


( lead. 

Returning from Omodane to Mochiana attention 
was directed to a point by the side of the path 
where an outcrop of coal about 18 in. thick made its 
appearance. Up to that time no attempt had been 
made to work this, nor indeed was its value as a 
fuel known; the chief interest in the formation 
being attached to the fossil markings found in the 
overlying and underlying rocks, the former of which 
is sandy shale, while the latter is a fine-grained 
black shale, passing into a quartz porphyry, which 
near the works is associated with much gossan 
and limestone. Generally speaking so thin a 
seam of coal would perhaps be of small importance, 
but in Japan, where much of the coal is got from 
seams of a foot or so in thickness, one of 18 in., 
especially when, as in this case, it occurs in the 
centre of a good mining district, is not to be over- 
looked. In connexion with this subject, we may 
remark that the rocks met with on the journey from 
Ono are of volcanic and metamorphic character, 
consisting of granites cropping out at various points 
of the road, trachytes, quartzites, slaty rocks, &c., 
while higher up on the adjacent hills, as was ob- 
served at each of the works visited, as well as on some 
of the elevated parts of the road, the rocks are associ- 
ated with much limestone. From Mochiana the 
road, continuing in an easterly direction, cuts across 
the north-east corner of the mountainous province 
of Mino, and thus for the time leaves the range of 
mountains which gives such abundant evidences of 
mineral riches. On leaving Mino, the road turns 
slightly to the north towards Takayama. The 
country thus traversed covering a distance of 70 
miles from Mochiana is extremely mountainous, 
ranging in elevation from 2600 ft. to 4800 ft. above 
the sea, and consists of a series of mountain passes, 
relieved here and there by a few elevated tracts of 
land, much of which is well cultivated. Takayama 
itself is a moderately large town, pleasantly situated 
in a well-watered valley, surrounded on all sides by 
magnificent mountains. ‘The inhabitants, some 
25,000 in number, are almost wholly devoted to 
cotton and silk cultivation and to agricultural pur- 
suits. One is surprised, considering the isolated 
position of this town, to find the shops exhibiting 
so large a variety of foreign articles for sale, such as 
clocks, umbrellas, slates, lamps (using native petro- 
leum), matches, &c., which speaks well for the 
enterprise of the native merchants to whom alone 
their introduction so far inland is due, 

A further journey of 20 miles to the north through 
a somewhat similar country brings us to the town 
of Funatsu, and thus places us in proximity to 
another cluster of mines in the same line of moun- 
tains as those already mentioned further south. 
There can be very little doubt that so soon as this 
part of the country has been carefully explored, and 





so opened up as to render transport of freight more 
easy and economical, these provinces will regain the 
position they formerly held among the mining dis- 
tricts of Japan. 

Of the mines of this locality we shall here briefly 
describe two of copper, namely, the Shikama and 
the Maibira Works, and reserve the description of 
the Otomi Silver Works until treating of the me- 
tallurgy of that metal, 

The Shikama mines are situated about 3} miles 
from the village of Funatsu, in the Yashikigori of 
the province of Hida, from which village the mines 
are approached by a very difficult and rugged path 
up a high and steep mountain side, The office of 
the mines is at a height of 2220ft. above Funatsu, 
or 3675 ft. above the sea. The works lie between 
two peaks of the hills on which they are situated, 
entirely filling up the hollow between them, and 
extending up their sides. The highest part of the 
works is 105 ft. above the office, and the lowest adit 
(now only used as a source of fireclay for the works) 
is 355 ft. below the office, while the lowest adit used 
at present in the working of the mine (for draining 
it) is 240 ft. higher up. 

The mines have been worked ten years, and have 
about thirty-six openings. They appear to be 
among the busiest that we have seen in this part of 
Japan, though they were visited in the afternoon, 
when the main part of the work is finished for the 
day. 

On the way up from Funatsu a large number of 
charcoal ovens are passed, working simply to supply 
these works; there were at least twelve to fourteen 
of these ovens, and as the process of carbonisation 
lasts only three days, they were seen at all stages of 
the operation. The smelting process as carried out 
here is very similar to that at the works seen in 
Echezen and the north. The ore consists of copper 
and iron pyrites and galena, in a gangue of an ar- 
gillaceous rock mixed with calcite, hornblende, &c. 
After breaking and sorting the ore by hand, it is 
roasted in furnaces of the usual description, the fuel 
being a mixture of wood and charcoal. This roast- 
ing occupies from seven to ten days, according to the 
quality of the ore, ‘Lhe roasted ore is next smelted 
in the usual kind of smelting furnace, the dimen- 
sions of the cavity being 18in. by 12in. by 12 in., 
the form being ellipsoidal. The products of this 
smelting are slag, regulus, and copper (generally a 
very small piece, sometimes none at all), 

The smelting operation is conducted in two stages 
when treating the best class of ore, and in three or 
four stages when working the poorer classes; the 
slag being removed and afresh portion of the charge 
added at the termination of each stage. The slag 
is removed in the usual way, by skimming with a 
wooden skimmer, with the exception of a thin cake 
of slag floating upon the surface of the regulus ; this 
cake is removed by means of a pointed tool in a 
similar manner to that adopted for removing the 
regulus, and it is either returned to the furnace 
in the next charge, or is sent to the Odomi Silver 
Works, which are situated on an adjacent hill. 
The regulus is removed in the usual manner by 
means of a sharp pointed tool in thin cakes as fast 
as they cool, the cooling being at first as usual 
assisted by throwing water upon the surface of the 
molten mass. After removing the greater part of 
the regulus in this way, the remainder was cooled 
by throwing water upon it, when it was taken out 
in one solid cake, On turning over it was found to 
have a small cake of copper adhering to it. In an 
operation which was witnessed, there were sixteen 
cakes of regulus removed, and afterwards the thick 
cake at the bottom, which measured about 12 in. by 
8 in. on the upper surface, and was 2} in. thick at 
the middle. 

There are four of such smeltings in a day of about 
nine hours, giving about two hours each, independent 
of the time occupied in repairing the furnace, &c. 
This is rather longer than is usually found to be 
given to the similar smeltings at other works dealing 
with like quantities, which fact may partly account 
for the lump of copper found at the bottom, the 
molten mass being exposed to the influence of the 
blast for a longer period. 

The regulus produced as above is next broken up 
and passed on to be roasted in furnaces, similar to 
the ore-roasting furnaces, but smaller and cylindrical 
instead of rectangular. This roasting lasts about 
two days, the fuel being wood and charcoal, as 
usual, ‘The roasted regulus passes on to the regulus 
smelting furnaces, where it is smelted in the usual 
manner, These furnaces are similar to the ore- 
smelting furnaces but are much larger, their dimen. 





sions being 2 ft. 3in. by 1 ft, 9in. by 1 ft. 4in. The 
products of this smelting are copper, regulus, and 
slag. The copper produced is a crude, black, brittle 
mass evidently containing much lead, The regulus, 
which is formed in rather large quantities for the 
second smelting, is returned to the regulus roasting 
furnaces. The slag, which is not formed in very 
large quantities, contains a quantity of copper, and 
is reserved to be smelted over again by itself when 
a sufficient quantity has accumulated. Specimens 
of the slag collected on the spot show small shots of 
copper disseminated through it, and these have 
since become covered over with a green deposit. 
The smelting occupies a little more than one 
hour, There are only six smeltings performed 
in one day. Each smelting is done in two stages; 
slag being removed and a fresh portion of the charge 
added between the two stages. In some cases the 
copper leaves the works in the form it is obtained 
from the second smelting. In other cases it is 
further purified by extracting the silver by liquation 
and cupellation, the liquation at the same time re- 
moves other impurities from the copper. 

The alloy of lead and copper prepared for liqua- 
tion is three of lead to ten of copper. The process 
is carried on in the usual form of Japanese liquation 
hearth, each hearth working about 18 kuwamme, or 
150 lb. There is a loss of about 8 per cent. from 
the original crude (unalloyed) copper and the crude 
copper left in the liquation furnace. The yield of 
silver varies from 45 to 65 per 18,000 of the alloy 
liquated per day. 

The following short account of the works was 
received from the office: Number of hands em- 
ployed, 1000; miners and metallurgists, 649 ; char- 
coal burners and carriers, 351. Expenses, including 
wages, &c., per day, 181.75 yens (about 36/.); value 
of metal produced per day, 173.12 yens (about 344.) ; 
value of 1 kuwamme (83lb.) of copper being 13 yens, 
or about 5s. 4d. English. It will be seen that at 
that time the mines were working ata loss. Roast- 
ing (ore) furnaces, 11; roasting (regulus) furnaces, 
8; smelting furnaces, 8, in addition to liquation and 
cupellation furnaces. 








THE BRUSH SYSTEM OF ELECTRIC 
LIGHTING.—No. II. 

Iy our last article* we illustrated and described 
the general construction of the Brush dynamo- 
electric machine, and in the present notice we 
propose to refer to a few of its more interesting 
details, and to describe the regulating lamps 
employed under the same system. 

One of the most original and interesting features 
of the Brush machine is the commutating apparatus 
to which we briefly referred last week, and which 
by the simplest of mechanical means collects and 
distributes the currents from the active armature 
coils, sending them into the magnet helices or into 
the ‘‘line,” according'to their position in the mag- 
netic field, and cutting out of circuit the armature 
coils one by one as they pass through the neutral 
region between the poles. The whole commutating 
apparatus is fairly represented on the extreme right 
of the general view of the machine (see page 56, 
Fig. 1), and consists of two pairs of rings of the 
form shown in Fig. 6, page 55, attached to and 
revolving with the main shaft, and, therefore, their 
position is fixed with respect to the revolving arma- 
ture of the machine. Onto the cylindrical circum- 
ferences of these rings are pressed two pairs of 
copper collecting brushes, which rub tangentially 
against the commutator rings, one pair pressing 
above and the other pair pressing below; a line 
forming the points of contact being a diameter of 
the ring. The copper “ brushes,” as they are called, 
are flat strips of elastic copper about 2in. wide cut 
at the ends which press against the rings into eight 
tongues, so as somewhat to resemble a grainer’s comb, 
and each comb or brush is wide enough to cover 
or be in contact with two armature rings, and in 
this way, although two of the coils are insulated 
twice in each revolution, the main circuit is never 
interrupted. The disposition of the brushes with 
respect to the commutators will clearly be under- 
stood by comparing Fig. 1 (page 56) with Fig. 7 
(page 57). 

For the sake of adjusting the brushes so as to 
make contact with the commutators at the most 
effective angular position with respect to the mag- 
netic field, they are mounted to the opposite ends 
of two rocking levers, which are capable of oscil- 
lating on the driving shaft and can be fixed in any 





* See ENGINEERING, page 55 ante. 
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drawn to a more or less extent within a hollow coil, | 


or sucking magnet as it is sometimes expressively 
called, and through the intervention of a lever 
and a most ingenious annular clutch surrounding 
the rod of the upper carbon like a washer, the 
upper carbon is lifted away from the lower and 
the arc is established. As the carbons burn away 
the arc has a tendency to become longer and its 
resistance to increase, and this, by diminishing 
the strength of the current, diminishes the sup- 
porting power of the magnetic helix, allowing its 
plunger to descend, and in so doing to lower the 
carbon and shorten the arc until the proper strength 
of the current is restored, when the rising of the 
plunger once more holds the carbon in position. In 
the above very general description we have advisedly 
spoken of the influences as fending to produce the 
effects, for as a matter of fact so sensitive is the 
controlling apparatus to the smallest variation of cur- 
rent that there is practically no reciprocating action 
such as the above description might suggest, but the 
normal condition of the upper rod is to be slowly 
sliding through the clamp as the carbons become 
shorter, but if by any chance the rod slides a little 
too far the clutch immediately raises it again and 
the carbons are adjusted to their proper distance. 

All who are familiar with the great difficulties 
which hitherto have appeared to be almost insepa- 
rable from the burning of several arc lights in a 
single circuit, will know that a number of regulators 
constructed from the above very general and 
incomplete description, and with no other con- 
trolling contrivance, would be totally incapable of 
burning uniformly in a single circuit, and it is the 
extremely simple and ingenious method by which 
each lamp controls itself independently of the action 
of all the others in the circuit, and yet dependently 
on the strength of the current in that circuit that 
constitutes at once the great originality and the 
great perfection of the Brush regulator. 

At first sight the problem might appear to be 
insoluble, but Mr. Brush has solved it in the follow- 
ing manner. Each of the bobbins of the controlling 
magnet is wound with two distinct coils of wire, the 
first consisting of a number of turns of thick wire, 
through which the current is transmitted to the arc, 
and the second of a much larger number of con- 
volutions of fine wire which forms a secondary or 
shunt circuit between the terminals of the lamp, 
the connexions being made in such a way that the 
electric current shall pass through it in a direction 
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opposite to that in the primary of thick wire circuit, 
forming a shunt circuit of high resistance through 
the lamp, which being always closed is independent 
of the arc. It will readily be understood that, as 
the current flows in opposite directions around the 
magnet, the influence of the fine wire circuit will be 
to neutralise or weaken the attractive influence of 
the thicker helix, but the number of the convolu- 
tions of the two coils, as well as their respective 
resistances, are so proportioned to one another 
that the attractive influence of the primary helix 
(when the arc is of its normal length), shall over- 
come the influence of the secondary circuit. Owing 
to the greater resistance of the latter, not more than 
one per cent. of the main current is transmitted by 
the fine wire helix, but its magnetic influence is 
rendered considerable by its greater number of 
convolutions. 

From the above description it is clear that since 
the electric current has two routes from one terminal 
of the lamp to the other, the one through the arc 
and the other independent of it, it follows that 
should the are become too long, its resistance will 
increase and a larger proportion of the current will 
be shunted through the fine wire helix, while the 
strength of that in the thicker helix will diminish, the 
resultant magnetic influence on the plunger will be 
reduced, and the upper carbon will be brought 
closer to the lower; on the other hand, if the 
arc becomes shorter than its normal length its 
resistance is reduced, more current flows through 
the primary helix, and less through the secondary, 
and the carbons are drawn further apart. 

Fig. 11 is a diagrammatic sketch showing the 
course of the primary circuit, and illustrating the 
general principle by which the arc is controlled ; it 
also shows the short-circuiting contrivance by which 
any accident to one lamp or irregularity of working 
cuts it out of the general circuit, and does so without 
exercising any influence upon the other lamps in the 
series. In this diagram X and Y represent the two 
terminals of the lamp, which in most cases consist of 
hooks, which by being dropped over pins attached 
to the ceiling—and which are in connexion with the 
line circuit—place the lamp in circuit with the 
machine. The current entering at X is transmitted 
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through the two hollow bobbins H and H! in 
parallel circuit, the outcoming ends being joined 
together and connected to the upper carbon holder 
N, and if thecarbons are in contact the current 
flows through them, and by the vertical rods of the 
lamp to the terminal hook Y, the effect of this is to 
convert the solenoids H and H! into magnets, which 
by drawing into themselves the two iron plungers 
N and §, lift one edge of the washer clutch W, 
which by its oblique action seizes the carbon rod 
(much in the same way as a tent-rope tightener 
grasps its cord) and lifts the upper carbon until its 
influence is balanced by that of the fine wire helix, 
which, it must be remembered, surrounds the thicker 
coil. 























The short-circuiting apparatus shown to the left of 
the carbons (see Fig. 11), consists of an electro- 
magnet T wound with a thick and a fine wire coil 
similar to those of the regulating solenoids, but 
both wound in the same direction. When the thick 
wire circuit of this magnet is complete, it forms a 
shunt of low resistance between the terminals, and 
therefore short-circuits the lamp, transmitting the 
current to the main circuit. Now the fine wire 
wound upon this magnet is in circuit with the fine 
wire of the regulating solenoids ; it follows there- 
fore that if through a failure of the arc, or through 
its becoming abnormally long, or through any con- 
siderable increase in its resistance, a larger proportion 
of current be diverted through the fine wire circuit, 
the attractive force of the electro-magnet T would 
be increased, and its armature A, which is attached to 
the pivotted lever B, would be attracted, the contact 
| pieces M and M' would thereby be brought together, 
| and the terminals would be short-circuited through 
the thick coil M, and the resistance spring R. By 
thus short-circuiting the terminals through a 
route altogether independent of either the fine 
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or the thick wire solenoids, their magnetic action 
ceases, and either the upper carbon is dropped, or if 
it is burnt out or from any other cause the arc is not 
established, the contact pieces Mand M' are held 
firmly together by the attraction of the magnet T, 
and the current flows past the faulty lamp to the 
others in the series, its extinction calling attention 
to it, while the other lamps become proportionately 
brighter. 

The carbon pencils consumed under the Brush 
system are, before being used, a foot long, and are 
electro-plated with a thin covering of copper ; they 
last for about eight hours, during which time about 
9}in. of the positive and about 4 in. of the negative 
carbon are consumed. When however the lamps 
are required to burn for a longer period double 
carbon lamps are employed fitted with two pairs 
of carbon holders, as shown on Fig. 9, and each is 
controlled in the same way as in the single carbon 
lamp, but the controlling apparatus is not dupli- 
cated. When the lamp is put into action the arc is 
formed between one of the pairs of carbons, and 
when they have burnt out the other pair auto- 
matically starts into action and continues to burn 
until it is in turn consumed; in this way the time 
of burning is doubled, and in order to extend the 
period of burning it is only necessary to employ a 
lamp with a third pair of carbons, when it will be 
capable of illuminating for twenty-four hours, each 
additional pair of carbons extending the period of 
burning for another eight hours. 

The change from the one pair of carbons to the 
new pair is affected by purely mechanical means, 
and by a contrivance the ingenuity of which is only 
measurable by its extreme simplicity. This little 
apparatus will be understood by reference to the 
explanatory diagram, Figs. 12 and 13, which also 
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more clearly illustrate the action of the washer- 
clutch than the preceding figure. C C isthe hollow 
solenoid or ‘‘sucking magnet,” which exercises a 
magnetic influence upon the soft iron plunger P. 
The rising or falling of this plunger raises or 
lowers the little frame K (shown in both figures) by 
the intervention of the lever L. R' and R? are 
the carbon rods which pass vertically through the 
casing of the lamp, and W! and W? are the clutch 
washers which surround them. One side of each of 
these washers passes between a pair of jaws forming 
part of the little frame K, and when the latter is 
drawn upwards its action is first to tilt the washers 
and then to cause them to clutch the rod on dia- 
gonally opposite corners. By the very simple device 
of making one pair of jaws a little higher than the 
other it takes its grip before the other begins to act, 
and consequently lifts its corresponding carbon higher 
than its neighbour ; the consequence is that only one 
arc is established, viz., across the lesser distance, 
and, in all the subsequent feeding and controlling 


the pair of carbons first started are alone affected, 
because although both carbons are raisedand lowered 
together, the lower end of the reserve carbon is 
always higher than the other by the difference in 
the height of the two pairs of jaws on the frame K. 
A time arrives, however, when, owing to the shorten. 
ing of the consuming carbons, they can no longer 
meet when the frame is dropped, and the current 
by which they are again separated can only be 
transmitted by the reserve carbons coming into con- 
tact, the circuit is thereby completed, the new 
carbons are separated and the arc between them 
continues to be controlled by the magnet and clutch 
in the same way as the first arc was. 

The great simplicity of the Brush lamp may not 
at first be appreciated from the above description, for 
in the action of the lamp electrical phenomena of a 
somewhat complex nature occur, that is to say the 
various courses of several different simultaneous 
circuits of different resistances have to be followed 
and considered, and this renders a description more 
complicated ; but no one could examine a Brush 
lamp with its case removed or watch its action with- 
out being struck with its extreme simplicity and 
remarkable efficiency. 

The Brush system of electric lighting is remark- 
able as being the only one which to our knowledge 
is capable of establishing a large number of large 
arc lights in a single circuit, and it would be ditii- 
cult to over-estimate the great value of this dis- 
tinctive property for the purpose of public illumi- 
nation. Under other large are systems each lamp 
must have a separate machine, and there must of 
course be as many lengths of leading wires as there 
are lamps and machines. It possesses also another 
very special advantage, and that is that a series of 
lights may be maintained by the Brush system at a 
great distance from the machine, and with a remark- 
ably small loss, and this is of especial advantage 
where several lights have to be employed, because 
if there are as many long conductors as there are 
lamps, then the whole of the loss of current due to 
the resistance of the cables must be borne by each 
lamp, whereas if a number of lights can be 
included in a single circuit, the loss of cur- 
rent from the resistance of conducting cables is 
equally divided among all the lamps in the series. 
(‘here are of course commercial advantages in burn- 
ing a number of lights in a single circuit from one 
machine, for there must necessarily be an enormous 
increase in prime cost in the adoption of a number 
of dynamo-electric machines in the place of one, as 
well as in the multiplication of conducting cables, and 
the advantage in point of attendance and repairs is 
obviously in favour of the single machine system. 

With respect tothe advantage of being able to 
operate a number of lights at a considerable distance 
from the machine it is an interesting fact that the 


sixteen lights which are now in 1egular use for the | 


illumination of Charing Cross Terminus are actuated 
by a machine working in the Anglo-American Com- 
pany’s works in Lambeth, and that within a few 
weeks a large area of the City of London will be 
illuminated by the same system by forty lamps, all 
operated in one circuit by a machine working in 
the Lambeth works, but we shall in a future article 
describe this important installation, and refer to 
some interesting measurements recently made in 
connexion with the Brush System, 








TRANSMISSION OF POWER TO A 
DISTANCE. 
On the Various Modes of Transmitting Power to a 
istance.* 
By M. ArTHUR AcCHARD, of Geneva. 

Tue author proposes in this paper to furnish a summary 
of the practical results obtained in the transmission of 
power to a distance, a subject on which some articles of 
his have appeared in the Annales des Mines between 1874 
and 1879. 

While the interest attaching to this subject is unques- 
tionable, the author is nevertheless very doubtful whether 
a successful result can be attained in one particular appli- 
cation, namely, the establishment of large undertakings for 
distributing hydraulic power to a number of factories, 
either existing or contemplated, similar to the undertakings 
at Schaffhausen, Fribourg, and Bellegarde, which the 
author has elsewhere described in detail.+ At the first of 
these places, in spite of favourable circumstances, rapid 
extension of working, and good management, the profit 
has been very small on the capital outlay. The manu- 
factories at the two other places, being much less favour- 
ably situated, have failed after a short and profitless exist- 
ence. ‘Their failure has shown very clearly that their 





* Paper read before the Institution of Mechanical Engi- 


neers. i 
+ For a description of the Schaffhausen undertaking, 





see Mr. Morrison’s paper, Proceedings, 1874, page 56. 


founders laboured under a strange delusion in supposing 
that cheap motive power was in itself sufficient to create 
industries in localities where their essential elements were 
wanting. ‘The author accordingly considers there is not 
much to be gained from this method of transmitting power 
to a distance, and that it can only succeed financially under 
exceptionally favourable conditions. 

He now proceeds to examine the various methods used, 
or proposed, for transmitting power to a distance. 

I, Transmission of Power by Wire Ropes.—Trans- 
mission by iron wire ropes is merely an extension of the 
simple case of transmission by ordinary hemp ropes, and 
the same principles apply to both. ‘These principles may 
be briefly stated as follows : 

Let A and B be the axes of two parallel shafts carrying 
two pulleys v :ose planes coincide. The driving power P 
acts on A, anc he resistance Qon B. For simplicity let 
it be assumed that these two forces act tangentially at the 
circumference of the pulleys. ‘The motion is communicated 
from A to B by means of the rope passing round the two 
pulleys; of this the part which is passing towards the 
driving pulley is called the driving span, and the part 
which is passing from the driving pulley is called the trail- 
ing span. Let ‘I be the tension of the driving span, and ¢ 
that of the trailing span. Neglecting friction, &c., we 
should have Q=P; and the values of the tensions in the 


two spans are given by the equations T — t=P and Tr, ; 


denoting by k the smallest practicable value of e for the 
two pulleys, where e is the base of Napierian logarithms, 
J the coetlicient of friction between the pulley and the rope, 
and @ the ratio between the arc encircled by the rope and 
the radius of the pulley. Accordingly the values of T and 
t are given by the following equations : 
. p 
ca kt : a a 
k-1 k-1 

If the ratio 3 be greater than k, the rope will slip on 


the driving pulley. The values of T and ¢, as above calcu- 
lated, when & has its exact value, are only just sufficient to 
prevent slipping, which would occur on any accidental 
diminution of friction. For safety, therefore, it is neces- 
sary to assign to k a somewhat lower value than its real 
one ; which practically amounts to increasing the tensions 
T and ¢ a little beyond what is requisite in theory. The 
tension common to the whole rope when at rest is some- 
where intermediate between the tensions T and ¢ of its: v> 
spans while running; and by adjusting the rope whileat 
rest to this intermediate tension, its two spans assume of 
their own accord the required tensions T and ¢, as soon as 
it begins to run. 

The section w to be given to the rope, so that it may 
possess the requisite strength, is regulated by the driving 


tension T, and must be such that the quotient — shall not 
w 


exceed the working strain which the material of the rope 
is suited to bear in practice. It is evident that, in trans- 
mitting a given amount of power, the driving tension, and 
consequently the section of the rope, may be diminished by 
increasing the speed; for if N denotes the power trans- 
mitted, and v the speed of the rope, then P v=N, 
1 ¢ k N 
and T = = ° 
k-l1 k—lv 
under the continuous pull, and requires shortening from 
time to time to keep the tension up to the proper amount. 
We will now take into account the useless resistances, 
hitherto neglected for the sake of simplicity. The useful 
resistance Q is now necessarily less than the driving power 


In practice the rope elongates 


P, and the ratio fs represents the efficiency of the trans- 


mission. The useless resistances are two in number. The 
first is the rigidity or stiffness, due to the imperfect flexi- 
bility of the rope. This effect however is insignificant in 
the case of rope transmission, on account of the large size 
of the pulleys employed. ‘Ihe other useless resistance is 
the friction of the two shafts A and B in their bearings, 
which is measured by the resultant F of all the external 
forces acting on each shaft. It appears from the prin- 
ciples enunciated above that the employment of rope trans- 
mission renders this friction considerable. In fact, under 
average conditions of adhesion, the value to be allowed for 


k=e/* is not more than 2; and since in the limit ; =k, 


and T = = P 
and {=P. These tensions are parallel to each other, and 
as the useful resistance Q may also act in the same direc- 
tion, the total pressure F on the shaft may=T+t+P=4P, 
as a minimum, where the conditions are the most unfavour- 
able ; while under the most favourable conditions the pres- 
sure on the bearings will be given by F='T+t—P=2 P, as 
a minimum. Hence the average pressure may be taken 
as at least 3 P. It is evident therefore that rope transmission 
renders the shaft friction much greater than does trans- 
mission by toothed wheels. But the effect of this friction 
is much reduced by the large diameter of the pulleys in 
comparison with that of their shafts, in consequence of 
which the pressure on the shaft bearings has to be multi- 
plied by a number not exceeding at most 0.003, in order to 
obtain the resulting tension on the rope. 

The introduction of iron wire ropes for transmitting 
power to a distance has arisen from the necessity of replac- 
ing leather or gutta-percha by some material less expensive, 
less affected by atmospheric influences, less extensible, and 
especially possessing a much higher tensile strength. The 
large amount of the power which must exist to make 
special machinery advantageous for transmitting it to a 
distance does not constitute one of the reasons for the 
change of material, inasmuch as belts of leather and gutta- 


, we have as least possible values T=2 P, 





percha are capable of transmitting very considerable 
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power. In reality they owe this capability to a special 
property which they possess ; and which releases them 
completely from the theoretical laws to which attention 
has just been directed in the case of ropes. If the belt is 
wide, a partial vacuum is produerd between the belt and 
the rim of the pulley, by the aid of an adequate velocity, 
which causes the atmospheric pressure to press the belt 
close against the pulley. An adhesion is thereby produced 
which is totally independent of friction, and enables 
the tensions to be considerably reduced. Accordingly the 
tension T of the driving span, instead of attaining the 
value 2 P, need only equal P. A great reduction of 
the friction on the bearings is thereby effected, and there 
is a greater power of transmission with the same section. 
‘Thus, whilst formerly in large factories the belts served only 
to transmit the power from the revolving shafts to the dif- 
ferent machines driven by those shafts, they are beginning to 
be employed to work the machines direct from the prime 
mover. The Americans were the first to adopt this course. 
This extended use of belts is regulated by certain practical 
rules which it may perhaps be useful to point out. It is advis- 
able to make the belts travel at a high speed, 4000ft., 
5000ft., and even 6000ft. per minute, which leads to the 
adoption of large diameters for the pulleys. As flexibility 
is essential, it is preferable not to double the leather, but 
to rest satisfied with the greatest single thickness, amount- 
ing to ;°, in. or j in., and to resort to large widths. As the 
adhesion does not depend on the friction, the roughness of 
the surfaces in contact is more injurious than useful ; and 
accordingly, contrary to the old practice, the hair side of 
the leather is turned to the pulley. Since the even motion 
of the pulleys is a very important condition, it is advisable 
to employ, as far as possible, light and perfectly-balanced 
pulleys, and supports with a wide base and movable bear- 
ings. It is for this reason that American pulleys are sold 
by the piece and not by weight. The widths which the 
Americans give to belts put up on this principle are such 


that the circumferential strain, P=—, is 50lb. to 67 1b. 


v 

per inch of width, which represents a strain of 156 lb. to 
185 lb. per square inch of section. There was a leather belt 
atthe Philadelphia Exhibition of 1876 which had a width of 
5 ft. ; but generally they barely exceed 3} ft. or 4 ft. ; and 
for greater widths several belts are employed, placed side 
by side. 

7The invention of iron wire ropes for power transmission 
is due to M. Ch. Ferdinand Hirn, of Colmar, in Alsace. 
These ropes are composed of a certain number of strands, 
each having a core of hemp, which are rolled round a 
centralcore, also of hemp. They are wound on in the 
opposite direction to that of the wires ineach strand. The 
pulleys are of large diameter, which tends to the pre- 
servation of the ropes, helps to render the effect of the 
stiffness insignificant, and diminishes the effect of the 
friction of the shafts. If the distance is considerable, 
the transmissions are divided into several relays, with a 
separate rope for each. The relays are separated by 
stations. Each station is provided with a horizontal shaft 
upon which a double-grooved pulley is fixed, which is the 
driven pulley as regards the relay terminating there, and 
the driving pulley in reference to the succeeding relay. 
The stations are usually arranged on masonry pillars, more 
or less raised according to the configuration of the ground, 
for it is necessary that the rope should be in no danger of 
touching the ground. Sometimes the power has to be 
partially distributed in its course; under these circum- 
stances the shafts at the stations are made use of for the 
purpose. Frequently also it is necessary to place inter- 
mediate pulleys along a relay, which differ from the end 
pulleys of the relay in serving merely to support the rope. 
Occasionally a relay has been made 650 ft. long, but 
usually 420 ft. to 500 ft. is the limit. 

The weights of the most ordinary sizes of pulleys 
employed, including their shafts, are on an average as 
follows : 














Weight. 
Diameter. = 
Single-Groove Pulley.|Double-Groove Pulley. 
metres. | ft. in. kilogs. Tb. kilogs. Tb. 
5.50 18 0 2775 6232 3750 8267 
4.50 14 9 2350 5180 3170 6988 
3.75 12 4 1100 2425 1850 4078 
2.13 7 6 362 798 528 1164 











The pulleys have grooves of the shape of a V, rounded off 
at the botttom, and having there a swallow-tailed notch in 
which the lagging is fixed. Experience proves that the 
best lagging is made of pieces of leather, cut from 
the hide in the form of the notch, and placed in it end 
upwards. When this is filled in all round, the pulley 
is once more placed in the !athe, so as to turn down the 
bottom of the groove to the section required. This lagging 
lasts on an average three years. It wears out most rapidly 
on the intermediate pulleys ; it has been observed that the 
rotation of these pulleys is more rapid than the motion of 
the rope, which occasions slipping. 

The iron wires of which the rope is made have to bear 
two distinct molecular strains. The first, designated 
by s, is the tension in pounds per square inch resulting 
from the maximum tension T necessary to transmit the 


= 
motion, and its value is accordingly s= ———, d being 
7 dati 
the diameter of the wires, and i their number. The second 


strain results from the flexure produced by the winding 
upon the pulley, and may be expressed with sufficient 





accuracy by z = E a ; RB being the radius of the pulley, 


and E the modulus of elasticity of iron, 20,000 kg. per 
square mm., or 28,445,000 lb. per square inch. It is clearly 
necessary that the sum of these strains, s+z, should not 
exceed a certain limit, which is fixed at 18 kilogrammes 
(25,600 lb., or say 11 tons, per square inch). In most of 
the ropes with which the author is acquainted the values 
allowed are approximately s=10 kg. (14,220 lb. per square 
inch), and z=8 kg. (11,380 lb. per square inch). The 
speed of the ropes may without any inconvenience attain, 
and even exceed, 20 metres per second (4000 ft. per minute, 
or 45 miles per hour). To preserve the ropes from oxidation 
and improve their adhesion, they are coated with a heated 
mixture of grease and resin. special machine, invented 
by M. D. H. Ziegler, engineer, at Winterthur, enables the 
ropes to be subjected to a preliminary squeezing to increase 
their length; by this means the subsequent elongation from 
wear and tear is diminished, and the number of shortenings 
which become necessary is reduced. 

It is difficult to lay down any general rule as to the 
duration of the ropes, for this depends upon the conditions 
under which they work. In practice it must not be as- 
sumed that a rope in constant use will last more than a 
year. In fact, Professor Amsler-Laffon recently wrote to 
the author on the subject of the ropes at Schaffhausen : 
** A rope lasts about one year, some a little more, some a 
little less. But it must be understood that we do not wait 
till our ropes break, but replace them as soon as wecan no 
longer depend on their strength. They might therefore 
last rather longer, if we chose to run the risk of interrup- 
tion in our work.’’ Their short life is certainly a defect in 
this mode of transmitting power. According to M. Ziegler, 
who has considerable experience on this subject, horizontal 
oscillations are very injurious to the duration of the ropes, 
and they appear to last longer on pulleys with wide grooves 
than with narrow grooves. 

The curve in which the rope hangs is a catenary ; and it 
is upon the form of the particular catenary in which it 
hangs, whether more or less deep, as well as upon its lineal 
weight, that the tension to which it is subjected depends. 
By fixing the weight of the rope and its length, the form 
which its two spans assume in common, when at rest, is 
determined, and consequently their common tension ; which 
latter must be such as to produce in running the two un- 
equal tensions, T and t, necessary for the transmission of 
the power. 

Moreover, the tension in either span is not the same 
throughout its whole length ; it is a minimum at the lowest 
point of the curve, and goes on increasing towards the two 
extremities. The calculation of the tension at the lowest 
point is very complicated if based upon the true form of the 
catenary ; but by substituting a parabola for the catenary, 
which is allowable in almost all cases, the calculation 
becomes very simple. If the two pulleys are on the same 
level, the lowest point is midway between them, and the 


tension at this point is 8.= 7 . p being the lineal weight 


of the rope, ! its horizontal projection, which is approxi- 
mately equrl to the distance between the centres of the 
pulleys, and h the deflection in the middle. The catenary 
possesses the remarkable mechanical property that the 
difference between the tensions at any two points is equal to 
the weight of a length of rope corresponding to the difference 
in level between the two points. The tensions, therefore, at 


the two ends will be S,=S,+p hab +ph. By substi- 


tuting for S, in the above equation the required values of 
T and t, and solving it with relation to h, the deflections 
h, and h, of the driving and trailing spans will be obtained. 
The deflection hy, common to the two strands at rest, is 
given by the equation, hy=W}h?+4h3. If as before w 
represents the sectional area of the iron portion of the rope, 
s the unit strain which the maximum tension T produces 
on it, we have w s—=T= pi +P h,. Taking the sectional 
t 
area w of the rope in square inches, and its weight p in 


pounds per foot ran, the ratio“ differs little from a mean 


value of 0.24 (104 in French measures) ; and as previously 
stated the safe limit of working tension — assigned 
for iron wire ropes is s=14,220 lb. per square inch (French 


measures s=10 kg.) Hence, W s=0.24 x 14,220 = 3410; 
Pp 


2 
and we have the approximate equation pa + h, = 3410 


(French measures 1040), which is useful, as giving a rela- 
tion between the length / and deflection h;, for the driving 


span of arope. In the case of leather, = = 2.53 approxi- 


mately (French measures 1100) ; and as it is impossible to 
give sa higher value than about 3551b. per square inch 


(25 kg.), the relation obtained would be x +h, = 900 
1 


(French measures 275), which with equal deflections would 
give much shorter spans. If the working tension s were 
reduced to the American limit of 185 lb. per square inch 
(13 kg.) for leather belts, the above figure 900 would be 
reduced to 470, which would further shorten the span 
nearly one-half. 

It is therefore owing to the great strength which iron 
wire ropes possess in proportion to their weight that they 
admit of long spans, with a smaller number of supports, 
and consequently smaller loss of power by friction. They 
may therefore be expected to yield a high efficiency. Asa 
matter of fact the experiments of M. Ziegler on the trans- 
mission of power at Oberursel give for the mean efficiency 


of a single relay 2 = 96.2 per cent. The efficiency of 





transmission by relays, including m intermediate stations, 
is approximately obtained by raising the efficiency of a 
single relay to the power of a. 

It often happens that the two pulleys of a single relay 
are at different levels, in which case neither span of the 
rope has the same tension at its two extremities: the ten- 
sion at the upper end of each exceeds that at the lower by 
the quantity » H, H being the difference in level between 
the two extremities, or, which is approximately the same, 
between the centres of the two pulleys. It is evidently the 
tension of the driving span at its lower end which must be 
regulated so as to obtain the proper driving tension T for 
the transmission: so that there isa certain excess of ten- 
sion at the upper pulley. 

When power has to be transmitted to the top of a very 
steep incline, the establishment of a relay station exactly 
at the top of the incline is generally avoided ; intermediate 
pulleys are put there in preference, one for each span, the 
relay itself being proloaged for a certain distance on the 
level. This is the course which has been adopted for 
the transmission of power from the two turbines at Belle- 
garde, where a height of about 115 ft. has to be sur- 
mounted. The author would refer to his published treatise 
for the description of the transmission by ropes at Oberursel, 
Schaffhausen, Fribourg, and Bellegarde, as it would be 
impossible to abridge the account sufficiently for the 
present paper. 

(To be continued.) 








FOREIGN AND COLONIAL NOTES. 


Rolling Stock in Queensland.—At the commencement of 
1879, the rolling stock on the Queensland Government 
railways was returned at 54 locomotives, 74 passenger 
carriages, 2 prison vans, 1 post-office carriage, 26 horse 
boxes, 5 carriage trucks, 34 brake vans, 13 cattle trucks, 
59 sheep vans, 83 covered goods trucks, 307 low-sided 
goods trucks, 74 ballast wagons, 21 timber wagons, 9 water 
tank wagons, 2 portable cranes, 21 rail trucks, 1 accident 
truck, 1 engine truck, 3 powder trucks, and 2 sleeping 
tracks ; the whole valued at 239,7001. 


New Brunswick.—From Grand Falls, on the Upper 
St. John river, to where the Metapedia empties into the 
Restigouche, is a fine stretch of well-timbered country, a 
considerable portion of which has come into the possession 
of the New Brunswick Railway Company by way of sub- 
sidy. In order to make these lands valuable a colonisa- 
tion road is a necessity, and one is to be constructed next 
summer at the joint expense of the company and the 
Government. 


Australasian Railways and Telegraphs.—At the close 
of 1879 the Australasian colonies had 3167 miles of railway 
actually open, while 937 miles were in course of con- 
struction. New Zealand adds another thousand miles, and 
makes the total for Australasia 4338 miles. Of telegraphs, 
the Australian colonies had 34,516 miles open at the close 
of 1879, while 1000 miles were in course of construction. 
If we add New Zealand, we have an aggregate for Austra- 
lasia of 43,841 miles of telegraphs. Of course, further 
progress was made in 1880, but of this progress we have no 
available data at present. 


The Enlarged Welland Canal.—It is stated that the 
new enlarged Welland Canal will be ready for business by 
the middle of the summer, or in any event in time for the 
opening of navigation in 1882. When this new canal is 
finally completed, all the present canal-size craft will be 
thrown on the market for sale, or will be compelled to seek 
short routes, as they certainly cannot compete with larger 
craft on the long through route. 


How Railway Time is Kept.—There are in use between 
Albany and New York thirteen electric clocks, two of the 
number being placed in- the waiting rooms, and one in the 
despatcher’s office at the Grand Central Depét, New York. 
The time on the clock in the depot at East Alban 
corresponds exactly with the time in New York. Each 
one of the clocks is connected with the general superin- 
tendent’s office in New York, in which the railroad time is 
kept on what is called the “‘ big clock.”” Conductors, 
train men, and others are compelled to keep their watches 
in strict conformity with the superintendent’s clock. It is 
set by standard time, and connected with the time service 
department of the gold and stock telegraph. The time is 
distributed all over the line each week day as follows :— 
At ten o’clock 58 minutes and 3 seconds a.m., the word 
‘*time’’ is sent by the main office to the telegraph stations 
between New York and Albany. This word is repeated 
for 28 seconds, during which time operators must see that 
their instruments are adjusted, At ten o’clock, 58 minutes 
and 50 seconds, seconds commence beating, and continue for 
50seconds. The word ‘‘switch’’ isthen sent over the wire, 
and operators having electric clocks connect them imme- 
diately with the circuit known as No. 9 wire. Ten seconds 
are allowed in which to make the connexion. At eleven 
a.m., with one touch of the New York key, the hands on 
the different clocks are set to eleven o’clock. 


German Canals.—The German Government is devoting 
attention to the extension of the canal system of Northern 
Germany. Preparations are being made for forming a 
more direct communication between Berlin, the Spree, and 
the Elbe on the one side, and the Oder on the other. A 
canal between the Oder and the Spree will be completed in 
four years; the main canal will involve an outlay of 
875,0001., and a branch to the Upper Oder will occasion a 
further expenditure of 625,0001., making 1,500,0001. in all. 

Doubling the Lake Shore Railroad.—As soon as the 
weather permits, it is proposed to lay a second track on 
the Lake Shore and Michigan Southern Railroad, between 





Laporte and Chicago. 
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COMPOUND CONDENSING ENGINE. 


CONSTRUCTED BY MESSRS. EHRHARDT AND SEHNER, ENGINEERS, MALSTATT-SAARBRUCKEN. 








Fig. 











































































































Tue engine of which we annex illustrations on the present 
and opposite pages, is a compound horizontal, with inter- 
mediate receiver and condenser, and with automatic cut off 
gear constructed by and on the patents of Messrs. Ehrhardt 
and Sehmer, of Malstatt-Saarbriicken. The engine was 
exhibited at Diisseldorf last summer, and was noticed 
briefly by us in speaking of the engines shown there. 

Figs. 1 to 6 are small scale general views of the 
machine. Fig. 1 is a section through the shaft between 
the cylinders, showing the low-pressure cylinder and 
the condenser. Fig. 2 isa side elevation, and Fig. 3a 
plan of the wholeengine. Figs. 4 and 5 are respectively 


























| back and front elevations of the engine with the con- 
| denser omitted, and Fig. 6 is an end view showing the 
| condenser. Figs. 7, 8, and 9 are sections of the con- 
| denser and air-pump chamber, hotwell, &., to a large 
| seale. Fig. 10 is across section of the cylinders and the 
| intermediate receiver or reheater on the same scale, 
Fig. 11 being a longitudinal section of the cylinders and 
be Figs. 12 and 13 are diagrams showing the 


action of the governor, the construction of which is shown 
in more detail in Figs. 14, 15, and 16. 

The two cylinders work cranks at right angles to each 
other on the opposite ends of the shaft, cast-iron discs 





























































































































being used for driving. The cylinders are entirely 
separate, and each has its own Corliss-shaped frame with 
bored guides, &c. A is the high-pressure and B the low- 
pressure cylinder, C being the pump chamber, the air 
pump being itself worked direct from the low-pressure 
piston-rod. The main steam pipe, leading through the 
end of the receiver, is marked D. The exhaust pipe is 
furnished with a valve H, by means of which and the pipe 
E the engine can be worked without the condenser when 
required. G is the injection and F the discharge pipe. 
Both cylinders are provided with separate liners, fitted 
to place without flanges, and in both cases the space 
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COMPOUND CONDENSING ENGINE. 


CONSTRUCTED BY MESSRS. EHRHARDT AND SEHMER, ENGINEERS, MALSTATT-SAARBRUCKEN. 
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round the liners serves as a jacket. In both cases, 
however, the jacket steam is simply the steam on its 
way to the cylinder, and not fresh boiler steam. The 
valves are placed well below the cylinders (Fig. 10) so as 
to drain them. The high-pressure cylinder has a piston 
valve with double pistons arranged as shown in Fig. 11. 
This valve is worked from an eccentric whose position is 
directly controlled by the governor in a manner to be 
described presently. The steam on its way to the valve 
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chest from the boiler passes through the box end of the 
| receiver (to the right in Fig. 10), from which it has 
access to the close-ended tubes which extend the whole 
length of the receiver, and through these communicates 
| heat to the steam which is on its way from the one cylinder 
to the other. We must say that we think this plan of 
transmitting heat to the working steam at the expense of 
| steam just about to do work is not at all an advisable one. 
Even with all the water pockets shown, the almost 
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inevitable result is to make tho steam so wet that the 
benefits gained by jacketting and reheating are more 
than counterbalanced. 

The low-pressure cylinder is worked with a simple 
slide valve of the Allen-Trick type. Steam enters the 
valve chest from below (Fig. 10), the exhaust takes 
place upwards. 

The condenser is a vertical cylindrical vessel into 
which the exhaust steam passes near the top (Fig. 1), 
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while the injection water comes from the bottom by an 
internal pipe (Fig. 9). The air-pump barrel is so arranged 
that it can be removed bodily from the main casting for 
renewal or reboring. 

The governor is of the Hartnell-Guthrie type. It is 
carried by a disc fixed to the shaft, and is protected by a 
shield as shown. Its working parts are essentially two 
long links dd f and two short ones d d® g, connected so 
as to form a parallelogram. The short links rock on 
pivots at their mid-points fixed on the disc S keyed to 
the shaft, and they carry weights g at their extremities. 
The ends of the long links are connected to weights G 
fixed upon the centre of the plate springs F F, whose ends 
are connected by the links Z. When the engine is at 
rest or going dead slow the relative positions of the balls, 
links, and springs are as shown in Fig. 12, while Fig. 13 
shows the positions for the outermost position of the ball 
arms. It will be seen that the springs resist the outward 
swing of the arms, and that the parallelogram of links 
still remains a parallelogram. By the connexion shown in 
Figs. 15 and 16 the motion of the ball arms is caused to 
move the slotted eccentric across the shaft in the direc- 
tion of the slot, and thus the stroke of the high-pressure 
valve and the cut-off in the high-pressure cylinder is 
controlled. 

The principal dimensions of this engine, which is 
intended to indicate 30 horse power, are as follow : 


Stroke of cylinders and pump ... ee 19.7 in. 
Diameter of low-pressure cylinder 12.8 ,, 
a high-pressure cylinder 8.7 5, 
90 air pump .. ea «a Gee 
- piston rods ... ‘aha wo Be 
90 air-pump rod - 138,, . 
Area of high-pressure port ove 4.34 sq. in. 
“ low-pressure port 8.93 5, 
Diameter of steam pipe... eee 2.36 in. 
99 exhaust pipe 3.94 ,, 


Maximum variation of cut-off in high- 
pressure cylinder 10 per cent. to 60 per cent. 

Constant cat-off in low-pressure cylinder 45 P* 

Number of revolutions per minute 125 








THE LATE MR. WILLIAM HENDERSON. 

Ir is with very sincere regret that we have observed 
the announcement in the Scotch papers of the death of 
Mr. William Henderson, of Glasgow and Irvine, a gentle- 
man who had long held a prominent position in scientific 
and practical metallurgy and industrial chemistry. The 
sad event took place in London, where he was tempo- 
rarily residing on his return home from Spain, whither 
he had gone last autumn to pay a visit to the mines of 
the Seville Sulphur and Copper Company (Limited), in 
which he was very largely interested. While in Spain, 
ho was seized with a fever common to the country, 
which reduced him to a weak state of health. On his 
homeward journey he spent several weeks in Paris, 
recruiting and gradually regaining, in great measure, 
his usual health; indeed, it would appear that Mr. 
Henderson had felt over-confident as to the complete 
restoration of his health, for no sooner had he reached 
London than he found himself as busy as ever in 
connexion with some new inventions relating to the 
science of metallurgy, his favourite pursuit. As he was 
necessitated to travel about much in the City while 
engaged in his all-engrossing pursuit, he caughi a severe 
cold, which rapidly developed into congestion of the 
lungs, and carried him off after an illness of only about 
three days. 

The career of the deceased was a most instructive one. 
Born in the year 1827 at Westmuir, one of the eastern 
suburbs of Glasgow, he entered the service of Messrs. 
Griffin and Co., who were then engaged in a large way 
in that city as booksellers and publishers, and chemical 
apparatus manufacturers. That was in the year 1840, 
when the chemical department of the establishment was 
under the charge of Mr. James Napier, F.R.S.E., a gentle- 
man who has since written largely and authoritatively 
on the art and science of dyeing, electro-metallurgy, &c., 
and who has occupied a leading position in Glasgow as a 
chemical manufacturer. After spending some six years 
or so with Messrs. Griffin and Co., young Henderson 
entered fhe laboratory of Professor J. F. W. Johnston, 
the author of that most interesting and valuable work, 
“The Chemistry of Common Life.” At that time the 
laboratory of the learned professor was in Edinburgh, 
but he subsequently held the Chair of Chemistry in the 
University of Durham. Having spent a couple of years 
or thereabouts in Professor Johnston's laboratory, he 
had acquired a fair knowledge of scientific and analytical 
chemistry, and he was ready to turn his laboratory 
knowledge to practical account; and in that desire he 
soon found a good opportunity. The before-mentioned 
Mr. James Napier, who had devoted a great amount of 
attention to the science of copper smelting, had taken out 
a patent embodying some new notions in that important 
metallurgical art ; and in conjunction with some moneyed 
friends he established copper-smelting works both in 
London and in Swansea. Through the good offices of 
Mr. Napier young Henderson received an appointment at 
the Swansea works, and in that way his future career as 
a metallurgical chemist was determined, more especially 
devoting himself, however, to the practical utilisation of 
poor eopper ores, Tht works at Swansea, where Napier’s 





patent was in operation, were stopped in the year 1850, 
and Mr. Henderson returned to Glasgow, where he joined 
the late Mr. John M. Rowan in a copper-smelting venture, 
but which did not continue long. He next went to 
Anglesey, where a curious copper ore had been found, 
which contained several metals, but could not be worked 
to advantage unless at least two of the ingredients could 
be economically extracted. He puzzled his inventive 
powers a good deal over the mineral and its treatment, 
but he could not make the smelting of the same a profit- 
able undertaking. After occupying one or two other 
places he eventually settled down at Alderley Edge, near 
Manchester, where he had the good fortune to strike out 
a “new departure” in the treatment of poor copper ores, 
a circumstance which, in a great measure, has since led 
to one of the most important metallurgical industries of 
this or any other country. 

The “new departure” to which we refer was the work- 
ing out of what has since become well known as the 
‘wet process” of extracting copper from ores too poor 
to be treated by what is called the Welsh method of 
smelting, that is to say, the dry process as pursued on 
such an immense scale at Swansea. To a certain 
extent Mr. Henderson had been anticipated in his inven- 
tion by Mr. William Longmaid, who secured patents in 
the same direction in 1842 and 1844; but by those per- 
sons who have approached the history of the subject 
with an unprejudiced mind it is universally agreed that 
Mr. Henderson had made an important step in advance 
by rendering the “wet process” one that could be 
turned to profitable account on a large scale for the 
extraction of copper from such ores as we have referred 
to. His case was only one of many in which previous 
workers had felt themselves justified in characterising 
the successful patentees as pirates and copyists; Bes- 
semer, James Young, and others being examples that 
suggest themselves at the moment. The wet extrac- 
tion process as a successful industry, certainly dates from 
Alderley Edge. 

At that place there rises up out of the Cheshire plain 
a curious elevation in the Triassic Sandstone, or Bunter 
Sandstein of the Germans, in which the silicious matter 
is impregnated with blue and green carbonate of copper, 
but only in very small quantities, equal to from 1} to 1} 
per cent. of metallic copper. The treatment to which 
this sandstone was subjected was as follows: The 
stone was crushed to a rough powder, the carbonate of 
copper was dissolved out by dilute hydrochloric acid, 
and the metal then existed as chloride. Subsequently 
the copper was precipitated in a fine state of division by 
immersing scrap iron in the liquor. If we mistake not 
the hydrochloric acid used at Alderley Edge was obtained 
as a waste product from Messrs. Muspratt’s Alkali 
Works at Flint. Mr. Henderson's first patent for his 
‘wet process” was dated 30th September, 1857. In 
rather more than two years he took out another patent 
by which he proposed to employ the humid or wet 
process on a totally different class of ores of copper, 
namely, such poor sulphides as the Welsh copper smelters 
would have nothing to do with. 

Twenty years ago such ores of copper had begun to 
come in considerable quantities from Spain and Portugal, 
and were used in all the leading centres of the chemical 
industries as a source of sulphur for the manufacture 
of sulphuric acid, the contained sulphur frequently 
ranging up to 48 or 49 per cent. As the ore is essen- 
tially a double sulphide of copper and iron, the copper 
rarely exceeding 24 to3 per cent., there is necessarily a 
large amount of metallic iron in the burnt cinder or 
residue from the sulphuric acid manufacture, namely, 
56 or 58 per cent. or even more. But notwithstanding 
its richness in iron it could not well be used as a source 
of the metal in the ordinary process of manufacture. 
Instead, the calcined ore, always containing a small per- 
centage of sulphur, was drained away to Swansea, being 
now in a fit state for use by the Welsh or dry process 
in admixture with the rich ores as a source of metallic 
copper. 

In his patent of 1860 Mr. Henderson conceived the 
idea of turning the calcined ore to account for its con- 
tained copper in the places where the raw ore had given 
up its sulphur for the manufacture of sulphuric acid, and 
in the year 1862 works were started for that purpose in 
Charles-street, Glasgow, near St. Rollox Chemical Works, 
by the British Metal Extracting Company, consisting 
chiefly of Glasgow and London capitalists, and formed to 
work Mr. Henderson’s patent. The process as patented 
was not practically workable in all its details so as to be 
economically advantageous, but in course of time it was 
gradually modified until practically it took the shape 
now substantially employed in the various works which 
arose more or less directly out of Mr. Henderson’s inven- 
tion. It now includes calcination of the burnt ore with 
common salt at a low red heat, the bulk of the copper, in 
the form of chloride, being recovered by lixiviating the 
roasted ore, the remainder—only a fractional quantity— 
being recovered in the tower liquors, and the copper in 
the metallic form being precipitated by scrap iron, as 
provided for in the patent of 1857. 

Out of the Metal Extracting Works established at 
Glasgow in 1862 there grew various others, one of which 
was started in 1863, at Oldbury, near Birmingham, for 
the benefit of the vitrivl manufacturers in the Midlands. 
Another was started at Hebburn, on the Tyne, in the 








following year, and a fourth came into existence at 
Widnes, near Liverpool in the year 1867. In all the four 
companies thus brought into existence Mr. Henderson 
was either a director or was otherwise largely and directly 
interested. Alike by their extent and by the adoption 
of the most approved chemical and mechanical appli- 
ances, the Metal Extracting Works at Glasgow, Old- 
bury, Hebburn, and Widnes, soon acquired an immense 
industrial and commercial importance. The copper sent 
into the market from them was refined so successfully 
as to bring the highest price obtainable for ‘ B.S.” 
copper, and the peroxide of iron obtained soon came 
into great request amongst iron manufacturers. 

At first the mineral used most largely for its sulphur, 
and subsequently for its copper and iron by the metal 
extracting companies, was that known in the market 
as Mason’s ore; but eventually, in order to supply the 
various works promoted by Mr. Henderson, the famous 
Tharsis Mines, near Huelva in Spain, were acquired by 
the Tharsis Sulphur and Copper Company, of Glasgow ; 
and in the year 1568 there was bronght about an amalga- 
mation of that company with those existing simply for 
dealing with the roasted cinder. In this way many of 
the leading sulphuric acid and alkali manufacturers 
throughout the kingdom came to have a direct interest 
in the copper extracting industry; and very large sums 
of money were made by those persons who were for- 
tunate enough to possess shares in those companies 
that Mr. Henderson’s “wet process” had called into 
existence. Prior to this the Tharsis Company owned 
a copper works at Willington, near Newcastle, which 
they subsequently converted into a “ wet process” works, 
making five such works; and in or about the year 1873 
they commenced a similar establishment at Cardiff, for 
the convenience of the Bristol and South Wales chemical 
manufacturers. 

For a couple of years or so after the metal extracting 
companies were absorbed in the way mentioned, Mr. 
Henderson was a director in the Tharsis Sulphur and 
Copper Company, a position of great importance even in 
those early days, considering the fact that it was divid- 
ing profits on a capital of upwards of three-quarters of a 
million sterling; but about ten years ago he gave up 
his connexion with the Tharsis Company, having made 
what might be regarded as a princely fortune, while he 
was not much over forty years of age. He could not, 
however, “ rest from his labours” and enjoy his fortune. 
Having a very busy and inventive mind, he devoted his 
great experience and knowledge in devising other pro- 
cesses connected with industrial chemistry and metal- 
lurgy. By-and-by he commenced to build an immense 
establishment, at Irvine, for working out his new 
notions in the treatment of Spanish cupreous iron pyrites 
—manufacturing alkali and bleaching powder, extracting 
the copper from the burnt ore, and proceeding even to the 
length of extracting the small quantities of gold and 
silver which are also contained intheore. From first to 
last he is said to have spent about 180,000/. upon his 
Irvine Works. In the same town, too, he was largely 
instrumental in starting a very large works for the manu- 
facture of bichromate of potash, and for a time he was a 
director in the Eglinton Chemical Company, to whom 
the works belong. He embarked, likewise, in several 
mining companies abroad, more especially in Australia 
and Cape Colony; latterly, however, his attention was 
confined almost exclusively to the development of the 
mines of the Seville Sulphur and Copper Company, and 
to the management of his works at Irvine. Since the 
commencement of those works, Irvine, which had become 
avery sleepy place, has awakened from its comatose 
condition, and has taken on a new lease of existence; in 
short, it has become a thriving manufacturing town with 
excellent prospects in the future. 

Returning for a moment to the Tharsis Sulphur and 
Copper Company, we can scarcely help alluding to the 
gigantic concern which it has become, largely owing, it 
must be admitted, to the development of the Hender- 
son “wet process” of copper extraction. Taking that 
process in its several leading features, there was perhaps 
nothing new init when it was patented, or rather in any 
one of the operations taken singly ; but by the combina- 
tion and application of those several features of the patent, 
the new manufacture was created. From the small works 
started in Charles-street, Glasgow, in 1862, working some 
7000 or 8000 tons of burnt ore per annum, we have now 
the immense operations of the Tharsis Company, embrac- 
ing the working and treatment of some 400,000 or 500,000 
tons of raw copper ore, and adding 10,000 or 12,000 tons 
of refined metal to the world’s annual supply of copper. 
Here is a company with a paid-up capital of 1,136,000/. 
paying an average dividend of 20 per cent. over the last 
dozen years ; and for the purpose of its great business it 
has practically created the harbour of Huelva, and con- 
nected it with the Tharsis mines by means of a passenger 
and mineral railway some 25 miles in length. In 
addition to its own copper extracting works, numbering 
half-a-dozen, its operations have been more or less 
influential in establishing a number of others which, 
together, aid in bringing up the world’s annual supply 
of metallic copper to 20,000 tons by the “ wet process” 
alone, and from ores containing a very small percentage 
of that metal. Lf a single fact were wanted to indicate the 
enormous business which the Tharsis Sulphnr and 
Copper Company has carried on since its establishment, 
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we might simply mention that during the short term of 
its existence, rather more than twelve years, it has paid 
to its shareholders not less than 2,118,514/, which is 
certainly a magnificent total. 

But Mr. Henderson was not only an important factor 
in leading to the development of such a great industrial 
undertaking, but he also played a leading part in bring- 
ing about another important metallurgical manufacture, 
namely, that of ferro-manganese, a substance which is 
now deemed almost invaluable in the production of soft 
steel for ship plates, boiler plates, &c., by the Bessemer 
and Siemens processes. Between the years 1860 and 
1869 Mr. Henderson devoted a vast amount of atten- 
tion to the production of that curious alloy so-called, 
but which is essentially, if not absolutely, a double car- 
bide of manganese and iron; and he was so satisfied of 
the possibility of meeting the wants of steelmakers by 
providing a supply of that compound, that he filed 
several patent specifications in reference to it within the 
period mentioned. He received much active encourage- 


ment in his efforts to establish the manufacture of ferro- | 


manganese on a satisfactory basis from Mr. (now Sir 
Henry) Bessemer; and the matter was prominently 
referred to by that gentleman in the well-known paper 
which he read before the Mechanical Section of the 
British Association at the Birmingham meeting, held in | 
1865. As the source of his manganese, Mr. Henderson | 
used carbonate of manganese, a by-product obtained in | 
the manufacture of bleaching powder at St. Rollox | 
Chemical Works, and he was able to produce a “ ferro” | 
containing from 25 to 30 per cent. of metallic manganese, 
which was undoubtedly a great result at such an early 
stage in the history of the manufacture of the compound. 
His practical experiments also excited a great amount 
of interest in the mind of Dr. C. W. Siemens, and 
eventually the manufacture was taken in hand as 
a practical industry by the Terre Noire Company, by 
whom it is now carried on with very great success. 
The manufacture is now likewise successfully prose- 
cuted in this country, and Austria and Germany, and 
the alloy may be produced with as much as 80 per cent. 
of manganese, a rich manganesic ironstone being used as 
the raw material, the smelting of which is effected in the 
blast furnace, whereas Mr. Henderson’s marketable 
“ ferro” was manufactured in crucibles and in a Siemens 
open-hearth furnace. The many facts connected with 
the manufacture of ferro-manganese since it was first 
started by Mr. Henderson, taken in their collective 
form, constitute a most interesting chapter in the history 
of the steelmaking industry ; but this is not the time or 
place to dwell on them with any detail. When that 
history is written as it ought to be done the gentleman 
whose career we have been called upon to speak of in | 
connexion with his lamented death will occupy a promi- 
nent place. It is sad that we should have to record the 
decease of one who was still in middle life, and who, from 
the good work which he had already done, and from the 
possession of a powerful and active mind, seemed still to | 
have much more of that kind of valuable work to do. 








PATENTS. 
To THE Epitor or ENGINEERING. 

S1r,—As Mr. Tweddell is indisposed to go further with 
the petition in regard to the above, and you yourselves have 
not responded to the request made by two or three corre- 
spondents that you would move in the matter, will you 
allow me to suggest that Mr. Arthur Paget, whose energy 
and public spirit are well known, should be asked to initiate 
the petition and to take such other steps to get the views of 
patentees represented in the proper quarters as may be 
necessary ? Your obedient servant, 

W. H. Norrucort. 

Hatcham Iron Works, Pomeroy-street, New Cross-road, 

London, January 26, 1881. 








‘ON SOME PHYSICAL PHENOMENA,” 
To THE EpiTor oF ENGINEERING. 

S1r,—The article on page 69 of your last issue by Mr. 
W. J. Millar, ‘‘ On Some Physical Phenomena,” which, so 
far as the present article goes, means ‘‘ the fundamental 
mechanical units,’’ must have produced a most depressing 
effect upon all those who, like myself, think that accurate 
conceptions of primary mechanical ideas are of importance 
to practical engineers. Holding that opinion, one would 
welcome the appearance in a widely disseminated news- 
paper of an exposition of these ideas by the editor of Pro- 
fessor Rankine’s works. But in proportion to the hearti- 
ness of the pleasure with which one’s eye falls on the title, 
is the disappointment bitter when we find the article 
actvally brimful of inaccuracy of statement and self-con- 
tradictory dogmatism. It isa very ungrateful task to pick 
out faults in an article probably written very hastily. But 
why should men write hastily on important, and especially 
fundamental matters? Faraday, Clerk Maxwell, Balfour 
Stewart, did not take the responsibility of writing on such 
subjects without taking the trouble to make certain of what 
exactly their words meant. Why should Mr. Millar be 
less cautious ? If his other work does not leave bim time 
to be careful in these elementary matters, would it not be 
better that he should keep silence? A very littleattention 
is sufficient to find out the utter inefficiency of his exposi- 


on. 

His definition of “ force’’ is ‘that which tends to pro- 
duce change in the condition of matter.” Without refer- 
ring to more recondite physical conditions, is not relative 
position a ‘‘condition of matter’? Aud does not uni- 


' two forces produces a curved path.” 
‘every one else must recognise the looseness of such lan- 


| certain words denotin 


form relative motion produce change of relative position” 
Force has nothing to do with such a change. 

His definition of matter is ‘‘ that whichis obvious to the 
senses.’’ It is not possible that only matter is obvious to 
Mr. Millar’s senses. To keep strictl, 
elements, difference of position, velocity, difference of 
velocities, are all obvious to the senses of everybody. These 
things are not matter. It is a question whether or not it is 
only through the obviousness of these things to our senses 
that matter is perceived; but by universal consent these 
things are considered as different from matter, and it is 
seldom (as appears to have occurred now) that we find a 
confusion between the means of perception and the thing 
perceived. Matter, or substance, is surely an abstraction 
from our observation of complicated phenomena. Why 
not say so at once when one takes to explaining the ele- 
ments of our physical notions ? 

We next come to inertia. An illustration is given, which 
is meant as a proof. I do not say that the single illustra- 
tion is intended as an absolute proof. But it is given as 
one of many illustrations, the tout ensemble of which is 
intended to constitute the physical proof. We are told to 
observe how the stone would not fall to the earth if it were 
| not for the force of gravity urging it to doso. We are 
wished to infer the existence of inertia from the existence 
of the force. But in paragraph 1 (Force) what were we 
asked to do? We were asked to infer the existence of 
force from the inertia of the stone proved to have been 
overcome by the falling of the stone. This is the circular 
process called begging the question. If the author were 
to multiply similar illustrations ter thousandfold he would 

et no nearer a satisfactory proof of either force or of 
inertia. If it is not a proof he wants, but only an accurate, 
though unreasoning, conception, surely the above method 
of illustration can only result in muddle-headedness, — not 
in clearness of idea. 

In paragraphs 3, 4, and 5, which deal with motion and its 
components time and space, we would deduce, both from the 
direct distinct statements and from the illustrations. that 
motion of matter is necessarily accompanied by force. 
‘* Motion is a condition of matter when acted on by force.”’ 
‘The cannon ball in its flight is under the influence of two 
forces, one the explosive action of the powder, and the 
other that of gravitation. The resultant action of these 
Both Mr. Millar and 





guage as soon as their attention is called to it. The fact 
that it is increase of relative velocity, and not uniform 
velocity, that is the result of force, seems here to have been 
entirely forgotten. 

In reference to paragraph 4, also, I must enter my pro- 
test against the confusion between motion having simulta- 
neous components in two directions and the entirely distinct 
notion of surface. The idea of surface may be derived 
very easily and naturally from that of linear space combined 


' with that of motion; but not from that of motion of a 


point alone. as is attempted by Mr. Millar. 

I may observe with regard to time—not at all as an 
objection to what Mr. Millar says, but as a further illus- 
tration of popular notions of time—that with some nations 
time relations seem to indicate 
that their commonest idea of time is not that of a stream 
bearing us forwards with it past phenomena, but as a 


| stream bearing phenomena backwards past us and against 


| the tide of which we stand up more or less manfully until 
| at the finale we become overpowered and are carried away 
| back by the flood. The more we know of opposite ways of 
| looking at a thing, the nearer do we get toa full percep- 
| tion of the reality. 

Under the onli Energy we find the too-commonly repeated 
dogma that ‘‘the sum of all the energy of the universe 
remains constant.’’ The ‘‘ universe’ is by common con- 
sent understood in the physical sense to mean all physical 
existences, and, as that is so, the above statement does not 
come with a good grace from the author who in the pre- 
vious column asserts that ‘‘ time like space in its entirety is 
beyond our conception.’’ I quite agree with this latter 
assertion. Observe it is not only beyond our knowledge ; 
it is even beyond our power of conception. And yet we 
undertake to dogmatise about the ‘‘sum of all the energy 
in the universe !’’ This is = unfortunate because 
it weakens so lamentabiy the position of science in the 
estimation of rational, but unscientific people. And so 

| unnecessarily, too. It is so very easy to explain the law 
| of conservation of energy as a relative law; as one applic- 
able to limited portions of matter and space. It can be 
proved for such limited regions. As an absolute unlimited 

doctrine it is obviously incapable of proof. Moreover, in 

its limited form it is of immense service. In its absolute 
| unlimited form it is utterly useless. 

| My chief complaint, indeed, against Mr. Millar’s article 
' is that the relativity of all phenomena is nowhere hinted at, 
whereas just this relativity is the real key-note of all true 
science. With Mr. Millar—I should rather say, in this 
article of Mr. Millar’s—everything is absolute. But abso- 
lute doctrines in physics are incapable of proof because it 
is of relations alone that we bave any experience. Thus 
absolute doctrines are absolutely futile, and relative ones 
are alone scientific because they alone are capable of proof. 
Such absolutism bears a fantastic resemblance to what 
ought to be considered good theory. It is only, however, 
the extenuated ghost of true theory; there is no reality 
in it. 

Yours respectfully, 
OBERT H. Sm1rTH. 
Battersea lron Works, London, S.W., Jan. 24, 1881. 





THawina Snow.—Messrs. Merryweather and Sons 
have applied a superheating apparatus to their steam fire- 
engines for thawing the snow, and by this means a cart- 
load of snow can be thawed in seven minutes. A tank is 
attached to the engine into which the snow is thrown, and 
it is dissolved as fast as two men can shovel it in. 





to the mechanical | ; 





STEAM PACKING. 
To THE EDITOR OF ENGINEERING. 

Simz,—Our Mr. Girdwood some sixteen years since, when 
age | steam of 185 lb. highly superheated, found himself 
in the same condition as your correspondent “ Piston 
Rod ;”’ his difficulties led him to invent what is known as 
‘indestructible packing,” and if your correspondent will 
romise to adhere strictly to our instructions, we will pack 
is engines and guarantee the packing to last as long as 
the engines, and when they are worn vut he can sell the 
packing for old metal. Our instructions consist of two 
things ; first, leave the packing tin. short when in the 
stuffing-box ; second, when the gland is screwed up, finger 
and thumb tight only, it must be left alone ; should it blow, 
the gland must not be touched, and in a short time, it will 
cease and be perfectly steam-tight. We have numerous 
instances under our notice, where the glands have not been 

touched with a spanner for over seven years. 

Yours truly, 
Subscribers from the first number of ENGINEERING, 
INDESTUCTIBLE PacKING COMPANY. 
January 22, 1881. 








THE INSTITUTION OF NAVAL 

‘ ARCHILECTS. 

Report of the Deputation of Council to the Opening of 
om Glasgow Naval and Marine Engineering Exhibi- 
ion. 

Your deputation, composed of Messrs. Wright, Martell, 
and Ravenhill, accompanied by the secretary, in accordance 
with your instructions, arrived in Glasgow, on Monday 
morning, the Ist of November last, in order to represent 
the Institution at the opening of the Naval and Marine 
Engineering Exhibition. The Earl of Ravensworth joined 
the members of the deputation in Glasgow on the Monday 
afternoon. Sir Alexander Milne and Messrs. Samuda and 
Barnaby were, to their great regret, unable to be present. 
The Lord Provost of Glasgow and the President of the 
Institution of Engineers and Shipbuilders of Scotland very 
courteously sent their carriages to the station, offering to 
receive the members of the deputation as guests, at their 
own homes. Under the circumstances, however, the depu- 
tation considered that it would be wrong to trespass on the 
hospitality os these gentlemen, and accordingly put up at 
the St. Enoch’s Hotel. 

On Monday forenoon the Lord Provost received the 
deputation at the City Chambers, and in the afternoon 
entertained them at a banquet, given in the Council 
Chamber, to celebrate the opening of the Exhibition. At 
7 p.m., after the banquet, the deputation procceded to the 
Corporation Galleries, where the Exhibition was formally 
opened by the President of this Institution, the Earl of 
Ravensworth, who delivered the inaugural address, at the 
request of the Lord Provost and the committee of the 
Exhibition. 

The contents of the Exhibition, as set forth in the annexed 
catalogue, were then inspected, and were found to include 
a very valuable collection of models, illustrating the 
history of shipbuilding from the time of Henry VIII., and 
of steam navigation, from the building of the Comet up to 
the most recent specimens of naval architecture, viz., the 
steel built Imperial Russian yacht, the Livadia, and the 
Cunard steamer, the Servia. 

It is, as is well known, invariably the case, that the 
contents of exhibitions are, in consequence of delays 
experienced in delivering exhibits, not very complete, or 
very satisfactorily organised when first opened to view, and 
the Glasgow Naval and Marine Engineering Exhibition was 
no exception to this rule. ‘he deputation is, however, 

lad to be able to report that the Exhibition has latterly 

en much improved in this respect, and that its promoters 
intend to utilise its great educational opportunities by 
inaugurating a series of lectures on the history and pro- 
gress of naval architecture and marine engineering, to be 
delivered by eminent authorities, and to be illustrated by 
the models. 

The deputation is of opinion that exhibitions, similar to 
that now being held in Glasgow, are when systematicall 
organised, of great interest and utility, and might with 
advantage be held at fixed intervals of time. ‘They serve, 
not only to spread information by showing what direction 
progress has taken, but also guide the efforts of construc- 
tors and inventors, by indicating the way along which 
advance still tends. No better means exist of illustrating 
prevailing practice, and the history of technical changes 
and improvements ; such, for instance, as the substitution 
of iron for wood, and steel for iron, as materials for ship- 
building, the introduction of cellular double bottoms into 
the mercantile marine, or the development of the com- 
pound engine. In order, however, to fulfil these objects, 
the greatest care should be taken in the selection and 
grouping together of models, and the organisers of such 
exhibitions should, themselves, be thoroughly conversant 
with the history of the past and the practice of the present. 
The Glasgow Exhibition is fortunate in possessing on its 
committee gentlemen who by their talents and experience 
are thoroughly competent to secure the best results. 

In conclusion, the members of the deputation wish to 
bear testimony to the great courtesy and hospitality with 
which they were everywhere received, and to express their 
conviction that their visit to Glasgow was of use to the 
Institution, in strengthening the ties which subsist between 
it and its numerous members on the Clyde. 








PuILuirs’ Montuty MAcHINERY REGISTER. — We 
notice that Mr. C. D. Phillips, the editor of the Monthly 
Machinery Register, published at Monmouth, has opened a 
branch office at 11, Queen Victoria-street, London, where 
he is represented by Mr. E. E. Mariott, of the firm of 
Messrs. Hodgson and Stead, of Salford and London. 
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A Few months ago (vide page 294 of our last volume) 
we published engravings and particulars of the new type 
of goods locomotive which had then been recently intro- 
duced by Mr. F. W. Webb, on the London and North- 
Western Railway, and we now give illustrations of some 
of the details of this engine, these illustrations explain- 
ing more clearly certain features named in our former 
notice. We may remind our readers that the class of 
engine to which the details now illustrated belong, has 
cylinders 18 in. in diameter, with 24 in. stroke, while 
the six coupled wheels are 5 ft. in diameter. 

Figs. 1 to 6 of the engravings annexed show the 
connecting rod, the rod being provided, as shown in 
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is fitted. From Fig. 1 it will be seen that the small end 
of the rod is solid, it being merely fitted with a phosphor- 


| bronze bush } in, thick, this bush being held from rota- 


ting by the oil-cup, the latter having a screwed shank, 
of which the point just enters the bush a3 shown. This 
arrangement not only secures the bush from turning, 


but also insures the oil being fed down through the | 


| bush to the bearing. The oil-cup is prevented from 
| unscrewing by a split pin passing through a hole formed 


| 


half in the base of the cup and half in the connecting 
rod; this arrangment is shown more clearly in the left- 
hand part of Fig. 8, which represents the same device 
applied to a coupling rod. The top opening in the oil- 


Figs. 5 and 6, with an intermedjate point of attachment | cup is closed by @ small button pressed upwards by a 
for working the Joy’s valve gear with which the engine | light spring. 








The large end of the connecting rod has a bearing 
7? in.in diameter by 54in. long. Referring to Figs. 
3 and 4, it will be seen that the end forms an open fork 
to receive the brasses, the mouth of the fork being 
closed by a block secured by a through bolt, this bolt 
having a slight taper and being provided with nuts at 
both its upper and lower ends as shown, these nuts 
enabling it to be tightened up or withdrawn easily. The 
adjustment of the brasses is effected by a wedge block, 
as shown in Fig. 3, this block being secured by pins to 
a bolt with screwed ends and nuts by which the wedge 
block can be adjusted. One of the brasses is shown 
separately in Fig. 2. 

Figs. 7, 8, and 9 show the coupling rods, the details of 
which require little explanation. The rods are fitted with 
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solid bushes, these being, as in the case of the small 
end of the connecting rod, prevented from turning round 
by the shanks of the oil-cups. Where the two lengths of 
coupling rod meet on the driving crank-pin the hind 
length is forked and the bush is made continuous through 
this forked end and the single end of the leading length 
of the rods, as shown in the left-hand part of Fig. 9. The 
two lengths of the coupling rod thus join on the crank- 
pin, the usual joint near this crank-pin being thus dis- 
pensed with. 

The crosshead is shown by Figs. 10, 11, and 12. As we 
stated in our former notice, there are but two cotters in 
the whole engine, namely, those by which the cross- 
heads are secured to the piston rods. The crosshead is 
of cast steel, and the crosshead pin is tapered } in. in its 
length and is fitted with a nut at eachend like the pin 
in the connecting rod large end. The connecting rod 
end does not fit on the crosshead pin direct, but on a 
steel bush or sleeve by which the latter is encircled, the 
crosshead pin being fitted with a key which keeps this 
sleeve from rotating on the pin and also prevents the 
pin from turning in the crosshead. The arrangement 
is clearly shown in Fig. 10. 

As will be seen from our illustrations, the details we 
have been describing have all been designed for econo- 
mical manufacture and renewal. We shall in an early 
number illustrate some further details of Mr. Webb's 
goods engine. 


OWEN AND DYSON’S RAILWAY WHEELS. 

We annex illustrations of the manufacture of wrought- 
iron railway wheels, on the system adopted by Messrs. 
Owen and Dyson, of the Rotherham Iron Works, 
Rotherham, and by which the spokes are enclosed at one 
operation in a solid nave forced around them by a 
powerful hydraulic press, the chief feature in the 
arrangement being that the dies C and D in which 
the naves are forged, are closed before the pressure is 
applied, and securely held there till the nave is com- 
pleted. The hydraulic cylinder is placed below the 
floor, and it carries the large anvil B, in which lies 
bottom die D. The top die A is carried on a massive 
crosshead, which is raised and lowered by side rods, 
moved by eccentrics upon a shaft which runs through 
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the bottom of the hydraulic cylinder. On the end of this 
shaft is a large spur wheel worked by a pinion on 
another shaft, which is driven by a bevel wheel and two 
bevel pinions worked with friction cones for reversing 
the motion. The pressure is supplied from a set of six 
pumps, three of which deliver into a low-pressure accu- 
mulator weighted to 4001b. persquare inch. The others 
then deliver into a high-pressure accumulator weighted 
to give a pressure of 1600 lb. per square inch. The 
water from the low-pressure accumulator is first delivered 
into the hydraulic cylinder, fills it up, and partly forges 
the nave. The high-pressure water is then applied and 
the work completed. 

The great advantage claimed for these wheels is that 
the nave is forged without a weld. The process of 
manufacture is as follows: A and B are the top and 
bottom receivers, C and D the top and bottom dies, E E 
the spokes, G the ram of the press. The spokes are 
first taken to a shearing machine, and cut to an exact 
length, then small half-rouni pieces are punched out of 
the ends, and the spokes are then bent into any required 
form in a bending machine. After the spokes have 
become cold, the required number to make the wheel 
are placed in the bottom die, and the iron for the nave, 
which has been heated to a sufficiently soft state, is 


placed between the ends of the spokes; the top die is 
brought down, and held in the position as shown in 
Fig. 1, the hydraulic ram is forced up, and the heated 
piece of iron is made to flow around the ends of the 
spokes, and fill the space which forms the nave. The 
force exerted is equal to 400 tons, and the spokes are as 
firmly embedded in the nave as though they were welded 
to it. 

These wheels have been most severely tested under 
brake vans, and on the heaviest gradients, with the best 
possible results. 

In another mode followed by the same makers, the 
nave is formed out of one piece of plain round iron, the 
spokes are rolled perfectly plain, and without the usual 
lumps on to form the nave. They are then securely 
held in a ring, and the ends, as well as the piece forming 
the nave, brought to a welding heat; the latter is placed 
between the spoke ends in the dies, and at one operation 
the nave is forged. 





BROCKIE’S ELECTRIC LAMP. 


EXPERIENCE hitherto has shown that to produce an 
electric me | which will regulate the are continuously 
and by fine degrees, a somewhat complex, delicate, and 
therefore troublesome mechanism is required. And even 
when the mechanism of such lamps is working properly 
there is generally a flickering of the light due to inequali- 
ties in the carbons consumed. 























In designing his lamp, Mr. Brockie has renounced 
any intention of continuously regulating the arc, His 
aim has been to bring about a periodic readjustment of 
it, and this so rapidly that the momentary blink thereby 
caused would be almost imperceptible in the general 
effect, and, if anything, less noticeable than the ordinary 
flickering due to the inequal wasting of the carbons. 

To effect this he has not, as in Mackenzie’s lamp, 
recently illustrated by us (see ENGINEERING, page 38 
ante) employed the fluctuations of the current itself, but 
an independent commutator which cuts out the lamp 
magnet at regular stated intervals, say every minute, 
and is actuated by a strap from the shaft which drives 
the dynamo-electric generator. 

As will be seen from the figure the carbons are placed 
vertically ; the upper or positive rod being held in a 
metal tube T which slides between two guide bars G by 
help of the crossbar H. The negative or lower carbon 
is fxed in the socket H' by a thumbscrew. The current 
enters and emerges from the lamp by the terminals A B, 
and traverses the carbons; but a derived current also 
traverses the branch circuit W, and the coils of an 
electro-magnet M which attracts an armature K and 
thereby stops the descent of the upper carbon by the 
grip clutch R. When the armature is released the 
upper carbon drops down, and this release is effected 
periodically by the commutator which momentarily 
interrupts this branch cireuit, On this circuit being 
broken the armature falls away from the electro-magnet, 
the clutch loses its grip, and the upper carbon drops 
into contact with the lower one. But this condition of 
things exists only for an instant. The restoration of 
the branch circuit by the commutator enables the electro- 
magnet once more to draw up the armature, operate the 
clutch, and retract the upper carbon to the proper width 
of are originally determined upon. Every minute this 
process of readjustment is repeated, and the result is a 
fairly constant light well adapted for industrial purposes 
and requiring little or no attention. 

The success of such a plan depends of course on the 
quickness of the readjustment, and in Brockie’s system 
it is performed so rapidly that the momentary blink of 
the light, if seen at all, is less apparent than the ordinary 
flickers. This good result is obtained by the ingenious 
commutator, or rather rheotome, which, as will be seen 
from the figure, is connected in the branch circuit W by 





the terminals F F'. The terminal F is joined electrically 


to the interior toothed wheel, which is driven by the 
screw on the pulley shaft V. The terminal F' is, on the 
other hand, connected to the pawl or contact piece D 
which is pivotted at one end. The revolving toothed 
whzel carries on its surface a projecting pin P and a disc 
S. Now the pawl D usually rests on the disc S and the 
circuit is then closed, but as the wheel revolves the pin 
P comes into contact with the paw] and raises it from the 
disc. The circuit, however, is still preserved until the 
instant when the pin P disengages itself from the pawl D. 
The latter then falls back upon the disc S, but during 
the time of its drop through the inch of space between 
the pin and disc the branch circuit is interrupted, and 
the readjustment of the carbon is effected by the electro- 
magnet and grip clutch of the lamp. Thus not only is 
the period, but the time actually occupied in readjust- 
ment, automatically regulated by the commutator. 

One great advantage of Brockie’s lamp is, as we have 
said before, its simplicity of action. The speed of the 
engine may, we understand, be altered even 50 per cent. 
without putting it out of gear. Several lamps may be 
put in circuit and simultaneously regulated by the same 
commutator, or by putting each lamp magnet in a dif- 
ferent branch circuit they may be readjusted at different 
times in order that the resistance of the main circuit may 
be more uniform than if all the lamps were readjusted 
at once. We may mention, however, that Mr. Brockie 
has designed a special commutator which will readjust 
several lamps at different times with only one branch 
circuit for them all. The lamp is simply suspended 
from the ceiling by the hook c, shown in the figure. 

In addition to its simplicity Mr. Brockie’s lamp is, we 
believe, comparatively inexpensive. It is manufactured 
by Messrs. Johnson and Phillips, and has been installed, 
among other places, in the gutta-percha works of Messrs. 
Dick and Greenhead, Glasgow, by the British Electric 
Lighting Company. Its most important application, how- 
ever, was made quite recently to the portion of Buchanan- 
street, in front of the new offices of the Glasgow Herald 
newspaper, this being the first introduction of the 
electric light for street lighting in that city. The pro- 
prietors of that journal have also, we understand, con- 
tracted with Messrs. Anderson and Munro, electric 
engineers, Glasgow, for the lighting up of the interior of 
vhe Herald offices, including the composing rooms. The 
current is generated in Gramme machines driven by an 
Otto silent gas engine, which also drives a cyclic elevator 
during the day. 





PROGRESS IN NAVAL ARCHITECTURE. 


On the evening of Wednesday, the 19th of January, 
the first of the course of lectures in connexion with the 
Glasgow Naval and Marine Engineering Exhibition was 
delivered by Mr. William Pearce, of Messrs. John Elder 
and Co., in presence of a large audience, presided over by 
Lord Provost Ure, and including many gentlemen long 
and intimately connected with shipbuilding and engineer- 
ing on the Clyde. The subject chosen by Mr. Pearce for 
his discourse was an exceedingly interesting and appro- 
priate one, namely, “‘Some Results of Recent Improve- 
ments in Naval Architecture.” In the outset Mr. Pearce 
announced that, of course, he included marine engineer- 
ing in his subject, and stated that he would confine his 
remarks to the leading features which presented them- 
selves in a retrospect of the last five-and-twenty years. 
That would take his audience back to the close of the 
Crimean War, which had shown the nation its deficiency 
in ocean transport, and gave the first great impulse to 
the construction of first-class iron screw steamers. Since 
then, with the aid of its magnificent mercantile steam 
marine, the country had been enabled to make its power 
felt whenever its honour or its interests had been attacked 
Iron had asserted its supremacy over wood as a material 
for the construction of steamers, and the screw had like- 
wise to a large extent superseded the paddle. The 
Scotia, launched in 1861, was the last paddle steamer built 
for the Cunard Company. Reference having been made to 
the Great Eastern—the greatest ship ever built, and the 
greatest failure financially—Mr. Pearce proceeded to speak 
of the introduction of the compound engine by Messrs. 
Randolph, Elder, and Co., beginning in 1854 with the 
steamer Brandon, in which the steam pressure was 42 Ib,, 
but which had since gradually increased to 60 lb., 70 1b., 
801b., and even 1001b., the relative dimensions of the 
cylinders being altered accordingly. But in spite of the 
splendid success of the compound engine, accompanied 
by the surface condenser, and which has revolutionised 
the carrying trade of the world, the great steamship 
companies and shipowners generally were very slow to 
adopt it. The first owners to adopt the compound system 
were the Pacific Steam Navigation Company, on whose 
account the firm represented by the lecturer and their 
predecessors had built no fewer than 50 steamers, includ- 
ing one now in hand. By way of showing the loss which 
had been incurred by the non-adoption of the compound 
engine, owing to the leading engineers of the day and 
the marine superintendents of the great companies being 
wedded to the old type of low-pressure engines, Mr. 
Pearce remarked that, while the old type of engine 
required from 4 1b. to 5 lb. of coal for the development of 
each indicated horse power, the best type of the com- 





pound engine required as little as 13 1b. to give the same 
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result; and that the boilers lasted about double the 
number of years they did with the low-pressure engines 
without the surface condenser. Nearly all, if not the 
whole, of the larger class of steamships so fitted have 
now had their engines converted into compound engines, 
or have had entirely new machinery supplied to them, 
or have been converted into sailing ships. It was not 
till the year 1869 that the compound engine came into 
general use, and it was only in 1872 that the Cunard 
Company, and the Peninsular and Oriental Com- 

y took it into favour, their eyes having been no 
doubt opened by the success of the fleet of steamers of 
the new type which the opening of the Suez Canal 
in 1869 brought into existence. Without dwelling in 
detail on other minor improvements made from time to 
time, Mr. Pearce went on to speak of the substitution of 
steel for iron in shipbuilding, and then mentioned some 
of the results of the improvements, beginning with the 
steamers engaged on the greatest of our ocean high- 
ways, that between Liverpool and New York. He stated 
with considerable detail, but ina very interesting way, the 
speeds, carrying powers, {economy of fuel, &c., of a 
number of vessels of different types, and compared them 
with each other, by way of showing the results of 
improvement, more especially in the engines with which 
they were supplied. One of his comparisons was made 
between the Pereire, which he designed and built for 
a French company at the yard of Robert Napier and 
Sons in 1865, and the Arizona, designed and built by his 
own firm in 1879. 








THE SCOTCH IRON TRADE—1880. 

THe past year was one of great interest to all per- 
sons connected with the Scotch iron trade, as well as to 
persons engaged in allied industries, from the fact that it 
was on the whole a year of more than average activity, 
and that it closed with a promise of continued, if not 
even increased, activity for the present year. The 
whole of the annual period recently closed was charac- 
terised by good solid evidences of a revival in the trade 
and commerce throughout most parts of the world. 
There was a good deal of fluctuation in the price of pig- 
iron warrants during the year. Starting in January at 
67s., the price rapidly advanced to 73s. 3d., which was 
paid on the 12th of that month, while special brands 
were advanced in yrice from 10s. to 12s. 6d. per ton 
during that short period. The buying that gave rise to 
such advances was chiefly due to American speculation, 
and as it could not be relied upon, there was a decline in 
the price both of warrants and makers’ iron, down as 
low as 65s. being accepted for the former early in the 
month of February. Occasional fresh spurts of activity 
were given to the market by American buying, but the 
improvement was always short-lived, and sales were so 
pressed that 58s. per ton was reached by the 9th of 
March; and as the Continental demand also declined, 
and disappointed various holders, large quantities of 
iron were thrown upon the market, with the effect of 
reducing the price to 44s. 5d. on the 2nd of June. That 
was the lowest point touched during the year, and 
at that date the quotations for special brands were 
lower by about 35s. per ton than they were in the 
month of January. The outside public now went in and 
took advantage of the low prices ruling, and became 
large speculative investors. A certain amount of buoy- 
ancy was imparted to the market towards the end of 
June and in the following month, partly by reason ofa 
pronounced improvement in the shibuilding trade, and by 
the reports of buying on American and Canadian account. 
In the course of the summer a labour difficulty arose, in 
the shape of a somewhat extensive agitation amongst the 
miners of Lanarkshire and one or two adjoining counties 
in favour of an advance of wages. This difficulty at once 
caused the price of pig iron to advance, warrants running 
up to 55s. 44d. on July 30, from which, however, there 
was a decline to 53s. 3d. on the 9th of the following month. 
As it was seen that there was to be a somewhat pro- 
tracted suspension of labour on the part of the miners it 
‘was resolved by the ironmasters in a day or two after- 
wards to damp down a number of their blast furnaces. 
That resolution began to take effect about the middle of 
August, and the consequence was that large purchases 
were at once made, at prices ranging from 55s. to 56s. 
per ton. A very large number of the blast furnaces 
were damped down, and of necessity the production was 
very materially curtailed. Much loss had to be borne 
both by the miners and the ironmasters, and, as had 
frequently happened in the case of former strikes, the 
men had eventually to succumb to the employers’ terms. 
The demand for pig iron was rather quiet during the 
progress of the strike, and was insufficient to sustain the 
prices, which gradually drooped; and when the strike 
collapsed, about the middle of September, large sales 
were made by holders. Down to 48s. 2d. was reached on 
the 24th of that month. The furnaces having again 
been blown in about the end of September, and as the 
former demand improved to some extent, there was 
sufficient encouragement in the prospects to justify an 
upward movement in prices. In the fourth week of 
October 52s. 44d. was paid, and after receding some- 
what there was a gradual advance to 53s., which was 
paid on November 24. Down to 50s. 7d. was again 
accepted in about a fortnight from that date, and then 








there was an improvement onwards to the end of the 
month, when 52s. 9d. was paid. The highest price paid 
during the year was 73s. 3d. (January 12), the lowest 
was 44s.5d.(June 2), and the average price over the 
year was 54s, 6d. per ton. 

Had it not been for the strike it is probable that the 
make over the year would have been fully 100,000 tons 
more than it was, in which case there would have been a 
production nearly if not quite equal to the largest on 
record. As it was, the production amounted to 1,049,000 
tons, being an increase of 117,000 tons over that of the 
year 1879. That grand total has been exceeded a number 
of times in past years. Even so far back as the year 
1862 it reached 1,080,000 tons; but that was before the 
time when the Cleveland iron trade began to assume such 
gigantic proportions. In the three following years it 
ranged from 1,160,000 tons to 1,164,000 tons. In the 
year 1870 the production ran up to 1,206,000 tons, the 
largest that has yet been reached. It was 1,160,000 tons 
again in the following year, and 1,090,000 tons in 1872 ; and 
since then it has only once exceeded the make of the past 
year. There were 100 furnaces in blast at the opening of 
the year, and by the end of July the number had increased 
to 118. In the following month all were blown out 
except 82, and it was not till the end of October that the 
118 were again in operation. Six additional furnaces 
were subsequently put in blast, bringing the total number 
in blast up to 124. The average over the year was 106, 
and in the course of the year the total number erected 
was reduced from 154 to 152. In consequence of the 
irregular working, caused by the damping down of so 
many furnaces, the average weekly make per furnace 
was only 190 tons as against 203 tons per furnace in 1879— 
a reduction of 13 tons per furnace. At the end of the year 
there were eight furnaces producing hematite pig iron of 
a first-rate quality, leaving 116 running on G.M.B., or a 
weekly output of about 2000 tons of hematite and 23,000 
tons of special No. 1 and ordinary good merchantable 
brands. 

On the whole, the statistics of the Scotch iron trade 
for the past year show very excellent results as regards 
the exports to foreign countries. In the year 1879 the 
exports amounted to 340,385 tons, whereas last year 
they reached 440,200 tons, being a net increase of 
99,815 tons. Notwithstanding the fact that the demand 
for the United States was very irregular, the exports 
thither amounted to the grand total of 234,343 tons, as 
against 139,497 tons in 1879, and 15,691 tons in 1878. 
The shipments to France showed a small increase; those 
to Germany, Austria, and Holland a decline from 
124,503 tons in 1879 to 105,385 tons last year; to Italy 
there was sent a decided increase—31,135 tons as against 
22,188 tons in 1879; but the exports to most other 
European countries were almost stationary. British 
North America took 49,246 tens, as compared with 
21,956 tons in the preceding year—or more than double ; 
and there was a very substantial increase in the exports 
to the East Indies, China, Australia, South America, &c. 

There was a great degree of activity in the Scotch 
malleable iron and steel works during the year, also in 
the foundries connected with marine engineering and 
railway work. The total result of the year’s work was 
that the local consumption took up 82,000 tons more of 
Scotch iron during the year than was used in 1879—the 
totals for the two years being, respectively, 384,000 tons 
and 302,000 tons. And in respect of English iron carried 
by railway and water there was an increase in the con- 
sumption from 315,000 tons in 1879 to 335,000 tons last 
year, or 20,000 tons; so that the total increase in the 
consumption of pig iron in Scotland during the year was 
102,000 tons. 

The stocks in the public warrant stores and makers’ 
yards were reduced from a total of 745,000 tons at the 
end of 1879 to 739,000 tons at the end of tne past year, 
the decrease being 6000 tons, which is a very encourag- 
ing feature of the year’s statistics, as it is the first time 
since 1874 that there has been any diminution in the 
total stocks. 

Various other interesting features of the year’s 
statistics offer themselves for remark, but we may 
conclude by simply noting the fact that the Scotch iron 
trade seems bound to maintain its importance in the 
eyes of the industrial world for many years to come. 





LIVERPOOL ENGINEERING SocieTy.—The hundred and 
fourth meeting of this Society was held on Wednesday 
evening at the Royal Institution, Mr. A. Holt, President, 
in the chair. A paper was read by Mr. C. F. Findlay, 
M.A., C.E., of the Dockyard, Liverpool, ‘‘ On the Design 
of Movable Bridges.’’ After enumerating the different 
types of bridge made use of in different localities, and 
describing the advantages and defects of eaeh type, the 
author pr ded to di the comparative merits of 
— bridges constructed in one leaf and in two, advocat- 
ing the single leaf system, on the score of economy, up to a 
limiting span, dependent on the proportion of the moving 
load to the dead load. He then investigated the ratio 
which the tail end of the bridge should bear to the total 
length to make the cost the smallest, and described methods 
of determining the strains on the continuous girders of a 
single leaf bridge, which were illustrated by diagrams. 
The paper was further illustrated by sketches of a bascule 
bridge, a wy and a single leaf anda double leaf 
swing bridge. A discussion followed the reading of the 
paper, and the further discussion was adjourned to the 
next meeting on the 2nd of February. 





NOTES FROM THE SOUTH-WEST. 
Bristol and South Wales Railway Wagon Company 
(Limited )—The directors of this company have agreed to 
recommend the payment of a dividend of 10 per cent. per 
annum for the past half-year, with ample reserves, and 
carrying forward a balance of 5691. 11s. 10d. to the current 
half-year’s account. 


Cwmavon.—One of the oldest blast furnaces in South 
Wales is under repair for relighting. The removal of what 
is generally called the ‘old horse’’ is being superintended 
by Mr. H. Schimdt, an experienced dynamite operator, in 
the employ of Messrs. C. Brant and Co., South Bank, 
Middlesborough, the noted dynamite blasters of Cleveland. 
The workis progressing favourably, notwithstanding the 
late severe weather with which the operators have had to 
contend. The weight of the metal in course of removal is 
estimated at 300 tons. 


Bristol and Portishead Pier and Railway Company.— 
On Tuesday an extraordinary meeting of this company was 
held, for the purpose of considering the provisions of a 
Bill promoted by the company for the amalgamation of 
the separate undertakings of the Railway, and Pier and 
Dock wn ge 4 The chairman of the company, Mr. 
James For’, after the heads of the proposed Bill had been 
read, entered into a lengthy statement of the history of the 
dock undertaking, its connexion with the railway, and the 
present position of affairs. He contended that from the 
commencement the two undertakings were undeniably 
united, although for the purposes of the Act the money 
part of the account was kept under separate heads. He 
added that the directors of the company, in promoting the 
Bill, believed that it was the very best thing that could be 
done for all parties concerned with the undertaking, and 
concluded by asking all the shareholders to agree to the 
proposal. r. W. Brice, on behalf of the Town Council 
of Bristol, who are shareholders to the extent of 100,000/. 
in the dock undertaking, replied to Mr. Ford ina lengthy 
speech. He contended that the proposed amalgamation was 
not fair either to the corporation or the private shareholders 
in the dock undertaking. He pointed out that when the 
corporation subscribed the 100,0001. the difficulty of the 
city becoming proprietors in a railway was fully appre- 
ciated, and that a scheme was then devised to meet the 
difficulty. He read the clause tu which he referred, and it 
was there distinctly laid down that the dock capital should 
be separate, and that the dock shareholders should not be 
entitled to any interest in the other undertakings of the 
company. Mr. Brice, summing up the affair, characterised 
what was attempted to be done as, if nota breach of faith, 
certainly a breach of contract, implied if not expressed. 
Mr. W. Pethick, a former director of the company, said 
until the amalgamation of the Bristol and Exeter with the 
Great Western Company it was believed that the dock 
undertaking was a separate concern. The city would never 
have came to the rescue of the undertaking had it not been 
thoroughly understood that it was an entirely separate 
concern. He considered that the Dock Company were 
dealing with the corporation in a most unfair and unbusi- 
ness-like way. The chairman having replied, the voting 
took place, according to the form prescribed by the Com- 
panies’ Clauses Act, and the result was that there were 
1988 votes for and 583 against the proposal. The chair- 
man declared the motion carried. Mr. Brice protested 
against the preference shareholders being allowed to vote, 
but was overruled. He intimated that the point would be 
raised before the Parliamentary Committee when the Bill 
came on for hearing. 


tens local iron works are going on well, and 
in steel there appears to be great activity. The coal trade 
has been hampered during the week by the severe weather, 
and in consequence of the inevitable stoppages and delays 
the quantity sent away has fallen off. ao are, if any- 
thing, firmer, and shippers’ stems are quite as good as 
ever. Tin plates show no movement with regard to price, 
but are reported to be in a little more request. For iron 
ore there is not a great deal of inquiry, and freights are 
not changed. Last week’s imports comprised 6245 tons of 
Bilbao iron ore, and 5700 tons of other descriptions. 


Cardif.—The week has been thoroughly upset by the 
weather, and no department of business has remained 
unaffected. The house coal and coke trades continue to 
follow in the path of steam, and a good demand with great 
firmness in quotations are the leading features. No change 
is to be reported in the iron ore market. Last week’s 
clearances compri 66,634 tons of coal, 645 tons of iron, 
300 tons of patent fuel, and 50 tons of coke. The imports 
comprised 5661 tons of iron ore from Bilbao, while other 
sources contributed 2421 tons. 





THE INSTITUTION oF CIvIL ENGINEERS.—The Council 
of this Society have made arrangements for the reading and 
discussion of original communications by students of the 
Institution on the following Friday evenings in Febraary, 
at 7 o’clock, viz., on the 4th, 11th, 18th, and 25th inst. 
The subjects to be treated on these evenings are respec- 
tively, ‘‘ Boilers,’’ by William Marriott; ‘‘ The Internal 
Corrosion of Cast-Iron Pipes,’’ by Matthew Buchan Jamie- 
son; ‘‘The Roade to Northampton Railway,’’ by John 
Edward Waller ; and ‘‘ Sewer Work,”’ by Robert Henry 
Thorpe. The chair will be taken successively by Mr. 
Bramwell, F.R.S., President, Mr. Rawlinson, C.B., and 
Mr. Bruce, and Sir Joseph Bazalgette, C.B., Vice-Pre- 
sident, Members of Council. The students have been 
again reminded that the Council are prepared to award the 
iller Scholarship of 401. per annum, tenable for three 
years, if a paper of adequate importance is received, as 
well as Miller prizes for other approved communications ; 
and it is intimated that a second series of meetings for 
students will be appointed if a sufficient number of suitable 





papers are received. 
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NOTICE OF MEETING. 

INSTITUTION OF CIVIL ENGINEERS. — Tuesday, February Ist, 
at8p.m. Discussion upon‘ Deep Winning of Coal in South Wales,” 
and the following paper will be read: “ Portsmouth Dockyard 
Extension Works,” by Charles Colson, Assoc. M. Inst. C.E. 
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benefit of visitors, files of the principal English and 
foreign technical journals, and the circulars and cata- 
logues of the leading manufacturers in the Engineering 
Trades, either for reference or distribution. A classified 
arrangement of the various advertisements which appear 
either continuously or from time to time in ENGINEERING 
will also be available for reference. Manufacturers are 
invited to contribute their catalogues and circulars, 
which will be indexed and placed under the care of an 
attendant. 
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COMPOUND LOCOMOTIVES. 

WHEN deseribing the locomotives shown at the 
Paris Exhibition in 1878, we illustrated very fully at 
page 517 of our twenty-seventh volume, one of the 
compound engines on M. Mallet’s system used in 
working the Bayonne and Biarritz Railway. M. 
Mallet also brought the subject prominently before 
English engineers in a paper which he read before the 
Institution of Mechanical Engineers, which we also 
published (ride pages 17 and 58 of volume twenty- 
eight of ENGINEERING), and he has lately written a 
pamphlet giving the actual experience gained by 
three years’ working of the system. This pamphlet 
is of great interest just now, when high-pressure 
compound engines working without condensers are 
every day being more extensively used, The 
favourable results obtained both with respect to 








small consumption of fuel and the moderate amount 
of repairs necessary, fully bear out the opinions we 
have always advanced in favour of the compound 
system, and we believe even somewhat better per- 
formances would be recorded if the cylinders were 
jacketted as we have advocated. 

Four of M. Mallet’s engines are employed on 
the Bayonne and Biarritz line, one of which (the 
largest), a six-coupled, we have already illustrated 
and described, the other three are smaller, having 
only the leading and driving wheels coupled, the 
trailing wheels being of smaller diameter. The fol- 
lowing are the principal dimensions of the engines : 

Grate area... +» 10.764 square feet 


Firebox heating surface ... 49.496 ,, “. 
Tube a 99 . 435.78 ,, i 
Total a os oo. 485.276 ,, ‘ 
Diameter of small cylinder... 9.45 inches 
Ditto of large ,, a ee «“ 
Stroke ... a . oss  Eeeae * 
Ratio of cylinders... . 1: 2.78 

Weight of engine empty 15} tons 


Ditto full oo nos oo BRB os 

Weight available for adhesion 15.4 _,, 
Steam pressure one +» 150]b. per square inch. 
These engines are, it will be seen, about twenty 
r cent. lighter than the six-coupled engine exhi- 
ited in Paris, this latter being generally kept as a 
reserve engine, or used for the very heavy traffic 
occurring during the holidays. The carriages used 
consists of composites carrying 70 to 75 passengers, 
and provided as well with a luggage compartment 
and double-storied third-class carriages accom- 
mo¢ating 92 to 100 persons, the average weight 
of both classes being 9 tons. The total length 
of the run the engines have to make on each trip, 
including going and returning from the turntable 
is 4.97 miles, 38 per cent. of the total distance being 
composed of gradients exceeding 1 in 200, the mean 
effect of gravity on the double journey being 10.3 lb. 
per ton. ‘The average radius of the curves is 
1312 ft., the curves making up 42 per cent. of the 
total length of railway. The trip from end to end, 
including one stoppage in the middle, is made in a 
quarter of an hour, thus giving a mean velocity of 
20.5 miles per hour. In winter only one train 
is at work, making the journey each way once an 
hour, in summer two trains are put on the road; 
the average daily number of trains in 1879 was 40. 
Two coaches are generally run in each train in 
winter and four in summer, except when the traffic 
is heavy enough to require six coaches, the average 
number of coaches may thus be taken at three. 
The average train mileage in 1878-79 was 75,715 
miles, the total mileage from the opening of the line 
in June, 1877, up to September, 1880, being 282,724 
miles, without including work done by the engines 
during the construction of the line. The follow- 
ing figures show the results of working for the 


year 1879: 

Number of trains ... 14,910 
Train miles... . «» 74,118 
Passengers carried at ese ... 556,221 
Average number of passengers per train 37 

» mileage made by each engine 18,528 
Total quantity of fuel used jane «- 413.8 tons 
Pounds of fuel per train mile ... ee 123.51 
Cost of fuel per train mile ose +» 0.147 pence 


In the quantity of fuel given above per train mile 
it must be remembered that the fuel used in lighting 
up as well as in standing in steam is included, two 
engines being daily in steam for 16 hourseach, or a 
total of 32 hours, whereas the actual time of run- 
ning the 40 trains is but 10 hours. 

The locomotive and carriage working expenses 
for the year 1879 were as follows : 

a penny per mile 
4 


” 9 


0.808 ,, 


Engine repairs eco a SO » ‘ 
Carriage repairs 0.550 =, ” 
Total 5.208 pence oa 


The power developed by the engines in regular 
work and the fuel used per mile run may be arrived 
at in the following manner: taking the weight of 
the average train consisting of engine, three coaches, 
and thirty-seven passengers to be 48.03 tons, and 


the resistance on a level at a velocity of 20.5 miles | 4 pri 


per hour as 14.7 lb. per ton, and as 63 per cent. 
if the road is level the mean of this resistance 
becomes 9.26 lb.; and assuming the additional 
resistances due to curves, banks, and starting the 
trains to equal 13.64 lb., this givesa total resistance 
of 22.9 lb., or a net effective horse power of 60.13. 
In order to arrive at the quantity of fuel used per 
horse power per hour, that consumed in lighting 
up the engines must be deducted ; this quantity is 
given as 308 lb, for two engines, or 1.56 lb. per mile 








run, which deducted from 12.511b., the total quantity 
consumed, leaves 10.95 1b. net, or 3.65 ]b. per effective 
horse power per hour—or taking the engine friction 
at 12 per cent. this amount becomes reduced to 
3.168 lb. per horse power per hour. 

The mean consumption of fuel in August and Sep- 
tember, 1879, when the traffic was very heavy, was 
13.8 lb. per train mile, the average trains consisting 
of four coaches, and carrying 64 passengers, the mean 
weight being 58.84 tons, requiring 74.93 horse power, 
which gives a consumption of fuel (after allowing 
for lighting up) of 2.96 lb. per indicated horse power 
per hour, This, it must be remembered, is not the 
maximum power the engines are capable of develop- 
ing, for with full excursion trains, weighing 78.4 
tons, ascending gradients of one in sixty-six ata 
speed of 15.53 miles per hour, a tractive resistance 
of 4056.5 Ib. is met with which requires an expendi- 
ture of 177.48 horse power. This would give a 
consumption of between 3.3 and 3.52 lb. of coal per 
horse power per hour, a result much below that of 
ordinary engines working under similar circum- 
stances, which burn from 4.9 lb. to 5.5 lb. per horse 
power per hour. There are also very many cases 
where the corresponding reduction in the quantity 
of water necessarily evaporated is a matter of the 
greatest importance, water for locomotives having 
even under some circumstances, as in Peru, to be 
specially distilled at a great cost for fuel before it is 
fit for use. The reduction in the size of the boiler 
required for evaporating the quantity of water neces- 
sary for developing a given horse power is another 
of the advantages which may be fairly placed to the 
credit of the system. 








PIG IRON SLIDING SCALE PRICES. 

EXCEéPTIONAL interest attaches to the returns under 
the sliding scale for regulating the wages of the iron 
miners, blast furnacemen, and limestone quarrymen 
in the Cleveland and Durham district by the real- 
ised prices of pig iron, It is the first attempt so to 
regulate prices, and it is one which is a compromise 
between the two put forward by the mineowners 
and the miners. ‘There has been also considerable 
complaint, on the part of the miners at least, at its 
working, and though this is usual in what may be 
called an experimental adoption, yet there is the 
more interest given to the returns thereby. One of 
the chief points that have been urged on the part 
of some of the workmen against the basis of the 
present scale is the very great variation between the 
returns of the accountants, and the prices that have 
been quoted in the market at the date of the return. 
And as it is probable that an attempt will be made 
at the expiration of the presert scale to change the 
basis, it is worth while glancing at the question, and 
ascertaining the extent of the variations thus alluded 
to. The chief of these three sliding scales which 
turn on the realised prices of pig iron in the Cleve- 
land and Durham district was agreed upon at the 
end of October, 1879, and the first return under 
it was made in the month of January, 1880. The 
accountants’ award gave 36s. 7d.—sinking the deci- 
mals—as the realised price for the preceding three 
months. At the date of that return the market 
price was 3/. 16s. 6d. for No.3. In April the return 
showed realised prices 2/. 2s. 8d. per ton, the 
market price being then 2/. 11s. per ton. The third 
return, in July, gave little change in the realised 
prices—2/. 2s. 4d. per ton, market prices being 
1/. 19s. 6d, On the next occasion, when the realised 
price was 2/. 0s. 10d., the market price was 1/. 18s. 
And in the case of the last return—that for the 
three months ending with 1880, the realised rate is 
2/. Os. 5d., the market price being about 2/. 1s, If 
we now place these figures in tabular form we shall 
be able to better appreciate the extent of the move- 
ment in the two prices: 











£s. d. £:.d.| £58. d. 

January, 1880 ... | 116 7 316 1 411 
pril, * wt SS 2 3 .6t 0. 2S 
July, 5 22 4| 119 6| 0 210 
October, ,, «+ 2010; 118 0/] 0 210 
January, 1881 ... 20 5 210 2 F 











When, therefore, the sliding scale first return 
was made the realised price was 1/. 4s. 11d. below 
that of the market, but whilst the former advanced 
the latter fell, and thus at the end of the second 
quarter the difference was reduced to 8s. 4d. And 
not only had that difference been rubbed off entirely 
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at the end of the third quarter, but the market 
price was nearly 3s. below that of the realised rate 
at the end of the third quarter, a difference that 
substantially continued throughout the following 
three months. And it also continued throughout 
the fifth, for though the return shows a change in 
the side on which the overplus was to be found, yes 
that difference was entirely that of the week in 
which the return was made. Bearing in mind the 
fact that at the commencement of the scale the 
miners were granted a rate of wages temporarily in 
excess of that to which they would have been 
entitled had the scale been strictly enforced, the 
question may be put how far the men’s wages have 
been benefitted, or the contrary, by the adoption of 
the realised price as the axis on which the scale turns. 
Of course, had the market rate been adopted, a lower 
tonnage rate per pound would also have had to have 
been adopted, but this part of the question need not 
for our purpose be taken into account. In the first 
two periods the men received—apart from that allow- 
ance with which the sliding scale commenced—a rate 
of wages based on a realised price much less than the 
market price ; but in the three following periods the 
realised rate on which their scale depends was above 
that of the market. Hence it may be taken that 
the advantage which the miners did not so fully 
derive from the rise in prices throughout the scale 
being based on the real price, was only postponed, 
and in the latter half of the year they have been in 
receipt of rates considerably in excess of those they 
would have been entitled to had the market rate 
decided the rate of wages. Apart, then, from the 
advantage of havinga reliable and less varying rate 
than that of a fluctuating market, the workmen have 
hitherto derived the double advantages of a pro- 
longation of the high price paid for labour—high 
that is comparatively—and also a rate less movable 
than it would have been had that fluctuating 
nominal price decided it. It is true that in the 
latter respect there is a great gain to the employer 
who has secured continuity of work as well as the 
ability to learn the rates at which he may with 
safety contract. In the case of ironstone, for 
instance, there has been long a tolerably settled rate 
of royalties, and the chief item that varies from 
period to period is the cost of labour. It has been, 
therefore, an aid to the trade to learn how far that 
variation in a given period takes place, for valuable 
data is supplied to enable the cost of production to be 
estimated. When there is thus a mutual gain it is 
undesirable to materially alter the system under 
which it accrues, but this is, of course, no reason 
why any alteration in detail, to enable the system 
to work fairer, should not be made. In any such 
system it may be hoped that the basis of the 
sliding scale—the realised price—may be allowed to 
remain, for the returns under it furnish a most 
valuable series of industrial and trading statistics. 








THE CONSTRUCTION OF THE 
PHOTOPHONE. 


In the photophone of Professor Bell a beam of 
light of varying intensity is directed by a parabolic 
mirror upon the surface of a selenium ‘ cell” placed 
in its focus, and the variations in the light by pro- 
ducing corresponding alterations in the electric 
resistance of the selenium, affect the telephone in 
circuit with the cell, When the intensity of the 
light is varied in sympathy with the vibrations of 
one the receiving telephone is made to reproduce 
the speech. 

Now it is evident that the most powerful effects 
will be got from an arrangement of the selenium cell 
and receiving mirror which gives the widest varia- 
tions of resistance for a given amount of light falling 
on the cell, and in a paper read before the Physical 
Society on Saturday last, Professor Sylvanus P. 
Thompson, of University College, Bristol, showed 
theoretically what this arrangement ought to be. 

Professor Bell's typical selenium cell consists of a 
small cylinder about 2 in, in diameter and 2} in, in 
length, presenting a superficial area of about 16 
square inches, and built up of alternate discs of 
conducting brass and insulating mica, with a ring of 
selenium filled in between the brass discs and form- 
ing a narrow border to the smaller mica discs. ‘The 
alternate brass discs are connected together in mul- 
tiple arc like the plates of a condenser, anda circuit 
is thus formed through the narrow zones of sele- 
nium on which the light is caused to fall. Professor 
Bell probably arrived at this form by tentative 
experiment, and did not stop to consider the best 





shape from a theoretical point of view. ‘This, how- 
ever, has been done by Professor Thompson, who 
was led by certain experimental results to question 
the perfection of Professor Bell’s plan. A con. 
sideration of the law discovered by Professor W. 
Grylls Adams, that the change in the resistance of 
selenium is directly as the square root of the illu- 
minating power, led him to the conclusion that with 
a given amount of incident light distributed uni- 
formly over the surface of a selenium cell, its change 
of electric resistance will be proportional to its 
linear dimensions, provided the cell is constructed 
so that whatever its size the normal resistance will 
remain the same. That is to say, if there be a 
cell of a certain size and resistance (measured, for 
example, in the dark with a standard electromotive 
force), then a perfectly similar cell made on a 
scale » times greater in linear dimensions each way, 
will suffer 2 times as great a variation in resist- 
ance for the same total amount of light falling on 
its surface, 

Professor Thompson further reasons that with a 
given amount of light the change of electric resist- 
ance in the cell will vary in proportion to the third 
power of the linear dimensions of the cell, provided 
that while its linear dimensions are increased the 
absolute thickness of the brass discs and thejselenium 
rings remain the same as before, and their number 
is proportionately increased. 

The practical deductions from these theorems is 
that a selenium cell for the photophone should be 
made as large as possible, and that the varying beam 
of light should be distributed uniformly over the 
surface of the cell and not concentrated upon one 
point. The parabolic mirror used by Professor Bell 
is therefore defective inasmuch as it tends to focus 
the parallel rays to one point. Professor Thompson 
suggests a better substitute in a short conical mirror 
silvered inside, and having the cell placed along its 
axis. Such a mirror would not only be cheaper to 
construct than a paraboloid, but it would not reflect 





away light from the selenium, as all the rays would 
fall perpendicularly on the surface of the latter. 

With regard to its angular aperture Professor 
Thompson finds that the greatest number of rays 
would be reflected upon a cylindrical cell lying along 
its axis if the angle of half its aperture were 45 deg., 
or 90 deg. for the whole cone. The front end of 
the selenium cell might then be brought flush with 
the plane of the mirror mouth, as shown in the 
figure. With an angular aperture less than 90 deg 
the depth of the mirror from base to apex would have 
to be greater than the length of the cylindrical cell 
to give the best effect, and the mirror, however 
prolonged, could not bring more rays to the surface 
of the cylinder except they underwent more than 
one reflection, With an angular aperture less than 
90 deg. the diameter of the mouth would require to 
be less than that of the 90 deg. cone, and hence 
would not collect as much light. 

It is questionable, too, whether the pile of discs is 
the best form for a selenium cell, and Professor 
Thompson, acting upon a hint borrowed from Mr- 
Shellford Bidwell, has constructed a wire cell which 
promises to act still better. This is made by taking 
a cylinder of slate and grooving a double-threaded 
screw round it, then laying two fine wires in the 
parallel grooves and filling the space between them 
with selenium. These cells are under test, and their 
behaviour will be a matter of interest to those who 
watch the improvement of Professor Bell's beautiful 
apparatus. 


WARMING RAILWAY CARRIAGES. 
THE severe weather of the past fortnight has 
brought strongly into notice the miserable inefficiency 
of the appliances available on our English lines for the 
heating of railway carriages. Of course the recent 














cold weather has been altogether exceptional in its 
character, and it is not to be expected that our 
railway companies should fit up their vehicles with 
such heating arrangements as, would be necessary if 
they had habitually to deal with winters like those 
of Canada or the United States. But the fact 
remains that our regulation ‘ foot-warmers” as 
supplied on most lines are quite unable to deal 
effectively with the cold of an ordinary English 
winter, as regular travellers know to their great 
discomfort. ‘I'he said ‘‘ foot-warmers ” are no doubt 
very good things in their way, and efficient heating 
can be obtaiaed with them; but in the first place 
they are supplied far too sparingly, secondly, they 
are not changed with sutlicient frequency, and 
thirdly, they are habitually supplied—even at some 
of the chief termini—charged with water at an 
indefinite number of degrees below the boiling point. 
It is a singular fact, considering the remarkable 
progress which has been made in England in railway 
working generally, that our companies still adhere, 
almost withcut exception, to the arrangements for 
heating ‘* foot-warmers” which they employed over 
thirty years ago. In England it is still the regular 
practice to empty the warmers of the cooled water 
and to refill them with water more or less hot, while 
on the Contiuent it has long been proved that this 
mode of procedure cannot compare for either cheap- 
ness, quickness, or efficiency with other modes of 
reheating. In France and elsewhere on the Con- 
tinent the plan of reheating the warmers by the 
injection of steam is largely used with economical 
results, and the modes adopted for carrying out this 
system on the Paris, Lyons, and Mediterranean, and 
the Western Railway of France, have been fully 
described in our pages, as has also that used on the 
Eastern Railway of France, of reheating the cooled 
warmers by immersion in a tank of boiling water, 
the immersion and removal of the warmers being 
effected by mechanical means. Verloop’s system 
(also recently described by us) of reheating the 
warmers by enclosing them in a steam-charged 
vessel has also been successfully adopted on the 
Dutch-Khenish Railway, and is far superior to 
that in vogue here, Apart from our deficiencies in 
the mode of heating these foot-warmers, there is 
ilso the fact that water is by no means the best 
material with which they can be charged. Some 
months ago (ride page 246 of our twenty-ninth 
volume) we recorded the experiments which were 
being made on the Paris, Lyons, and Mediterranean 
Railway with foot-warmers charged with acetate of 
soda on the system of M. Ancelin, and a further 
experience with this system has, we understand, 
given very satisfactory results. According to M. 
Ancelin’s system the foot-warmers are charged with 
acetate of soda in a liquid state and then hermeti- 
cally sealed, so that on the one hand any loss of the 
acetate may be avoided and on the other that there 
may be no risk of water leaking in when they are 
reheated, this reheating being effected by placing 
them in a bath of boiling brine. A foot-warmer 
capable of containing two gallons of water will hold 
a little over 27 lb. of the acetate of soda. The acetate 
becomes fluid at a temperature of about 138 deg. 
Fabr., and in assuming the fluid condition each 
pound renders latent about 169 units of heat, while 
the specific heats of the material in its solid and 
fluid states are 0.32 and 0.75 respectively. Assum- 
ing a foot-warmer of the size above named, charged 
with acetate of soda, to be supplied to a carriage at 
a temperature of 190 deg. and allowed to remain 
until it cools down to 110 deg., it will in so cooling 
give up 6512 units of heat as follows: 


Units. 
In cooling from 190 deg. to 138 deg. =52 deg. 
x 27 lb. x 0.75 ose “es ose ... 1053 
In solidifying 27 lb. x 169 units ... 4563 


In cooling from 138 deg. to 110 deg.—28 deg. 


x 27 lb. x 0.32 " 896 


Total ... 6512 


The two gallons of water in a similar foot-warmer 
would on the other hand, in cooling down from 
190 deg. to 110 deg., give up but 80 deg. x 20 lb. = 
1609 units of heat, or less than one-fourth the amount 
set free by the acetate of soda. Altogether M. 
Ancelin’s system of working appears well worthy 
of trial in this country, and we hope soon to hear 
that it has been fairly tested. It is, of course, by 
no means certain that acetate of soda is the best 
salt to use in this way ; it is quite possible that some 
other may give still better results, and this is a point 
which our chemists may inquire into with advan- 
tage to their chilly fellow mortals, 
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THE PUY DE DOME. 

Tue Puy de Déme is one of the loftiest, as it is 
the most interesting, of the mountains of Auvergne. 
It rises with singular majesty from the great central 
plateau, and attains a height of 1463 metres (4755 ft.) 
A unique panorama may be observed from its sum- 
mit, embracing Clermont, distance 14 kilometres 
(84 miles), several small lakes, the watering-town of 
Royat, and no less than forty extinct volcanoes. In 
the language of the country, these are all called 
“ puys,” a modification of the Latin podium, and used 
as a synonym for mountain. The Puy de Dome 
derives its special appellative from its massive 
paraboloidal, or dome-like appearance. Quite close 
is the Puy de Pariou, remarkable for its well-pre- 
served funnel-shaped crater, while in the distance 
rises the Pic de Sancy, the loftiest point of the 
range. 

The Puy de Dome, unlike most of the group to 
which it belongs, was never an active volcano. It 
was formed partly by a great upheaval and partly 
by the masses ejected from the neighbouring 
volcanoes. Its original altitude was also notably 
increased by the vast quantities of earth and build- 
ing materials brought there in Gallic and Roman 
times. The Gauls, who were in the habit of select- 
ing culminating points for their places of worship, 
chose it for the site of their most famous temple and 
conveyed thither enormous blocks of dolomite quar- 
ried in the adjacent mountains. ‘The Romans added 
to this gigantic structure and dedicated it to Mercury. 
About the time of the Crusades, a chapel was built 
on the ruins of the Roman temple, but owing to the 
difficulty of reaching it, this was subsequently 
neglected and finally abandoned. 

This mountain is justly celebrated in the annals 
of science for the experiments carried out on it in 
September, 1648, with the newly iuvented barometer. 
Toricelli maintained, against all the schools of his 
day, and even against his illustrious master Gali'eo, 
that water rises in pumps, and that the mercury was 
supported in his tube solely by the pressure of the 
atmosphere. Pascal ardently entered the lists as a 
supporter of the new theory. Retained in Rouen 
by his father’s civic duties, he directed his brother- 
in-law, M. Périer, who lived in Clermont, to observe 
carefully the height of the mercurial column at the 
base and at. the top of the mountain. This was to 
be an experimentum crucis, Accordingly M. Périer, 
assisted by several ecclesiastics and men of distinc- 
tion, suspended a barometer in the garden of the 
Franciscans, situated about the centre of the town. 
This was to be their station of reference, The 
barometer consisted merely of a tube 4 ft. long, 
sealed at one end and inverted over mercury. It 
read 27.729in. After recommending the Rector to 
observe the instrument from time to time, tke party 
proceeded to the Puy de Dome, carrying with them 
materials for improvising a second barometer. This 
they read midwaytup the slope, and again within the 
little chapel of St. Barnabas. To their great satis- 
faction they here found 24.414in., a diminution of 
3.315in. M. Périer was so overjoyed that he took 
five more readings on different parts of the summit. 
The next day he repeated his observations on the 
great tower of the cathedral, obtaining a difference 
of .1Sin. Pascal himself made similar experiments 
at Rouen, and again at Paris, using wine as well as 
mercury for his barometric fluid. He was thus 
enabled, though but twenty-three years of age, 
to overthrow the long-cherished Aristotelian doc- 
trine that nature abhors a vacuum. From these 
experiments, he proceeded to calculate the weight 
of the whole atmosphere, and found it to be 
8,283,889,440,000,000,000 lb. ‘This is, however, 
less than the true weight, because Pascal, as Newton 
afew years later, assumed for the length of the 
meridian a value about one-tenth less than that now 
admitted. 

As the barometer is par excellence the instrument 
of the meteorologist, it appears quite fitting that so 
memorable and eligible a spot as the Puy de Dime 
should have been selected as a site for an observa- 
tory. Itis to the enterprise of M. Alluard, how- 
ever, that science mainly owes itsestablishment. As 
Dean of the Faculty of Science of Clermont he 
urged the project with commendable activity and 
perseverence, and had the satisfaction of finally 
overcoming the hostility of confréres and city coun- 
cillors and of waking the Government from its 
apathy. Clermont voted 100,000 franca for the 
scheme and the Government added an equal sum, 

The observatory consists of two distinct build- 
ings, viz., the round tower, which forms a very con- 
spicuous object, built as it is in red brick over the 


ruins of the Roman temple, and a subterranean 
structure, connected with the former by a tunnel, 
and containing an instrument room, apartments for 
the Director as well as for the keeper, and a tele- 
graph office, ‘The observations are transmitted 
three times a day to town to a special meteorological 
station which forms an integral part of the observa- 
tory. 








Owing to its elevation and complete isolation, 
many curious phenomena have already been observed 
and several valuable contributions made to our 
knowledge of the laws which govern the great 
movements of the atmosphere. In his report about 
the winter of 1880, M. Alluard shows by repeated 
observations that, in certain conditions, the tempe- 
ratureat night is much higher on the mountain than 
in the valley below, and he has gathered sufficient 
data to establish the law that whenever a zone of 
high barometric pressure covers central Europe 
there must be an inversion of temperature with 
increase of altitude. Italso often happens that the 
observatory and upper part of the mountain are 
enveloped in dense clouds while the plains 
below are bathed in sunlight; on the other hand, 
the valley is frequently covered with a thick mist 
while a bright sun lights up the mountain top. 
M, Alluard tells us that he has often looked down 
on the formation and development of clouds and 
storms, He has seen the lightning break from cloud 
to cloud beneath him, and the sharp rocks projecting 
from the slopes tipped with fire. Indeed, he con- 
siders these as provided by nature to be the lightning 
guards of his mountain home, 

It was long ago declared by Biot and Regnault, 
and frequently since repeated by Leverrier, that we 
have a sufficiency of surface observations, and that 
nature must be studied in her own grand laboratory. 
M. Alluard, as a veteran physicist, was fully aware 
of this, and could never rest till he had availed him- 
self of the topographical advantages at hand. His 
name must henceforth be associated with those of 
Périer and Pascal in the scientific souvenirs of the 
Puy du Déme., 








NOTES. 

Statistics OF THE ALTA IraLtaA Rattway For 1878. 

Tuts company has just published its volume of 
tabulated statistics for the year 1878. It shows an 
increase of 59,189/. in the receipts over those of 
the year 1877, and a diminution in expenses of 
47,4907. -- making a total gain of 106,679/. In 
1877 the expenses were 60.2] per cent. on the 
receipts; in 1878, they were reduced to 58.09; 
those of the stations are 17 per cent. on their 
receipts. The incomings from goods traffic exceed 
those from passenger traffic by 694,257/. This 
work gives a detailed and clear summary of all the 
company’s sources of income and expenditure, and 
the result is decidedly satisfactory. 


Evectric LIGHTING. 

Mr. Edison has got a beginniug with his electric 
light at last. It has been adopted at the River 
Side Spinning Mills in Providence, New Jersey, 
where 71 Edison globes have displaced 578 gas 
burners. The cost of gas per hour used to amount 
to 6} dols., whereas the substituted electric lights are 
said not to cost quite 2} dols. per hour. This is a 
small beginning compared with the Edisonian ambi- 
tion; but better a small beginning than none. Mr. 
Swan’s electric lamps have been installed in the 
library, and other large apartments of Alnwick 
Castle, the seat of the Duke of Northumberland. 
Messrs. Sautier, Lemonnier, and Co., the Parisian 
electricians, have introduced a lamp which enables 
one Gramme machine to yield five lights, each equal 
to from 150 to 200 gas jets. A very novel and 
effective electric lamp has been invented by Dr. 
Alexander Muirhead, and is now being patented. 
The great merit of the regulator is its simplicity and 
uniformity of action, while the steadiness of the 
light is promoted by an axial rotation of the feeding 
carbon. We hope soon to illustrate this ingenious 
lamp in full, 


Tue New ATLANTIC CABLES. 

We understand that the proposed amalgamation 
of the Western Union Telegraph Company and the 
American Union Telegraph Company of the United 
States, will not interfere with Mr. Jay Gould’s scheme 
for laying two new Atlantic cables. The cables will 
be submerged and worked independently of the land 
lines belonging to the united companies. Indeed we 
believe that Messrs. Siemens Brothers have already 
began the manufacture of at least one cable. It is 





a strong point in favour of the new project that it 





has resolved to possess two cables instead of one. 
Former schemes, like the direct United States, and 
the Pouyer-Quertier, have contented themselves 
with one line of communication, and in the weakness 
which this entailed have been forced by the rivalry 
of the more powerful Anglo-American Company to 
come to terms with them. Mr. Jay Gould has evi- 
dently been more astute, and if he succeeds in laying 
the two new cables, and gets them duplexed by the 
Muirhead and Stearns system (for these rival inven- 
tors have at length compromised their differences), 
he will be no unworthy match for the Atlantic 
cable companies at present in the field. 


VERIFICATION OF THERMOMETERS, 

The report of the Council of the Meteorological 
Society states that after duly considering the desira- 
bility of verifying down to zero dry, wet, and 
minimum thermometers, at their request the 
Committee of the Kew Observatory intend to 
institute a series of experiments to determine the 
best method of testing the accuracy of thermometers 
at the low temperature of zero, and in the meantime 
they are prepared to verify thermometers down to 
12 deg. Fahr. ata charge of Is. 6d. for the certificate 
granted for each instrument. This is an important 
step towards obtaining comparable observations at 
low temperatures, but it is hoped that verification 
down to zero will soon be obtainable at a small fee, 
as observations show that a temperature even below 
this is occasionally registered in several parts of the 
British islands. Thermometers intended for use in 
such cold climates as Canada and tue Polar regions 
are verified at Kew, at the freezing-point of mercury 
(minus 38 deg.) for a fee of 5s. each; but even at 
this charge about a dozen instruments must be tested 
at the same time to make the fees cover the cost of 
the process. However, as the range from 32 deg. 
plus to 38 deg. minus cannot be trusted on any ther- 
mometer without this test, it must be regarded as a 
first thing essential for every good instrument. 


CLASSIFICATION OF PATENTS. 

The classification of patents has been revised by 
the United States Patent Office, and the modifica- 
tions decided on came into operation on the lst 
inst. According to this arrangement, patented 
inventions are arranged in 22 divisions, each being 
under the charge of an examiner; there are two 
extra divisions for trade marks, labels, and designs. 
The 22 divisions are separated into 164 classes, and 
these again into about 3000 sub-classes. The latter 
include or are supposed to include every possible 
subject of invention, and uuder the United States 
system no doubt the arrangement is complete and 
works well. In glancing over the sub-classes, we 
notice that advertising patents are divided into no 
less than 15 sub-heads ; bedding into 21; carriages 
and wagons into 73; electricity, 62; household 
articles, 44 (5 per cent. of which apply to spittoons) ; 
lamps, 31; mills, 42; music, 44; printing, 43; 
railways, 34; ships, 45; steam boilers, 19; stoves 
and furnaces, 84; wood-working machinery, 44, and 
soon. With such an enormous number of applica- 
tions, which is one of the direct results of a cheap 
patent law, a minute classification, and perfect 
system are necessary for dealing with so large and 
varied an amount of work. We wonder, if cheap 
patents are ever acclimatised in this country, how 
the department will bear the strain. 


Tue River WEAVER NavicarTIon. 

A recent paper contributed by Mr. J. W. Sande- 
man to the Proceedings of the Institution of Civil 
Engineers, contains some interesting particulars of 
the River Weaver navigation. This river has a 
length of 51 miles, 21 miles being navigable ; it 
rises in the south-west of Cheshire, and passing 
through the heart of the salt country, discharges 
into the estuary of the Mersey. As about one 
million tons of salt are carried annually on the 
river, producing a revenue of 60,000/., its main- 
tenance in a good navigable condition is a matter of 
high importance, and the subsidence of the adjoin- 
ing land owing to the salt working, has facilitated 
the work by forming natural storage reservoirs for 
supplying thelocks. As early as 1721 an Act was 
obtained to make the river navigable between the 
outflow at Winsford, a distance of about 20 miles, 
and by 1807 several locks and weirs were built. 
In 1829 the Weston Canal, about four miles 
long, was made with a tidal basin at the Mersey 
outlet, and the navigation was divided into ten 
reaches with a lock to each reach. By 1865 these 
locks had been duplicated, and between that date 
and 1872 a system of improvement was elaborated 
by Mr. Leader Williams to enable sea-going vessels 
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to be towed as far as Northwich, a distance of about 
14 miles. Between 1872 and 1877 Mr. Sande- 
man carried out various improvements, including 
a hydraulic canal lift at Anderton, about a mile 
below Northwich, and two new ship locks at Salters- 
ford and Acton (Saltersford is about 2} miles below 
Anderton, and Acton nearly 3 miles below Salters- 
ford), The larger of the locks is 229 ft. long and 
42 ft. 6 in, wide, and will accommodate a vessel of 
1000 tons; the smaller lock is 220 ft. long and 25 ft. 
wide. Both have a depth of 15 ft. over the sills. 
These locks are provided with three pairs of gates 
to enable only one-half of the length to be used if 
desired, The smaller gates are opened by hand, 
but the larger ones are operated by turbines driven 
by the head of water at the locks ; the time required 
for opening or closing is about 20 seconds. It is 
proposed further to improve the navigation by the 
construction of two new locks between Northwich 
and Winsford. 


Tue CABLES FoR THE East River BRIDGE. 

Four of the cables forming the wind ties for the 
platform of the bridge over the East River at 
Brooklyn, were shipped from the John A. Roeb- 
ling and Sons’ Company, Trenton, New Jersey, on 
the 17th of December. Each rope is 1550 ft. long, 
3 in. in diameter, and they weigh collectively about 
50 tens. They are made up each of seven strands ; 
the central one contains 49 No. 11 wires, the 
surrounding ones containing 19 wires each of Nos. 
4, 5, and 7 gauge. Every wire employed was tested 
for tension, elasticity, and torsion, the specified 
tensional strength being equal to 160,000 lb. per 
square inch. he minimum elasticity is not less 
than 4 per cent., and the twisting test consists 
in winding the wire around a rod three times its 
own diameter, without the wire showing any signs 
of flaw. In mentioning this subject the editor 
of the American Bulletin states that American steel 
was exclusively used in. the mavufacture of the 
work ; he adds that the rejections in foreign steel 
were so great as to render it unprofitable to use it, 
although the first cost of the wire rods was less. It 
is expected that the superstructure of the bridge 
will be commenced during the present month, and 
that the whole work will be concluded in about a 

ear. 
: AMERICAN RAILROAD CONSTRUCTION. 

Last year has been a remarkable one for railroad 
construction in the United States, 7209 miles having 
been built, bringing the total mileage of the coun- 
try to 93,704. Nothing like this increase has been 
recorded since 1871, when 7379 miles of line were 
added. Since 1874, owing to continued depression 
of trade, the addition has been comparatively insig- 
nificant, falling as low as 1712 miles in 1874, and 
only rising to 4721 miles in 1879. ‘The increase is 
divided among 234 different rail ways, and is scattered 
through 42 states and territories, the State of Missis- 
sippi and the territories of Idaho, Wyoming, and the 
Indian reserves alone not adding anything to the 
list. The largest increase has been made in Dakota, 
where 680 miles of new line were made; then 
follows Texas, 659; Ohio, 525; New Mexico, 519; 
Iowa, 445; Colorado, 401; Nebraska, 385 ; Lilinois 
and Kansas about 340 each. The additions in the 
Eastern States are comparatively small, the great 
movement being to develop the outlying States, 
which only a few years ago were practically un- 
known, and a few years hence will be populated, 
and dotted over with cities supplied with every 
convenience of civilised life. The demand for rail- 
ways in the United States seems practically illimit- 
able, and the development appears equal to the 
demand, It is estimated that at least 10,000 miles 
will be added during the present year, and although 
doubtless much of the new construction is not pro- 
fitable as an investment, it all helps forward the 
great object in view, and the attainment of which 
is not now very remote—the utilisation of all the 
useful area of the United States. We should mention 
that the Railway Age for January 6 contains some 
very interesting statistics on American railroad 
construction for 1880, and from this article we have 
taken the foregoing figures. 


Lonpon WATER SUPPLY. 

The first of a series of monthly reports on daily exa- 
minations and analyses of the London water supply 
has been submitted to the President of the Local 
Government Board by Mr. William Crookes and Pro- 
fessors Odling and ‘lidy. The report refers to the 
period included between December 20, 1880, and the 


the amount of organic matter was determined by the 
oxygen and combustion processes. The second Table 
shows the colour, clearness, and turbidity of each 
sample, and in the third is given the amount of free 
oxygen, Twenty-five samples from the various 
companies were analysed during the month, and the 
results are stated in grains per imperial gallon of 
70,000 grains, except the organic oxygen, carbon, 
and nitrogen, which are expressed in grains per 
gallon, and also in parts per 100,000. One hundred 
and sixty-nine samples were collected and examined 
for the colour test; of these 139 were reported 
clear, 21 very slightly turbid, 8 slightly turbid, and 
1 turbid, the distinction being made as follows: If 
a trace of suspended matter be noted in the sample 
itis recorded as ‘‘ turbid ;’’ if on close scrutiny any 
suspended matter is noted, it is set down as “ very 
slightly turbid.” Samples are recorded “as slightly 
turbid” which, in the judgment of the examiners fall 
between the two extremes. The recorded nature of 
the samples is summed up as follows . 


Very _ slightl 
Clear. Slight! gary Turbid. 
Turbid, Turbid. 
No. No. No. No. 
New River Company 24 _ _ - 
East London “a 2 _ _ 
Chelsea ee 22 2 _ — 
West Middlesex 24 1 a —- 
Lambeth ... 17 3 4 = 
Grand Junction 13 6 4 1 
Southwark & Vaux- 
hall me a“ 7 - _ 
Total ... 139 21 8 1 


The reporters are of opinion that ‘‘ both chemically 
and physiologically the water delivered by the com- 
panies during the month over which the examina- 
tion extended, was of excellent quality, wholesome, 
and in every respect well fitted for the supply of the 
metropolis,” 


THe City AND GuILDs or Lonpon InsTITUTE. 

The Director of the City and Guilds of Lon- 
don Institute for the advancement of technical 
education has issued to the secretaries of local 
committees of science classes throughout the country, 
particulars of technological examinations, which the 
Institute proposes to hold on the 25th and 26th May 
next, The subjects for examination comprise thirty- 
two subjects, which are divided into two lists, em- 
bracing many of the principal modern industries 
as follows: alkali manufacture ; cotton manufacture ; 
electro-metallurgy ; flax; fuel; glass manufac- 
ture; mechanical engineering; mine surveying, 
oils, colours, and varnishes; paper manufacture ; 
plumbers’ work; zinc and tin-plate work; silk 
manufacture; sugar manufacture; telegraphy ; 
watch and clockmaking ; wool dyeing. This com- 
pletes the first list. The second includes brew- 
ing ; calico bleaching, dyeing, and printing ; carriage 
building; cloth manufacture; gas manufacture ; 
silversmith’s ware; lace manufacture; iron and 
steel manufacture ; illuminating and lubricating oils ; 
mechanical at agua of ores; photography ; pot 
tery and porcelain; printing; silk dyeing ; tanning 
leather; tools. The Institute states that the 
committee of any art or science school under the 
Science and Art Department, or any school board, 
or avy local examination board connected with the 
Society of Arts, will be accepted as a suitable 
committee for superintending the examinations, 
while under certain circumstances the establishment 
of special local committees will be entertained. 
There is no limit of age for these forthcoming 
examinations, to which artisans and others not 
connected with any technical science classes are 
entitled to attend. There will be = 
in the examinations,—elementary, advanced, and 
honours, while first and second class certificates will 
be awarded in each grade. Prizes will be offered in 
each subject as follows: For honours—first prize, 
5/. and a silver medal ; second prize, 5/. and a bronze 
medal. Forthe advanced grade—first prize, 3/. and 
a silver medal ; second prize, 3/. and a bronze medal. 
for the elementary grade—first prize, 2/. and a silver 
medal ; second prize, 2/. and a bronze medal, The 
details of the examinations will be elaborated 
during April, and communicated to the various 
committees of the science classes. 


Domestic Borer ExPvosions. 

The recent severe frost has occasioned an unusual 
number of explosions of domestic boilers and of 
boilers connected with heating apparatus, several of 
these explosions having beeu attended with fatal 


explosions will have the effect of directing promi- 
nent attention to the danger attendant upon the 
working of many hot-water arrangements now in use, 
and to the necessity of fitting the boilers of such 
arrangements with efficient safety valves. It is now 
six years since we illustrated in this journal (vide page 
16 of our nineteenth volume) the arrangement of 
safety valve for domestic boilers advocated by the 
Manchester Steam Users’ Association, this being a 
dead weight valve of a very simple kind, and capable 
of being readily applied to most boilers. We know of 
no arrangement since brought out which is superior 
toit in efficiency. In some kitchen ranges there are 
two boilers, one the ordinary open boiler for supply- 
ing hot water for kitchen use, and the other the 
closed boiler connected by circulating pipes with a 
tank at a higher level. In other cases there is but 
one boiler, that being closed and connected with a 
high-level tank, the water for kitchen use being 
drawn off from this boiler. Where this latter 
arrangement exists a combined safety valve and 
draw-off tap is sometimes applied. ‘This is a handy 
mode of adding a safety valve to an existing boiler, 
but it has the disadvantage that the valve must from 
its position necessarily discharge water, and it will 
thus be apt to leave the boiler dry, while in the case 
of aregular safety valve applied to the top of a 
boiler, steam will be discharged in the event of the 
circulating pipes being blocked, and it will be some 
considerable time before the water level could fall 
sufficiently low to incur risk of burning the boiler. 
It must also be borne in mind that combined draw- 
off taps and safety valves are only trustworthy 
when applied direct to the boiler; if any con- 
siderable length of pipe exists between the boiler 
and the valve, freezing of the water may occur in 
this pipe, and the valve be thus rendered inopera- 
tive. In the case of boilers in connexion with 
heating pipes a good deal of risk is frequently run 
from the absence of safety valves, and also from 
the construction of the boilers used. In the case 
of heating apparatus on the Perkins system, where 
the pipes are entirely closed up, the use of a non- 
freezing mixture in place of plain water will save all 
trouble from frost; and Mr. Gibbs, of Liverpool, 
who has carried out this system of heating so exten- 
sively, is now largely supplying a non-freezing liquid 
of this kind. In the case of other hot-water appa- 
ratus the employment of a sectional boiler made up 
of small tubes will also tend to minimise danger, 
and the Root boiler has already been successfully 
applied in this way. There is in fact no reason 
why domestic boilers, and the boilers connected 
with heating apparatus should not be absolutely 
safe against explosion ; all that is necessary is that 
the public should employ efficient appliances which 
already exist. 


Tue Maipstone Borter Expvosion.* 

The trial for manslaughter of Moses Martin, the 
driver of the traction engine which recently exploded 
at Maidstone, came off at that town on Friday last, 
before Mr. Justice Lindley, the counsel for the 

rosecution and the defence being Mr. Bargrave 
eane and Mr. Dickens respectively. Mr. Justice 
Lindley summed up most strongly in favour of the 
risoner, and in the result Martin was acquitted. 
Lhe whole facts of this explosion have been recently 
placed so fully before our readers (vide page 
617 of our number of the 31st. ult.), that it will be 
unnecessary for us to recapitulate them here, but 
we may state that the line of defence taken during 
Martin’s trial was that he was unaware of the 
dangerous condition of the spring balance ferrules, 
and that when he took over the engine from the 
previous driver, Boarer, about six o'clock on the 
evening prior to the explosion, he received no warn- 
ing of the manner in which the valves were locked 
down. The aspect of the case thus presented 
appeared to have great weight with both judge and 
jury, the evidence to the effect that steam had 
blown off at the valves while the engine was in 
Martin’s charge, and that the valves were yet found 
to be locked after the explosion, appearing to be 
ignored. The inquiry before the coroner proved 
most clearly certain salient facts, namely, first, 
that the boiler, as originally constructed, was amply 
strong for its working pressure, and that it bad not 
suffered deterioration of strength from corrosion; 





* We regret that errors occurred in some figures 
given in our article of the 31st ult. On page 617 of our 
issue of that date, first column, line 29 from bottom, for 
** 114” read ‘“*5}’’; in line 30 from bottom, for ‘* 25,760” 
read ‘* 12,880’; and in line 35 from bottom, for ‘‘ 368” 








19th inst. The report comprises three Tables, of 
which the first contains the analyses of daily samples ; 


consequences. It is much to be hoped that these 








read ‘‘ 184." Also in third column of same page, line 50 
from bottom, for “ smokebox”’ read “‘ firebox.” 
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secondly, that the firebox had been most improperly 
repaired ; third, that the ferrules of the spring 
balances had been altered so as to permit of the 
valves being absolutely locked, and further, that 
they were so locked at the time of the explosion ; 
and fourth, that the boiler had been subjected, prior 
to the explosion, to a steam pressure very far in 
excess of the working pressure. Bearing these facts 
in mind, the explosion can in no sense be called an 
accident, and it is most unsatisfactory that in the 
present state of the law it has been found impossible 
to bring home the responsibility for the disaster to 
any individual or individuals, We believe, however, 
that the circumstances of the explosion have received 
considerable attention from the Kent magistracy, and 
we have every hope that the results of the inquiry 
will lead to a material alteration of the local regula- 
tions under which agricultural locomotives and trac- 
tion engines will be permitted to work in the Maid- 
stone district. The subject is one on which we shall 
have more to say. 
LONDON. Fires. 

From the annual report just issued by Captain 
Eyre M. Shaw, we learn that at the end of 1880 
the Metropolitan Fire Brigade comprised 485 men, 
including the chief officer, superintendents, and all 
ranks. Of this staff 97 firemen were on day and 
212 on night watches, the remainder being available 
for general work at fires. There are 52 fixed land 
fire-engine stations, 5 movable land stations, and 4 
floating stations, in addition to 117 fire-escape 
stations, while the plant at the disposal of the 
brigade comprises 3 large land steam fire-engines ; 
35 small land steam fire-engines; 73 6in. manual 
fire-engines ; 37 manual fire-engines under 6 in ; 
135 fire-escapes and long scaling ladders ; 3 floating 
steam fire-engines ; ] steam tug; 3 barges; 17 hose 
carts; 15 vans; 2 trollies; 58 telegraph lines; 
170 miles of telegraph lines; and 6 fire alerm cir- 
cuits with 49 call points. During the year 1880 the 
number of calls for fires or supposed fires was 
2194, of which 206 were false alarms, and 117 only 
chimney alarms. Of the remaining 1871 calls for 
fires, 162 resulted in serious damage and 1709 in 
slight damage only. Besides these calls involving 
the turning out of engines, &c., there have been a 
number of trifling fires not requiring the attendance 
of firemen, and also 4292 calls for chimney fires, 
of which 1547 were false alarms. These chimney 
fires were attended to by firemen with hand pumps. 
Altogether the fire-engines made 25,754 journeys 
during 1880, the total distance run being 58,377 
miles, while a little over 21 millions of gallons of 
water were used in extinguishing fires. Of this 
quantity rather more than half was taken direct 
from the river, canals, or docks, and the remainder 
from the street mains, Captain Shaw reports that 
during the year there were 44 cases in which the 
water arrangements were unsatisfactory, these com- 
prising 4 cases of short supply, 34 of late attend- 
ance of turncocks, and 6 of no attendance. The 
total number of fires in 1880 shows an advance 
of 153 as compared with 1879, and of 224 as com- 
pared with the annual average of the last ten years, 
but Captain Shaw remarks that the proportion of 
serious to slight losses is decidedly favourable, and 
he gives interesting statistics in support of the state- 
ment. During the year 1880, the number of persons 
seriously endangered by fires were 160, of whom 
127 were saved, while 33 lost their lives, 19 of these 
latter being killed on the spot, while 14 died after 
rescue. An interesting table is given by Captain 
Shaw showing the names of the firemen commended 
fur special merit in saving life during the past year, 
these men being seven in number, of whom two— 
Philip Reuby and William Metcalf—saved 8 per- 
sons each, while one other saved 5 persons, two 
others 4 persons each, and the remaining two 3 
persons each. The movable fire stations recently 
established have proved very successful, and Captain 
Shaw advocates an increase in their number. Of the 
six circuits of fire alarms which have been established 
during the last few months, with an agreggate of 49 
call points, Captain Shaw speaks at some length, 
and he anticipates good results from the system. Up 
to the present time, however, some annoyance has 
been caused by false alarms, some undoubtedly 
wilful, and altogether 33 false alarms have been re- 
cived in this way. It isstated that in one case only 
has a person been detected in tampering with a fire 
alarm, and in that instance the magistrate condemned 
the offender to 14 days’ hard labour without the 
option of a fine, a sentence which has had a bene- 
ficial effect. Considering the great service which 
an cflicient system of fire alarms can perform it is to 


be hoped that the public may render every assistance 
to the brigade and the police in protecting the alarms 
from misuse. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday’s pig-iron 
warrant market was strong, at an advance of 2d., but the 
demand weakened, and the amount of advance was lost 
by the close of the forenoon market. The afternoon 
was dull, but prices closed about the same as on the pre- 
vious day. Business was done in the morning at from 
533. Id. to 52s. 11d. cash and from 53s. 3d. to 53s. 1d. 
one month ; and the close was sellers at 52s. 11d. cash and 
53s. 1d. one month, and bnyers near. Inthe afternoon the 
quotations were from 52s. 11d. to 52s. 10jd. cash, and 
53s. 1d. one month, and the market closed with sellers 
at 52s. 11d. cash and 53s. 1d. one month, and buyers near. 
There was a dull market on Friday, and prices receded 
to the extent of 6d. per ton from those ruling on the 
preceding day, and on the week there was a decline 
of 1s. 1d. per ton. In the forenoon business was done 
at from 52s. 9d. to 52s. 7id. cash, and from 52s. 11d. to 
52s. 10}d. one month, the close being buyers at 52s. 8d. 
cash and 52s. 10d. one month, and sellers asking 1d. more 
per ton. The quotations ranged from 52s. 8d. down to 
52s. 44d. cash and from 52s. 9d. down to 52s. 7d. one 
month, and at the close of the market with buyers at 52s. 5d. 
cash, and 52s 7d. one month, and sellers near. The market 
on Monday was quiet, and prices, after being 14d. per ton 
over last week’s closing quotations, finished 1d. perton under 
it. At the opening there were sellers at 52s. 3d. cash, the 
price gradually improving to 52s. 6d. one month, and also 
fourteen days, then 52s. 44d. to 52s. 6d. cash was paid, and 
52s. 7d. one month, returning to 52s. 4}d. cash at the 
close. The afternoon market was very steady at 52s. 7d. 
to 52s. 6d. one month, and 52s. 5d. to 52s. 4d. cash done, 
and the market closed with buyers offering 52s. 6d. one 
month, and sellers asking 52s. 4}d. the following day. 
Yesterday’s warrant market was again quiet, and prices 
closed much the same as on the previous day. Business was 
done during the forenoon at from 52s. 44d. to 52s. 3d. cash, 
and from 52s. 6d. down to 52s. 5d. one month, and at the 
close there were buyers offering 52s. 4d. cash and 52s. 6d. 
one month, and sellers near. The afternoon quotations 
ranged from 52s. 4d. to 52s. 5d. cash, and from 52s. 6d. 
to 52s. 7d. one month, the market closing with sellers ask- 
ing 52s. 4d. cash and 52s. 6d. one month, and buyers near. 
The market was firm this forenoon with business done at 
52s. 5d. to 52s. 7d. cash, also at 52s. 64d. to 52s. 9d. one 
month, the close being buyers at the top price, and sellers 
very near. The afternoon market was steady, and busi- 
ness was done at 52s. 6d. cash, and towards the close there 
were sellers at that quotation, and buyers very near. The 
variations which have from time to time of late prevailed 
on the market seem to have induced a few weak holders to 
sell out and ‘‘ bear,’ encouraged by the increasing stock in 
the public stores, and the continuance of the great make of 
pig iron. From a ‘‘ bear’’ point of view there is no doubt 
that these are two strong elements; on the other hand, 
however, it is certain that orders for considerable quantities 
of warrants have lately been received from America, where 
the stocks of Scotch are undoubtedly increasing, and 
several orders for makers’ iron have been received, although 
not of any great magnitude. These orders are for nearly 
all the brands that are in favour in the United States, 
which is a much healthier sympton than when one solitary 
maker reported larger sales. These facts may be taken as 
indications of a revival of a large demand from America, 
and therefore weak operators must find that the danger of 
a ‘‘ bear” policy is even greater than the opposite course 
at the present juncture, great as the stocks are and large 
as is the production. Should a forward demand set in 
forthwith, whether in the shape of orders for pig iron from 
America or from the Continent of Europe, or in the form of 
orders for pipes or other heavy iron manufactures from 
the colonies—and there are several large pipe orders which 
have been pending for months and almost years past, 
which might be closed any day, and would fill all the lead- 
ing foundries with work—a demand coming upon the 
market just now with the present exceedingly peperene 
state of the shipbuilding and engineering trades, the plethora 
of money seeking a safe investment, and the unbounded 
confidence which the outside public seem to have in the 
article, would inevitably result in a wild and possibly 
unreasonable advance in price, at least fora time. But 
should no such forward demand come to the aid of the 
market, then it seems reasonable to expect a good steady 
trade at moderate prices, which, after all, is the best for 
every person in the longrun. The labour question is again 
attracting attention, but it is scarcely anticipated that any 
serious difficulty will have to be met by the ironmasters on 
that point. In consequence, to some extent, of the severe 
frosty weather which has now prevailed for some time, 
there has been a falling off in the shipments of pig iron. It 
is also interfering largely with the supply of Cleveland 
iron that is usually brought from Grangemouth to Glasgow 
by the Forth and Clyde Canal. Second-hand parcels of 
Scotch brands are not being pressed for sale. Hematite 
pig ironis strongia tone. Last week’s shipments amounted 
only to 4608 tons, or nearly 3000 tons short of the ship- 
ments in the corresponding week of last year. There are 
122 blast furnaces in operation at present, as compared 
with 108 at the same time last year. Up till the end of 
last week the stock of pig iron in tLe public warrant stores 
stood at 510,604 tons, being an increase of 3488 tons over 
the week. 


Royal Scottish Sociely of Arts.—The fifth meeting of 
this Society for the present session was held last Monday 





night, Mr. Henry Cadell, President, in the chair. The 
first communication submitted was by Mr. John G. 





Winton, C.E., Portobello, on ‘‘ Coal, with a Means of Pre- 
venting Colliery Explosions.’’ After describing the diffi- 
culties met with in the working of coal mines, and the 
different gases which frequently rendered the operation 
dangerous, Mr. Winton said the most effectual means of 
preventing ac«idents was a complete system of ventilation. 

he means adopted for the ventilation of coal mines was, 
he said, correct in principle, but the system was deficient 
in practice. He would introduce pipes into the mines as a 
means of withdrawing the gases, and allowing fresh air to 
be drawn from the surface. The expense of the plan was 
no doubt a question for consideration, but having the 
Employers’ Liability Act in mind, {the expense would bear 
a very small proportion to the amount which wouid be often 
required to be paid for compensation. With the system he 
advocated, the pipes could be made either of cast iron, fire- 
clay, or even sometimes of wood. A pipe 36 in. in diameter 
would, he pointed out, discharge 40,000 cubic feet of air 
per minate, and the system procured complete isolation 
from the workmen. Inthe course of the discussion which 
followed, the President, who said he had considerable 
experience of coal mining, gave it as his opinion that the 
plan proposed by Mr. Winton would be quite useless and 
impracticable, besides being much too expensive. Mr. 
Winton received the thanks of the Society for his commu- 
nication. Mr. Edward Sang contributed ‘‘ Some Remarks 
on the General Character of Escapements for Time- 
keepers,’’ which called forth a considerable amount of dis- 
cussion. At theclose, Mr. Sang also received the thanks 
of the Society. 


Glasgow and South-Western Railway.—The Glasgow 
and South-Western Railway Company held a special 
meeting yesterday in Glasgow, when approval was 
given toa Bill conferring powers on the company to con- 
struct certain new works consisting, first, of the Fairlie and 
Largs line in continuation of the line from Androssan to 
West Kilbridge and Fairlie; second, of a line to Garvel 
Dock, at Greenock ; and third, of a new line to Paisley, 
taking the use of the cutting now occupied as the Glasgow, 
Paisley, and Johnston Sana. 


The Clyde Shipwrights.—For some weeks there has 
been a prospective difficulty brewing between the ship- 
wrights on the Clyde and their employers, on the question 
of a proposed advance of wages, and latterly a strike was 
threatened ; indeed, two works did strike two or three 
days ago; but the difficulty is now practically at an end, as 
thee mployers generally have followed the example of two 
or three firms who had conceded the advance of 7} per cent. 
on the rate of wages. 


NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

Doncaster Water Works.—The new water works for 
the Corporation of Doncaster have at last been completed. 
Rosefield, the site of the scheme, was visited at the close of 
last week by the Water Works’ Committee and friends, 
and the whole arrangements shown to be satisfactory. The 
Corporation were afterwards entertained to dinner by Mr. 
B. S. Brundel, the engineer. 


Withernsea Pier.—We are informed that the Withern- 
sea Pier Company has obtained the requisite funds for 
enabling it to proceed with the repairs to the pier, a work 
which will be commenced as soon as the weather will 
permit. 

Frost and Gas.—The gas tank at the Withernsea Gas 
Works has burst, and the inhabitants are deprived for a 
time of the usual illuminating power. In the neighbour- 
hood of Sheffield many mills have had to cease operations 
through the gas supply being stopped by the frost. Com- 
plaints of a similar description are to hand from all 
parts of South Yorkshire. The ‘‘ wet’’ meters are the 
principal cause of the interruption, and the question of 
supplying an absolutely dry meter is one worthy of the 
consideration of engine2rs engaged in this line. They may 
have to contend with polies, but the public service is 
one not to be neglected, and the benefitting of the con- 
sumers may possibly be a prize worth striving for. 


Electric Light v. Gas.—From time to time there have 
been paragraphs in the journals, showing the advantage of 
the electric light, where a large capacity of illuminating 
power is required, over the ordinary coal gas. The Leeds 
Corporation, however, find that the gas they supply is in 
such demand that it may be necessary for them to erect 
new works. The increased demand represents 9 per cent. 
e annum. The total consumption of gas in Leeds for the 

alf-year ending December 31, was 720,115,300 cubic feet, 
showing an increase of 62,085,300 cubic feet on the corre- 
sponding half-year of 1879. It may be stated that the gas 
supply of Leeds is in the hands of the Corporation. 


Large Crucible Casting.—On Friday last Messrs. W. 
Jessop and Sons, Limited, Sheffield, accomplished the 
largest crucible casting of its class yet known. It wasa 
spur rim 28ft. in diameter, machine moulded, and was 
cast whole. The total weight of the casting was 10 tons. 
The rim is intended for the cotton mill of Mr. Smallpage, 
Burnley. The steel wheels ave expected to pioneer a new 
branch of industry in the Sheffield trades. 


Engineering.—Throughout South and West Yorkshire 
the majority of the engineering shops are full of work, and 
when the frost breaks, it is expected special lines will come 
in from the shipbuilding yards. Locomotive builders have 
more work in hand than for five years past. 











Coal Miners and their Unity.—Previous to the passing 
of the Employers’ Liability Bill, the miners through certain 
of their union representatives, clamoured for the provisions 
contained in that Act. Now, «at least one half of the 
colliers of South Yorkshire have contracted themselves 
out of the provisions of the Act in order to secure employ- 
ment. To-day, when the strike of their colleagues in 
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Lancashire has made a demand for South Yorkshire coal, 
the men are readily accepting employment at old rates of 
last year, and thus exploding the doctrine of the federation 
of miners’ interests. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
good attendance on ’Change at Middlesbrough, but the 
amount of business transacted was smaHer than usual. 
Nominally No. 3 Cleveland pig iron was quoted 40s. per ton 
for prompt delivery, and for delivery over next month 6d. 
more was paid. The warrant stores have further increased. 
It was found that Messrs. Connal and Co., the warrant 
storekeepers here, had a stock amounting to 133,758 tons, 
which is an increase of 1294 tons since last Tuesday. Messrs. 
Connal hold 511,171 tons at Glasgow. Owing to the severe 
weather there is scarcely any shipping going on and stocks 
are consequently accumulating. It is feared that by the 
end of this month the makers’ stocks will show an increase 
of many thousands of tons. But producers have sufficient 
faith in the early future to adhere to their quotations, which 
are ls. per ton above those of merchants. 

The Finished Iron Trade.—There is little alteration in 
the condition of the finished iron trade. Great inconve- 
nience and loss is being caused by the severe weather. The 








frost has bound up the water connexions at the West 
Marsh and Britannia Iron Works,'Middlesbrough, and both | 
those works ure laid idle. Some of the blast furnaces too 
have been compelled to stop for want of water. Another 
source of inconvenience is the short supply of limestone. 
It appears that some of the quarries in Weardale are 
snowed up, and no limestone can be worked from them. 
If the weather continues as intense as it is now there will be 
a very serious stoppage of work. The suspension of blast 
furnaces and finished iron works will be followed by a 
stoppage of the ironstone mines in Cleveland, and the lying 
idle of the colleries and coke ovens in South Durham. 
Extra efforts are being made by the Stockton and Mid- 
dlesbrough Water Board to continue a supply of water 
throughout the district. 

Shipbuilding and Engineering.—Necessarily in such 
weather all the shipyards on the Tyne, Wear, and Tees 
are laid off. This occasions not only loss to the workmen, 
but loss to the employers who are full of orders, and who 
calculated upon turning out so much tonnage every month. 
January will show a small total of shipbuilding in the 
North of England. The wages questions at the different 
shipyards are practically settled. Engineers continue to 
be well employed. 

The Coal and Coke Trades.—All the collieries and coke 
ovens are kept going, and unless the works are stopped by 
the frost, the demand for fuel will' be heavier as the iron- 


| making district is likely to be busier. 


Coals have bee 
advanced ls. per ton. — 


The Steel Trade.—Messrs. Bolckow, Vaughan, and Co. 
continue to produce enormous quantities of steel rails at 
their Eston Works, Middlesbrough. It is stated that the 
Thomas-Gilchrist process is working very satisfactorily. At 
Middlesbrough, the Erimus Works are rapidly approach- 
ing completion. It is expected that these splendid new 
steel works will soon be ready for starting. 


eee 


Cantor LecturEs.—The second course of the Society 
of Arts Cantor Lectures for the current session will be 
on ‘‘ Watchmaking,’’ by Edward Rigg, M-A. The course 
will commence on February 7, and will consist of three 
lectures. The first lecture will treat of such subjects as the 
usual forms of watch-escapements, conditions of accurate 
timekeeping, &c. Lecture II. will describe, among other 
topics, systems of manufacture in this country and abroad, 
and at it will be shown specimens illustrative of the various 
stages of construction. The need of education, theoretical 
and practical, in horology, will be one of the chief subjects 
of the third lecture, at which there will be an exhibition of 
ordinary and complicated watches, and of watchmaker’s 
tools. The lectures will be fully illustrated by specimens, 
models, and diagrams. The different movements, &c., will 
be shown, enlarged on the screen by means of the aphen- 
giscope and the electric light. 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING | 
JANUARY 24, 1881. 
In the Cases of Inventions communicated from Abroad 
the Names, §c., of the Communicators are given in 
Italics after the Abbreviated Titles. 








Nos. 
NAMES, &c. 
Jan.18| TIE M 


220 | J.H. Johnson, London. | Production of cold for making ice, 
| &c., and apparatus emplo 
therein. A. J. Possi and L. 


Beckwith, New York, U.S.A. 
221 | H. H. Lake, London. . 7 for the manufacture of 
Randall, Bi 


0. F. Boomer and H. R, 
ooklyn, New York, U.S.A. 
292 | W. Weldon, Surrey, | Purifying hydrochloric acid, and 








and W. G. Strype, manufacturing chlorine there- 
Wicklow. om. ; 
223 | H. J. Haddan, West- | Apparatus for glazing rice, coffee, 
minster. and other granulous substances. 
A. Leytens, Antwerp. (Complete 
specification deposited), 
224 | J.F.M. Pollock, Leeds, | Power hammers, and means of 
and 1. SBeeley,| caulking by power. 
Chester. : 
225 | St. G. L. Fox, Rush- | Electric lamps, manufacture of 
more, Wilts. parts thereof, and means of turn- 
ing on and off electric current for 
senting and extinguishing lamps, 
C. 
296 Appliances to be attached to shoes 


| H. Bland, Luton, Co. 
| Bedford. or plates of animals, and to boots 
or shoes of human beings, to afford 
| @ better foothold, and mode of 
attaching and securing same. 
Chests, travelling boxes, packing- 


227 J. H. Johnson, London. 
| cases, and like receptacles. J. B. 





Geneste, Paris. 
228 | M.W. Proudlock, New-| Method of cleansing wine, spirit, 
castle- upon-Tyne, | beer, and other casks and vessels, 
& R. Weatherburn, 
Burton-on-Trent. 

229 | H.H. Lake, London. | Process of restoring waste vul- 
| canised india-rubber or gutta- 
| percha and compounds produced 

ee comprising telegraphic 

| or telephonic wires coated or 

| covered with such compounds, 

| &c. H. A. Clark, Boston, Mass., 

| U.S.A. (Complete specification 

Jan.19 deposited). 

230 | P. Martin and T. H. | Foot coverings and appliances con- 

Sneyd, Sheffield. nected therewith 


Perambulators, bath-chairs, &c., 
y tly applicable to hansom cabs. 
Wheels for vehicles. 
gas, Manila, Philippine Islands. 
Closing or stoppering bottles and 
other vessels. 


231 J. Watterworth, Hull. 
232 A. M. Clark, London. 


233 | R. Lanham, Whet- 
| _ stone, Middlesex. 
234 | T.C. Fawcett, Leeds. | Apparatus for preparing and feeding 
| fibrous substances on to scribbling, 
Jan,20) carding, cr other machines. 
235 | J. 0. Mackle, Liver- 18 oF apparatus for sam- 
| , Pool. | _ pling Ly ids in casks, &c. 
236 | A. C. Henderson, Lon- | Machinery for blacking or colouring 
don. torders of paper and envelopes and 
for gumming the latter. 4. Duret, 
Angouléme, France. 
Apparatus for aiding packing of 


A. Scott, Jun., and J. 
D. Scott, Greenock, 
Renfrew, N.B. 
238 | E. Noirit, Walsall. 
239 | C. Pieper, Berlin. 
| | therefor. 
berg, Bavaria. 
Manufacture of picking bands for 


237 


materials in casks, &c. 
| Saddfe-girth. 
Method of compressing and preserv- 
ing ground coffee, and machine 
A, von Hofmann, Augs- 


240 | J. Taylor, Newchurch, 
| Lan 


c. ocms. 
241 | T. .. Hardie, Leeds, | Construction of railways and tram- 
an 


Compirtep By W. LLOYD WISE. 


| Nos, 





yed 
F. ii 


A. B.y Fabre- || 


sugar or granular or powdered 


Nos. 
an a ABBREVIATED TITLES, &c. 
Dates. P 
Jan.20 . 
244 | J. McAllister, Barr- Apparatus for heating water or for 
head, Renfrew, N.B. otherwise exchanging heat be- 
tween fluids. 

245 | C. L. Clarke and J. Construction of apparatus for light- 

Leigh, Manch ester. ing gas, applicable to other 
electrical appliances. 

246 | L. A. Groth, London. Gnsk stopper. £. 0. (. Markgraf, 

| aris. 
247 | F. Winterhoffand H. Ornamental enamelling of iron, || 
C. Webb, Worcester. glass, and slate, partly ——— 
to the ornamental enamelling of || 
| bricks, &c., & apparatus therefor. || 
248 | E. de Pass, London. Method of and apparatus for heat- 
| ing by hot water and steam. &. 
| Korting, Hanover. 

249 | E. de Pass. London. Automatic heat regulators. Z. 

| Korting, Hanover, 

250 | G. Balfe, Stockport. Piecing ‘‘ doubled” yarns, or yarns | 
consisting of two or more strands 
or threads, and apparatus con- 
nected therewith. 

251 | G. Whitehead, Hey- Archimedean ventilators. 

wood, Lanc. 

252 | W.A.Carr, Manches- _ Woven bags or receptacles, and | 

| _ ter. method of producing same. 

253 | C.G.Gumpel, London. Apparatus for producing electric 
currents, and applying them for 
illumination and for transmission 
of power, as, for example, for || 
steering ships, 

254 | L. W. Sutcliffe, Bir- | Self-feeding and smoke-consuming 

mingham. | furnaces, partly applicable to 
| domestic purposes. | 
255 | T. Willett, Burslem, | Apparatus for driving potters’ 
Co. Stafford. | wheels, lathes, jiggers, and cther 
machinery employed in the manu- 
facture of pottery. 
256 | W.R. Lake, London. | Roller bearings for axles, shafts, 
| @c. J. B. Maynadier, Boston, 
| Mass., U.S.A. 
257 | 0. Vaughton, Bir-  Fastenings for bracelets, necklets, 
mingham. clasps, Fs ides, belts, and 
| 8, &C. 
258 | G. Heaton, Hands- | Machines for counting, registering, 


worth, 
259 | G. iston, 
ham. 
260 | J. Turner, Coventry, 
J. A. Lamplugh. 


Jan.21| Birmingham. | 
261 | W. Jones, West Derby, 


Co. Stafford. 
Birming- 


’ 


and G. F, Brown, 


Lanc 


262 | 7. and A. Osborn, 


| T. Kendall,| ways. 

a tb | | 
242 J. - Dane, San | ~~" for purifying and heating || 

| Francisco, Bb, | eed water for steam generators | 

| USA, and other purposes, and for con- | 


densipg steam. 

Discharge apjaratus for water- 
cleset and similar cisterxs, and 
foats and other cccks fur supply- 
ing water. 


£43 | J. Shanks, Barrhead, 


| Renfrew, N.B. 


irmingham. 
J. H. Smith, Notting- 


and numbering. 
Tricycles and other velociredes. 


Seats of tricycles, applicable to 
poses. 


analogous pur 


Chimney tops, and exit ventilators. 


Clasps or fastenings for chains, 
guards, &c. 


aed op APPLicaNts, | | ABBREVIATED TITLES, &c. 
Jan 21 
277 +R. H. Brandon, Paris. Ore separators. £. B. Hastings, J. 
f. Holbrook, and R, L. Goddard 
Jan.22 Palmer, Mass., U.S.A. 
278 C.R.E. Bell, London. Match-filling machines. 
279 J. Holding, Manches- | Looms for weaving. 
ter. 
280 W. Koppel, Manches- Metallic alloy. 
ter. 
281 P. Pfieiderer, London. Apparatus for crushing, sifting, ard 
| straining sugar, flour, &c. ¢. 
Meinecke, Ze: bst, Germany. 
282 E.R. Settle, Coventry, Velocizedes. 
| Warwickshire. 
| 2€3 T. Turton and R, Aeqperine for shaping plates and 
Roberts, Liverpool. sheets of metal. 
| 284) A. M.Clark,London. Windengines or motor. Jf. E. d& 
| la Torre, Mexico City, Mexico, 
| (Complete specification deposited), 

285 H. Livesey, Black- Machinery for mixing size, &c., 

urn, Lanc. where agitation is required, siz- 
ing machines and looms for weav- 
ing, anfi gas appliances, and re- 
flectors for lighting up weaving 
sheds. 

286 | F. H.F. Engel, Ham- Telephones. J. Meinrick, Kinigslied, 

burg. Hamburg. 

287 J.W.and B. E. Midg- Stoves, kitchen ranges, &c. 

ley, Keighley. 
Yorks. d 
288 J. Richardson, Lin- Method of and appliances for con- 
cola. trolling and regulating speed of 
engines employed for driving 
; dynamo-electric machines. 

289 J. A. Dixon, Glasgow. | Production of tenzal-diacetdte and 
certain substitution products 
thereof, and transformation of 
these bodies respectively into 
cinnamic acid, & the correspond- 
ing substitution products thereof. 

| A. Koenig, Hochst-am-Main, Ger- 
many, 

200 | J, Binnon and A. | Smelting zinc, 

Grandfils, Mem- | 
bach, Belgium. | 

291 W. Adam, Kidder- | Looms for weaving carryets, &c. 

minster, Worcest- | 
shire. 
292 J. Worrall and J. | Manufacture of trushes. 
Lawrence, Salford, 
and J. Lea, Eccles, 
Lane, 
293 F. W. Unterilp, Dus- | Process for creaming milk for pre- 
seldorf, Germany. servilg same, as well as butchers’ 
meat, fruit, and other perishable 
articles. C. Becker, Diisseldor/, 
Germany, 

294 A.M. Clark. London, Apparatus for transmitting motion. 
S, Dennis and A, Samper, U.S. of 
Columbia, but now of Paris. 

205 J.Gwynne,Hammer- Apparatus for refrigerating. 

smith, Middlesex. 

296 C.D. Barrett, London. | Grass box for lawn mowers. Afessis. 
Lloyd, Suppiee,and Walten, Phila- 
delphia, U.S.A, 

297  M. and M. M. Lenz- | Stair-rod eyes. 

berg, London. 

298 CC. Scheibler, Berlin. Manufacture of magnesia. 

299 J.Ma.thews,London. Rotary engines impelled by steam, 
gas, or other fluid; also applic- 
able for engine reversing gear and 
rudder steering gear, and for 
pumping, exhausting, compress- 
ing, and measuring fluids. 

800 @. Edwards, Chelten- _ Apparatus for working railway 

| ham, Gloucester- points or switches for locking or 
re. securing them in position. 

801 J.H.Johnson London.’ Production of oil for illuminating 
purposes, and apparatus or means. 
nee therein. F. F, Rohart 

Paris, 
| 802 H.H.Lake, London. elvage for woven fabrics and appa- 
ratus for producing same. 
Froben, Berlin, 
603 | W. Tranter, Biuming Machine guns. 
1am 
604 R, Werdermann, lon- Manufacture of carbon and graphite 


263 Knitting machines and apparatus 
ham. applicable thereto. 

264 A. Apps, Westminster | Apparatus for measuring, generat- 

ing, and using electrical currents. 

265 | J. Darling and R. | Apparatusand means for turning on 

| _ Murdoch, @ Ww. gas jets, and for igniting same. 

266 | J. J. Sachs, Man- | Production of surfaces for printing, 
chester. stamping, or em ° 

267 | J. C. Mewburn, Lon- | Manufacture of tubing. La Societe 
don. J. L. Martiny et Compagnie, Paris. 

268 4H. Lister, Ashbrow Manufacture of velvets and of pile 
Mills, near Hudders- fabrics in imitation of sealskins, 
field, Yorks. C. 

269 4H. Lister, Ashtrow Lcoms for weaving velvet, sealskin, 
Mills, near Hudders- and other looped pile fabrics, 
field, Yorks. 

270 | C. D. Abe}, London. Portable heating apparatus. 4. 

orel, Epinal, Vosges, France. 

271 | H.J. Allison, London. Automatic syphon tap. Afessicurs 
Clairac, Millet, and Berger, Algiers. 

272 §. Newington, Tice- Apparatus for raising trees, plants, 
hurst, Sussex. and shrubs fiom their growing 

position. 

273 | J. Wetter, Westmin- | Knitting machines. J. Byfield, 
ster. Georgetown, Ontario, Canada, 

274. WLR. Lake, London. Watches. 7. Coke, Comsteck, Indi- 
anapolis, U.S.A. (Ccmplete speci- 
fication deposited). 

275 W.R.Lake, London. | Electric semaphores for railway | 
purpeses. /. &. F. Brown, Mon- 
treal, Canada. (Coniplete specifi- | 
cation deposited). | 

276 Valves of percussive rock drills. 


J. H. Hariiscn, Ches- 
ter. 


comprising the formation of these 
materials into rods, bars, pencils 
&c., and apparatus therefer. 
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NEERING, 
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Nos. 


and 
Dates. 





Jan.24 
305 


806 


307 
398 


309 


310 
31 


ro 


018 


314 
315 
316 
317 


318 


GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 


For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents, 


Ne.| 


L 
4946 


5138 | 


516k 


H172 | 


5216 
5218 
5220 


pyee 


5230 


5405 
5406 


5407 
5408 
5409 
5411 


5412 | 


5415 
5417 
5419 
5420 
5421 
5423 
5424 


5429 
5431 
54338 
5434 
5435 
5437 
5438 
5439 


5440 
5444 


Name. No. | 
— | ——_ — 
5452 
| Boggett, 

McCallum. 

Brooke. 

Siemens. 

Munzinger. 5454 

Hiper 5456 

Pickard 5458 

Heatley 

Thompson 
(McFee, 5460 
Keilond & 
McFee). 5462 

Dixon 
(Koenig). 

Haddan 
(Despagnat), 

Seon - 

Knight. 5464 

Cuthbert. 5466 

Moss. 5468 

Johnson 5474 
(Mills). | 

Lackersteen, | 5476 | 

Robinson, 5478 

Farrar. 

Toussaint. 

Hamer. 5480 | 

McEwen and 
Spencer. 5482 | 

M. ©, and TJ 5484 | 
J. Denne. | 

Newton, 5488 

Goldschmidt, | 5490 | 
Hahlo, anc} 5492 
Heussy. 5494 | 

Grant (Held) | 5500 | 

Street. 5502 | 

Pendleton. 5504 

Edge and | 
Deeley 5506 | 

Lake | 
(Kaiser). 5508 | 

Lake 5512 
(Kaiser). 

Thomson 5514 
(Merrylees) | 5516 

Latham and 2 
Bradley. 4 

Leathwood, 10 

Estcourt and 
Eastwood. 

Gardner. 12 

Johnson and 16 
Suart. 20 

Crossley. 24 

Hill. 

Alexander 26 
(Presbrey) 

Imray (La 28 
Société Po- 30 
ron, Fréres. 32 
Fils, et Mor 34 
tier). 40 

Kendall. 42 

Andrews. 

Everitt and 50 
Burrell. 

Lake (Cope-| IL. 
land). 4759 

Wylie. 4933 

Evans. 5053 

Lake 5219 
(Prévost). | 5241 

Paytonand | 5245 
Dackus. 5319 

Walsh. 

Lake 5337 
(Ruelle). 














NAMES, &c., 
OF APPLICANTS. 


ABBREVIATED TITLES, &c. 





A. C. Henderson, Lon- 
don. 


J. D.Gauldie and T. A. 
Marshall, Kinning 
Park, 

J. Rule, 


J. Wetter, 
minster. 


Dublin. 
West- 


F. Brutschke, Berlin. 


8. pout nom, Man- | 
ches 


H. E, Hovten, London. 


| A. W. L, Reddie, Lon- 
don. 

H. Skerett, Bpar- | 
brook, near Bir- 
mingham. 


G. Zander, Stockholm. 


R. C. Robinson, Pres- 


ton, Lanc. 
G. Zander, Stockholm. 


J.A. Steward, Wolver- 
hampton, Stafford- 


shire. 
E. Brookes, Hawarden, 
tshire. 


Flin’ 








Renfrew, N.B. 











Gas stoves for heating purposes. 
Messieurs André and Legrand, 
Lyon, France. 

Elevators for flour mills and grain 
stores, and applicable otherwise. 


Apparatus for poomating freezing 
of water in water 

Cords for binding diet ants Pr 
compressible mate } 
Rollier, Besancon, me a 

Method of and apparatus for culti- 

vating land by steam power. 

Wire brushes, 








| surfaces. £. A. Batonnier, 
| leFr ancois, France, 
Apparatus for testing and indicating 
peenenee and percentage of com- 
ustible gases in air, especially | 
— to the detection of fire- | 
gmp t n coal mines . Monnier, | 
aris 
Apparatus for opening, closing, and 
astening certain es of win- 
dows and skylights. 
Gymnastic apparatus worked by the | 
| _ muscular strength of the patient. 
Manufacture of roofing tiles. | 


Gymnastic apparatus worked by 
machine power. 

Brakes for railway carriages and 
trains, and working brakes of 
railway carriages and trains. } 

“ae and adjustable toasting- 
ork. 














Process for ornamenting various || ———|— 
Vitry || 


INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 
For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 

















NAMES, &c., 
OF APPLICANTS. 


ABBREVIATED TITLES, &c. 





H. A. Bonneville, 
Paris. 


Fog signals. F, Brown, New 
York. 


Dates. 


Jan.13 





Il,—Time for se Opposition expires Tuesday, 





























Name. No. Name. 
Lake 5363 | Newton | 
(Bowers, (Ericsson). 

Doremus, | 5403 raser. 
ani Fell- 5441 | Stott. 
heimer). 5443 | Beaumont. | 
Forbes. 6445 |Meacock and | 
Waller. yard, | 
Mills 5451 | Brierley 
(McLean & |» Eamene. 
Coloney). 5453 | 
Reddie 5455 esd hell and | 
(Zeller). Bium, i] 
Clark (La 5457 | Mills | 
Société (Duryee). 
Anonyme fj 5459 | Mills | 
des Cor- (McLean), | 
deries Pa- | 5461 | Kritch. | 
risiennes). | 5463 | Brydges | 
Jackson. (Thimm). 
Mc Donald. 5467 | Bonneville 
Waller. (Couteau). 
Eskrett and | 5469 | Wirth | 
Searle, (Gallas and 
Hoodless. Aefder- 
Dufrené (La heide), ' 
Société 5473 | Terry,Jud- | 
l' Azote). son, and 
Clark (Trip- Smith, 
lett). 5477 | Dancer and | 
Wollaston. Chappell. | 
Greeven 5479 | Graddon. 
(Greeven). | 5481 | Parr | 
Wetter (King), 3 | (Laeremans). 
Leycester. | Trippett and | 
Brunel. | Walton, | 
Allix. 5485 | Neville. } 
Goudie. 5487 | Grayson. 
Foley. 5189 | Davey. 
Wise 5491 | Foster. 
(Grouven). | 5493 | Tweddell, 
Allison Platt, Field- || 
(Wagner). ing, & Boyd. 
Fox and Hall.J 5495 | Burchell. 
Lake 5497 | Maude. 
(Durham), | 5499 | Bluemenberg. 
McEvoy. 5501 | Fletcher. 
Guattari. 5503 | Smith. 
Underwood, | 5505 | Lancaster. 
Rowbotham., | 5507 | Nutt. 
Clark (Chris-{ 5509 | Corke. 
tian & Lié- | 5511 | Starley, 
bert). 5513 | Wates. 
Topham. 5515 | Landsberg. 
Irwin. 5517 | Clark (Chau- 
Shaw. mont). 
Lake (Golden- 1 | Robertson, 
stein). 3 | Bull. 
Johnson 5 | Wirth 
(Mouchére). (Bloem). 
Goddard. 7 | Rylance. 
Blain. 9 | Lake (Chis- 
Bentley, holm). 
Rigby. 11 | Wirth (Honig- 
Petrie, mann). 
Craven and 13 | Newsum. 
Chamberlain 15 | Dover. 
Wrigley 21 | Wolff (Leh. 
(Fischer). mann). 
23 | Lake 
Proctor, (Adams). 
Swan. 25 | Johnson 
Greenstreet. (Donnay). 
Fiddes. 27 | Khotinsky. 
Worrall. 29 | Glaser 
Pitt. (Schom- 
Clarke burg). 
(Burke), 31 | Gelder and 
Bruneel Apsimon. 
(Giibler). 
































| j 
No. Name. No.| Name. |No. | Name. 
202 | Bonneville 229 | Lake (Clark) 275 Lake 
(Brown). 274 | Lake (Com- | (Brown). 
223 | Haddan stock). | 
(Leytens). | 
NOTICES TO PROCEED. 
I,—Time for entering Opposition expires Friday, 
February 11, 1881. 
NAMES, &c. 
Nos. | op APPLICANTS, ABBREVIATED TITLES, &c. | Dates. 
$755 | H. Hides, London. Splints for surgical purposes | Sept. 
and manufacture of sheets | 16 
of material suitable for 
C. W. Ki d W. fr .. t' saa ¢ ts 
3750 | C. W. Kitto an §4) us and arrangemen 
3 . Thompson, for lighting buildings, ships, 
ndon. 
$760 | F. Wirth, Frank- man A, W. Pletsch, 
fort. Landstuhl, Germany, 
8770 | E. Fitch, London. | Method of and apparatus for | 17 
C00) or Wi milk. 
8772 | G. Allix, London. Tron frames and yanking for 
composite shi 
8775 | W. Morgan-Brown, | Printing presses, ” chiefly ap- 
London. plicable to foot power. Gil- 
man Vertical Press Company, 
Boston, Mass., U.S.A. 
$787 | R. Tatham, Roch- | Machinery for opening, clean- | 18 
dale,and J. Taft, ing, scutching, and ‘‘ break- 
Manchester. ing up” cotton and other 
fibrous materials, and appa- 
M. Clark, L a Kr tus f 
$788 | 4. M. Clark, Lon- | Processes and apparatus for 
don. cooling and drying air. chiefly 
applicable to the preserva- 
tion in large refrigerators of 
animal and vegetable sub- 
stances, &c. L. Allen, New 
York, U.S.A. 
$793 | F. W. Hembry, | Nosings for stair treads. 
London, 
$797 | M. Gandy, Liver- apices of stitched ma- 
pool. shine belts, or bands and 
| appliance connected there- 
$810 | J.J. Seubich, Dres- “bccn th for .Teoarding and | 20 
den. j number of 
A. .K. and the 
~ “occupied by them in 
om. &o. 
$824 | J. M. Day, W. R. | Lifts or elevators. 21 
} Green, and H. C. 
Walker, London 
$855 | J. Winter and T. | Manufacture of cotton cloths | 93 
poems, Farnworth, | known as “ cotton cords.” 
3858 a. “itt, Sutton, | Apparatus for extracting a | 
from cart 
| Nordenfelt, ‘Stockholm. 
3867 | B. cate Lon- | Process of manufac 24 
don. oleine or oleomargarine and 
utterine. 
3885 | W. Morgan-Brown, | Telephonicapparatus& method! 925 
London. | of and apparatus for trans- 
tting articulate and other 
| sounds, A. G, Bell, Wash- 
| __ ington, U.S.A. 
$890 | W. Morgan-Brown, | ar ay | for sewing books. 
London. | S. Boynton, Bridgeport, 
| a U.S.A. 
3921 | W. Morgan- -Brown, | Locomotive engines & steam | 28 
London | generators, valves, & valve 
o~ applicable thereto, &c. 
. M. Stevens and J. H. and | 
C C. Pearson, Concord, New | 
Hampshire, U.S.A. 
934 | W, Morgan-Brown, | Machinery for setting and dis- | 
|  tributing printing t | 
| Thorne, Port Richmond, Nee | 
a York. U.S.A 
West-| Sewing machines, J. Keith, \Oct. 5 
4036 ee est wt stand O8.A, 
4087 | L. Aviss, Coventry. elocipedes 
4038 | W. Morgan-Brown, ae ae yaading os cord or 
London. P. 
ag a "an Butler, 
Lowell, Mass., U.S.A. 
4062 | J. Richardson, Lin- Machinery for treating dia-| 6 
~ separating and surting ce 
e 
diamonds found therein. 
4063 | B. B.Cox, London. | Umbrella furniture. 
4193 | H.J. Haddan, West- eee. 8 artly applicable 15 
minster, to ladders. 
New —~ U.S.A. 
4364 | A. W. L. Reddie, | Machine for cutting » | 26 
London. board. cloth, &. ary 
Hi, Meyer, Dresden. 
4473 | A, Sanves, West- | Printing machinery. Nov. 2 
minster. 
4771 | W. P. Alexander, | Apparatus for coupling and | 19 
Loncon. uncoupling railway and 
other ro stock. £. R. 
Thomas and G. C » 
Sydney, New South Wales. 
4886 ‘ Hopkinson and | Dynamo-electric machines, 24 
A. Muir uirhead, West- 
5266 | W. and B. Verity, | Apparatus for withdrawing or |Dec. 15 
London forcing + for ventilating 
P 
5421 | C. Estcourt, Man- | Manufacture of a eiattinte 
chester, and F. for gums and resins, ani 
C. Eastwood, Hea- a material suitable for qubrie 
ton-Chapel, Lanc. cating, &. 
138 | H. J. Haddan, West- Treatment of texte fabrics \Jan, 12 
minster. for extracting fat or liquid, 
also for washing, Viat- 
ing, dyeing, impregnating 
same, &., a a ceearates 
therefor, ‘odchaux, 
Eas 








F.G. Willatt, Lon- 
don. 

J. B. Rogers, Lon- 
don. 


J.P. Dunker, Glas- 
gow. 


A.C. pe mag Kirk- 
I et 27, 


P. ye Justice, Lon- 
don. 

J. Rattray, Dundes, 
N.B. 

J.B. Purssell, 
Merton, Surrey. 
A. and J. D. Scott, 
and T. R. Ogilvie, 

Greenock 
rew, N.B. 
G. z- a, Lon- 
e: Banks, W 
end J. aJ. ‘Banks, Ad 
P.M. la Leo- 


don 
Ww. Brierley, Hali- 
fax, Yorks. 


A. -. Firth and J. 
life Badge. Yorks. 


Lake, Lon- 
don. 


E. G, Brewer, Lon- 
don. 

J. M. Smith, West 
Bromwich, 8taf- 


fordshire. 


G. Barker, Birming- 
ham, 


A. M. Clark, Lon- 
don. 


2 , Wake- 
field, Yorks. 

A. M. k, - 
don. 


A. M. Clark, Lon- 
don. 











Co 











H. H. Lake, Lon- 
don. 

G. and' E. Ash- 
worth, Manches- 
ter. 

L._V. Semet and 
E. Solvay, Brus- 
sells, um. 

lumen 

ashing- 


H. Hayward. Glou- 
cester, J. Day and 





R. — Southworth, 
Bolton, Lanc. 


M. Easton, Ar- 
‘ela New be 


H. Wren and J. 
seohinem, Man- 


I. pes b 
umenburg, 
Washington, 


U.S.A 
A. Smith, Bradford. 
E.8methurst, Man- 


chester. 

W. Johnson, Shef- 
field. 

J. H. Jonnson, Lon- 
don, 


Slater, 


ruary 15, 1881. 
Dynamo machines, 
Means and apparatus for divid- 
ing and sub-dividing the 


su 
electric current for lighting 


Purposes. 

Extracting gold, &c., from 
silicious, aluminous, and 
other su substances, and ob- 
taining aluminium bronze 
from f—-— residues 
and clays. 

Continuous brakes for railway 
trains, 


Manufacture of cloth known 
as dhooties. 


Manufacture of iron and steel. 
C. M. Dupuy, Philadelphia, 
Penn., U.S.A 
Lever escapements, 


Construction, arrangement, & 
method of action of gas 


engines 
Treating and sha 


g sugar, 
and apparatus 


erefor, 


Railway frog. F. G. Smith, 
Truro, Nova Scotia, Canada, 
Looms for weaving. 


Manufacture of soap. L. Bastel, 

Brooklyn, New York, U.S.A. 

or recovering prus- 

siate of potash, ammonia, 

tar, and gas from _nitro- 

genous sulstances. 7. Rich- 
ters, Breslau, Prussia, 


Looms for weaving. 


Fspecetions or on ~~! 
or preven: en 

0 — 2 E, Dennett, 
ae | a 


dct is mach nes, 4. 
eS 


pa ay wr applicable ss 
ous hea pe * 
be Sieaaal B. Oakley, 
Paris, France. 
Bobbins oe winding yarns of 
Iaeabatare, _ a 


4 Paris mu 


aay ses forthe printing 











mac 
Paris, — 
Electric gas-lighting appa- 


ratus. J. W. Pelion, Boston, 
Mass,, U.S.A. 


Carding engines and carding 
paras f yoy ap- 
Lae ‘or opera’ u 

iances. _ 


Apparat hy coking and dis- 

Generators for hydrocarbon 
engines. 

Bicycles, tricycles, and other 
velocipedes. 

Apparatus for blending worts. 


Cutters or tools for cutting or 
forming buttons. 
of apparatus em- 


mstruction 

pa ay in the ps 
ton and other fibrous ma- 

terials for 


Means for rt ny of finish- 
ing silk hats. 

Moulding machines and ap 
ratus connected therewi 

Surface condensers, 


Combing machinery. 
Construction af bens for 
weaving. 
Micro-transmitters. 


Cartridge belt fabrics & looms 


for weaving same. A. Mills, 


Washington, D,C., U.S.A. 


. 


21 


22 
24 


29 


tor [Oct. 2 


12 


14 


80 


Nov. 4 


17 


Dec.1d 


21 


23 
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102 
| | | 
NAMES, &o. NAMES, &c. | 
Tee ll 4145 | at. cross, Bristol. | Watches and clocks, partt | Oct 4504 ALJ Glas- | Domestic fireplaces me he 
5433 i ts. 4 | - Cross, Bristol. atches and clocks, yap-; li . Jennings, Glas- c or grates, 
?. La = ‘ Barrell, | y eee ee | plicable to other pees. | | gow. = fittings connected there- 
| oh 3 I oS See oe eo 4h. - 4511 | J. Macte Gl Furnaces for chemical pro 
“ i 0 ool. and screw propelle: refor. 5 . Mactear, as- > 

5688 | ¢ . + pene Len- | Seleghente agperates 4351 wk. Lake, London.| Construction of life-saving 2 gow. 5 

5489 | H. Sever, Leods. Construction and regulation rafts. 7°. - Grigith, Carver, | || 4542 | L. W. Leeds, Lon- steam « , heating apparatus, 
of steam engines, and appa- | i] Mass. U.S don. applicable to steam 

ratus therefor. | | 4445 J.B. Ball, London. Apparatus fi . Rn am 80 || le Tacdinary constreo- - 
| ngin and other | smoke and saving fuel in 1] 
oes ag I i] steam boiler furnaces. | 4677 T. F. Henley, Lon- a of and ee for 
Platt, and J. i ; | | 4581 J. W.Fuller, London. Telegraph receiving apparatus Nov. 8 || | don, treating and utilising date 
Fielding, Glouces- ; || 4647 §.Mayell, Halling, ‘Apparatus for sifting Portland, 11 || fruit and seed for the pro 
ter, and W. Boyd, Kent. cement, &c. duction of beverages of the 
Newcastle - on - ! 4725 A. Capra, J. B. Pianofortes and mechanism | 16 |} nature of coffee or cocoa. 
Tyne | Rissone, and 8. combined therewith. | 4683 ‘ow A ns, | Ge ps. 
; Detoma, London. estminster 
oS | See ors } ” ! 7 ee ee lian ! 4685 A. Ford, London. ry £ patades writing 
a 1} and other marks on paper, 
Pe ne howses nC. W. III.—Sealed January 25, 1881. and manufacture of ‘paper 
Durham, Chicago, Ill. U.S.A. | || $064) J.. Gorham, Ton- on- | Tubular « or telescopic balance, | July || , 
84 | J. Rigby, Rutland, | Construction of wheels for |Jan, 4 bridge. 9g || 4691 as as Shane, A. | Spinning machinery. 
Vermont, U.S.A. railway vehicles. || 3077 | 8. Williams and A. | Apparatus for punching or “a lathewson, 

158 | L, A. Groth, London. = or process of pues 12 H F. Filleul, New- | er forating cheques, drafts, } a . - 
Py > Y= I 3078 | F. | me. 0 fy | 4701  H. A. Bonneville, a 7% A, de Schuttenbach, | “ 
other objects of decoration or 3080 | W. Barford and Apparatus for cultivating | a aris. aris 
utility in hollow relief from | ] Perkins, Peter- | land. | 4747 C. W. Wardle, | Apparatus for governing and 

wood, or other similar | l} borough, North- | Leede. indicating speed of motive 
| pulp. combined or not with | hampton. = power engines. 19 
certain other materials. — 3087 | @. M. Truss, South- | Road sweeping and cleansing | 27 || 479% | 0. F. i. | Gas-making apparatus. 
hampton. | aq machines. ___} Baltimore, U.S.A; 
wy or , 3088 wid. ebster, Lon- | Match-boxes. onal, @uemesememn Daan. 
I.—Sealed January 19, 1881. | 3103 | H. Lissagaray,Lon-| Treating leather scrap, old | 28 ||  Jan.15, 1881. Nos. 2556, 2914, 2915, 2916, 2920, 2922, 2926, 2928, 
don. leather, such as shoes, horn, 2931, 2932, 2933, 2936, 2943, 2944, 2946, 
NAMES, & } feathers, &c., to fit them for on ~ Tog A 7 yt ete 4 seen 
Nos, loawra | ABBREVIATED TITLES, &c. Dates. || manure. w 1% ns 2945, 2947, 2949, 2951, 2953, 2954, 2959, 2960, 
OF APPLICANTS. | 3107 | G. W. von Nawrocki.| Hydraulic main used in the 2962, all of the year 1880, 
— ” Berlin. distillation of gas. J. Foerster, a i a 2966, 2968, 2969, 2996, 3032, 3106, all of the 
Koenigsberg, Prussia. year 1880. 
. .| Wringin, chi = 3411. of the year 1879. 
$411 | W, Morgan-Brown, | Knitting machines. 3. F. Shaw, 25 $100 | B.Clements, London.) Wringing machines or hydro = 3 2490, 2775, 2970, 2975, 2976, 2983, 2984, 
London. Lowell, Mass., U.S.< 3110 | H. Walker, Monk- | Means or arrangements to be | 29 2987, 2994, 3001, all of the year 1880. 
setae wood Collieries, used in abating smoke and 20, w 2981, 2985, 2990, 2992, 2995, 3000, all of the 
Derbyshire. obtaining and utilising the year 1880. 
I1l.—Sealed January 21, 1881. volatile products arising in } 2. 2997, 3003, 3007. 3013, 3014, 3015, 3016, 
the manufacture of coke. 3017, 3018, 3025, 3035, 3036, 3037, 3063, 
July || 3129 | S. Bennett, Man- | Making joints in lead pipes _all of the year 1830. 
2909 | RB. D. Gallagher,| Manufacture of  brooms,| 21 chester. and apparatus therefor. pee ccceccagnimerinns peeroneeeeceepereneiacteeeatene 
London. erehes, oo, of + aa 3134 | H. Lyon, London. | AD pgatatas for receiving and | 30 || PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
| room-corn, es, &e. ing money. 02. BEEN PAID AND R. R. 
3014 | R. Challinor and | Construction of incubators, | 22 3147 | 8. P. Wilding, Lon- Hand-power moter. P. Car- a, DUET OF 5 WAS BEES ) REGISTE ED. 
W. H. Mawdsley, partly applicable to the | rera, Turin, Italy. i] 
Bolton, Lanc. oy of heat or other | 3149 | D. 9 London. Date calendars. 31 || No. Name. No. Name. No. Name. 
Purposes. | 3152 | H. Shield, Grant- | Rotary and other screens for \-—. —j}— —_— 
3018 | T._ C. Firth and | Dyeing yarn either in the cop ham, Lincoln, & screening or separating || 1878 1878 1878 
W. Sunderland, or on the bobbin, and appa- | W. N. Crocket grain, seeds, &c. || 233 | Thomas. 573 Simon(Klein} 286 | Cooke. 
Stainland, Yorks. ratus therefor. Nottingham. || 235 | Whiteside Schnoll, &| 288 | Johnson 
3020 | J. G. Wilson, Man- | Process of preparing or treat- | 3154 | J. Hunt, Bolton, | Knife cleaner. (Empire Gaertner). | (Petit). 
chester. | ing maize or Indian corn | Lane } Wringer 583 | Whitehead. 642 | Williamson 
flour to render same capable 3163 | C. F. Oaborne, Cape | Mode or means of propelling, | Company).| 701 Osmond. 302 | Pieper 
of being baked in combi- Town, Africa. steering, and manwuvring 244 Livesey andj 332 Beale, (Hirsch). 
nation with other flours, steamships or other such id 264 | Etzensberger] 312 | Clifford. 
&c., and machinery there- vessels, and construction and 252 Balmer. 268 | Dobbing. 346 | Lanchester. 
for. P. Bahr and R. Brock, arrangements of propellers 304 Jones (Mann)} 376 | Danchell, 
Hamburg. and machinery or motive 1147 | Anderson. 
$025 | P. Jensen, London. | Method of electric lighting, | power mechanism therefor. pNP : 
py = —— 2 $166 | W. Boyd, New- | Radiating drilling machine. /|Aug. 2 PATENTS IN RESPECT OF WHICH THE SEVENTH YEARS STAMP 
of the electric burners castle-on-Tyne. 
Avenarius, Kiev, Russia, 3176 | W. dH. orthcot, Engines and apparatus for 3 DUTY OF 100/. HAS BEEN PAID AND _REGISTERED. — 
3040 | E. W. West, Liver- | Condensers for obtaining fresh | 24 Londo producing motive power. " a 
pool. water from salt water. $177 | N. Tenvie and W. > for extinguishing No. Name No. Name. | No Name. 

3043 | F.C. Glaser, Berlin. Process of plating iron, steel, Miller, Glasgow, —S=Ss ——_— —— — — | — 

copper, and the alloys of the N.B. 1874 1874 ae 1874 
latter with nickel, cobalt, 3186 | T. Hyatt, London. Tie and core metal for combi- 4 359 West and 270 | Whiteman. 22 Brown : 
| and their alloys. 7. Fleit- nation with, and combining Spittle. 289 Lockwood. (Foundries 
| mann, Iserlohn, Prussia, same with plastic materials 323. Clark and Forges 

3044 | R. Tatham, Roch- | Carding engines for carding | and concretes for use in the (Ligny) _ Company). 

dale. | ¢cotten and other fibrous construction of buildings eS Cac Z _ 
| materials. and walking surfaces, the PATENTS WHICH HAVE BECOME VOID. 
3049 | 8. C. Davidson, Bel- Clarification of certain vege- same in some cases being 1.—Through Non-Payment of the Third Year's Stamp Duty of 501, 
fast. table infusions, decoctions, set with glasses for trans- 
or extracts. mitting light. . | . . . . , 
3051 | @.W.von Nawrocki, | Holders or receptacles for ink, $233 | C, A. Drake, Lon- | Flute. 7 || No. Name. No Name. No Name. 
Berlin. &c. H. Hofmann, Gotha, don. 8 1878 1878 —_ 
Germany. $240 | W. Pitt. Tarring- Maashctem of upholstery ‘ . lec 
$052 | B.and S."Robinson, | Apparatus for actuating ton, Hereford. 112 | Hubert. 138 | Anderson 169 | Klein. 
Beeston, Yorks. switches on rail or tram- | 3360 | H. Greenwood, Sewing ‘machines. 19 113 | Knight. (Turnbull).} 172 | Alexander, 
ways. Leeds. 114 | Stevenson & | 139 | Greenfleld. 177 Russell. 
3075 | A.Clark, London. Bottle washers. @. D. Dows,| 26 3383 | J. Wetter, London. Safeguards for sleeping berths. | 20 ; Wylde. 140 | Barlow. 179 | Corcoran 
| ston, Mass,, U.S.A. E. A. McMann, Cleveland, 116 | Hodge, 142 | Shaw and (Wright). 
$093 | F. N. and EB. G. | Autt- -fouling composition for | 27 Ohio, U.S.A. 117 | Tallerman, _ | Walton. 180 | Wiles. 
Baird, Glasgow. | bottoms of ships. 3664 | BR. Werdermann, | Processes of treating serous |Sept.9 || Gruning,&} 145 | Chapman _ a. 
$114 | E. G. Kirk, Glasgow. | Motive power apparatus for | 29 London. | matter to obtain nitro- Dawnay. | _ (Brooks). = awcett. 
| working, drilling, ri vetting, | genous products and albu- 118 | Wilson and} 146 | Fenwick. 156 _— 
hoisting, and other ma- | men, comprising the purifi- ; Clegg. | 150 | Chism. 187 | Jones. 
| _ chines. cation and decoloration of 120 | Lake (Th. | 151 | Carter. 189 | Clark 
$121 | W. E. Gedge, Lon- | Ice-making machinery. A. 7. | albumen. PilterCom-] 154 | Knox. or | pieaweett). 
don. | Ballantine, Portland, ‘Maine, 3690 | C. F.Gardner, Lon- | Apparatus for the manufac-| 10 pany). 155 | Braithwaite. | 191 | Pritchett. 
| don, and W. H. | ture of boots and shoes. || 122, Lawrence 157 | Hoster. 193 Hutchinson. 
$136 | A.C. Kirk, Glasgow, | Machinery for cutting wood. 30 Dorman, Stafford. | } (Walton). 160 | Bassnett. 194 | Barlow (W. 
and D. Thomson, 3724 | R. Howson, Mid- | Pianofortes. 13 || 124 | Parker 161 | Jordan. end F. 
Johnstone, N.B. dlesbrough. | (Beerski). 162 | Lake = Linholdt). 
$161 | E. Wiseman, Luton, | Sewing machines. 31 $856 | J. Henderson, Lon- | Steam boiler and furnace for | 23 128 | Lake | (MleTighe).] 195 | Atkins. 
Beds. don. consuming paddy husks | (Brown). 164 | G. and E. 196 | Wilson. 
$191 | W. Palliser, Lon- | Projectiles for ordnance. Aug. 4 and other vegetable refuse. 136 | Hunt. __ | _ Edmonds, | 198 | Johnson 
don. J. R. Russell, Rangoon, | 165 | Johnson | (Heim). 

3220 | C. Kesseler, Berlin. | Treatment of wool and other 6 | _ British Burmah. | (Messmer). | 

| ae So or fabrics 3864 | W.H. Nevill, Ferry- Process of annealing iron and 1] — ! ” 
_ wannabe pay nm -“ Caermar- | pf ae i} Il.—Through Non- Pament of the Seventh Year's Stamp 
: Saxony. 4133 | J. Rae, New York. | Grinding mills. Oct. 12 || Duty of 100i. 
$257 | H. Springmann, | Manufacture of chilled articles 9 || 4160 | W.R. Lake, London. | Steam engines. J. W. Cole,| 13 || | 
Berlin, of steel andiron. C. i] Columbus, Ohio, U.S.A. || 1874 | 1874 1874 | 
Quensell, Teichhiitte, Br ©. | || 4947 | W. Lloyd Wise, | Manufacture ofiron and steel | 18 || 137  M.and G. Ki 173 Black. 187 | Kirk. 
wick. | | Westminster. from crude or pig iron, and | ‘Billings. 176 | Scaife, 190 | Sival. 
$368 | B.A. Dobson, Bolton,| Carding engines. Partlycom-| 19 || | construction of apparatus || 140, Wright. 178 | Howard andj 191 | Nugent and 
Lance. municated by J, Beck, St. | employed therein. “ee jj 148 Talleott Bousfield. Fanning. 
Petersburg. | | | Berg, Stockholm, Sweden. 1} (Post). 182 | Imhof. 195 | Teale. : 
$491 | Sir W. Palliser, Lon- | Firing apparatus for guns. | 28 4267 | B.C. Anderson, | Galvanic batteries. 20 || 159 Russell. 183 W.J. and OC} 201 | Wood. ; 
don | | Westeteck - - road, | 16t Alleyne, | . T. Burgess} 205 | Newton — 
3634 | W. Clayton, Mac- | Taking-up motions for looms. (Sept. 7 Middlese | 167  Hearson. 18¢ | Abel (Variney (Sinclaire). 
sea | 2.202 Belt. catar| ideaienteteitis | | 4309 | J. Davies &F. Hum-| Stoppers for bottles for con- | 22 | et Enoult). 
ardle r,| Hot- ves for heating the 4 |i | reys uthin, taining aera quids, an’ | 
Middlesbrough. blast for blast furnaces. 1] North Wales. apparatus for filling them. AMENDMENT OF APPLICATION. 
4056 | W. Thompson, Lon- | Manufacture of white ead and |Oct,6 || 4403 | G. G. ‘a. Dowlais, | Apparatus for mashing malt | 28 || No. 3411 of August 25, 1880, filed as a complete specification and 
3 apparatus the: | | Glamorgan. or other grain, or ingredients opposed, has been allowed by the Lord Chancellor to be taken as 
4068 G. pocaen, | Mathiodof dyeing leather black. | 7 | | for heating and cooling a provisional specification, and the time for filing the final speci‘i- 
‘Stockh olm. i liquids, &c. cation has been extended to January 19, 1881. 
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ABRIDGMENTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING JAN. 22, 1881. 


Abridgments marked with a * relate to applications not proceeded 
with, The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names, &c., of the 
Communicators are given in italics. 


1613. Apparatus for Heating, Coo'ing, and Ven- 
tilating: G. E. Pritchett, Bishop’s Stortford, Hert- 
fo te Ly 26 Figs.)}—The invention consists in using 
what are termed ‘ doubled plates” for warming or cooling purposes. 
A “double plate” is made of plates of corrugated, crimped, or 
similar section, of metal, earthenware, or other suitable material, 
placed at a little distance apart, into the space between which a 
film of water, air, steam, &c., is introduced by any suitable arrange- 
ment of pipes, &c. If required the ‘‘ doubled plates” may be mounted 
on hollow tubular pivots and be suspended on frames, so that they 
may be placed at any angle for medical or other purposes. Or they 


Fi | 
l 


CAL 


may be supported on feet and be used as movable screens. (2) In 
combination with “doubled plates” a system of ventilation is 
secured by forming troughs or other suitable receptacles surround- 
ing a portion of the “doubled plate,” so that the air entering the 
enclosed space is made to traverse its heated surfaces. Also in com- 
bination with these plates may be used the indented pipes for lining 
walls, described in Letters Patent 4428 of 1878. (3) For heating 
“ doubled plates” by ordinary fires hollow balls or cones of copper, 
&c., filled with water, &c., are suspended from standards and 
arranged to swing over the fire, it being stated that * owing to the 
space the hollow balls occupy in the grate, fuel is saved.” (April 20, 
1880). 

2011." Cheques, Bills, &c.: A. T. King, Notting- 
ham. (2d.)—Vertical rows of numerals are printed on the face of 
the cheque and according to the amount for which the cheque is 
drawn, the figures are allowed to remain which represent the sum, 
the others being left on the counterfoil. (May 17, 1880). 


2076. . Velocipedes: Sir T.G. A. Parkyns, Ryde’ 
Isle of Wight. (2¢.)—Chiefly applicable to tricycles. ‘The in- 
vention consists in applying steam power as the means of propul- 
sion. A steam boiler heated by liquid fuel is placed in the space 
between the rider's seat and the hind wheel. The steam is ex- 
panded in one or more cylinders, and the piston rods connected 
either direct to cranks on the main axle or the motion transmitted 
by gearing. (Void, patentee having neglected to file final specification. 
May 21, 1880), 


2103." Protecting Trousers against Wear and 
Dirt: M. Loeb, London. ([2¢.)—A spur-like appliance is 
fixed to the heel of the boot upon which the back part of the 
trousers leg rests, so as to keep it well above the bottom of the 
heel and clear of the ground. (Provisional protection not allowed, 
May 24, 1880). 


2285.* Candlesticks, &c.: E, Hennequin and K. 
Callard, London. (24)j—Consists in numbering the candle- 
sticks to correspond with the numbers of the bedrooms or apart- 
ments in hotels, &c. (Provisional protection not allowed, June 5, 1880). 


2369. Furnaces for Treating Refuse: B. D. 
Healey, Blackburn, Lancashire. [(d. 9 Figs.}—Relates 
to a modified form of the gas producer or furnace described in 
Letters Patent 2748 of 1870. The improved furnaces are prefer- 
ably built below the ground level to obviate the necessity for the 
usual elevated charging platform. The illustration represents one 
form in which the ordinary refuse is charged through holes 1, the 
products of combustion escaping through outlets 6 to the chimn-y 
fiue 7. The charging holes 11 are for diseased meat, bedding, 
or other bulky things. The drop walls 12 cause the fumes from 
the upper layers of refuse to pass over the flregrate before escaping 
to the flue, the drop arches 12* shown in dotted lines serving 
to draw the heat from the flues ‘over wet refuse placed on incline 
The incline of the furnace for destroying ordinary town 
refuse is set to an angle of about 35 deg., but the angle may be 








varied by suitable means not shown without rebuilding the furnace 
or uncovering the roof. When the refuse is very smail and liable 
to choke the fires, the grates are enclosed by hinged doors in front, 
and steam blowers are used for forcing the fires as described in 
Letters Patent 85 of 1872. Patent 3125 of 1876 is cited as bearing 
upon the subject of this invention. (June 11, 1880). 


2370. Preventing the Twisting of Ships’ Cables, 
&c.: J. A. Boxer, Greenhithe. [6¢. 7 /Figs.)—When a 
vessel, moored with two cables, swings, the cables frequently 
become twisted, and in hauling in the cables these twists have to 
be cleared outside the bows of the vessel. The object of the 
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invention is to provide means whereby the twists can be transferred 
from outside the bows to the deck of the ship to be there dealt 
with. Two hawse pipe holes are formed lengthwise through a 
casting of circular cross section, which is supported ina suitable 
bearing. and is provided with a wormwheel in gear with a worm 
on a vertical handwheel shaft, whereby the casting may be 
rotated about its own axis in the bearing in such manner as to 
turn the hawse holes round. When wire rope cables are used 


additional means are provided to clear the twists after they have 
been transferred inboard, The cables are hauled in by bollards 
geared on to capstans, and are wound on two windlasses or reels 
carried on a turntable, and the method of clearing them consists 
in first securing them in nippers, then drawing a quantity of slack 
off the reels, and finally, after the cables have been unreeved from 
the bollards, in rotating the reels. The cable, which enters by the 
right-hand hawse pipe, now goes to the right-band reel without 
any interference with the cable that enters by the left-hand hawse 
pipe. A is the cylinder containing the hawse pipes B B, and is 
rotated by the worm gear E D in the bearing G. (June 11, 1880). 


2378. Combined Knife and Peeler: H. Brandes, 
Hamburg. [6d. 4 Figs.) A knife pivotted at both ends to the 
shaft of a second knife in such a manner that the cutting edge of 
the pivotted knife coincides with the axes of the pivots, and is 
— with the shaft of the second knife. When in operation the 

nife adjusts itself to the irregularity of the surface by turning in 
its bearings. (June 12, 1880). 


2388. Governor for Steam Engines: J. T. Abell, 
London. [4d. 2 Figs.)\—The governor balls c slide on fixed 
arms 6 placed at right angles to and revolving with the hollow 





spindle a, Movement is transmitted from the balls to the valve 
spindle / by means of the curved springs d, which as the balls fly 
open press downwards upon the valve spindle, closing or partly 
closing the valve. (June 12, 1880), 

2397. Valves of Air-Compressing Engines: S. 
Griffiths, Wrexham, Denbighshire. [4¢. 1 Fig.)|—The 
spindles of both inlet and outlet valves, which are of the 
“mushroom” type, are lengthened and brought through small 
stuffing-boxes, as shown, the packing in which is compressed by 
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an adjustable spiral, or other form of spring bearing upon the 
gland. By this means an adjustable resistance is applied to the 
vaive spindle through friction between it and the packing, which, 
it is stated, entirely prevents “chattering” of the valve, and 
excessive wear of the faces of the valve and valve seat. (June 12, 
1880). 


2437. Roof Trusses and Ventilators: H. P. Holt, 
Leeds. [4¢. 19 Figs.}—Refers more particularly to that form 
of truss in which iron and timber are combined; the invention 
consisting in the arrangement of castings, and tension rods for 
adjusting lengths, and allowing rods to adjust themselves to the 
line of strain. Alsoin a combined arrangement of screw with 
cord pulley, bracket, and slide by which the roof ventilators are 
opened and closed. (June 16, 1880). 


2453. Electric Apparatus for Working Railway 
Brakes: J.C.Mewburn, London. (/. A. Achard, Paris). 
(6d, 14 Figs.}—Relates to improvements in the apparatus described 
in Letters Patent 1387 of 1877. The electro-magnets have straight 
cores, and are hung by springs from the frame of the carriage 
parallel and near to the axles. The ends of the bobbin are stout 
discs of iron, which, when the current passes, are attracted to and 
caused to revolve by friction with the axles. The ends of the magnet 
cores are formed into a kind of drums attached to which are chains, 
which as the magnets revolve wind up the brake levers and put 
on the brakes, In both the rear and the front van there are two 
batteries, or other sources of electricity, a relay and a commutator. 
One battery in each van is connected to one in the other van by wires 
running the whole length of the train, each of the electro-magnets 
for the brakes being in a shunt circuit off the main wire. Similarly 
the other two batteries are connected together by wires running 
the length of the train. The connexions are such that when the 
apparatus is at rest the batteries working the electro-magnetic 
brakes are idle, and the other two batteries are opposed to each 
other, like poles being connected together. Should one of the 
commutators, however, be turned by engine-driver or guard, a 
current from the battery in the same van is sent through the 
electro-magnets working the brakes, The other set of batteries 
is also simultaneously coupled in series, and their current acting 
upon the relay in the further van closes the circuit of the main 
battery in the same van. It is stated that “ the two piles (batteries) 
therefore both send simultaneously a current into the electro- 
magnets, which will thus receive the same quantity of electricity.” 
The electric connexions between the carriages are made so that 
if one portion of the train should part company with the other, the 
electro-magnetic brakes will be automatically applied. The 
specification describes the apparatus in detail and has ten claims. 
(June 17, 1880), 


2454. Rotary Heel Tip for Boots, &c.: H. Ball, 
Birmingham. [6d¢. 17 Figs.J—A circular internally-flanged 
ring is placed with the flanged side against the face of the boot 
heel, and is held firmly thereto by a circular piece of leather which 
drops on to the flange and is nailed or screwed to the heel, The 
ring can when required be turned around the piece of leather. 
(June 17, 1880). 


2461. Rotary Pumps, Blowers, &c.: J. W. Melling, 
Wigan, Lan (6d. 12 Figs ]}—(1) The propellers c of 
rotary pumps, &c., are made with projecting pieces d, either fixed 
or removable, and having, if desired, adjustable packing pieces 
extending the whole length of the propeller. (2) For high-pressure 
blowers adjustable spring packing pieces are substituted, which 
being bent back over the rear part of the projections dd serve to 
form a tight joint when the projection is passing through the recess 
in the other propeller. (3) When used as a steam engine, the 
springs, instead of being fixed to the projections d may be con- 
veniently attached to the recesses. (4) For blowers which are 


symmetrical with springs on each side. (5) End packing plates 
are provided, pressed against the ends of the propellers by elastic 
washers of india-rubber or other suitable material, apertures in the 








plates allowing the fluid to get to the back in order to maintain an 
equal pressure on both sides of the plates, (June 17, 1889). 


2469. Machinery for Manufacture of Bags: J. 
Nichols, Ashford, Kent. [6d. 8 Fott--laneedl ease or 
other bags are made from a continuous roll with seams at the sides 
and without any seam at the bottom, the side seams being turned 
inwards. Referring to the illustration, the strip of paper from the 
roll A passes under and over the rolls O E, where it is pasted inter- 
mittently on each edge to the extent of the length of the bag, a 
similar length being left unpasted. The strip is then led between 
wheels J J and template K, suitable to the width of the bag, and 
through curling guides L, which complete the turning down of the 
edges of the strip, the pasted surfaces being turned inwards. It is 
then drawn between the rolls B and C and over the roller Ct, the 
folded edges being continuously pasted in trarsit by the adjustable 
pasting wheels M. In passing over C2 the strip is held in position 
by two draw rolls P, adjustable on the spindle and fixed to revolve 











between the two pasted seams. From rolls P the strip passes 
between the rolls Q and R, the former of whieh revolves between 
the pasted seams, its diameter being determined by the length of 
bag to be made. A saw-shaped knife § fixed on and projecting 
beyond its periphery serves to sever the strip at proper distances 
to form bags of the desired length. The roll R is jonger than the 
width of the bag, and is slotted from end to end to receive the knife 
S. At the moment of severance of the strip a vertical plate V is 
caused by suitable arrangement of cams, levers, racks, and seg- 
ments to descend on the paper and press it between the rolls T T, 
which grip it and press together the pasted edges, The bags as 
they are thus formed pass between two other rolls T, T,, whence 
they are carried away by travelling tapes V V. If they are to be 
printed upon they are led by the tapes to a distributing cylinder W 
and impression cylinder X. The intermittent pasting rollers F F 
and the vertical plate U are caused to act in concert with the sever- 
ing knife S by being driven respectively from the spindles of the 
rollers Q and R, The construction of the template R, curling guides 
L, and the general arrangement of the apparatus is shown in the 
remaining drawings. (June 18, 1880). 


2477, Machinery for Bookbinding: W. Lloyd 
ise, London. (Ff. Martini, Tanner, and Co, Frauenfeld, 
Switzerland), (10d. 9 Figs.)}—Relates to the combination with the 
folding machinery described in Specification 4049 of 1877 of stitch- 
ing apparatus for binding. The operation of the machine is as 
follows: The first fold of the sheet having been made by hand, it 
is laid on a table provided with pointing devices whereby it can be 
brought exactly into the proper position. The second fold is 
made by a knife carried on a rock shaft at the side of the table 


Fig.1., bb 


























and working in a vertical plane. This knife carries the sheet 
down through a slit in the table, folding it thereby, and leaving 
it standing with the newly-made crease in a vertical position, the 
sheet being retained after the return of the knife by india-rubber 
straps or press bands on either side of it. While in this position 
the sheet is stitched ready for binding. Five holes are punched 
in it, three of them being slots, and two (the outer two) being 
needle pricks, anda pasted thread is laid along the line which will 
form the last crease in such a way that it protrudes through the 





required to work in either direction the projections are made 





slots in loops, and its ends stand through the needle pricks. After 
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the thread has been placed in position a horizontal blade pushes 
the sheet through a slot between two bars doubling it, and delivering 
it to a pair of feed rollers which pass it toa pair of calender rollers. 
A rake receives the folded and stitched sheets, and lays them in 
order in a receiver until sufficient have been collected to forma 
book, when the attendant takes a long needle threaded with 
bookbinder’s twine, and draws it successively through each of the 
three rows of loops projecting from the back of the pile of sheets, 
after which the ends of threads projecting through the needle 
pricks are glued against the back of the book. Fig. 1 is a longi- 
tudinal vertical section of the machine and Fig. 2 a plan with the 
table removed. Ais the table, B the slot down which the sheet 
is folded by the first knife (not shown), 6 is the slide which carries 
the three punches dd dand the two hooked needles c c arranged 
opposite to the dies oo on the slide n. The needle slide is operated 
by the arms a in such a way that when moved it first rises until 
the needles are horizontal, then goes forward to pierce the sheet, 
and finally returns to its inclined position, as shown, so as to leave 
an unobstructed passage for the stroke of the horizontal knife J 
(shown in Fig 2 in its forward position) to carry the sheet between 
the bars p pto the feed rollers gg. The thread is drawn through 
astarch box from a continuous reel by a pair of fingers moving 
across the machine. and is deposited by them in two pairs of 
vertical fingers s, which hold it while it is severed by a pair of 
scissors, and descending, deposit it on the hooks of the needles 
¢ as they project through the sheet at the end of their forward 
travel. The needles in drawing back carry the ends of the 
thread through the sheet, and the loopformers d' d! (Fig. 2) as 
the knife J advances pushes the thread in little loops through 
slots cut by the punches d d. The details of the mechanism 
whereby the various intermittent motions are obtained are too 
elaborate for description here. (June 18, 1880). 


2498. Hulls of Vessels, &c.: H. Hirsch, London. 
(2s. 4d. 55 Figs.}—Relates to improvements in the shaping and 
constructing of hulls of ships, &c., propellers, and other bodies 
which have to actin or be acted upon by water, and consists in 
giving to such structures alternately curved lines or undulated 
formations, and which are designed to afford harmony of contact 
between the water and the structure therein immersed. to allow 
the water to be displaced with ease and to diminish friction, to 
increase the speed, buoyancy, and stability, and facilitate manca- 
vring. The specification describes and illustrates methods of 
generating the outlines of (1) ships with alternately curved or 
undulated sides, and alternately curved or undulated bottoms, 
with or without two channels or waterways extending a portion of 
the length of the ship’s bottom; (2) screw propeller blades of an 
alternately curved or undulated contour in the direction of their 
length, and with an alternately curved or undulated contour for 
their forward and after edges; (3) paddie-wheel floats with alter- 
nately curved or undulating faces and alternately curved and 
undulating edges; (4) oar or scull blades with alternately curved 
or undulated longitudinal faces and alternately curved or undu- 
lated longitudinal edges ; (5) a rudder with two members united 
at their lower and divergent at their upper extremities, each limb 
having # waved or undulated contour in the direction of its depth 
and for its forward and after edges. (June 19, 1880). 

2501. Braiding Machinery: W. E. Jefferson and 
E. Lee, Leicester. [6¢. 4 Figs.]—The object of the inveotion 
is to add additional mechanism to machines for braiding india- 
rubber threads, so that the machines shall be automatically 
stopped, not only when a covering thread breaks, but also when 
one of the india-rubber threads breaks. The machine shown in 
the illustration has the usual device of a skewer in each spindle 
which fails when the thread breaks, and is carried by the progress 
of the spindle against a projection on a lever attached to a clutch, 
thereby stopping the machine. The india-rubber threads are 
carried as heretofore by bobbins below the table, and, after passing 
round drag pulleys or bobbins, they are led up the insides of the 
hollow spindles. Between the drag pulleys and the spindles are a 
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row of weighted detector levers with eyes in them. one lever for 
each thread, these levers being held in a vertical position by the 
threads as long as they remain continuous, but falling as soon as 
the thread is divided. The fall of a lever knocks out a catch and 
liberates one end of a bar, which is immediately raised into an 
inclined position by a spring. This bar lies under the path of the 
spur-wheels attached to the braiding spindles, and serves to raise 
a pin carried loosely by and projecting below one of the said 
wheels as it passes over it, thereby causing its head to be raised 
sufficiently high to come in contact with and press over the clutch 
lever already mentioned as forming part of the ordinary stop 
motion apparatus. o 00 are the bobbins of india-rubber thread, 
Q the drag pulleys, RR the weighted detector levers which fall 
on the long crank N to operate the pin N* taking into the slide 
M at the end of the rod L. This bar serves to hold down the spring 
incline bar K; I is the pin carried in a hole in the disc of a 
spur-wheel, and H H is the lever which controls the driving clutch 
EE. (June 21, 1880). 


2502. Castors for Furniture, &c. W. Burgess, 
New York, U.S.A. (6d. 6 Figs.}—A ball of giass or other 
material has indentations on opposite sides into which fit pins or 
pivots to form the axle. The pivots are carried on the ends of 
two arms which form an arch over the upper part of the ball, and 
are extended upwards, and form a vertical pivot to revolve in the 
usual socket. (June 21, 1880). 


2503.* Dyeing Cotton Fabrics: E. Posselt and 
R. Peters, Bradford, Yorkshire. ([2d.)—KRefers to 
improvements on inventions described in former Specifications 57, 
of 1880, and 445 of 1880, The present invent‘on consists in dyeing 
the fabrics aniline black, or other colours, and giving them an 


extra mordant and colouring bath after they have received a first 
colouring process, The mixture is composed of water 13} gallons, 
solution of chloride of iron 13} gallons, aniline oi] 34 gallons, 
muriatic acid 4} gallons, chlorate of potash 6$1b., sulphate of 
copper 43 lb. The proportions vary according to the nature and 
weight of the cotton fabrics to be treated. (June 21, 1880), 


2505.* Lock Mechanism of Guns, Rifles, &c. T. 
and T. Woodward, Birmingham. [2.)—To raise the 
hammers or tumblers of guns to full cock automatically, and to 
render them safe in that position u main spring is provided, of 
which the stand side is extended, so as to come in contact with an 
armon thehammer. The stand side of the main spring is kept in 
position by a movable stud, cam, or eccentric, which may be 
worked automatically on the opening of the gun, or may be 
extended through it, anc have a small lever attached thereto to 
be worked by hand. The said cam in its normal position closes 
the spring, allowing the hammer to fall when the trigger is pulled, 
When turned it permits the spring to expand, and to force the 
hammer to full cock. To render the gun ready for firing, the 
spring must be compressed by turning the cam. (2) As an 
improvement on Specitication 651 of 1876, the hook which holds 
the hammer at full cock is extended backwards, so that it can be 
provided with a second hook, which will serve to catch the hammer 
if it be accidentally jarred off the first. (June 21, 1880), 


2506. Apparatus for Uniting Paper and Woven 
Fabric in Continuous Lengths, &c.: R. J. and A. 
Edwards, London. (8¢ 8 Figs.}—Has reference first to 
machinery for uniting a continuous sheet of paper to a correspond- 
ing sheet of cotton or linen cloth to produce a fabric suitable for 
manufacturivg emery or glass cloth, &c. The paper and cloth are 
respectively contained on rollers. The paper is conducted over a 
paste roller, which equally spreads a surface of paste, and the 
paper and fabric are then passed between pressure rollers, which 
cause them to unite. The united material passes througha drying 
box of considerable length. and is delivered in a finished state on 
to a revolving drum. The machine is so arranged that two 
lengths of paper and fabric are simultaneously treated. Relates, 
secondly, to a machine for cutting up the paper cloth into rect- 
angular sheets either before or after being coated with abrasive 
powder. The paper cloth is fed over a table by means of rollers, 
and is delivered to a revolving circular .knife by which it is cut. 
The side of the circular knife presses against a disc of suitable ma- 
terial for sharpsning the blade of the knife as it revolves. (June 21, 
1880). 


2507.* Machines for Sewing Boots and Shoes: 
M. H. Pearson, Leeds. ([2¢.)—Has reference to “ fair stitch- 
ing” machines for sewing the outer soles of boots to the welts or 
inner soles. (1) A curved needle is mounted on a lever pivotted to 
the top of a vertical rocking needle post, which when the needle 
has completed its downward stroke reciprocates so as to feed the 
work forward the length of a stitch, (2) On the periphery of the 
shuttle is a point for taking hold of the needle thread, and ina 
recess in the shuttle is a faced cam in which is a hole through 
which the shuttle thread issues. The object of the cam is to 
Operate at suitable times upon the needle and sbattle thread alter- 
nately for separating them whilst passing each other. (3) A new 
method is described of imparting motion to the looper men- 
tioned in Specification 348 of 1878. Other parts of the machine 


importance, (June 21, 188y). 


2508.* Billiard Balls: Bosshardt and Grant, 
Manchester. (7. A. Gason. Paris). (2d.] -To insure correct- 
ness of weight there is bored in the ball a hole extending to the 
centre, and the weight is adjusted by placing iron, lead, or cement, 
&c., in the orifice, and then plugging up the hole with a screw plug. 
(June 21, 1880). 


2509. High-Pressure Hot-Air Engines: H. G. 
Grant, Manchester. (Le Comte P. E. de Massia de Ranchin). 
(td. 9 Figs.—Comprises two working cylinders, an air heater 
und two air-compressing pumps, but the description is so obscure 
that the action of the various parts cannot be well understood. Of 
the nine figures one is referred to by number and two by implica- 
tion, but even in these cases the letters of reference in the letter-press 
do not always appear to correspond with those on the drawings. 
(June 21, 1880). 


2510.* Bottle Stands: G. Travis and T. Hill, 
Sheffield. ([2¢.}—The bottles stand in recesses or shallow 
bins formed in the base of the stand, and are prevented from being 
lifted out by a hinged bar or cover, which is provided with a suit- 
able lock. (Void, patentee having neglected to file specification. June 
21, 1880). 

2511. Stands for Spirit Bottles, &c.: W. and 
J..W. Bartram, Sheffield. [6¢. 3 Figs.)—The botties 
stand in recesses or shallow bins formed in the base of the stand 
and are prevented from being lifted out by a horizontal slide, from 
both sides of which depend a series of shields. When the shields 
are infront of the stoppers the bottles cannot be removed. On 
moving the sl‘de until the shields are opposite the spaces between 
the necks of the bottles theycan be removed. The slideis retained 
by a suitable lock. (June 21, 1880). 


2512. Machines for Folding Paper: J. Richmond 
and w. Whiting, London. [64 2 /igs.)}—The machine is 
for folding paper in sections of several sheets or in quires, without 
regard to adjustment as to the thickness or number of sheets being 























folded at one time. The paper to be folded is placed on a table } 
againsta longitudinal guide c and an adjustable traverse guide d so 





that the part to be folded is beneath a vibrating knife &, The knife in 


are mentioned, but they do not appear to present any features of | 


its descent doubles the paper up and forces it through a slot ein the 
table, when the sheet or sheets are taken hold of by a pair of rollers 
il. The roller / revolves in fixed bearings, and the roller / is 
carried in a vibrating carriage and is operated by a lever A*. 
During the ascent of the knife & the roller 7 is brought in contact 
with the roller /, and is withdrawn while the knife is 
descending. The paper after passing between the rollers is 
delivered on to runcing tapes which carry it with the folded 
edges against a back board or straight edge, when the paper is 
nipped by a second pair of rollers i* i*, which, during the traverse 
of the paper by the tapes, are kept apart, but are closed together as 
soon as the paper is squared against the backboard, [he rollers 
i* i* deliver the folded paper into the drop box r. (June 21, 1880), 


2513. Mining Machines: B. J.B. Mills, London. 
(G. D, Whitcomb, Chicago, Iil,, and O. Butler, of Wayne, Mich., U.S.A.) 
(6d. 10 Figs.)—Relates to double acting steam or compressed air 
mining machines. The improvements consist chiefly in (1) a reci- 
procating slide valve D, which is operated by a cam E, motion 
being given to the cam by a single eccentric rotary engine F, 
which runs independently of the rest of the machine; a hande 
wheel /! is used for the purpose of starting the eccentric. The 
slide valve is balanced, and upon its upper face are two annular 
ares d which serve to guide a horizontally oscillating cap d!, slotted 





for the reception of the cam E. (2) The arms P sliding in guides 
for the purpose of adjusting the machine. (3) A circular ratchet L 
on the supporting wheels into which pawls engage for the purpose 
of preventing any retrograde motion of the machine when in use. 
The pawls can be simultaneously withdrawn when desired by a 
rod 0. (4) The chisel-shaped pick R which has a V-shaped notch 
in its edge to prevent undue wear of the tool, and is made with the 
bevel entirely on one side to prevent the pick from “ glancing’’ at 
each thrust, and consequently to relieve the machine from side pres- 
sure. (June 21, 1880). 


2514. Manufacture of Artificial Leather: A. M. 
London. (/. 3B. Le Gendre, Paris). (2d.)—Artificial 
leather is made from the waste cuttings of morocco and other 
leather, which are first dipped in prepared glue, then laid, accord- 
ing to the ultimate thickness required, between tanned sheepskins 
of inferior quality, and subjected to pressure, between zinc plates 
lined with flannel or similar material to absorb the surplus glue, 
in a hydraulic press. To increase the impermeability of the pro- 
duct copperas is added to the glue. (June 21, 1880). 


2515. Bicycles: M. H. Gerring and R. E. Rumsey, 
Greenwich, (2¢)—The effective radius of the crank is 
increased on the downstroke, and diminished on the upstroke by 
the pin being reciprocated in the slot by a fixed eccentric on the 
fork, the arrangement being somewhat similar to that which ob- 
tains in a feathering paddle-wheel. (June 21, 1880), 


2516.* Manufacture of Betanaphthylamine and 
Betanaphthylaniline: D. abel, London. (é. 
Ocehler, Offenbach-on-the- Maine, Germany), [2d.)—Betanaphthol or its 
substituted derivatives, or combination of such bodies with metallic 
oxides are heated with saits of ammonia, either alone or with tne 
addition of neutral bodies, and the bases thus produced are sepa- 
rated by any suitable known means from the substances that do 
not enter into the reaction. (1) Preparation of betanaphthylamine ; 
10 parts of betanaphtholsodium are heated with 4 parts of sal- 
ammoniac in a digester for 24 hours at 200 deg. Cent. The beta- 
naphthol not acted upon is removed from tbe cooled pulverised 
mass by soda lye, and from the residue the betanaphylamine is 
extracted by means of hydrochloric acid, and is precipitated from 
the solution by means of soda lye. (2) Preparation of betanapthyl- 
|aniline; 11 parts of naphthol are heated for twelve hours at 
180 deg. Cent. with 10 parts of bydrochlorate of aniline in an open 
vessel with means of collecting the sublimated betanaphthol and 
for leading off the escaping hydrochloric acid. The hydrochiorate 
of aniline and the napthol not acted upon are removed from the 
cooled mass by water and soda lye, and the remaining naphthylani- 
line is purified by dry distillation. By another part of the inven- 
tion the known process for the production of diazo colours is 
applied to betanaphthylamine and its sulpho acids, and the produc- 
tion of several hitherto unknown substances of that class is de- 
seribed. (June 21, 1880). 


2517. Sheaf-Binding Apparatus: C. D. Abel, 
London. (C. W. Levailey, St, Paul, Minnesota, U.S.A) (8d. 
33 Figs.)—The apparatus is for application to a reaping machine 
which delivers by means of an elevator, the cut corn upon a bind- 
ing table. The invention consists in the arrangement of paris 
for gathering the cat corn into a bundle or sheaf, passing a cord 
aroand it,tying a knot, severing the cord, and retaining the free 
end of the cord ready for the next operation. These arrange- 
ments form the subject of 33 claims, and could not be clearly 
explained without reference to numerous drawings. The operation 
of the machine is as follows: The free end of the cord is held by 
a clamp beneath the binding table, and the cord passes through an 
eye in the end of a needle arm, and over a tension device to the 
source of supply. The descent of the needle arm gathers a 
quantity of corn to form a sheaf, and at the same time surrounds 
it with the cord. The needle end of the arm passes through an 
opening in the table, and presents the double cord to the action of 
a revolving looper, which consists of a hook eye, opening to receive 
the cord, and then closing, revolving, and moving endwise, so as to 
| pass one convolution of cord through the other, thus forming a 
knot. The cord brought down by the needle arm is engaged by a 
clamp, and after the knot is completed the cord is severed by 
a knife, the bound sheaf is then thrown off. Whilst the tying is 
being performed the clamp moves towards the knotting looper, so 
as to yield sufficient cord for the formation of the knot. When the 
knife severs the cord, the clamps seize the free end before it has 
time to escape. The necessary intermittent motions are pro- 
duced by segmental wheels, or wheels which are only partially 
surrounded by teeth. (June 21, 1880). 


2519. Manufacture of Metal Articles having 
Surface Ornamentation: W. H. Barlow, London. 
(O. von Wiersbitzky, Leipzig, Germany), (4d.)—\s for producing by 
electrotyping the metal lines forming the divisions between the 
ground material in inlaid work. ‘Lhe pattern is traced on a copper 
plate, and pieces of stones, glass, mother-of-pearl, &c., are 
accurately shaped to fit in the spaces between the lines and pisted 
into their places. The whole is coated with plumbago and electro- 
plated in the usual manner, and when sufficiently covered is 
detached from the copper plate, when it is found that the spaces 
have been filled and the back covered by the electrolyte which 
binds the whole together. (June 21, 1880). 

2520.* Milistones, &c.: F. C. Glaser, Berlin. (//. 
Schomburg. Berlin). (4d. 3 Figs.}—I\t is stated that millstones wear 
more rapidly near their circumference than at their central 
portions, and the object of the invention is (1) to remedy this by 
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providing in composite millstones a larger proportion of wearing 
surface near the periphery than near the centre. According to 
the second part of the invention, the part of the stone forming the 
recesses or grooves between the grinding bars is formed together 
with the central portion of the stone of one and the same mass of 
artificial stone, (June 22, 1880). 


2521.* Stopping Bottles, &c.: J. Broel, Graves- 
end. [(2d.]—The stopper is so designed that it may be locked to 
form a tight joint. The mouth of the bottle is circular, but the 
neck is made oval where it joins the body of the bottle. The 
stopper is also circular for the greater part of its length, but has 
an oval foot of which the major axis is slightly less than the 
diameter of the bottle mouth. In operation, the stopper is inserted 
and then turned one-quarter round, by which its oval foot is 
caught under the shoulders of the neck at the junction of the neck 
and body, Stoppers for pickle jars have an external cap carrying 
a flange, upon the inside of which is a single female thread, of 
which three segments are cut away. A flange on the outside of the 
jar has also a single male thread with corresponding parts cut 
away. To fix the stopper the parts of female thread are slipped 
through the spaces of male thread, and the two fixed together by a 
partial rotation. (June 22, 1880). 


2524.* Buttons: W. R. Lake, London. (7. L-. 
Snyder, Montclair, N.J,, U.S.A.) (2d.}—The point of the invention 
lies in securing a picee of textile fabric to an inflexible head, for 
the purpose of forming a means of attachment, by securing it in a 
dovetailed recess by a metal ring thatis forced up iato the angular 
odges of the recess. (June 22, 1880). 


2525.* Fasteners for Boots, &c.: T. Hinde, 
Liverpool. (24)—The invention consists in an ordinary shank 
button on one side the material and a small piece of metal with a 
loop or indentation in the middle threaded through the button at 
the other side of the material. (June 22, 1880). 


2526. Railway Signals: E. A. Sullivan, Mawbey 
Road, Kent. (6. 5 Figs.)—The object of the invention is to 
produce an audible signal to be used on railways in foggy weather, 
and which may be placed in advance of the semaphore and con- 
trolled by a wire or by electricity. A gong is fixed on a frame- 
work which may also carry a lamp and disc. Alongside the rail 
is pivotted a length of angle-iron so arranged that itis gradually 
depressed by the leading wheel of a passing engine. This rail is 
raised by a spring, and has a suitable lever jointed to it, the other 
head of which forms a hammer to strike the gong. A wire is con- 
tinued from the ordinary distant signal, and when pulled raises 
the hammer head and depresses the rail so as to keep it clear of 
the wheels; when released to allow the semaphore signal to rise 
to ‘‘danger” the rail springs up and the apparatus is ready to act. 
The rail may be operated by electricity if desired instead of 
mechanically. (June 22, 1880). 


2527. Carriers, Dogs, or Drivers for Turning 
Lathes: W.R. Lake, London. (J. /ili, Columbus, Georgia, 
U.S.A.) (6d. 7 Figs.J)—Specially applicable for use in turning 
light armed pulleys, the object being to prevent chattering of the 
turning tool and vibration of the work. The dogs G are capable 
of siiding adjustment on arms E. These arms have pivots which 
pass through the faceplate at D. Attached to the pivots are 





cranks carrying at their ends friction rollers or pins which engage 
with a cam path on the back of the faceplate, When the lathe 
revolves, the cam causes the dogs G to move outwards from the 
lathe centre until their movement is arrested by contact with the 
arms, or inner part of the rim of the wheel when the driving 
becomes positive with regard to any forward movement of the 
lathe and pulley against the lathe tool. (June 22, 1880), 


2528.* Moulds for Building Ornaments, &c.: 
E. Ormerod, London. (2d.)—The moulds are made from 
natural metallic sulphides, particularly those of iron and copper, 
ground to an impalpable powder and mixed with 10 to 40 per 
cent, of sulphur. The combination is heated to the melting point 
of sulphur and run in the usual way. (June 22, 1830). 


2529. Stone-Dressing Machine: J. Cockburn, 
Berwick-on-Tweed. [(¢. 9% Figs.J—Referring to the illus- 
tration, Z isa block of stone fixed on the carriage A which is 
provided with suitable appliances whereby the work may be pre- 
sented sideways, endways, or inclined, to the cutters on the face- 
plate E' at the end of the rotating shaft E*. The carriage is fed 
forward by a chain or by arack and pinion or other gearing, so 




















that the stone is gradually passed across the range of the cutters 
which are of two kinds. One set of cutters consists of square bars 
of steel or chilled iron projecting through the faceplate nearly at 
right angles to its plane of rotation. The second set of cutters, 
which is not used at the same time as the former set, is of the 
rotary type. The cutters are carried at the ends of spindles run. 
ning in radial bushes at the back of the faceplate, and project 
through slots in the plate as shown ate'. The specification does 
— whether the cutter spindles are driven or not. (June 22, 
)). 


2532. Composition for the Manufacture of Bil- 
liard Balis: F. Wirth, Frankfort-on-the-Main 
Germany. (/. Ainmiller, Salzburg, Austria). [4d.}—Consists ot 
bone gelatine (called Russian glue), 80 parts; Cologne glue, 10 parts ; 
heavy spar (barytes), 5 parts; carbonate of lime. 4 parts; boiled 
linseed oil, 1 part. Theglues are soaked in water until they have 
absorbed 110 per cent. of water, and then boiled in a water bath 
and the other ingredients added. Small bars or sticks of the com- 


position are plunged into the mass and turned constantly about 
until a sufficient quantity has adhered; the stick is then hung up 
to dry, and is afterwards dipped again and again until it has 
reached the required size. For the last three or four dips the pro- 
portion of the composition is altered to 85 parts of bone gelatine 
and 5 parts Cologne glue. The balls after being finished in the 
rough are left for three or four months to season and are then 
turned and placed in a bath of concentrated solution of acetate of 
alumina, after which they are polished. (June 22, 1880). 


2533. Preparing Vegetable Fibre: F. W: 
Frankfort. (8. Metzger, Mannheim, Germany). (2d.)—To give to 
Mexican or Tampico fibre when asa substitute for horsehair 
or bristles, the peculiar gloss of such articles, it is, after having 
been stained black, put first into a bath of sulphuric acid and then of 
soda. and whilst still wet is rubbed by hand. (June 22, 1880). 


2535.* Utilisation of Furnace Slag, &c.; J. 
Wetter, London. (4. Moysan, Champigneulles, France), (24.)— 
Consists in manufacturing bricks, tiles, &c., from the slag or 
residuum of blast furnaces. The slag is, if sufficiently malleable, 
collected in a ladle, in which it is taken to a mould and moulded 
by a press similar to that used in manufacturing terra-cotta. 
While red-hot it is taken from the moald and placed in an anneal- 
ing furnace, whose bottom is grooved‘ and is kept at a dull red 
heat, or in an ordinary glass annealing oven. When the slag has 
has not been collected from the furnace ia a molten slate it is first 
treated in a furnace, which is preferably cylindrical, with a metal 
easing and lined internally with refractory material. A rotary 
motion is given to the furnace, the slag being stirred or puddled, 
and silicate of iron or other substances being added if desirable. 
(June 22, 1889). 


2537.* Decks of Ships, &c: J. G. Hartley, Lon- 
don. [2d.]—The invention is designed for covering iron decks or 
floors. Slabs of wood—which may be formed of waste pieces or 
cuttings glued or otherwise fastened together—are cemented to the 
iron deck and above such slabs ordinary planks are secured by 
nails or otherwise, or cement or asphalte may be used instead of 
planking. (June 22, 1880). 


2538.* Apparatus to be used in the “Emulsion” 
Processes of Photography: R. Knott, Bolton, 
Lanc. [2d.]—The two solutions to be mixed for the said pro- 
cesses are he.d in two bottles, which have an intermediate stopper 
with a perforation through it. By shaking the bottles the more 
fluid solution passes in minute quantities from the bottle containing 
it to the other, thus gradually mixing the solutions. The size of the 
perforation may be varied, (June 22, 1880). 


2540. Adjustable Double-Ball Bearing for Bi- 
cycles, &c.: T. Humber, T. Marriott, and F. 
Cooper, Beeston, Notts. (2¢.)—Two sets of balls are used, 
parallel and near each other, the pressure being sustained by both 
sets. In the middle of the hub is a flange throated on each side, 
one set of balls being arranged on each side thereof. The journal 
of the axle where it enters the hub has a throated flange, and at its 
other end has a collar fitting on the opposite bore of the hub and 
also having a throated flange, A cylindrical ring with bays on 
each side is placed centrally in the hub, each ball falling into one 
bay. The boss of the crank has screws which press against the 
adjusting cone and cause it to rotate. (June 22, 1830). 


2541. Damping Biscuits: C. Harvey, Preston, 
Lanc. [6d 1 Fig.)—Instead of damping biscuits by water 
sprinkled from a brush the inventor arranges over the oven door a 
perforated steam pipe. under which the biscuits pass on their way 
to the oven, suitable troughs being arranged to prevent drops of 
condensed steam falling on the cakes. Another steam pipe, 
situated outside the baking space of the oven and below the baking 
rails, blows steam direct into the oven just above the tiles to keep 
the atmosphere of the oven damp. (June 22, 1880). 

2542. Sogaqseins for Evaporating Solutions in 
Contact th Air, &c.: S. Pitt, Sutton, Surrey. 
(Société pour l Exploitation des Brevets, Piccard, Geneva, Switze: land). 
(6d. 1 Fig.}—The invention is for a process of evaporation in con- 
tact with air, having as a characteristic feature the employment of 
an intermediate liquid serving to collect the heat contained in the 
vapour formed in the evaporation. The process is as follows: 
Over an ordinary salt pan a current of air is passed, which 
becomes charged with water vapour by passing over the surface 
of liquid kept at a certain temperature. At the outlet from the 
pan. this air is conducted through a shower of liquid, which is at a 
lower temperature than the vapour-charged air coming from the 
pan. This colder rain of liquid lowers the temperature of the 
mixed air and vapour, and part of the water vapour is condensed. 
The air is again conducted over the pan, and thereby warmed, and 
caused to take up a fresh charge of vapour, The intermediate 
liquid which falls as rain condenses some of the vapour, and in 
doing so absorbs the latent heat; it is therefore warmed and 
increased in volume, If a quantity of vapour equal to that which 
has been condensed is withdrawn from the intermediate liquid, 
the latter will be brought back to its original state, both as regards 
volume and temperature. The operation can then be recom- 
menced, and the intermediate liquid used over and over again to 
condense vapour out of its admixture with air, and to produce a 
quantity of vapour equal to that which it has conden This is 
stated to constitute a new and important manufacturing process 
susceptible of numerous applications, (June 22, 1880). 


2543. Manufacture of Driving Bands Wire 
Ropes, &c.: J. H. Johnson, London. (/. 4. J. Lieber- 
man, Paris). (6d. 3 Figs.)—Relates to the manufacture of a fabric 
composed of wires coiled in a helical form and connected together 
side by side by causing the coils of each helix to engage with the 





coils of the adjacent helices. When used as a driving band the 
strain is transmitted at right angles to the axes of the helic>s. 
After a piece of fabric has been made it is cut into strips of the 
desired width, and rolled to prevent the wires working out end- 
ways. Fig. 1 shows the metho1 of joining the ends of a driving 
band by interlacing them with a helix. (June 22, 1880). 


2544.* Mules for Spinning: T. G. S. Garnett, 
Bolton, Lanc. (2d.)—Replaces the counter faller wire by a 
yarn clearer to break dowa lumps, snicks, and snarls. (June 23 
1880). . 


2546.* Basis for Embroidery, &c.: Sarah Red- 
house, London. (2¢.)—Two pieces of usual materials are 
laid together and the design stitched by hand or machine. A line 
of stitching is carried along one edge to tie together the component 
parts of the figure, and to unite the whole firmly. (June 23, 1880). 


2547.* Potato Diggers: J. Kirkpatrick, Dum- 


fries. [2d.]—To separate the mould, and throw the potatoes in 


= 


are thrown on the shaker, which sifts out or separates the mould, 
and the shaker being at an incline allows the potatoes to run 
down and deliver themselves in line on the surface of the ground 
(June 23, 1880). 


2549.* Knives for Wood-Planing Machinery: 
T. J. Clark, Leicester. [2d.]—Instead of forming the knife 
of iron and steel welded together, the iron or soft steel back is 
clamped to the blade. The holder has a number of short grooves 
in it to carry the T-headed bolts, by which the cutters are fixed 
instead of one longone. (June 23, 1880). 


2558. Combs: F.H. F. Engel, Hamburg. (7. Schnitz- 
lein, Hamburg). (4d, 6 Figs.}—Constructing the combs with a 
cencave groove or curve, extending towards the foot of the tooth, 
and diminishing in width with the prolongation of the teeth, con- 
stitutes the invention. (June 23, 1880). 


2559. Manufacture of Cigars: B. J. B 


. Mills» 
London. (/. Germeshausen, Bremen, Germany). (4d, 2 Figs.J— 
A mouthpiece of parchment or paper is partly filled with wadding 


for the purpose of collecting the nicotine. (June 23, 1880). 


2562.* Shears for Pruning, &c.: S. Ault, Bridg- 
town, Cannock, Staffordshire. (2d.)—One of the blades 
is stationary, and is formed of a steel bar, the cutting blade, which 
is hook-shaped, being at one end, and the handle of the imple- 
ment at the other. On said bar slides another bar, which has at 
one end a cutting blade which works closely on the fixed blade, to 
which it is connected by a screw pin fixed by a nut working in a 
slot in the sliding blade. A rack on the handle end of the sliding 
bar gears with a pinion on the fixed bar, and a handle on the 
pinion causes the necessary motion to be given to the sliding 
blade. The apparatus may be modified. (June 23, 1880). 


Apparatus for Polishing, Cleaning, or 
Dressing Metals, &c.: T. Fenwick, Stockton-on- 
Tees. (6d. 8 Figs.)—Consists of a spindle having on it a sleeve 
or tube which carries a suitable cleaning or dressing appliance, 
and a grooved pulley. An endless belt driven from any suitable 
shaft passes over the pulley and causes the sleeve, and with it the 
cleaning or dressing appliance, to revolve. In one form of the 
apparatus at each end of the spindle is a handle, so that one man 
can hold both ends, but the ends of the spindles may be supported 
in frames or otherwise, (June 23, 1880), 


2568. Bleaching Manufactured Cotton: A. M. 
Clark, London. (J. A. Engeler, Winterthur, Switzerland). [2d]. 
—The cotton is placed in a closed vat made of wood lined with 
lead. The vat communicates with a glass or stoneware apparatus, 
in which “ chloroform vapour” is generated by treating with sul- 
phuric acid a mixture of chloride of lime, quick lime, spirits of 
wine, or acetic acid and water. The vapour passes into the vat, 
and bleaches the cotton, which is afterwards disinfected by a 
mixture of hydrogen gas, carbonic acid gas, and sulphuric ether 
vapour, the mixture being effected in a Woulfe’s apparatus, and 
introduced into the vat. The dimensions of the apparatus and pro- 
portions of substances used are specified. (June 23, 1880), 


2570. Adjustable Spindles for Locks, &c.: W.B. 
Shorland, Barton-on-Irwell, Lanc. [6d. 21 Figs.j— 
Is to make the spindles for locks and latches so that they may be 
1ead ily adjusted to the thickness of the door in wich they are to 
work, and consists in forming the spindle of two pieces of metal, 
rectangular in cross section, so that when brought parallel to each 
other they will together form a square figure in cross section, 
The faces of the two halves of the spindle which come 
together have grooves or flutes formed across them ; those in one- 
half are of a little finer pitch than those in the other half. One 
end of each half spindle has a slot or fork formed in it to pass on 
each side of a screw, which screws through a hole in the handle, 
and into a hole in the end of the other half spindle; the slotted end 
of one half spindle thus comes opposite the screw-end of the other 
half spindle, and when the knobs or handles are firmly screwed in 
their places, the two ends of the spindle are drawn tightly 
together, and forced against the sides of the holes in the handles. 
The ends of the spindles are supported in hard metal bushes to 
prevent them from wearing away the woodwork or soft metal 
“rose.” For cupboard “tarns” the turn is formed on one end of 
one half spindle. Several modifications of the invention are 
described. (June 24, 1880). 


2571.* Securing Coal Plates, &c.: W. G. Hunt, 
London. Pat —An eye-bolt is attached to a hook in the centre of 
the grid, and passes through a bar stretched across the underside 
of the opening in the pavement. A winged nut serves to strain 
the bolt down on to its seat. (June 24, 1880). 


2572.* Folding Bedsteads, &c.: J. Wetter, Lon- 
don. (C. C. Held, Stuttgart, Germany). [2d.]—Relates to camp 
furniture and describes how the various members of the articles 
are hinged together, so that they may be conveniently folded. 
(June 24, 1880). 


2573.* Glasses for Gas or OilLamps: E. Webb 
London. (2d.)—The glass or “globe” is made circular at its 
base to fit all existing brackets, and is gradually tapered and 
brought to a flataperture at the top, by which means a flat current 
of air is made to act on the flat flame, thereby causing better 
combustion. (June 24, 1880). 


2574. Stand for Holding Bottled Effervescing 
Liquids: W. E. Carter, London. ([2¢.)—The stand 
in which the bottle is carried is pivotted in the centre, so that the 
bottle can be easily turned upside down to retain the gases after 
a part of the contents have been withdrawn. Atoneend of the 
stand is an arm carrying a taper cork, and at the other end a plug 
supported on a spring, and designed to fit in the indentation ia the 

bottom of the bottle. By these means the bottle is carried between 

centres, and cannot fall out unless the spring is compressed. 

(June 24, 1880). 


2576. Skates: E. R. Kimpton, Birming . 
(J. A. Whelpley, Greenwich, New (a Canada). [6d. 6 ram 
Relates to the construction of skates of the Acme type. he 
runner is of the ordinary club pattern; the soleplate ‘is divided 
and pivotted between the toe capand knee pieces; the heelplate 
has ears turned up at the after end to receive the back part of the 
boot heel, and has a small projection in front, which is turned 
down and slotted to receive the after end of a forked link. A 
lever is provided, formed with an eccentric ear, and is attached to 
the forked rod by means of a button, which button is made to slide 
freely in the slotof the forked rod. A spring adjusting plate is 
also attached to the link by the same button. A bridge supports 
the after end of the divided soleplate, and is fastened to the runner 
by means of knees. The forked ends of the link have small pro- 
jections on their outer edges, which, when the ends of the link are 
turned down, serve to connect the divided soleplate with the bridge, 
At the afterend of the divided soleplate are diverging semicircular 
morticos, and at the sides of the said plates are lugs. The forked 
link is pierced with numerous holes to receive a pin in the adjast- 
ing plate, and bosses prevent the divided soleplate from being forced 
ahead, out of position, by the boot, when the skater bears heavily on 
the toe of theskate, Theeccentric ear of the adjusting leverg is 
formed so that the point of greatest pressure passes a line drawn 
through the centre of the skate to prevent its being displaced. 
(June 24 1880). 


2577.* Joints for Pi 





line on the surface, a shaker or screen is attached to the framing 
of the machine, 





When the machine is in operation the potatoes 








8 or Tubes: J. H. Johnson, 
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is placed between a male and female tube, the former has an 
external flange, the latter an internal lip forming an oval mouth 
to the tube. A pivotted lever acting as a catch or cramp presses 
the flange of the male tube forcibly against the india-rubber 
washer and effects a tight joint. The extremity of the lever is of 
such a form that it maintains the cramp in its position. The 
object of the invention is to dispense with screw threads or keys 
for joints. (June 24, 1830). 


2578. Apparatus for Delivery of Coals from 
Screens or Drops: J. Stokoe and W. Tulip, 
Houghton -le- rates 4 Durham. [6d 4 Figs.)—Is 
intended to be used for the delivery of coals from screens or drop- 
heads into trucks, barges, &c., the object being to lessen the usual 
breakage of coals, and offer facilities for cleaning or freeing them 
from stones, shale, &c. A self-acting trapped tray 1 is hinged at 2 to 
the coal screen 3, and has a trapped outlet 6 at its free end 5. Chains 
and weights retain the tray in a position to receive coals from the 





screen. The trap 10 is kept closed by stepped rods 11, which are 
jointed at 12, and engage with guide bars 13 depending from the 
tray. As the tray is charged with coals from the screen it is 
lowered by the weight of the coals, and when in proper position 
for discharging, the rods 11 are raised from their position by fixed 
parts 16, and the trap 10 allowed to open. The free ends of rods 
11 are shaped at 17 so as to catch or engage with the fixed posts 16, 
80 as to prevent the trap from being forced too far open by the 
coals. The application and use of this trapped tray in combination 
with a coal screen or drop-head is claimed as the invention. 
(June 24, 1880). 


2582. Umbrellas and Parasols: W. T. Parr, 
London. [6d 15 Figs.}—Relates to improvements in the 
method of retaining and securing an umbrella or parasol either 
open or closed, so as to dispense with the springs and stop usually 
employed for this purpose in the sticks or handles. In carrying 
out the invention two slots are formed, one from each end, in the 
runner tube with a partition between them. Upon the runner 
tube another tube is moanted, retained thereon by a rim or pro- 
jection on the runner tube, this outer tube being free to make a 
partial revolution. Bayonet-shaped slots are cut or formed in the 
outer tube, the vertical portions of such slots corresponding with 
the slots in the runner tube. Upon the stick or handle of the 
umbrella are two studs, one to retain the same when open and the 
other when closed. When the umbrella is opened the upper pin 
enters the vertical slots in the combined runner tubes, and by a 

artial revolution of the outer tube the fixed pin enters the 
Socipenenl portion of the bayonet slot in the outer tube and thus 
retains the umbrella, In like manner the stud near the handle 
enters the other bayonet slot to retain the umbrella when closed. 
Several modifications are described. (June 24, 1880). 


2584.* Collapsible Core Barrels: J. Mortimer, 
Oldham, Lanc. [2d.)—Relates to the construction of that 
class of core barrels consisting of a shell formed in sections, a 
tube, two end-plates, and a central shaft. The shell is jointed to 
the tube by means of lugs and links, and is provided with internal 
flanges against which the two circular end-plates rest. The top 
plate jis made with a circular groove in its underside, and the 
corresponding flange has a circular projecting V-shaped rim 
which fits into this groove. The lower end-plate has a similar 
groove in the upper surface, and a corresponding rim is formed on 
the lower side of the lower internal flange. The upper side of the 
lower plate is made with a curved conical barrel, which causes 
the shell to expand as it is lowered on to the plate, and allows it 
to collapse or contract as it is raised up. The spindle is provided 
with a cotter, which holds the barrel firmly together antil taken 
out, when the barrel collapses as soon as the tube is lifted. (June 
25, 1880). 

2585. Preserving Trousers from Dirtand Wear: 
A. Ligabue, Paris. [4¢. 15 Figs.)—A thin metal band in 
the form of a spur is fixed to the trouser leg either by sewing 
through holes made for the purpose, or by means of movable pins 
held in bearings mounted on the band. At equal distances are 
supports to keep the trousers from the ground. (June 25,1880) 


2590, Preventing or Diminishing Corrosion in 
Steam Boilers, &c.: G.and J. Weir, Glasgow, N.B. 
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[6d. 9 Figs.—The invention is based on the hypothesis that corro- 
sion is largely due to the presence in the water of injurious gases. 
When engines are cube with surface condensers, it is in con- 
nexion with the condenser, air pump, hotwell, and feed pumps that 
the water becomes charged with air or gas, oxygen becoming the 
principal corrosive agent inthe boiler. According to this invention 
the feed water is removed from the bottom of the condenser by a 


with the pump being in a low position, and arranged so that during 
the ordinary working of the engine, no air or gas (except what may 
be already in solution in the water) has access to the pump. In 
some cases in addition to this taking of the feed water from the 
condenser, or instead of doing so, a gas or mixture of gases of a 
non-corrosive nature, is led into the condenser, or to a vessel 
through which the feed water passes. The illustration shows a 
vertical section of the apparatus as applied to a set of inverted 
cylinder screw propeller engines. The bottom of the surface con- 
denser communicates by a passage 12 with chamber 13 below foot 
valve 14 of the air pump 15, A water passage 16 descends to feed 
pump 17, communication with which may be stopped by valve 18. 
A hotwell 19 is as usual connected with delivery end of air pnmp 
15, and a second feed pump 20 is worked by crosshead 21. Pump 
17 delivers through a check valve to a three-way cock from which 
one pipe leads to feed-water heater and another to the boiler feed 
pipe 26, The hotwell 19 communicates through vessel 27 and 
valve 28, with the pipe to feed-water heater, a float prevents the 
passage of free air by closing a valve whenever the water in the 
vessel gets below a certain level, With these arrangements the 
feed water may be taken in the ordinary way direct from the hot- 
well 19, and passed by pump 20 into boiler feed pipe 26; or water 
may be led from hotwell 19 through float vessel 27 to the feed- 
water heater, and thence through feed pump 20 to the boiler feed 
pipe; or, again, the water may be taken directly from the condenser 
without passing through the air pump 15 and be forced by feed 
pump 17, either through the feed heater or directly to boiler feed 
pipe 26. Refers to an arrangement for working apparatus in con- 
nexion with system described in former Specification 4379 of 1880. 
Also describes apparatus for obtaining anti-corrosive gas for use 
on board ship, and improved pumping arrangements. (June 24, 
1880). 


2592.* Apparatus for Beating ts,&c.: W. 
A. Alldred, London. [2¢)—The carpet is laid on a flexible 
bed surrounded by a frame, Along one side of the frame are 
arranged beaters in the form of levers pivotted near their ends. 
Beyond the ends of the beaters is a rotating cylinder with wipers 
which raise the beaters and suddenly release them to be depressed 
by the action of a spring, (June 25, 1880). 

2593." Gasaliers, &c.: R. Phelps, Birmingham. 
(2d.}—Instead of the hydraulic slide, &c., at present in use, the 
inventor places on the inner tube an india-rubber collar of con- 
siderable length, and this collar he compresses between a flange 
and a nut until it slides gas-tight in the outer tube, (June 25, 
1880). 


2594." Top Clearers for the Drawing Rollers of 
Preparing and Spinning Machines, &c.: R. South- 
worth, Bolton, Lanc. ([2d.}—To give a positive motion to 
the top clearers. a perforated belt of india-rubber, working in 
recesses in the driver and driven shaft, is attached to the inner 
surface of the top clearer, and driven by projections on the driving 
shaft which gear into perforations in the belt. The top clearer is 
lined with canvas. (June 25, 1880). 


2596.* Surface Printing Plate: E. Evans and S. 
J. Hodson, London. (2d.)—The object of the invention is to 
prepare a surface plate suitable for ordinary letter-press printing. 
A plate of metal has its surface prepared as an ordinary prepared 
etching ground, and is ruled by a machine in a series of lines in 
such manner as to expose the metal to the action of acid to pro- 
duce the necessary gradation. When the plate is in this state a 
drawing is made upon it in prepared varnish, or a transfer laid 
down upon it, and it is then etehed to a sufficient depth to render 
it available for printing as an ordinary wood engraving. (June 25 
1880). 

2600." Treads and Risers for Stairs, &c.: R. 
Baillie, Blackheath, Kent. (2¢.)—The tread is constructed 
of a plate of metal with a lip or flange turned up in front, and 
which lip, in combination with the treads and side pieces, forms a 
shaliow tray in which a series of pieces of wood are packed an! 
secured with their grain set vertically. The riser may be made 
in one piece with metal part of the tread by bending it upwards at 
aright angle. (June 25, 1880). 


2601.* Parcel Carrier, Holder, or Handle: G. 
Cc. Wallich, London. [(2¢.)—Consists of a handle with a slot 
or groove in it into which the string of the parcel is laid to avoid 
cutting the fingers. (June 25, 1880). 


2602. Rendering Cases of Fired Cartridges 
Available for Repeated Use: R. Morris, Black- 
heath, Kent. (8d. 12 Figs.)}—this invention will be fully 
illustrated in an early issue of ENGINEERING. The claims are (1) 
the construction of apparatus for rendering cartridge cases avail- 
able for repeated use; (2) the method of uncapping cartridge cases 
by filling them with liquid, and then forcing either into the mouth 
thereof, or into the opening of a chamber enclosing the same, a 
plunger so that the cap is forced out of the cartridge case by the 
liquid pressure thus produced; (3) the construction of apparatus 
for recapping charged cartridges. The specification includes 
several methods of performing the different operations. (June 26, 
1880), 

2603.* Apparatus for Circulating Boiling 
Liquids, &c.: A. Mechesney, Dundee, N.B. (2¢.)— 
Consists of a flat or nearly flat plite with perforated rim by which 
it rests upon the bottom of the boiler. To the upper side of the 
plate is attached a tube, preferably conical, which is fitted at the 
top with an inverted conical discharge piece, the casing of which 
is perforated. (June 26, 1880). 


2605. Mechanically Incorporating India- 
Rubber with Hydro-Carbon Oils: G. W. Von Naw- 
rocki, Berlin. (/. Beckers, Spandau, Germany). [(2d.}—The 
incorporation is effected by means of an oil obtained by distilling 
the crude oils derived from the dry distillation of lignites, peat, or 
other bituminous materials, and condensing and collecting the oils 
which pass over at a temperature of from 250 deg. to 300 deg. 
Centigrade. Small pieces of india-rubber are then added to the 
oil, and the mixture left to stand for about eight days, when it is 
transformed into a homogeneous sticky mass, which can be incor- 
porated with heavy carbon oils by stirring and mixing in a suitable 
vessel. (June 26, 1880). 

2606.* Producing Images on Paper: J. Wetter, 
London. (S. Bergel, Berlin), (2d.)—A silhouette is drawn on 
paper with a solution of saltpetre and gum. If tae line be touched 
with a taper the paper will burn along the outline of the design. 
(June 26, 1880). 

2607.* Chronograph Watches: J. Wetter, Lon- 
don. (Le Coultre et Compagnie, Seutier, Switzerland.) [(2d.J— 
Motion is transmitted from a toothed wheel fixed on a pinion 
which completes a revolution once per hour, minute, or other 
suitable space of time, to the sleeve carrying the chronograph 
pointer, by a toothed roller which, by means of a double-armed lever 
or other suitable contrivance, can be instantly put in and out of gear 
at will with the tooth wheel. (June 26, 1880). 


2609. Centrifugal Blower or Fan Exhauster: 
F. Zur Nedden, Berlin. [¢¢. 2 Figs.}—The vanes of the 
blower are made as usual, but are surrouaded by ring or wheel R 
which passes through an opening Z in the casing, and has project- 
ing teeth and two thin side flanges. The wheel revolves in a 
chamber G, and is impelled by steam, air, water, or gas, which is 





eed pump. instead of the ordinary air pump, the communication 





admitted through one or more nozzles D, and impinging against 
the teeth causes the vanes of the blower to be revolved, the 





Fig4 
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exhausted motor fluid passing out through outlet M. It is stated 
that “the motor fluid does not, even by great pressure in G, enter 
the interior of the fan proper, because the air contained in the 
narrow space between the ring R and the sides of the slit through 
which it works, is driven out by the centrifugal force of the ring R 
and thus hinders the entry of any motive fluid.” (June 29, 1880). 


2610. Telephones: J. H. Johnson, London. (/. 
A. Gower, Paris.) [6d. 4 Figs.)}—This invention will be fully 
illustrated in an early issue of ENGINEERING. The claims have 
reference (1) to the combination with a magnetic telephone of a 
microphone, the two instruments forming constituent parts of one 
and the same apparatus. (2) To the employment in the said com- 
bination of a flexible double tube for speaking and listening. 
(June 26, 1880). 

2612. Garters, &c.: E.V. Emery, London. [67. 4 Figs.) 
—The garter is intended to be worn next the leg, and attached to 
it are short hooks, points, or metal plates with serrated edges 
which engage and hold up the sock or stocking when it is drawn 
over them. To increase the adhesion;of the garter slight spring or 
suction pieces are fitted inside. Obviously the invention is applic- 
able to other fastening purposes. (June 26, 1880). 


2613. Support and agains the Bearings 
of Adjustable Rollers of shing and Kibblin 
Mills: H. Chandler and J. G. Richmond, Salfo: 
Lance. [6d. 2 Figs.)}—The bearings of the adjustable roller are 
carried in a bracket pivotted inside the main framing. The back 
end of the bracket is supported by a bolt passing through a hole in 
the main framing, and tightened by a thumbscrew, a helical 
spring being interposed between the head of the bolt and the 





underside of the bracket. In the illustration d is one of the 
movable bearings carried on the bracket e pivotted at /; g is 
the tightening screw; A the helical spring which adjusts itself to 
the passage of hard substances between the rolls; / and m the 
nuts. A set screw (not shown) abuts against the collar & to 
prevent the rollers being forced into actual contact. (June 26, 
1880), 

2614.* Accumulators, &c.: A. Wadsworth, Liver- 
pool. (24.)]—The accumulator is fitted with a piston sliding on a 
centre rod, and to the piston are attached rods working through 
stuffing-boxes in both covers of the accumulator. The piston is 
lifted by a system of chains, pulleys, and sprocket wheels, when 
the accumulator may be filled and the weight of the piston utilised 
for obtaining the desired pressure. (June 26, 1880). 


2615." Machinery for Manufacturing Fancy 
Yarns: J. Law, Cleckheaton, and W. and T. 
Kitchin ,Stanningley, Yorks. (2¢.)—Kelates to improve- 
ments on Specification 4703 of 1879, the object of the present imven- 
tion being to construct and operate the previously described 
machinery so as to producc two or more colours of knobs on the 
same yarn. In addition to the backward and forward motion an 
intermittent lateral motion is imparted to the frame and apparatus, 
so that the several coloured slubbings from which the knobs are 
made will be changed in position in relation to the doffer, and 
various coloured deposits of slubbing will be rubbed upon and 
incorporated with each finished yarn. (June 26, 1880), 


2616.* Continuous Railway Brakes: R. ey’ 
Southampton. ([2d.]—The lower end of the fireman's lever 
is fitted with a pinion wheel which gears into two mitre wheels, 
the spindles of which are connected by a series of levers and rock- 
ing shafts to the brake levers. If desired, the system may be 
operated by any other suitable means, such as by compressed air 
or steam. The brakes work automatically if two portions of the 
train become separated. (June 26,1880). 


2618.*° Manufacture of Iron and Steel, &c.: G. 
Ellinor, Sheffield. (4¢.)—The improvements consist, firstly, 
in the removal of phosphorus and sulphar from iron by the use 
of calcium hydrate or quick lime, or other forms of lime or its 
carbonates in combination with a liquid volatile hydro-carbon 
oil for the purpose of refining the iron and converting it 
into steel in any ordinary apparatus for smelting, &c.; and, 
secondly, in improved apparatus consisting of chargers, mixers, 
or generators, in which the blast of air is charged with the 
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required quantity of hydro-carbon oil. In refining molten iron and 
converting it into steel without the use of a blast of air, there is 
placed at the bottom of a ladle first a layer of spiegeleisen or ferro- 
manganese; next a layer of charcoal saturated with hydro-carbon 
oil; next a layer of hydrate of lime mixed with a small quantity of 
the oil; next a layer of hydrate of lime only; and above all a plate 
of cast iron. Upon this plate is poured the molten metal, when 
the following operation takes place. The cast-iron plate is 
gradually melted, and the heat striking down, the hydrate of lime is 
first brought into action, and as it contains one-third by weight of 
water, steam is generated and passes off through the metal, which 
is thereby purified. In the next layer the volatile oil expands with 
the heat, and combining with the decomposed water, forms a 
carburetted hydrogen gas, which by expansive force causes 
ebullition, and escapes through the molten metal to the top of the 
ladle, thus purifying the metal and driving off the phosphorus and 
sulphur. As the heat descends to the layer of charcoal saturated 
with oil, the heat of the metal is raised by the decomposition of the 
carbonaceous matter, and about the same time the spiegeleisen at 
the bottom of the ladle is melted, and assists in carbonising the 
molten metal and converting it intosteel. (June 26, 1880). 


2619. Indicators for Steam Engines, &c.: W.S. 
Smith, Westbury, Barking, Essex, and W. O. 
Smith, Woodside, Surrey. [6¢. 3 Figs.) — The chief 
feature of novelty consists in enclosing the cylinder within the 
paper drum, as represented in the illustration. The paper drum 
ean be connected with either the spring cylinder j, or with the 
stationary steam cylinder at will by moving the handle 6. In the 
position shown, the catch-piece x is engaged with the notch in 











the projection y, and the paper drum and spring cylinder locked 
together. When the projection wis lifted by pressing upon handle 
b, the catch-piece z is forced out of y, its upper part mounting 
into a notch in w, stopping the motionof thedrum, (June 26, 
1880). 


2620." Rails and Chairs for Railways: W. 
Brown, Smethwick. [2<.)—The rail has a single head with 
a body that has a curved or slightly hooked figure tapering to its 
lowest point. The body is curved inwards, and the concave face 
joins the head at about the middle of the underside, so that the 
cross-section has a general resemblance to a comma. The outer 
cheek of the chair is higher than the inner one, and the space 
between them corresponds to the sectional figure of the rail which 
is depressed into the chair and locked therein by being turned 
through a small angle, The arrangement may be modified as 
follows; The body of the rail is made straight with an angular foot 
to fit into a corresponding seat in the chair, and on one side of the 
said body is a longitudinal rib which takes into a corresponding 
groove in one of the cheeks of the chair. The specification refers 
to 2055 of 1879. (June 26, 1880). 


2627. Coupling Links for Railway Carriages. 
&c.: J. H. Johnson, London. (4. Middleton, Philadelphia, 
U.S.A.) (6d. 4 Figs.}—The improved link is made without welding 
from a solid bar of steel, the eye being punched or cut out while the 
stecl is hot, The rough link is then swaged and rounded. (June 
28, 1880). 


2628. Apparatus for Clipping or Shearing 
Horses, &c.: P. F. Mantelet, Paris. _ 13 Figs.}— 
With the object of insuring an even pressure to the cutting plates 
or combs, and to enab’e the apparatus to be quickly taken to pieces 
for cleaning and repair, the clipper has as usual one comb fixed 
to a lever, but the other, instead of being retained by screws and 
slotted holes, is formed with a recess into which the bent edge of 
a steel plate fits, kept in position and receiving pressure from a 
jointed tumbler, in the tailend of which is a thumbscrew. The 
end of the second lever engages with a slot in the lower edge of 
the upper comb plate and imparts the necessary reciprocating 
motion. By unscrewing the thumbscrew the whole apparatus can 
be taken topieces. (June 28, 1880). 


2631. Decomposing Substances: W. H.and A.B. 
Hodge, and J. J. Eastick, London. [4d.)—Is a process 
for separating the constituent portions of compounds, and for 
removing from the same salts, acids, bases, or other matters which 
exist therein as impurities, and comprises the application to any sub- 
tances capable of separation the process or method of electrolysis for 
the production of new compounds. The liquid to be operated upon 
is placed in a suitable tank in which are terminal plates connected 
to a generator of electricity. In some cases a tank divided into 
compartments by porous partitions is used, or small tanks of porous 
material placed within a larget tank may beemplosed. Theanode 
or cathode, or both, may be surrounded by the liquid operated upon 
or by some other liquid, and different substances may be introduced 
into such liquid to precipitate, fix, or neutralise the bodies there 
liberated. When reducing or oxidising substances are liberated, 
such substances are utilised for destroying colouring matters or 
other impurities in organic bodies, this part of the process being 
specially applicable to the manufacture of sugar. Also tha various 
salts, acids, bases, alkaloids, and like substances existing as 
impurities in saccharine matter or carbohydrates may be similarly 
eliminated. The specification refers to 2261 of 1872. (June 28, 1880). 


2638. Steam Boilers: S. Fox and D. Greig, Leeds 
Yorks. (6d. 10 Figs.)—This invention was fully described 
in the last volume of ENGINEERING, page 45. It has reference (1) 
to constructing fireboxes and combustion chambers from one plate 
of metal folded and welded together. (2) To imparting elasticity 
to flreboxes and combustion chambers by forming them with corru- 
gations or undulations arranged as diagonals, or as a series of 
ellipses one within another, or a series of circles or segments of 
circles arranged concentrically. (June 28, 1880). 


2640. Cleaning and Polishing Wheat: W. R. 
Lake, London. (J. M. Richardson, Detroit, Mich.,U.S.A) [6d. 
5 Figs\—The invention relates to improvements in machines 
employed in flour mills for the purpose of scouring and polishing 
wheat preparatory to grinding it. O C area series of cruciform 


except those nearest the feed and delivery ends, which are pro- 
vided with segments and spurs on one face only; D is a casing of 

rforated sheet metal through which the dust and dirt escane. 
Fach arm of the spiders C C terminates in a T-shaped blade, on 
each face of which there is a ratchet or serrated segment a extend- 
ing nearly or quite up to the advancing edge of the head or blade 
of each arm of the spider, which blade is bevelled in curved lines, 
as shown at b,and near the periphery there are two V-shaped 
ratchet-faced spurs c c, the outer faces of which revolve in close 
proximity to the casing D. The said spiders are arranged upon 
the shaft in alternating order, that is to say, the arms of the first 
are opposite the spaces between the arms of the second, and so on, 
The wheat enters the case through the spout E at one end; in the 
rapid rotation of the spiders the berries are deflected from the 
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faces of the spurs against the segments, and their movement is 
reversed by deflection to the next spur in succession, so that each 
end of the berry is presented alternately to the spurs and segments, 
whereby the adherent furze is removed, and the grain is thoroughly 
cleaned without injury to the bran. The dust and finer impurities 
pass through the slots in the casing, while the grain goes to the 
end of the machine to be discharged through the outlet spout d. 
The discharge is effected by the last spider C', which has three 
diagonal blades set en échelonon the face of the T-head at the 
end of each of its arms; these blades take up the grain and carry 
it around the casing until it finds an outlet at the spout bd, F isa 
fan, part of the air supply of which is taken by an air trunk H to 
suck the dust from the slotted casing. The fan draws its principal 
supply of air through the passages I and I’, and valve e. The 
current of air flows through the falling berries from the spout 6, 
taking with it all dust, as well as the light and shrunken berries; 
at the end of its course the air current is suddenly deflected, while 
the berries, continuing their course, are delivered through an 
opening. (June 28, 1880). 


2645. Steam Boilers: G. H. Babcock, Plainfield, 
N.J.,S. Wilcox, and N. W. Pratt, Brooklyn, New 
York, U.S.A. [6¢. 5 Figs.}—The —s boiler is intended 
more especially for use on shipboard, The front and rear of the 
furnace are of tubes, and so also are the sides of the furnace and 
sides of the flue space. An important portion of the heating 
sarface is formed by a series of inclined straight tubes arranged 
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parallel to each other and extending over the fire; they are 
secured at their front and back ends in sectional chambers D and 
G, which latter are connected with the rearend of the barrel A 
by a series of straight pipes H. The fire bridge and the two 
partial divisions E F compel the hot gases to move several times 
across the spaces between the tubes M. At each side of the barrel 
A is a series of holes with caps P P, into which are fixed tubes T 
extending up and down at the sides. A chamber I extends 
between the two side tubes under the front of the grate. A modi- 
fication of this boiler is described. (June 29, 1880). 


2655. Wire Fences: J. List, Carisbrooke, I.W. 
(6d. 11 Figs.}—The salient point of this invention appears to be 
the substitution of logs, placed in the ground on each side of a 
gate-post, and at or under some of the standards, or between them, 
for the usual winding pillars and appliances for the purpose of 
straining and tightening the wires. Logs are also used to serve as 
an abutment for the gate-posts, and wedges are provided that can 
be driven between the post and the logs to bring the posts back to 
the perpendicular when drawn over by the tension of the wires. 
The posts that occur at the corners of a field are made of angle 
iron, and have a vertical shaft in them with pulleys for the wires 
4 eee round, The details of erection are described. (June 29, 

80). 


2676. Casting Leads and Slugs for the Use of 

ters: J. Wetter, London. ‘J. Fleming Toronto, 
Canada.) [6d. 5 Figs.)— The novelty consists in casting the leads 
in a series of bars in a gate or frame between the sections of a 
flask faced with a covering of asbestos, paper. or similar material ; 
also in making the flask in two parts coupled together at their 


casting. The flask is mounted in journals upon a frame, so that 
it can be turned from a horizontal to a vertical position. (June 30, 
1880). 


2711. Breechloading Small Arms: J. F. Swin- 
burn, Birmingham. (6d. 4 Figs.)—Has reference to “ drop 
down” guns and pistols, the novelty of the invention consisting in 
the arrangement for cocking the internal hammers by the depres- 
sion of the muzzle ends of the barrels forcharging. This will be 
understood by reference to the illustration. 6 hammers c turr 
on centre d, andare retained in their cocked position by sears f; 9 
are horizontal arms by which the cocking of the hammers is 
effected; the arms are jointed at h to the knuckle é? of the fore 
end bari. The centres ’ are eccentric to the knuckle 7*, so that 





when the muzzle ends of the barrels are depressed the arms g are 
caused to advance towards the butt end of the gun, and the 
inclines g*, coming in contact with the fixed inclines, the ends of 
the arms g are raised, and act on the breasts c? of the hammers, 
thereby moving them into the position to be retained by the sears 
J. On shutting down the barrels, the jointed arms g return to 
their normal position, leaving the hammers cocked ready for 
action. (July 2, 1880). 


3377. Manufacture of Sheets of India-Rubber : 
D. Gaussen, Lechlade, Glos. [6d. 17 Figs.)|—Consists in 
corrugating such sheets on both sides, so as to produce a form 
similar to corrugated iron. The sheets are moulded in dies having 
the form of the corrugations to be produced, and the sheets may 
be wholly or partially perforated or not as required. They are 
applicable as mats, carpets, mattresses for cattle and emigrants 
and pilgrims, seat covers, fenders, &c. (August 19, 1880), 


3500. Closing or Fastening Gloves: J. Tre- 
fousse, Chaumont, France. [6¢. 17 Figs.J—A series of 
hooks are attached to each side of the glove opening, and a cord 
interlaced with them ; the hooks are so formed that they grip the 
lace, so that no tying or fastening of the end of the lace is neces- 
sary. (August 28, 1880). 


4300. Mowing and Grain-Cutting Machines: E. 
Smith, Pittsburgh, U.S.A. [4d. 5 Figs.)—Three features of 
novelty form the invention. (1) Making the machine frame A of a 
single piece of L iron or steel, strengthened at the corners by brace 
pieces B. (2) A spring sheave H carrying a chain C, by which 
the finger-bar E is suspended, and raised andlowered. Thesheave 
contains a coiled spring of sufficient strength to nearly counter- 
balance the weight of the finger bar and itsparts. The adjustment 
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is effected by the quadrant lever K. (3) A lever m to which the 
end of the chain G is attached. The lever is carried by a hinge 
bar D, and is pivotted at 7, its outer end m bearing on the hinge 
finger-bar, and its inner end connected directly to the chain, so 
that the whole of the cutter bar, and other parts sustained by the 
floger-bar, are nearly balanced, and the outer end of the finger-bar 
is well supported when at work. (October 21, 1880), 


4325. Tubes of Surface Condensers: W. E. 
Gedge, London. (C. 2. White and W. Deacon, San Francisco, 
USA.) [4d. 6 Figs.|—Instead of fastening a collar on the tubes 
of surface condensers by soldering, the inventor forms a bead in 





the tube itself by an ordinary beading tool. A is the tube, E the 
bead, B the tubeplate,C a thimble with a bevelled edge which 
compresses the packing round the joint. (October 23, 1880). 


4352. Refrigerating Ap atus: W. R. Lake, 
London, (J. C. De La Vergne and W. M. Mixer, New York, U.S.A.) 
(8a. 8 Figsj—Relates to that class of refrigerating or ice- 
making machinery wherein a volatile gas, preferably that of 
ammonia, is introduced into a compression or vacuum pump, and 








spiders moanted on the driving shaft. These spiders are all alike 





Jower end by a hinge joint ; the upper part of which hasa device for 
(lumping the two parts together when the gate is placed between for 


is compressed to a state of liquefaction, and the pressure being 
subsequently removed the liquefied refrigerating agent expands 
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with rapidity through tubes or tanks, or other chambers, and the 
fcigorific effect produced by the volatile liquid again assuming its 
ous state is utilised for the absorption of heat. The object of 
the invention is to remedy the difficulties that have hitherto been 
experienced in sealing the joints and packing the pistons, and to 
effect the discharge of a full complement of gas from the pump 
cylinder at each revolution of the crankshaft ; to effectually seal the 
piston-rod with liquid; to introduce the sealing and !ubricating 
fluid from a liquid reservoir or cooling chamber, where it is held 
under pressure. to the compression or vacuum pump under a 
reduced pressure ; to cool the sealing and lubricating liquid before 
as introduction to the compression or vacuum pump; and to obtain 
it more steady and uniform action and pressure of the machinery ; 
and also to seal the pipe joints. The invention comnrises the pro- 
cess consisting of combining a sealing and lubricating fluid with 
a refrigerating agent in its passage through the compression or 
vacuum pump, and then separating them before the admission of 
he refrigerating agent to the expansion chamber, or before it is 
again returned to the pump. The invention also comprises a com- 
ression or vacuum pump, a condensing coil, a reservoir for receiv- 
Ee a sealing and lubricating @uid with means for introducing it 
into the pump in combination with a separating chamber between 
the pump and the condensing chamber for the purpose of separa- 
ting the sealing and lubricating fluid, or a part thereof, from the 
refrigerating agent before it enters the condensing coil, and for 
returning it to the liquid reservoir. The specification, which is 
very long and has eighteen claims, describes the details, connexions, 
and offices of the various parts with great minuteness. (October 25, 
1880). 


aa ten s atus for Holding Cartridges, &c.: 
don. (£.¢. Parthorst Hartford, Conn., U.S.A.) 
Lon . yori The apparatus comprises cases or boxes in which 


cartridges are packed, and more particularly the pasteboard boxes 
in which metallic cartridges are packed and carried, to be used in 
machine guns, and also boxes in which the ammunition for 
machine guns is carried for use in the field. The object of the 
invention is to provide a device by which the cartridges can be 
kept in their sockets in the case when turned in any direction, 
until they are securely placed in the grooves or channels of the 
gun intended to receive them. The case, as shown, contains 
twenty cartridges in two rows; the points are contained in square 
cells in the bottom of the box, and the ends are covered with a 
sliding lid. Between the two rows of cartridges isa wooden par- 
tition sliding in a ve between the cells, and having a metal 

late fixed at right angles to its upper edge to retain the shells; so 
ong as this partition is in its place the cartridges cannot fall out. 
The packing box, which contains a number of the cases, has sliding 
partitions to retain the remainder of the cases when a part has 
been removed. (October 26, 1880). 


STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the piesent time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36 
Bedford-street, Strand. 


THE METEOROLOGICAL SOCIETY. 
THE annual general meeting of this Society was held on 
the 19th inst., at the Institution of Civil Engineers, Mr. G. 
J. Symons, F.R.S., President, in the chair. The report of 

















the Council for the year 1880, which was read by the secre- 
tary, refers to subjects of considerable importancr, and 
affords substantial evidence of the interest taken in meteor- 
ology by the scientific and general public. Amongst 
these may mentioned the great success of the new climato- 
logical stations, as shown by their increased number, and 
by the regularity and care with which the observations have 
been made and recorded, and the returns forwarded to the 
Society. The Council also advert to the number of new 
and improved instraments exhibited at the meeting held 
in March last, to the increase in the number of fellows, 
fifty-two having been elected during the year, and finally 
the numerous papers which have been sent to the Society 
from various parts of the world, embracing records of the 
climate of several important localities respecting which but 
little has hitherto been known in this country. 

After a vote of thanks had been past to the Council for 
their services during the year and to the Institution of 
Civil Engineers for allowing free use A their rooms, the 
President delivered his address, in which he traced the 
history of English meteorological societies from 1823 to 
1880. The earliest effort at forming an English meteo- 
rological society, or at any rate at securing observa- 
tions made with comparable instruments recorded upon a 
uniform system, was made in 1723 by Dr. James Juring, 
who was then secretary to the Royal Society. In the 
Philosophical Transactions for that year will be found a 
Latin chivas by Dr. Juring, in which he anticipates nearly 
all the conditions which are now considered essential for 
comparable observations. This appeal did not lead to 
much being done, and in 1744 another attempt was made 
by Mr. Roger Pickering, F.R.S., who read before the 
Royal Society a paper entitled ‘‘Scheme of a Diary of 
the Weather, together with Drafts and Descriptions of 
Machines subservient thereunto.’”’ The Meteorological 
Society of the palatinate was established in 1780 under the 
auspices of the elector, Charles Theodore, who not only 
gave it the ‘support of his public patronage, but entered 
with _ and ability into its pursuits and furnished it 
with the means of defraying the expense of instruments of 
the best construction, which were gratuitously distributed 
to all parts of Europe and even to America. One of the 
first acts of the association was to write to all the principal 
universities, scientific academies, and colleges soliciting 
their co-operation and offering to present them with all the 
necessary instruments properly verified by standards, and 
free of expense. The offer was accepted by thirty societies, 
and the list of distinguished men a undertook to make 
the observations shows the importance which was attached 
= the plan and the zeal with which it was promoted in 

oe of the Continent. In 1823 the first meeting of 

e Meteorological Society of London was held, and was 
attended by Ijuke Howard, Thomas Forster, Dr. Birkbeck, 





and others. After 1824 the Society languished, but it was 
never regularly dissolved. Owing to several letters and 
articles which appeared in Loudon’s Magazine of Natural 
History, a meeting was held on November 15, 1836, at 
which the Society was revived, Mr. W. H. White appointed 
secretary, and regular meetings resumed. Application was 
made to the Royal Society for permission to compare the 
instruments of the Society with the Royal Society’s stan- 
dards, and leave was granted on March 13, 1838. A volume 
of Transactions was published in 1839, and among other 
articles contains one entitled, ‘‘ Remarks on the present 
State of Meteorological Science,’’ by John Ruskin. The 
cost of the publication of this volume exhausted the funds 
of the Society, but in 1841 Mr. Gutch undertook personally 
the pecuniary risk of a new publication entitled the 
Quarterly Journal of Meteorology, but this does not appear 
to have been very successful owing to the high rates of 


postage. Shortly after this the Society practically came to 
anend. On April 3, 1850, a meeting of some friends of the 


science was convened by Dr. Lelat Hartwell, when the 
British Meteorological Society was established, and Mr. 
S. C. Whitbread elected President. The first general 
meeting of the members was not held till March 25, 1851, 
but in the meanwhile several important steps had been 
taken by the Council. Annual reports were published from 
1851 to 1861, and since then five volumes of the Proceedings 
and six volumes of the Quarterly Journal have been pub- 
lished. Up to 1858 absolutely nothing had been done 
towards forming a library, but in 1862 a catalogue was 
published containing about 200 titles. In 1876 a new 
catalogue was issued, which extends to eighty pages and 
contains over 1200 entries. On January 27, 1866, the 
Society obtained a royal charter of incorporation and 
has since been known as “‘ The Meteorological Society.’’ 
On April 4, 1872, the Council resolved upon taking & room 
for an office and for the protection of the library, and 
appointed Mr. W. Marriott as their assistant secretary. 
The work has now become so great that the Society has 
been obliged to take an additional room and to engage three 
computers. The subsequent eight years have been charac- 
terised by great progress. A series of second order stations 
has been organised, which are systematically inspected, 
and at which strictly comparable observations are made. 
On January 1, 1880, another and larger series of stations 
—called climatological—was started, at which the observa- 
tions are less onerous than those at the second order stations, 
but at which they are required to equally accurate. 
Observations on natural periodical phenomena are also 
made at many places and discussed yearly by the Rev. T. A. 
Preston. At the request of the Society a conference has 
been appointed consisting of delegates from several other 
societies to prepare accurate instructions respecting the 
erection of lightning conductors. 
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THE STRENGTH OF IRON AT HIGH 
TEMPERATURES. 

A very interesting series of experiments have 
lately been carried out by Dr. J. Kollmann on the 
strength of iron and steel at high temperatures, at 
the works of the Gutehoffnungshiitte, near Ober- 
hausen, and a paper on the results obtained has been 
communicated by Dr. Kollmann to the Verhande- 
lungen des Vereins zur Beférdennung des Geverb- 
fleisses. Of the facts recorded in this paper we 
propose to place a summary before our readers, 

In Dr. Kollmann’s experiments two testing ma- 
chines were used to determine the resistance of the 
iron, one a machine shown in Figs. 1 and 2, page 
110, in which the load was applied by means of a 
hydraulic press, and measured by dead weights 
acting through a system of levers, and the other 
shown in Figs. 3, 4, 5, and 6, on the same page, 
where direct loading was applied, and the extension 
of the test piece taken up by a screw and hand 
gear. The precaution was taken of checking the 
correctness of each machine before every test 
which was made. In the machine shown by Figs. 1 
and 2, the pipes between the pumps and the 
hydraulic cylinder A were purposely made very long 
in order to obviate as much as possible the jerks 
resulting from the working of the pumps. The test 
pieces were fastened in the machine in the usual way, 
as will be evident from an inspection of the drawings. 
Strains up to one thousand kilogrammes were mea- 
sured by the sliding weight on the upper lever, while 
heavier test loads were provided for by means of 
the weights placed to the right, and seen at V'. 
Tests up to a strain of 8000 kilogrammes could 
easily be made with this machine, and with a little 
practice the workmen could put the test pieces in 
the machine in ten to fifteen seconds. 

The test pieces used in the machine, shown by 
Figs. 1 and 2, were about 11 in. long, and two test 
pieces were simultaneously heated as evenly as 
possible in a specially constructed furnace, one 
sample being tested in the machine for ultimate 
strength, extension, &c., and the other piece being 
used to determine the temperature by means of a 
calorimeter. In order to obtain as equal tempera- 
tures as possible in the two test pieces at the moment 
when one piece was broken in the machine, both 
pieces were taken out of the furnace at exactly the 
same time, and the piece to be used for ascertaining 
the temperature was held in clips similar to those in 
the testing machine, so that the loss of temperature 
in the two bars might be as equal as possible ; 
immediately on the one piece being broken in the 
machine the other piece was plunged into the calori- 
meter, As a further check on the temperature, one 
half of the broken test piece was also placed in a 
calorimeter, and an additional verification was thus 
obtained. Photometric observations were also made 
with coloured glass, which quite confirmed the 
results obtained by other means. 

The other testing machine is, as we have said, 
shown by Figs. 3, 4, 5, and 6. The proportion of the 
leverage in this machine is 20 to 1, and it will be seen 
that the extension of the specimen during the test is 
provided for by the arrangement of screw and worm- 
wheel at the bottom of the machine.. The object in 
using two different machines was to obtain perfectly 
independent results which could be afterwards com- 
pared. ‘The elastic limit was determined by means 
of the instrument shown at Figs. 7 and 8, page 111, 
which consists of a pair of tongs which are cramped 
on to the test piece by the set screws M M, and 
carry a scale at their other end, which gives a reading 
magnified ten times. 

In all the tests made only ordinary iron as daily 
produced and used at the Gutehoffnungshiitte was 
employed, it being the object of the experiments to 
determine the behaviour of such iron as the works 
ordinarily made. Fibrous iron, fine-grained iron, 
and Bessemer steel were tested, their relative 
specific gravities being 7.62, 7.69, and 7.84. The 
test pieces used in the small machine are shown in 
Fig. 9; they were made from blooms reheated once 
and rolled down, the Bessemer steel tests were, how- 
ever, twice reheated, Figs. 10 and 1] show the test 
pieces used in the large machine; they were twice 
reheated and rolled in a universal or Belgian mill, 
the tests being made in the direction of the grain of 
the iron. The length of the parallel part in the 
pieces shown in Fig. 10 was 1.38 in., and in Fig. 11 
it was 2.65in. The former specimens were used in 
the teats at very high temperatures, as the elonga- 
tion of the others was too great to permit rupture 
to take place within the range of the lever H, Figs, 3 








and 4. The test pieces used in the small machine were 
all 13 mm, (0.5lin.) in diameter, or 13 mm. square, 
and in the large machine 40 mm. by 10 mm., or 
1.58 in. by 0.39 in., say, 0.6201 square inches; most 
careful measurements were made both before and 
after the tests by means of micrometers, A special 
furnace was built for heating the small test pieces, 
but the large ones, Figs. 10 and 11, were heated in 
a portable forge, only the parallel part, however, 
being warmed, the large ends being kept cool by 
covering them with wet coal. A second test piece 
of the same quality of iron was, as we have stated, 
always simultaneously heated, in as equal a man- 
ner as possible, the temperature test piece being 
401035 mm., or 40x 10x65 mm., that is to say, 
equal to the parallel part of the piece which was 
placed in the machine. The following is the che- 
mical composition of the different specimens experi- 
mented on. 


Weldable Wrought Fine Grained Bessemer 








ron. Iron. Steel. 

Cc 0.10 0.12 0.23 
Si 0.09 0.11 0.30 
by 0.34 0.20 0.09 
bs) 0.03 trace 0.05 
Mn 0.07 0.14 0.86 
Ca 0.07 0.06 0.07 
Fe 99.30 99.36 98.40 
100.00 99.99 100.00 


It is here to be remarked that the percentage of 
carbon in the Bessemer steel is only .13 greater 
than in the wrought iron. 

The calorimeter used is shown in Fig. 14, page 111; 
it is a cylinder made of the thinnest sheet copper 
100 mm. (3.94 in.) in diameter by 300 mm. (11.8 in.) 
high, surrounded by slag wool contained in a wooden 
case having a handle. In order to prevent the ther- 
mometer from being broken, a small pocket is pro- 
vided at B. A copper stirrer R is provided, the top 
part of the handle being covered with glass. There 
is a cover D on the top having two holes, one for 
the thermometer, the other for the handle of the 
stirrer, which is also used for putting the test pieces 
in the vessel. The thermometer used was a very 
accurate one, divided into tenths of Centigrade 
degrees, but even hundredths of Centigrade degrees 
could be read off. Two litres of water, or say 
4.409 lb., were used at each test. No correction 
was considered necessary, in order to allow for any 
water that might be lost by evaporation during the 
experiment, or for radiation, as the vessel was so 
well surrounded with non-conducting material. 
In a trial made extending over two hours, the loss 
of temperature was only 1.1 deg. Cent., the temper- 
ature of the air at the time being 21.2 Cent. ‘The 
change produced by the chemical reaction due to 
the introduction of the hot iron into the water, was 
also too slight to require consideration. It was 
necessary to determine the meantemperature during 
the experiment, and this could be most accurately 
arrived at when the test could be very quickly 
carried out, so that the difference between the 
initial and final temperatures might be a minimum. 
Experiments were made to determine the rate of 
cooling of small test pieces, 40 mm. by 10 mm, in 
section, and the results are plotted in the curve, 
Fig. 16, the horizontal divisions giving the time in 
minutes, and the vertical ordinates the tempera- 
tures in degrees Cent. Fig. 17 similarly shows 
the decrease in temperature for the test pieces, 
13 mm. diameter by 280 mm. long, represented by 
Fig, 9. 

Several series of experiments have already been 
made on the strength of iron at high temperatures, 
amongst others by Pisati on the extension of heated 
iron and steel wire under different loads between 
32 deg, and 572 deg. Fahr. (0 deg. and 300 deg. 
Cent.). He found that with unannealed wire the 
extension is very small, and decreases with the 
rise of temperature. The following behaviour was 
observed in a wire cooled at a dark red heat; the 
strength decreased between 57 deg. and 122 deg. 
Fahr., but increased from that point up to 194 deg., 
decreased again up to 248 deg., remaining constant 
from thence up to 392 deg., and then slowly decreas- 
ing to 455 deg. Fahr., when it suddenly commences 
to increase, after which a slow decrease in strength 
sets in; it must be remarked, however, that the 
strength at 572 deg. is greater than at 57 deg. The 
extension decreases between 57 deg. and 167 deg., 
and then increases up to 212 deg., and decreases 
rapidly to 257 deg., where the variation disappears, 
the extensibility being unaffected up to 437 deg. ; 
then it increases quickly, subsequently more slowly, 
until at 572 deg. it is the same as it was at 57 deg. 





These tests therefore show a great irregularity in the 
strength of the wire by arise of temperature. Dr. 
Kollmann, on the contrary, in his experiments dis- 
covered a certain regularity, which became par- 
ticularly prominent in the graphic representations 
made of the decrease of strength. It is evident that 
wire must exhibit peculiarities different to those of 
ordinary rolled iron, due to the difference of treat- 
ment it receives in its manufacture. The results 
arrived at by Dr. Kollmann, at temperatures between 
572 deg. Fahr. (300 deg. Cent.) and the welding 
point of the iron, are considered the most important. 

The following are two of the tests made with cold 
bars, the temperature of the air being 68 deg. Fahr. : 
Section of first piece (tested in large machine) 39.8 x 
9.15 mm.=364.17 square millimetres ; elastic limit, 
27.46 kilos. per square millimetre=say, 17.40 tons 
per square inch; breaking weight, 37.51 kilos. per 
square millimetre =say, 23.83 tons per square inch ; 
contraction, 20 per cent.; elongation at moment of 
rupture, 16.1 per cent. The following loads gave 
the following extensions at different periods of the 
experiment: 22.8 tons per square inch 7 per cent., 
22.6 tons gave 6.7 per cent., 21.59 tons. 6.2 percent., 
19.05 tons 3 per cent., and 17.77 tons 1.5 per cent. 
The experiment lasted eleven minutes. In the 
small machine the following test was made : Original 
diameter of test piece, 13 mm.; diameter after 
rupture, 11.6 mm.; elastic limit, 16.7 tons per 
square inch ; breaking strain, 23.16 tons ; contraction 
of sectional area, 20.4 per cent.; duration of the 
experiment, 9.3 minutes. 

Several other cold tests were also made in both 
machines, which showed that the results arrived at 
by each machine were accurate and agreed fairly. 
On account of the great rapidity with which the test 
pieces cooled it was found impossible to make 
accurate observations at a higher temperature than 
1080 Cent. (1976 deg. Fahr.), and- for this reason 
it is recommended by Dr. Kollmann that any 
future similar experiments should be made with 
bars of larger diameter, which would not cool 
so rapidly, even though these heavier specimens 
would be more difficult to place quickly in the testing 
machine. 

In order to make the results arrived at of the 
greatest possible value, the ordinary temperature at 
whichiron is rolled was determined. ‘This was done 
by means of a test piece shown at Fig. 15, page 111, 
consisting of a piece of iron having two holes in it 
at right angles to one another, so that a large surface 
might be exposed capable of readily giving off its 
heat when the specimen was placed in the calori- 
meter. By this means the temperature of blooms 
on leaving a furnace having closed ash-pit and 
forced draught was found to be between 1280 deg. 
and 1380 deg. Cent. (2336 deg. and 2516 deg. Fahr.), 
and the temperature at the first pass of the roughing 
down rolls 1240 deg. to 1325 deg. Cent. (2264 deg. 
and 2417 deg. Fahr.) The temperature of the bars 
delivered from the rolls varied with their section 
and ranged between 750 deg. and 960 deg. Cent. 
(1382 deg. and 1760 deg. Fahr.) in a mill making 180 
revolutions per minute, and between 600 deg. and 
800 deg. Cent. (1112 deg. and 1472 deg. Fahr.) in 
another mill making 90 revolutions, Mild Bessemer 
steel is also rolled at about the same temperature, 
as it is so soft and tough that it can stand this heat 
without burning. Dr. Kollmann states that it 
has been proved that it is much easier to roll 
metal which has been raised to a high temperature, 
when this temperature has been attained in a fur- 
nace with a reducing flame, and for this purpose the 
Siemens furnace with the gas flues above the ground 
is preferred. 

A table is given by Dr. Kollmann containing the 
results of fifty-two experiments, showing the effects 
of rise of temperature in the reduction of the 
resistance to rupture, and the increase in the con- 
traction of sectional area, as well as of the extension. 
From this table we find that, taking the initial 
temperature at Q Cent. (32 deg. Fahr.) and the 
resistance of iron to rupture at this temperature 
as 37.5 kilos, per square millimetre, or 23.81 tons 
per square inch, and calling this breaking load 100, 
then at a temperature of 200 deg. Cent. the break- 
ing load is decreased to 22.6 tons or 95 per cent, 
of the load at the initial temperature ; at 300 deg. 
to 21.4 tons, or 90 per cent.; at 400 deg. to 17.39 
tons, or 73 per cent.; at 500 deg. to 9.14 tons, or 
38 per cent, ; at 600 deg. to 4.44 tons, or 19 per cent. ; 
at 700 deg. to 3.94 tons, or 16 percent. ; at 800 deg. 
to 2.54 tons, or 11 per cent.; at 1000 deg. to 0.05 
tons, or 4 per cent.; while at 2250 deg. it broke 
without the application of any appreciable load. 
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Fig. 19 shows these results graphically, the melt- 
ing temperature of wrought iron being assumed 
at 2250 deg. Cent. (4082 deg. Fahr.) according to 
Dr. Wedding. The results shown by these curves 
up to about 1100 deg. Cent. (2012 deg. Fahr.) are 
fairly ,accurate, but beyond this temperature it 
was naturally most difficult to obtain any reliable 
readings. Up to about 450 deg. (842 deg. Fahr.) 
there is anincrease in the extension as well as in 
the reduction of sectional area, which continues in 
the latter case up to 600 deg. Cent., but the extension 
decreases. Between 600 deg. and 700 deg. (1112 deg. 
and 1292 deg. Fahr.), the contraction decreases, but 
above 700 deg. it increases again. The extension also 
increases between 700 deg. and 850 deg. (1112deg. and 
1562 deg. Fahr.), but from this point it very rapidly 
decreases. From a number of experiments the elastic 
limit was determined for 750 deg. Cent. (1382 deg. 
Fahr.) to be 2.30 tons per square inch, at 800 deg. 
Cent. (1472 deg. Fahr.) 1.27 tons, and at 850 deg. 
Cent. (1562 deg. Fahr.) 0.95 tons per square inch. 
Subsequently a number of experiments were made 
at known temperatures with predetermined loads in 
order to test the reduction of sectional area and the 
extension, the temperatures ranging between 460 deg. 
and 700 deg. Cent. (860 deg. and 1292 deg. .Fahr.), 
the loads in tons per square inch at these respective 
temperatures being 2.86 and 2.35, the reductions of 
sectional area 7.5 and 40.83 per cent., and the elonga- 
tions 4.5 and 22 per cent. ‘The results arrived at 
in making similar experiments on middling soft 
Bessemer ingot iron and fine-grained iron are shown 
graphically by the curves in Figs. 20 and 21. 

It was also considered desirable to carry out a 
series of experiments on the resistance to crushing at 
high temperatures, and to this end direct observa- 
tions were made of the resistance offered by rolling, 
and these deductions it is hoped will prove most 
useful in determining the strength of rolls, journals, 
and housings in a more scientific manner than has 
generally been done up to the present. Very 
erroneous impressions have hitherto prevailed as to 
the upward pressures in rolling mills, these pres- 
sures having generally been assumed to be much 
greater than they really are. The first experiments in 
this direction were made by inserting small cubes of 
lead under the tightening-downscrewsof the mill, and 
observing the amounts they were compressed, and 
then comparing this with the effect produced on 


being all squares or flats, so that any change which 
took place in the upward pressure due to the substi- 
tution of deeper bars, or of bars of different cross 
section, could be determined. ‘The whole of the test | 
bars used were half a metre long, andthe temperatures | 
were determined from a piece cut off the bar imme- 
diately after it was rolled, which was put in the 
calorimeter. ‘The following are the constant weights 





exclusive of the weights applied in the scale: top 


— Se ” Fig. ‘. 


1.19 in.; these two experiments lasted 30 sec. and 
74 sec. In the case of the Bessemer ingot iron bars 
the temperatures ranged between 1050 deg. and 
1320 deg. Cent. (1922 deg. and 2408 deg. Fahr.), 
the bars being 1.381 in. and 1.0] in. square, which 
by rolling were altered in séction to 1.33 in. x 
1.396 in. and 0.89 in. x 1.04 in., the corresponding 
pressures on the rolls being 7832 Ib. and 4268 lb, 
Another method adopted for determining the 
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similar cubes placed under a press of known power; 
the results, however, obtained by this means were so 
very unreliable that the plan was abandoned, and the 
arrangement, shown by Fig. 13. page 111, was adopted 
and applied to the finishing rolls of a bar mill. The 
diameters of the top and bottom rolls of this mill 
were 12.64 in. and 12.44 in., and they made 80 to 
90 revolutions per minute. In the arrangement 
shown the lever H bore on the top roll through 
the friction roller R, the proportion of the lever- 
age being five to one; the outer end of the long 
lever carried a scale for receiving the weights. The 


experiments were carried out on the same classes of | 
iron 4s were used in the former experiments, the bars | 


roll, 495 kilos. ; 






234 kilos, being a total of 1062 kilos., or 2341 Ib. 
Eighteen experiments were made with this appa- 
ratus, nine on iron bars and nine on Bessemer ingot 
iron bars, the temperatures in the former case 
ranging between 920 deg. and 1220 deg. Cent. 
(1688 deg. and 2228 deg. Fahr.) ‘The iron bars 
were respectively 1.03 in. and 1.02 in. square, the 
total pressureon the rolls was 6736 Ib. and 5086 Ib., | 
and these sections, after passing through the rolls, | 
were reduced to 0.96 in.x1,04in. and 0.75 in, 





two top roll bearings, 242 kilos., | 
| half the driving shaft and coupling which were sup- 
| ported by the roll 91 kilos. weight of the lever H 
| assumed to act through the centre line of rolls, | 


| upward pressure on the rolls is shown at Figs. 22 


x | 






































and 23, where a strong spiral spring is used. This 
spring was very carefully tested in the rail-testing 
machine before being used, and was found to col- 
lapse uniformly, The top roll of the mill to which 
this arrangement was fitted was 8.78 in., and the 
bottom roll 8.70in.in diameter, making 180 revolu- 
tions per minute ; all the test bars were one metre 
long, and as in the former case, they were fed into 
the rolls between very accurate vertical guides 
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tly beneath the friction roller of the | perature, so that in rolling the former it is found to 
 mecoaptiee =d The total weights, inde- | spread less than the latter in its first passes through 
were | the mill. 


lever-weighting apparatus. 
endent of the pressure exerted by the spring, 
470 kilos., or 815.71b. Seven tests were made on 


: . | 

Idi wrought iron, five tests on fine-grained | a f é i 
ab a eight tests on Bessemer ingot metal, these | were being rolled at the time. These rails weighed 
: from the former | 58.65 lb. 
| §.llin. high, 0.39 in. thick in web, 3.31 in. across 


wing some slight differences 
prt to the different diameter of the rolls. 
It was also found that the necessary vertical pres- 
sure was directly proportional to the width of the 
bar when the re ape were constant, and that 
it depended entirely on the temperature at which 
the bars were rolled, and consequently on their | 





A number of experiments were also undertaken 
in the rail mill where rails for the Rhenish Railway 


per yard and were 29 ft. 6.34 in, long, 


the bottom, and the heads were 2.28 in. thick. The 
ingots were hammered under a 15-ton hammer, 
6 ft. 6in, stroke, until they were reduced in section 
to about 7}in.x6in. The output for each twelve- 





hour shift was 350 rails, or about 100 tons. Three- 


found in the former case to range between 1360 deg. 
and 1400 deg. Cent. (2480 deg. and 2552 deg. 
Fahr.), and in the latter case between 1440 deg. and 
1480 deg. Cent. (2624 deg. and 2696 deg. Fahr.) 
The temperatures of the rail while passing through 
the mill were as follows: First pass, 2408 deg. 
Fahr. ; fifth, 2210 deg.; seventh, 2174 deg.; eighth, 
2066 deg. ; ninth, 2U12 deg.; eleventh, 1958 deg. ; 
twelfth, 1922 deg.; and at the last pass, 1796 deg. 
Fahr.; after the crop ends had been sawn off the 
temperature had fallen to 1607 deg. Fahr., the saw- 
ing however generally took place at 1688 deg., at 
which temperature the allowance which had to be 
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absolute strength, due to any particular tempera- 
ture. ‘Thick bars were also observed to require less 
pressure to roll them than thin ones; but this 
deduction is not absolutely certain, owing to the 
limited number of the experiments made; it may 
possibly be that the thicker bars were at a higher 
temperature. A series of trials were also carried 
out with welding wrought iron and Bessemer ingot 
iron to test the amount of increase of breadth in 
rolling bars, the temperatures in some cases being 
taken by the calorimeter, and estimated by eye in 
others; from these experiments it was ascertained 
that both metals increase more in width at low than at 
high temperatures, while hot Bessemer ingot iron 
increases less than wrought iron at the same tem- 
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high rolls were used both for roughing and finishing, 
the former having eight and the latter seven passes, 
as shown in Fig. 18. The distance of the roll centres 
is 26.38 in., the middle roll being 1.18 in. larger in 
diameter than the top or bottom roll. When the 
mill is making 90 revolutions per minute it takes 
1.6 to 2.05 minutes to roll a rail from the time it 
enters the first pass of the roughing rolls until it 
makes the last pass in the finishing rolls, and from 
leaving the mill until it leaves the saw is 0.6 to .75 
minutes, or a total time of 2.2 to 2.8 minutes to 
finish the rail. 

The temperatures of the ordinary heating furnaces 
as well as of the Bicheroux furnaces were taken by 
means of the test pieces shown in Fig. 15, and were 








7” 
7 
i NiO 7 
P 5 
5 i ae bs 
iy te 

2 

: --100._.. si Fg.i5. 
x 

Fug.4. 


made for contraction in cooling was 15 mm. per 
metre, or ;\. 

Experiments were then made to determine whether 
the heat generated by the conversion of mechanical 
work in rolling was equal to the heat lost by the bar 
while passing through the mill, when it was found 
that much more heat was lost through radiation than 
was gained by the rolling, although this was not so 
apparent while the cross section of the ingot remained 
| large during the first passes. Attention isalso drawn 
| by Dr. Kollmann to the great transfer of heat which 
| takes place in rolling rails, as it is well known that if 
any great range of temperature is observable to the 
eye in different parts of the half-formed rail, this 
inequality is immediately corrected after the rail has 
gone through the next pass. It was also observed 
that heavy ingots were much more easily entered 
in the rolls than light ones, this difference being 
more apparent with quick running rolls, as it is well 
known that the more slowly rolls run the more 
easily they take hold of the bar, the reason for this 
being supposed to lie in the fact that light ingots 
spring back more readily when forced up against 
the rolls owing to their want of momentum. 

Some acid tests were also made by Dr. Kollmann to 
| show the results of rolling and hammering ; for this 
j purpose an ingot of Bessemer ingot iron was taken, 
| and asection 1.58 in. thick cut out of its centre with 
acold saw. The thick end of the ingot was then 
drawn down under a ]5-ton hammer to a section 
5.9 in. x 7.28 in., and from this billet a piece was cut 
out of the centre, and the two remaining ends re- 
heated and rolled out to rails. All the surfaces were 
well polished and submitted to acid, and prints taken 
of the results produced. 

The rail sections thus obtained show some slight 
traces of holes in the bottom flanges. The specific 
gravities were as follows: Ingot 7.50, hammered 
bloom 7.76, finished rail 7.71, which shows that the 
specific gravity was decreased by rolling ; this appa- 
rently anomalous result may, however, be due to an 
error of observation, as it was found that the den- 
sity of the metal, as judged by the eye, was much 
increased by rolling. 

In order to arrive at the influence the formation 
by rolling has on the ultimate strength of various 
parts of a rail, several other experiments were made 
on rails being rolled at the works for the Bergish- 
Mirkische Railway. From these experiments it was 
found that the metal in the web had an ultimate 
strength of 34.92 to 40.63 tons per square inch, that 
in the flange ranged between 34.28 and 40.63 tons, 
while that in the head had a strength of only 33.01 
to 38.09 tons per square inch, the extensions rang- 
ing between 18.25 and 22 per cent., and the reduc- 
tion of sectional area between 32.5 and 49.1 per 
cent, Falling weight tests were also made with the 
same rails at one metre bearings, and with a 1322 lb, 
monkey falling three metres (9 ft. 10 in.) and ulti- 
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mately six metres (19 ft. 8 in.) without breaking the 
rails. 

Altogether the experiments which Dr. Kollmann 
has carried out in this branch of metallurgy are new, 
and certainly most valuable, and will doubtless be 
of much assistance to those specially engaged in 
rolling mill work. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Tue thirty-fourth annual general meeting of the 
Institution of Mechanical Engineers commenced on 
the evening of yesterday week, the 27th ult., in the 
lecture-room of the Institution of Civil Engineers, 
kindly lent for the purpose. The annual report of 
the Council (which had been previously circulated 
among the members) was read, from which it 
appeared that during the past year the effective 
increase in the number of members was 32, the 
total number now amounting to 1210; seven 
members had died, fourteen had resigned, and 
thirteen had from other causes ceased to belong 
to the Institution. The report of the Finance 
Committee showed that the balance of receipts 
over expenditure amounted to 760/. 3s. 9d., the 
total investments being 13.164/. 9s. 5d., most of 
which consists of railway debenture stocks. Refer- 
ence was also made to the work carried on by the 
Experimental Research Committee on the harden- 
ing, tempering, and annealing of steel, and on the 
strength of rivetted joints. ‘The library has also 
been much enriched during the past year by the 
bequest of 100/. from the late Mr. Robert Napier, 
as well as by smaller subscriptions and donations of 
books from various members. 

The result of the ballot for Members of Council 
for the ensuing year showed that the following gen- 
tlemen had been elected: Mr. E. A. Cowper as 
President; Mr. Charles Cochrane and Mr. F. W. 
Webb as Vice-Presidents ; the other newly elected 
or re-elected Members of Council being Messrs, 
Peacock, Rennie, Greig, Ramsden, and Paget ; while 
the members remaining in office were Messrs. Bell, 
Head, Stewart, and Westmacott as Vice-Presidents, 
and Messrs. Adamson, Anderson, Crampton, Easton, 
Kitson, Menelaus, Penn, Richardson, Tomlinson, and 
Price Williams as Members of Council. 

The President returned thanks for his re-election, 
and referring to the proposed summer meeting of 
the Institution at Newcastle, said he believed from 
the steps the Local Committee were already taking 
that it would be one of the most successful meetings 
ever held by the Institution. 


HLAnvestTinG MACHINERY. 

With regard to Mr, Samuelson’s paper on * Har. 
vesting Machinery,” which would be read first, he 
hoped the discussion would be better than the one 
they had lately had at Manchester on cotton- 
spinning machinery, which was very poor indeed, 
this being the more to be regretted as it might 
naturally have been expected a good discussion on 
such a subject could easily have been got up at 
Manchester. ‘The President also drew attention to 
the very complete set of coloured full-sized drawings 
of the machines to be described in the paper which 
had been furnished by Mr. Samuelson himself, and 
were amongst the best of the kind we have ever 
The paper, which we shall reproduce in an 
early number, was then read, and on the discus- 
sion being opened Mr. Macfarlane Gray proposed 
that when the paper was printed those who wished 
it might have their copies of the drawings coloured 
(as was done so effectively in the originals) at a 
slight extra expense, 

Mr. Daniel Adamson, who introduced himself as 
a Cheshire farmer suffering under the evil influences 
of very bad times, asked what the necessary trac- 
tive force of these machines would be for poor, mode- 
rate, or heavy crops. He also wished to know what 
became of the string or wire used in binding the 
sheaves, and asked the author to which system of 
binding he gave the preference. 

Mr. Rich, who spoke next, answered Mr. Adam- 
son's inquiry as to the necessary tractive power 


seen. 


required by referring him to elaborate experiments | 
made on this subject by the Royal Agricultural | 
| near Geneva, but the citizens of that town were so 
The measurements were made in foot-pounds | afraid the beauty of their neighbourhood would be 


Society at their Liverpool and Leamington meet- 
ings. 
as well as in terms of the height to which it would 
be necessary to raise the sheaf in order to produce 


the necessary mechanical power; speaking from 





| 
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some inquiries respecting the circular saws used in 
producing the slots in the finger bars, which during 
the reading of the paper were shown iu various stages 
of manufacture, and in reply to the whole discussion, 
Mr. Samuelson said that the saws employed were 
about 1S in. in diameter, the pitch of the teeth being 
as much as | in., and that they were driven at a very 
slow speed, With regard to binding with string 
and wire, he said, using the latter was certainly the 
simplest mechanical operation, as wire only required 
to be twisted and not to be knotted like string. 
Farmers, however, on the whole, preferred the 
string machines, although naturally more compli- 
eated. The string or wire bindings should, of 
course, be removed by a proper shears, which cut 
them through and held them fast at the same time, 
before they were fed into the thrashing machines ; 
but the ordinary care generally bestowed on this 
operation by the attendants who were usually 
employed to feed thrashing machines did not pre- 
vent pieces of string and wire occasionally going 
through, and thus sometimes being found between 
millstones and in the insides of cattle. 
Tue TRANSMISSION OF POWER. 

After a vote of thanks had been passed to Mr. 
Samuelson for his paper, M. Achard’s valuable com- 
munication on the various modes of transmitting 
power to a distance was partially read, some of the 
more theoretical parts being omitted. We published 
the first part of this paper in our last number and 
give a second portion this week, while we shall 
complete it in our next issue. 

The discussion was opened by Mr. Shoolbred, 
who observed that as the table of the results of the 
experiments made by M. Heazenhach was not 
recorded in terms with which English electricians 
were usually familiar, he had constructed such a table 
(which he placed on the wall) which would make the 
data arrived at more easily understood, These ex- 
periments, he said, were in some respects open to 
doubt, a conclusion to which their author also seemed 
himself toincline. In some of the experiments made 
by Dr. Siemens on the transmission of power by 
electricity, that gentlemen, he said, came to the 
conclusion that the various losses approximately 
approached fifty per cent., but from some experi- 
ments he had lately made (the results of which he 
had not as yet had time to work out) he believed 
that if suitable speeds were used a higher efliciency 
could be obtained. Much use, he thought, could 
also be made of the power developed by large water- 
falls by means of electric transmission as was now 
done by Sir W. Armstrong, who conveyed the power 
developed by a turbine at a distance of three- 
quarters of a mile from his house by means of a 
cable to his residence, where in the evening it was 
used for driving Swan electric lamps and during the 
day for working a circular saw-bench. Ile said he 
also thought electric transmission might be very 
conveniently applied to overhead shop travellers. 
Mr. A. Siemens next remarked that electric trans- 
mission of power could in very many cases be use- 
fully employed in connexion with large waterfalls 
or central stations using steam power, the power 
thus generated being produced under circum- 
stances most conducive to high economy, He 
also referred to the applications of electric trans- 
mission which had been made by Dr. Sivmens 
at his house at Tunbridge Wells, and which we 
have already fully described. Mr. Fernie said that 
there had hitherto been great difficulty in inducing 
people to settle in new districts merely to avail 
themselves of the advantages of cheap motive power 
for manufacturing operations, the capital invested 
in such enterprises usually being sunk unprofitably. 
In Switzerland very great use was made of power 
supplied by water under pressure ; in Geneva, for 
example, numbers of small watchmaking factories 


were so driven, wood fuel for domestic purposes | 


was also now cut up by a migratory sawyer, who 
took his apparatus from house to house, and coupled 
it on to the street main by a pipe whenever neces- 
sary. Still, however, he regretted to say there was 
a large waste of power going on in Switzerland at 
the present time; a company had lately been 
formed to utilise the power now running to wast 


impaired by the necessary works that they caused 
the scheme to be abandoned. Mr. Fernie also 


| inquired whether any attempts had yet been made 


memory, he thought this height was 400 ft., this was to use steel wire ropes for transmitting power—a 
for reaping machines ; self-binders, he said, required | purpose for which he thought they would be espe- 


50 per cent. more power. 





Mr, Powis James made | cially suitable, 








'were he considered also desirable. 
| the 


Mr. Schénheyder took exception to the statement 
made by the author that a partial vacuum is pro- 
duced between belts and pulleys, and asked if this 
remark was based on actual observation ; he said he 
was rather inclined to the contrary belief, viz., that 
air accumulated underneath belts. What the result of 
the action of centrifugal force on belts at high speeds 
might be, he could not at the moment say. The 
slipping action referred to by the author he thought 
accounted to a great extent for the short life of the 
ropes used ; or this might also be partially accounted 
for by the heavy loads under which the ropes were 
continuously used, which might be obviated by 
using heavierropes. With regard to the table given 
by the author of the loss of head in pipes by friction 
he considered the quantities stated to be five or six 
times larger than the generally accepted values. 
‘The loss of efliciency in hydraulic pipes he knew to 
be very great, but regretted that no experimental 
data had been published on this subject. Mr. Mair, 
who spoke next, said he considered there were great 
losses by the use of air compressors, but the waste of 
power in water transmissions he considered equally 
great. Mr. Rich remarked that he considered an 
air pressure of about 30 lb. per square inch as the 
most advantageous, the chief inconvenience expe- 
rienced in the use of so low a pressure being the 
large size of the pipes required. Glycerine he had 
found the best lubricant for air engines, and the 
deposition of ice in the exhaust he had been able to 
obviate in some cases by the use of a gas jet burned 
under the cylinder. In water engines he had 
experienced the greatest dilficulty from the cutting 
of slide valves, and he considered they should always 
be balanced ; long strokes and low piston velocities 
On account of 
lateness of the hour, the meeting was then 
adjourned, and on its being resumed on Friday 


|afternoon Mr. Shoolbred drew attention to a couple 


of diagrams he had placed on the wall in the interim. 
One of these represented the Siemens locomotive as 
used in Berlin, which developed a useful effect of two 
horse power, and the other the very compact quad- 
ruple electric machine of M. Menier driven from a 
turbine at their chocolate works at Noisiel, and used 
for working a plough, where it gave off 16 to 18 horse 
power. The only similar applications Mr, Shool- 
bred knew of in this country were. he said, one in use 
by Mr. Poynter, at his works at Greenwich, and the 
one belonging to Sir W. Armstrong before referred 
to. Mr. Schonheyder remarked that a friend of his, 
who unfortunately was not then present, had drawn 
his attention toauother means of transmitting power 
to a distance which was not mentioned in the paper, 
namely, by steam in properly protected pipes laid 
underground; this system, he said, he understood 
was in successful operation in Chicago, Mr. Elling- 
ton drew attention to the existence of the public 
transmission of power in ILull by means of hydraulic 
pressure, and the discussion was closed by Mr. 
Fernie remarking that Mr. Forrest, the secretary 
of the Institution of Civil Engineers, had managed 
to procure a very excellent series of photographs 
showing some large Swiss wire-rope transmissions. 
These photographs were, he said, now on view at 
the Institution library. 


~ Macutnes ror Propucixe Corp Arr. 

The next paper read was by Mr. J. B. Lightfoot, 
of Dartford, on ‘* Machines for Producing Cold Air,” 
which we shall publish in due course. In the mean 
time we may state that Mr. Lightfoot’s paper com- 
menced with some general remarks on the behaviour 
of air under compression and expansion, and then 


lafter briefly describing some of the chief refrige- 








rating machines in which air is employed, went on 
to deal with machines constructed by the author's 


| firm, these machines being founded on the Giffard 


type. Finally, the author gave some remarks 
on the commercial employment of cold air machines, 
On the conclusion of the reading of the paper the 
author remarked that the large machine illustrated 
by the diagrams was now at work at the cold storage 
depot established at Upper Chames-street. 

‘The discussion was opened by Mr. Schénheyder, 
who observed he by no means agreed with the 
opening statement of the paper, that rapid com- 
pression of air behind a piston was necessary 
to produce arise in temperature, the rise of tem- 
perature would always bear the same proportion to 
the decrease in volume quite independent of the speed 
of compression ; when this speed however was very 
much reduced, the rise of temperature might not be 
apparent, owing to the speed of the transmission of 
the heat through the walls of the cylinder, In some 
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experiments he had made some years ago on a 
Giffard machine he had obtained diagrams practi- 
cally identical with those exhibited by the author, 
and he quite agreed with him that loss of efficiency 
was brought about by the injection of water. From 


the mode of piston packing employed in the machine’ 


he had tested he was certain very great friction 
must have been produced, and this naturally would 
result in the development of heat which under these 
circumstances was most undesirable. With reference 
to Kirk’s machine at Hong Kong, referred to in the 
paper as making one ton of ice with an expenditure 
of five hundredweight of coal, he said that some 
machines on other systems were now doing the 
same work with two hundredweight. The class of 
steam engines shown by the diagrams as used for 
driving the machines were, he said, of the most 
uneconomical description, being in some cases even 
unjacketted trunk engines, which would probably 
require at least 60 lb. water per hour per indicated 
horse power. ‘he design of these engines was, in 
some particulars at least, ugly and he thought weak, 
the overhang between the centre of the crank-pin 
and the main bearing being very great. Siddeley’s 
machine, he said, when cooling water through 
moderate ranges of temperature produced a useful 
effect of 15,000 thermal units per indicated horse 
power applied; when making ice the efficiency 
was decreased to about one-half the above. Giffa «1's 
machine produced 1000 thermal units per horse 
= when cooling air down to 40 deg. or 50 deg. 
elow zero. 

Mr. Gorman said he agreed with Mr. Schonheyder 
that other systems than the one under dis- 
cussion were more economical ; the Kirk machine 
at Hong Kong had, he informed the meeting, 
been replaced by another machine, on account 
of the superior economy in fuel of the latter. Mr. 
Crampton remarked that it was perfectly useless 
discussing the coal consumption of the various 
machines unless the particular types of engines used 
in driving them were known also. Mr. Joy observed 
that the Kirk machine at Hong Kong, and the 
other machines referred to by Mr. Schdnheyder and 
Mr. Gorman, were for producing ice, not cold air, 
and their relative efficiencies were not, therefore, 
properly comparable, and should not be confused one 
with the other. Mr. Macfarlane Gray said he agreed 
with Mr, Schénheyder that rapid compression of 
the air was not necessary to produce rise to tem- 
perature. Mr. Joy’s view of the matter he regarded 
as the right one, it was unfair to confound the 
efficiencies of ice and cold air producing machines. 
With regard to the question of economy of fuel in 
the production of cold air, he considered each case 
must be judged by its own special circumstances, 
simplicity of construction being in many situations 
of paramount importance in his opinion. With 
regard to the diagrams given of the expansion 
curves, he thought they would be improved by the 
addition of the absolute vacuum line, Mr. R. Price 
Williams, who spoke next, commented on the 
extreme importance of the introduction of machines 
of the nature of those described by the author, as 
a means of procuring the enormous food supply 
now necessitated by the rapid increase of popula- 
tion. In a letter which he had lately received from 
Sir W. Armstrong on the subject of the coal supply, 
that gentleman had also referred to the food supply 
as one of the most pressing questions which had 
to be considered, and Mr, Williams thought these 
machines were of the utmost importance in dealing 
with this most vital question. Fuel economy was, 
he thought, a matter of minor importance com- 
pared with simplicity and facility of adaptation. 

In replying to the discussion the author remarked 
that he quite agreed with Mr. Schonheyder as to the 
disadvantages of the form of piston used in the 
Giffard machine, but as merely manufacturers under 
Mr, Giffard’s license they had no voice in the matter. 
The type of engine used could, he said, of course 
be varied, but asa rule they were entirely in the 
hands of purchasers, who generally wanted the 
least expensive class of machine, and were unwilling 
to pay for compound engines, which naturally cost 
more than the simple type of engines shown. 

The paper on “ Stone-Dressing Machinery,” which 
we shall publish in an early number, by Mr. J. D. 
Brunton and Mr. F. Trier, was next taken, and 
on the conclusion of its reading Mr. Trier 
remarked that the chief point to be observed 
in working such machines advantageously was 
to keep them supplied with stone with sufficient 
rapidity. In a machine such as that shown in 
the diagrams at least three tables should be 





used in order to keep it fully at work. In some 
machines they had in operation dressing flags they 
had as many as nine tables in use feeding the work 
up to the machine, which by this means they were 
enabled to keep at work consecutively for two hours. 
As described in the paper, the revolving cutters 
operating on the stone are driven, but the pinions or 
cutter spindles which impart the motion are not 
keyed fast but are driven bya sort of differential 
clutch arrangement, which enables the cutters to 
overrun on the stone when necessary. ‘The machines, 
he said, were capable of operating on millstone grit, 
and when working on granite one set of cutters 
could finish 10 to 15 square feet without sharpening, 
according to the quality of the stone treated, In 
answer to a question by Mr.Crampton as_ » the 
expense of work done by this machine compareu to 
handwork, the author stated that in Lancashire 
handwork on hard millstone grit -osting sixpence, 
cost only twopence when done by che machine, and 
that the saving when dressing granite was even 
greater, these prices included all charges of wear 
and tear, interest, &c. Mr. R. Price Williams 
asked where any of these machines were actually at 
work, and in reply Mr. Brunton said at Paris and 
Aberdeen, the latter machine having replaced 
one they discovered on trial to be too light, 
great massiveness in their construction being, as 
they found by experience, an absolute neces- 
sity in machines of this nature. At La Ferté 
sous Jouarre the machine was also at work 
dressing French burr millstones, and in Paris it was 
operating on millstones 9 ft. in diameter used for 
grinding chocolate; these stones were dressed on 
both sides and had to be perfectly parallel, an opera- 
tion exceedingly difficult to obtain with handwork, 
The total time occupied in doing them ranged 
between thirty and thirty-five minutes, including the 
time necessarily occupied in changing the cutters 
and the stones on the machine ; the ordinary time 
taken by hand labour was five days, a good work- 
man being capable of dressing about two and a half 
square feet per diem of such work. This system 
was very largely in use for turning stone as well 
as for planing it, all the columns at present made 
in England being turned out by Mr. Brunton’s 
lathes. With regard to the best angle for the 
cutters, they had arrived by experiment at 45 deg. 
as the most suitable, having previously tried 22 deg. 
and 30 deg. The faster the machines could be 
driven the better, mechagical difficulties being the 
only limits in this direction, speeds of 350 to 400 
revolutions per minute being practically the most 
suitable. Should one cutter accidentally prove a 
little softer than another it did not make any appre- 
ciable difference in the work, the cutters being set 
to follow one another as described in the paper, and 
this same part of the cutter never comit .wice over 
the same part of the stone. The arrises of the work 
produced in the machine were exceedingly sharp, 
and the smoothness of the finished work could 
not be approached by handwork. The discus- 
sion was brought to a termination by a ques- 
tion by Mr. Powis James respecting the velocities 
and angles of cutters used for various kinds of work, 
which was answered by Mr. Trier, who stated that 
the angles of the cutting edges of the cutters varied 
from 35 deg. to 10 deg. for finishing work, the 
speeds being also modified to a certain extent. 
Tue FArQuHarR FILTERING APPARATUS. 

The last paper read was on the “ Farquhar 
Filtering Apparatus,” by Mr. Henry Chapman, 
Baron Clauzet of Toulon’s paper, “ Rivetting, with 
Special Reference to Shipwork,” which was entered 
on the programme, not having been finished in time. 
Mr. Chapman’s paper, which we shall publish in an 
early issue, described a form of filter in which 
exceedingly rapid action is obtained by securing 
the continuous removal of the solid and slimy 
matters as they are deposited on the surface of the 
filter bed during the process of filtration. The 
removal of this deposit is effected by mechanical 
means, and the results of working as recorded in 
the paper were very striking. 

Mr. Hawksley opened the discussion by observing 
that the facts put on record in the paper seemed to 
him simply incredible, and he would much like to 
see the machine at work before he came to a definite 
conclusion on the subject. In the filter beds of 
water works he said he considered the rate of filtra- 
tion should not exceed a speed of fifty gallons in 
twenty-four hours through an area of one square 
foot, otherwise the water would not be pure. In 
the present day he said filtration was not looked on 
as the merely mechanical operation it had formerly 





been considered, a gradual oxidation when slowly 
passing through the filter bed permitting any traces 
of nitrogeneous matter to be slowly burned off. He 
considered there would not be any hope of this new 
apparatus being successfully employed for water 
works purposes, although he thought it might 
become very useful in dealing with sewage and 
certain kinds of manufactures, as sugar, for 
instance. In water works filtration the limit of 
head was found to be about 2ft., or else the 
water passed too rapidly through the filter bed 
to be properly filtered. 

Mr. Crampton, who spoke next, observed that with 
the machines uuder discussion it would be necessary 
to employ a complete pumping plant in order 
artificially to produce the necessary head as well 
as to provide the filtering machines themselves. 
Mr, Newman desired to be informed whether it was 
supposed these filters would be applicable in the 
case of foreign water works, say in South America 
or such other places, where as a rule the water sup- 
ply was sufficiently pure to enable it to be used 
without any previous filtration, and where it would 
only be necessary to filter occasionally, as when 
floods occurred to disturb the rivers supplying 
the water. He thought cinders would also prove a 
most valuable material as a filtering medium in this 
machine, in lieu of sawdust, on account of the 
large number of sharp angles they presented to 
arrest the particles of solid suspended matter. He 
quite agreed with Mr. Hawksley that a wider expe- 
rience was necessary of the working of the machine 
before coming to any definite conclusion as to its 
capabilities. Mr. Hawksley said he considered the 
machine might be good enough for the case sug- 
gested when filtering had only to be resorted to 
occasionally, and when the water though perhaps 
not absolutely colourless could still be delivered 
sufficiently pure for all practical purposes under the 
circumstances. A member asked if this filter had 
ever been used for water employed in coal-washing 
machines, and Mr. Schénheyder inquired whether 
Mr. Farquhar always proposed to employ sawdust 
when dealing with water for town supply. 

In reply to the discussion Mr. Farquhar observed 
that he must disagree from Mr. Hawksley in the 
conclusions to which he had arrived, and in support 
of this opinion he referred to the tests mentioned in 
the paper as having been carried out by the chemist 
at the Fives Lille works, this blotting-paper test 
being, he said, the recognised standard of delicacy of 
filtration among all chemists. When experimenting 
with pounded glass as a filtering medium in the 
machine he had been able to remove a considerable 
deposit from water taken from the main of a water 
works company who had presumably already fil- 
tered it; he was able also, he said, to arrest finely 
divided clay held in solution in the water by means 
of his process. The depth of the ordinary filter 
beds for water companies was usually 6 ft., whereas 
with his arrangement a depth of only 1 ft. was 
necessary. He much regretted, he said, not being 
able to exhibit the model filter referred to in the 
paper for the inspection of the members, it being 
at the time in use in Belgium. He hoped, however, 
soon to have some of them at work in this country. 
The meeting then terminated with a vote of thanks 
to the Institution of Civil Engineers for the use of 
their rooms, 
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AIR COMPRESSORS FOR THE ARLBERG 
TUNNEL. 

Is fulfilment of the promise recently made we now 
publish engravings of the air compressors erected at the 
St. Anton entrance of the Arlberg Tunnel (Tyrol, Austria). 
There are two pairs of these compressors at the tunnel, 
each pair being driven by a turbine. The compressors 
have been constructed from the designs of Mr. Stanek, 
of Prague, by the engineering works of Messrs. Breit- 
feld, Danek, and Co. They are of the submerged piston 
type, their bodies being filled with water to such an 
extent that its surface just reaches the exhaust valves at 
the end of each stroke. The suction and exhaust valves 
are flat dises of india-rubber, and they are all arranged 
in a horizontal plane, so that the horizontal surface of 
the rising water column is not disturbed when it reaches 
the valves. This is an important feature, for if the 
surface is broken the disturbed water encloses a quantity 
of air, and the effect of the compressor is proportionately 
less. The Arlberg compressors have a piston diameter of 
400 mm., or 15} in., and a stroke of 650 mm., or 254 in. 
Compressors of the same type and approximately of the 
same dimensions are working at various places, and give 
very satisfactory results even at the comparatively high 
speed of sixty and even seventy double strokes per 
minute. 





PRESERVING RAILWAY SLEEPERS. 

AN improved process of enabling timber to withstand 
the effects of decay, particularly when placed in unfavour- 
able situations, has been for some years past successfully 
carried out in France by Mr. Blythe, and through the 
courtesy of Messrs. Connor and Co., of 11, Queen Victoria- 
street, we are now enabled to lay drawings and particulars 
of its most recent development before our readers. In 
the ordinary system of creosoting, as is well known, the 
creosote is either injected under pressure into the timber 
or the latter is allowed to soak for a considerable time 
in creosoting tanks, the result being that the outside is 
well treated, but there isa chance of the sap and wet 
being sealed up in the inside. The essential difference 
of Blythe’s process is that before the creosoting proper 
is commenced, the sap is all driven out of the timber 
by means of volatilised creosote driven in, in conjunction 
with superheated steam. The apparatus for carrying out 
the process, which we illustrate on the opposite page, is 
a portable one of which eight or ten sets have been at 
work for the last two years on several of the leading 
French railways ; it is capable of turning out about 750 
sleepers per day. 

The whole arrangement is carried on two four-wheeled 
trucks with wrought-iron under frames, the truck shown 
on the right in Fig. 1 carrying the boiler, superheater, 
and the oil reservoir tanks, while the four creosoting 
cylinders are placed on the truck on the left. To 
force the sap out of the timber placed in the creosoting 
cylinders K K, a charge of creosote is run out of one of 
the reservoirs C C, containing each 500 gallons, into the 
measuring vessel D. From thence it is run into the 
boiler E, where it is heated by a coil of steam pipe to a 
temperature of 200 deg. Fahr., and is then forced into 
the dome F, escaping from the top of the dome in the 
form of spray, those particles of the creosote which rise to 
the top and are not already in a state of spray falling 
back. An ejector J is fixed on top of this dome, this 
ejector being supplied with steam superheated to 600 deg. 
Fahr. by the small vertical boiler B on the right of the 
large boiler. This superheating boiler is arranged on 
Root’s system, and is provided with a separate furnace, 
coal being the fuel used in both boilers, This mixture 
of creosote in the form of spray, and superheated steam, 
on being turned into the creosoting cylinders, naturally 
condenses rapidly on meeting the cold wet timber, and 
its supply is kept up until the pressure gauges on top of 
the creosoting cylinders show 80 1b. per square inch, and 
the outflow of sap, which is at present allowed to run to 
waste, ceases issuing from the bottom of the cylinders, The 
outflow valves at the bottom of the cylinders are then 
closed, and more vaporised creosote is forced through, the 
remaining quantity of the mixture being returned to the 
vessel FE, which is kept at a lower pressure than the boiler. 
When this blowing through has been carried on fora short 
tine the valves are shut, the cylinders filled up with 
creosote, and the predetermined charge of creosote to be 
injected is measured into the domes L L on the tops of 
the creosoting cylinders K K, Figs. 1 and 2 ; this charge is 
then forced in the ordinary way at a pressure of 120 lb. 
per square inch, the whole operation occupying about 
an hour to an bour and a quarter. When long timber 
has to be treated the tanks are taken off the trucks and 
bolted together end to end, thus admitting logs of any 
length. In France the apparatus is in use as we show 
it, the creosoting tanks beng placed across the truck, 
but in England, owing to the distance between the roads 
being less the tanks must be placed longitudinally on the 
trucks, 

This process has been in use in England for abouta 
year, Messrs. Connor having established works at Mill- 
wall capable of dealing with thirty-five loads of timber 
per day; these works, they inform us, have been so 
fully employed that they are now completing plantcapable 
of treating 350 loads per day. They have creosoted in 
this way a number of piles for Messrs. Lucas and Aird 
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for use in the Victoria Dock extension, as well as 
sleepers for the Brighton, Metropolitan, and Great 
Western Railways. For carpenters’ and joiners’ work in 
houses, &c., the process is also coming largely into use ; 
in this case, the first part of the process only being 
applied, the sap being driven out by the mixed creosote 
and superheated steam, this alone being found perfectly 
sufficient to protect the timber from decay where it is 
not placed in such trying situations as sleepers and 
piles. One great advantage claimed for the process is 
that perfectly wet or green timber can be dealt with, 
thus avoiding the heavy cost involved in seasoning it. | 
We shall watch the development of the process in Eng- 
land with interest, and inform our readers of the recep- 
tion it meets with here. 








Tue INSTITUTION oF CiviL ENGINEERS.—At the 
meeting on Tnesday, February 1, Mr. James Abernethy, 
F.R.S.E., President, in the chair, it was announced that 
the Council had recently admitted Messrs. Baldwin Harry 
Bent, Edward Robert Birch, B.A., Selwyn Alfred Cutler, 
Henry Joseph Hamp, Hugh Rowland Jackson, Thomas 
Cassinet Palmer, Allan Booth Rome, Walter Donglas | 
Seaton, and Archibald William Willet, as students. The 
monthly ballot resulted in the election of Messrs. John 
George Barton, West Donegal Railway ; Francis Colling- | 
wood, Resident Engineer, New York Approach, Brooklyn | 
Bridge; Josiah Easton Cornish, Resident Engineer and 
Manager, Alexandria Water Works; Casimir Stanislaus 
Gzowski, Toronto, Canada; Robert Searles Lindley, 
Frankfort-on-the-Maine; Charles Sandiford, Locomotive 
Superintendent, Scinde, Panjab, and Delhi Railway, and | 
Richard Flint Welby, Rio de Janeiro, as members; of 
Messrs. James Thomas Arrow, Westminster ; John Audley 
Frederick Aspinall, Great Southern and Western Railway, | 


SS | MAS . 
Dublin ; John Barker, Resident Engineer, Sao Paulo Rail 
way, Brazil; Edward Golding Barton, Dundalk; Arthur 
Irvine Beanfort Bedford, Assistant Resident Engineer, 
Port Trust, Bombay ; Thomas Blair, Stud. Inst. C.E., St. 
Mary Axe; John Holmes Blakesley, M.A., Earl's Court ; 
Charles John Ennor, Wadebridge; Charles Farquhar 
Findlay, M.A., Dockyard, Liverpool ; George Frederick 
Lee Giles, Kimberley, South Africa; Malcolm Grant- 
Dalton, Stud. Inst. C.E., Westminster ; Charles Frederick 
Hughes-Hallett, M.A., Westminster ; William Inglis, 
Stud. Inst. C.E., North British Railway, Montrose ; George 
Arthur Jones, Stud. Inst. C.E., Westminster ; Jorgen 
Daniel Larsen, Poultry ; John Linacre, Assistant Engineer, 
Brecon and Merthyr Railway ; Henry Hare Manwaring, 
Stud. Inst. C.E., Assistant Engineer, South Metropolitan 


| Gas Company; Walter Sery Nicholson, Westminster ; 
| John Perry, West Kensington; Richard Read, City Sur- 


veyor, Gloucester ; Edward Brough Taylor, Stud. Inst. 
C.E., Westminster ; Charles Henry Thomas, Chief Resi- 
dert Engineer, Brecon and Merthyr Tydfil Junction Rail- 
way; Alfred Edward White, Town Hall, Hull; John 
Henry William, Stud. Inst. C.E., Westminster ; and John 
Edward Worth, Borough Engineer, Burslem, as associate 
members ; and of Messrs. William Robert Bousfield, M.A:, 
Barrister-at-Law, Temple; and Richard Boughey Monk 
Lingard-Monk, Solicitor, Manchester, as associates. 





AMERICAN LocoMOTIVE BuILDING.—The Denver and 


| Rio Grande Railroad Company has awarded to the Baldwin 


Locomotive Works a contract for 144 narrow gauge engines, 

to be delivered during the current year. The locomotives 

are to be of extra weight, and many of them built with 

five pairs of driving wheels. The amount of the contract 

is something over 1,000,000 dols. The company has also 

ce an order for twenty engines to the Grant motive 
orks. 
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Compressed air in passing along the pipe, assumed to be 
horizontal, which conveys it from the place of production 
to the place where it is to be used, experiences by friction 
a diminution of pressure, which represents a reduction in 
the mechanical power stored up, and consequently a loss of 
efficiency. The loss of pressure in question can only be 
calculated conveniently on the hypothesis that it is very 
small, and the general formula employed for the pur- 
pose is : 

P,—p_4L 

a 

where D is the diameter of the pipe, assumed to be uniform, 
L the length of the pipe, p; the pressure at the entrance, 
p the pressure at the farther end, u the velocity at which 
the compressed air travels, £\ its specific weight, and f (wu), 
the friction per unit of length. In proportion as the air 
loses pressure its speed increases, whilst its specific weight 
diminishes ; but the variations in pressure are assumed to 
be so small that u and A may be considered constant. 

As regards the quantity f(u), or the friction per unit of 
length, the natural law which regulates it is not known, 
and it can only be expressed by some empirical formula, 
which, whilst according sufficiently nearly with the facts, 
is suited for calculation. For this purpose the binomial 
formula au + bu?, or the simple formula }, w* are generally 
adopted ; a b and 3, being coefficients deduced from experi- 
ment. The values, however, which are to be given to 
these coefficients are not constant, for they vary with the 
diameter of the pipe, and in particular, contrary to for- 
merly received ideas, they vary according to its internal 
surface. The uncertainty in this respect is so great that 
itis not worth while, with a view to accuracy, to relinquish 
the great convenience which the simple formula b, u? offers. 
It would be better from this point of view to endeavour, as 
has been suggested, to render this formula more exact by 
the substitution of a fractional power in the place of the 
square, rather than to go through the long calculations 
necessitated by the use of the binomial au-+bu*. Accord- 
ingly, making use of the formula 5, u?, the above equation 
becomes, . 


f (u), 


A 
or, introducing the discharge per second, Q, which is the 
usual figure supplied, and which is connected with the 
velocity by the relation Q= ~ > “we have 

Pi—P _ 64 d, L Q2 

a nm? D* : 
Generally the presure p, at the entrance is known, and the 
pressure p has to found; it is then from p; that the 
valves of Qand A are calculated. In experiments where 
p, and p are measured directly, in order to arrive at the 
value of the coefficient 4;, Q and 4 would be calculated for 
the mean pressure } (p;+>p). 

The values given to the coefficient 4, vary considerably, 
becaase, as stated above, it varies with the diameter, and 
also with the nature of the material of the pipe. It is 
generally admitted that it is independent of the pressure, 
and it is probable that within certain limits of pressure this 
hypothesis is in accordance with the truth. 

D’Aubuisson gives for this case, in his ‘“ Traité 
d’Hydraulique,”’ a rather complicated formula, containing 
a constant deduced from experiment, whose value, accord- 
ing to a calculation made by the author, is approximately 
b,=0.0003. This constant was determined by taking the 
mean of experiments made with tin tub:s of 0.0235 m. 
(}3 in.), 0.05 m. (2 in.), and 0.10 m. (4 in.) diameter ; and 
it was erroneously assumed that it was correct for all 
diameters and all substances. 

M. Arson, engineer to the Paris Gas Company, published 
in 1867, in the ‘‘ Mémoires de la Société des Ingénieurs 
Civils de France,’’ the results of some experiments on the 
loss of pressure in gas when passing through pipes. He 
employed cast-iron pipes of the ordinary type. He has 
represented the results of his experiments by the binomial 
formula au+6 u?, and gives values for the coefficients a 
and b, which diminish with an increase in diameter, but 
would indicate greater losses of pressure than D’Aubuis- 
son’s formula. 

M. Deviller, in his ‘‘ Rapport sur les Travaux de Perce- 
ment du Tunnel sous les Alpes,’”’ states that the losses of 
pressure observed in the air pipe at the Mont Cenis Tunnel 
confirm the correctness of D’Aubuisson’s formula; but his 
reasoning applies to too complicated a formula to be abso- 
lutely convincing. 

Quite recently M. E. Stockalper, engineer-in-chief at the 
northern end of the St. Gothard Tunnel, has made some 
experiments on the air conduit of this tunnel, the results 
of which he has kindly furnished to the author. These 
lead to values for the coefficient 4;, appreciably less than 
that which is contained implicitly in D’Aubuisson’s for- 
mula. As he experimented on a rising pipe it is necessary 
to introduce into the formula the difference of level A 
between the two ends; it then becomes, 

Pi-—P_ 64 by LQ?+h. 
a = 72 p> 

The following are the details of the experiments : 

First Series of Experiments. —Conduit consisting of cast 
or wrought-iron pipes, joined by means of flanges, bolts, 
and gutta-percha rings. 
4600 metre (15,100 ft.) ; h=-26.77 metre (87 ft. 10 in.). 


lst Experiment.—Q =0'1869 cubic metre (6.57 cubic | 


feet), at a pressure of $(p,+p), and a temperature of 
22 deg. Cent. (72 deg. Fahr.) ; p,=5.60 atmospheres, 
p=5.24 atmospheres. Hence p,—p=0.36 atmosphere 
= 0.36 x 10334 kilogs. per square metre (2116 lb. per square 
foot) ; whence we obtain b,=0.0001697. 

D’Aubuisson’s formula would have given p,—p=0.626 
atmosphere ; and M. Arson’s would have given pj;—p= 
0.9316 atmosphere. 


D=0.20 metre (8 in.); L=| 





2nd Experiment.—Q=0.1566 cubic metres (5.53 cubic 
feet), at a pressure of }(p,+p), and a temperature of 
22 deg. Cent. (72 deg. Fahr.); p,—4.35 atmospheres, 
p=4.13 atmospheres. Hence p,—p=0.22 atmosphere= 
0.22 x 10334 kilogs. per square metre (2116 lb. per square 
foot); whence we obtain 6,=0.0001816. 

D’Anbuisson’s formula would have given pj=p=0.347 
atmosphere ; and M. Arson’s would have given p,—p= 
0.5382 atmosphere. 

3rd Experiment.—Q—0.1495 cubic metre (5.28 cubic feet), 
at a pressure of 4 (p;+p) anda temperature of 22 deg. 
Cent. (72 Fahr.); p,=3.84 atmospheres, p=3.65 atmo- 
spheres. Hence p,—p=0.19 atmosphere=0.19 x 10334 
kilogs. per square metre (2116 1b. per square foot) ; whence 
we obtain b,—0.0001966. 

D’Aubnisson’s formula would have given pyp—p=0.284 
atmosphere, and M. Arson’s would have given p,—p= 
0.4329 atmosphere. 

Second Series of Experiments.—Conduit composed of 
wrought-iron pipes, with joints as in the first experiments. 
D=0.15 metres (6in.), {522 metres (1712ft.), h=3.04 
metres (10 ft.). 

lst Experiment. —Q=0.2005 cubic metre (7.08 cubic 
| feet). at a pressure of 4 (p,+p), and a temperature of 
| 26 deg. .5 Cent. (80 deg. Fahr.); p,=5.24 atmospheres, 
|p=5.00 atmospheres. ence py—p=0.24 atmosphere= 
| 0.24x< 10334 kilogs. per square metre (21161b. per square 
| foot); whence we obtain 6,=0.0002275. 
| 2nd Experiment.—Q=0.1586 cubic metre (5.6 cubic 
| feet), at a pressure of $ (p,+p), and a temperature of 
26 deg. .5 Cent. (80 deg. Fahr.); p,=3.650 atmospheres, 
»=3.545 atmospheres. Hence p,—p=0.105 atmosphere= 
0.105 x 10334 kilogs. per square metre (2116 lb. per square 
foot); whence we obtain b;—=0.0002255. 

It is clear that these experiments give very small values 
for the coefficient. The divergence from the results which 
D’Aubuisson’s formula would give is due to the fact that 
his formula was determined with very small pipes. It is 
probable that the coefficients corresponding to diameters 
of 0.15 metre (6 in.) and 0:20 metre (8 in.) for a substance 
as smooth as tin would be still smaller respectively than 
the figures obtained above. The divergence from the 
results obtained by M. Arson’s formula does not arise from 
a difference in size, as this is taken into account. The 
author considers that it may b> attributed to the fact that 
the pipes for the St. Gothard Tunnel were cast with much 
greater care than ordinary pipes, which rendered their 





joints produce much less irregularity in the internal sur- 
face than the ordinary spigot and faucet joints. Lastly, 
the difference in the methods of observation, and the errors 
which belong to them, must be taken into account. M. 
Stockalper, who experimented on great pressures, used 
metallic gauges, which are instruments on whose sensi- 
bility and correctness complete reliance cannot be placed ; 
and moreover the standard manometer with which they 
were compared was one of the same kind. The author is 
not of opinion that the divergence is owing to the fact that 
M. Stockalper made his observations on an air conduit, 
where the pressure was much higher than in gas pipes. 
Indeed it may be assumed that gases and liquids act in the 
same manner; and, as will be explained later on, there 
is reason to believe that with the latter a rise of pressure 
increases the losses of pressure instead of diminishing 
them. 

All the pipes for supplying compreszed air in tunnels 
and in headings of mines are left uncovered, and have 
flanged joints ; which are advantages not merely as regards 
prevention of leakage, but also for facility of laying and of 
inspection. Ifa compressed air pipe had to be baried in 
the ground, the flanged joint would lose a part of its advan- 
tages ; but nevertheless the author considers that it would 
still be preferable to the ordinary joint. 

It only remains to refer to the motors fed with the com- 
pressed air. This subject is still in its infancy from a prac- 
tical point of view. In proportion as the air becomes hot 
by compression, so it cools by expansion, if the vessel con- 
taining it is impermeable to heat. Under these conditions 
it gives out in expanding a power appreciably less than if 
it retained its original temperature ; besides which the fall 
of temperature may impede the working of the machine, by 
freezing the vapour of water contained inthe air. If it 
is desired to utilise to the utmost the force stored up in the 
compressed afr, it is necessary to endeavour to supply heat 
to the air during expansion, so as to keep its temperature 
constant. It would be possible to attain this object by the 
same means which prevent heating from compression, 
namely by the cireulation and injection of water. It 
would perhaps be necessary to employ alittle larger quan- 
| tity of water for injection, as the water, instead of acting 
| by virtue both of its heat of vaporisation and of its specific 
heat, can in this case act only by virtue of the latter. 

These methods might be employed without difficulty for 
air machines of some size. It would be more difficult to 
| apply them to small household machines, in which simpli- 
| city is an essential element; and we must rest satisfied 
| with imperfect methods, such as proximity to a stove, or 
| the immersion of the cylinder in a tank of water. Con- 
| sequently loss of power by cooling and by incomplete 
| expansion cannot be avoided. The only way to diminish 
| the relative amount of this loss is to employ compressed air 
at a pressure not exceeding three or four atmospheres. 

The only real practical advance made in this matter is 
| M. Mékarski’s compressed air engine for tramways. In 
this engine the air is made to pass through a small boiler, 
containing water at a temperature of about 120 deg. Cent. 
(248 deg. Fahr.), before entering the cylinder of the engine. 
It must be observed that in order to reduce the size of the 
reservoirs, which are carried on the locomotive, the air 
inside them mast be very highly compressed ; and tbat in 
going from the reservoir into the cylinder it passes through 
a reducing valve, or expander, which keeps the pressure of 
admission at a definite figure ; so that the locomotive can 








surfaces smoother; and also to the fact that flanged | p 


continue working so long as the supply of air contained in 
the reservoir has not come down to this limiting pressure. 
The air does not pass the expander until after it gone 
through the boiler already mentioned. Therefore, if the 
temperature which it assumes in the boiler is 100 deg. Cent. 
(212 deg. Fahr.), and if the limiting pressure is 5atmospheres, 
the gas which enters the engine will be a mixture of air and 
water vapour at 100 deg. Cent. ; and of its total pressure 
the vapour of water will contribute 1 atmosphere and the air 
4atmospheres. Thus this contrivance, bya small expenditure 
of fuel, enables the air to act expansively without injurious 
cooling, and even reduces the consumption of compressed 
air to an extent which compensates for part of the loss of 
power arising from the preliminary expansion which the air 
experiences before its admission into the engine. 

t is clear that this same contrivance, or, what amounts 
to the same thing, a direct injection of steam, at a sufficient 
pressure, for the purpose of maintaining the expanding air 
at a constant temperature, might be tried in a fixed engine 
worked by compressed air with some chance of success. 
Whatever method is adopted, it would be advantageous 
that the losses of pressure, in the pipes connecting the 
compressors with the motors, should be reduced as much 
as possible, for in this case that loss would representa loss 
of efficiency. If, on the other hand, owing to defective 
means of reheating, it is necessary to remain satisfied with 
a small amount of expansion, the loss of pressure in the 
pipe is unimportant, and has only the effect of transferring 
the limited expansion to a point a little lower on the scale 
of pressures. 

If W is the net disposable force on the shaft of the 
engine which works the compressor, v, the volume of air 
at the pressure p, given by the compressor, and at the 
temperature of the surrounding air, and p® the atmo- 
— pressure, the efficiency of the compressor, assuming 
the air to expand according to Boyle’s law, is given by the 
well-known formula 
1 


P, V, log. P. 
a 


Ww 


Let p, be the value to which the pressure is reduced by the 
loss of pressure at the end of the conduit, and v, the 
volume which the air occupies at this pressure and at 
the same temperature; the force stored up in the air at 
the end of its course through the conduit is p, v, log. 


P2, consequently the efficiency of the conduit is 


o 
Pq Vz log. Ps 
ES 
Pr vr, log. 2! 
° 
a fraction which may be reduced to the simple form 
log. S 
Po 
log. 3 
Po 
if there is no leakage during the passage of the air, because 
in that case p, va=p, %- 

Lastly, if W, 1g the net disposable force on the shaft 
of the compressed air motor, the efficiency of this engine 
will be 

= 
Po Vz log. 22 
P 


and the product of these three partial efficiencies is equal to 


7 , the general efficiency of the transmission. 


(To be continued.) 





COMPRESSING AIR.* 
By Mr. Joun Sturgeon. 

Tue subject of this paper—viz., ‘‘ Compressing Air’’— 
embraces so wide a range that the writer cannot, in a paper 
like this, consider more than one branch of it. It has been 
so often discussed, in numerous papers and treatises, in its 
purely scientific aspect, that it is needless to go over 
again such well-trodden ground. It is proposed, therc- 
fore, that this paper shall be confined to examining into 
the most efficient and economical way of producing this 
most valuable motive power, leaving to some future occa- 
sion the consideration of its various applications. 

The gradual development of compressed air as a motive 
power—being entirely within the past twenty-five years— 
will be fresh in the memories of most of the members of 
this Institute. Omitting, therefore, to sketch a history so 
modern and well known, the writer will proceed at once to 
give a brief description of each of the best-known systems 
or types of air-compressing engines, pointing out what 
appear to him to be the failings of each. He will then 
examine briefly the conditions of the problem requiring solu- 
tion, and how those conditions may be best dealt with and 
turned to advantage. He will then describe, with the aid 
of diagrams and illustrations, an air-compressing engine, 
designed and constructed as carefully as possible in 
~ oes with the conclusions to which the investigation 
eads. 

The existing varieties of air-compressing engines may be 
divided into five distinct classes : 

1. Direct-acting—without crankshaft or flywheel —after 
the style of a ‘‘ special’ pump. 

2. “* Wet’? compressors, in which the air is compressed 
by a column of water, caused to rise and fall in a vertical 


* A Paper read before the Chesterfield and Derbyshire 
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chamber by the movement of a piston in a horizontal 
cylinder communicating therewith. 

3. Flywheel compressors, of slow speed and long stroke. 

4. Flywheel compressors, of high speed and short stroke. 

5. Stage compressors, for very high pressure. 

Another class might be made of single-acting “‘ trunk’’ 
compressors, as distinguished from ordinary double-acting 
piston compressors. . oe 

There have also been a few eccentric varieties, such as 
rotary, semi-rotary, and so forth ; but, as these have never 
come to anything, it would be needless to enlarge upon them. 

The first of these classes— the direct-acting—may almost 
be considered obsolete. Indeed, it is difficult to conceive 
how compressors of this kind ever came into use, as they 
are in flat defiance of all the necessary conditions of com- 
pressing air. As members of the Institute are well aware, 
in compressing air the load against the air piston is nothing 
at the commencement of the stroke, and ually rises 
until it reaches its maximum towards the end of the stroke. 
In the direct-acting compressor, there is no provision for 
storing up the power of the steam piston during the earlier 
part of the stroke when the load is at its minimum, to be 

iven out when it reaches its maximum. The steam cylinder 
must be filled from end to end with steam of sufficient 
pressure to overcome the maximum load on the air piston 
when it reaches the end of its stroke. ‘There is no possi- 
bility of using the steam expansively, and notwithstanding 
that the load varies so greatly, the steam power must be 
maintained without any variation whatever to the end of 
the stroke, and then allowed to rush out, without any 
expansion, producing a perfectly rectangular diagram. It 
is trne the steam may be so throttled or wiredrawn at the 
earlier part of the stroke as to have the appearance of 
being adapted equally to the load; but, as the terminal 
steam pressure must overpower the terminal air pressure, 
the cylinder must be filled with steam at the terminal 
pressure, and the result be an actual loss of power, owing 
to the throttling of the steam, although the steam expended 
will be the same as though used in full throughout the 
stroke. It may be imagined how wasteful of steam such 
engines must be. Again, as there is no crank action to 
define the limits of the stroke with unvarying accuracy, 
there must necessarily be a wide clearance and dead space 
at each end of the stroke, a clearance that varies very much 
in actual working, as there is no certainty about the 
length of stroke in these direct-acting engines. Such 
engines are, therefore, only fit for very moderate pressures, 
and even then are most wasteful of steam. The writer has 
never known them capable of working at more than 35 lb. 
to 40 lb. air pressure. 

There can be no doubt that the crank and flywheel are 
essential to make a good air compressor—the crank to 
regulate the limits of the piston travel from end to end of 
the stroke with accuracy, and the flywheel (as in all cases 
where an intermittent load or strain has to be overcome) 
to store up the power in the intervals when the load is 
least, in order to give it out again when the load reaches 
its greatest. 

The second class—viz., ‘‘ wet’? compressors—are theo- 
retically very perfect, as they insure a complete discharge 
of air from the cylinder at every stroke, leaving no dead 
spaces. But this advantage is more than counterbalanced 
by increased liability of formation of ice in the air-driven 
engines, by loss of air by absorption in the water, and by 
the necessity of working the engines at such a very slow 
speed that the flywheel becomes rather a drag upon than 
an assistance to the action, sometimes, even, partially 
backing (as if to gather itself up fora fresh run) when it 
feels the resistance of the air cushion against the water 
column in the cylinder. It will readily be understood that 
an uncommonly long stroke, with a very slow speed, is 
unavoidable in these engines, to insure the steady rise and 
fall of the water. Any slight increase of speed sets the 
water in commotion ; the piston may travel too fast for the 
descending column to follow it up closely (especially if the 
inlet valve area be small), so that a gap is left between 
the water and the piston, causing a shock and jar on the 
return of the piston. The water dashed violently to and fro 
in the air chambers, causes rapid fluctuations of pressure 
throughont the stroke, producing a diagram something 
like that shown in Fig. 4,* which is drawn from 
memory, from a diagram taken some years ago from 
a ‘‘ wet’’ compressor—the original of which has been 
lost. In this case, being short of air, it was tried to get a 
little more by increasing the speed of the engine ; but it 
was found that if the speed exceeded about 18 to 20 revolu- 
tions per minute, less air was got instead of more. 

Hence it requires a very large compressor on the wet 
principle to produce a comparatively small volume of com- 
pressed air. The stroke must be long, so as to have as 
few changes of direction as possible; the long stroke 
involves long guide bars, long crank and connecting rod in 
proportion, and large flywheel, thus producing a most 
expensive machine for a small result, and necessitating 
very costly foundations; while the expenditure of power 
in overcoming the retarding forces of friction, inertia of the 
water, &c., is also very disproportiorate to the useful effect. 

These last remarks apply equally to the third class, viz., 
dry compressors, of long stroke and slow speed, with crank 
and flywheel. But there is a further disadvantage in these 
dry compressors, viz., that the slow speed allows time for 
& considerable amount of piston leakage to take place. 

This brings the writer to one of the principal objects of 
this paper, namely, to call attention to the great advan- 
tages of the fourth class, that is, of high soeple with short 
strokes, over slow speeds with long strokes, in compressing 


air. 

When he first, about eleven years ago, began to advocate 
this system of high speeds and short strokes in compressing 
air, it met with much opposition and ridicule, which, 





* This illustration, ther with the other referred to in 
this paper, will be published in a subsequent number. 


though now beginning to die out, still crops up occasionally. 
For his part, he never could rightly understand how it 
came to be accepted as a sort of canon law that air could 
only be dealt with at slow speeds, but probably this notion 
may have arisen partly from the earlier air compressors 
being a modification of the blowing engine (like that 
erected at Govan Colliery, in 1858), or on the wet prin- 
ciple, or direct-acting without flywheel ;—and partly from 
some confusion of ideas in the application of the term 
‘*pumping”’ to compressing air, through which the lead- 
ing practice became committed to a certain system without 
much examination into the reasons on which it was based. 
Thus, in pursuance of this notion of ‘‘ pumping’’ air, the 
inlet valves were made just like pump clack valves, depend- 
ing on a vacuum or suction for opening to admit the air, 
and this arrangement in itself necessitated slow speeds ; nt 
that there was any special or physical difficulty in getting 
the air to enter the cylinder at high speed, but solely 
owing to the mechanical defects and total unsuitableness 
of valves of the pump clack form as applied to air. This 
will at once be seen from an examination into their action. 
At the end of the stroke of the air piston a certain quan- 
tity of undischarged compressed air is left in the clearance 
and dead spaces in the cylinder. This undischarged air 
expands back into the cylinder as the piston recedes until 
it reaches atmospheric pressure. The further movement 
of the piston then begins to produce a partial vacuum in 
the cylinder, and this goes on increasing until the vacuum 
is sufficient to overcome the weight of the valve, plus its 
inertia, and lift it off its seat. A puff of air then enters 
the cylinder, which immediately restores equilibrium, 
causing the valve to shut down again upon its seat. The 
continued travel of the piston again produces a partial 
vacuum, overcomes first the weight, and then the inertia 
of the valve, and lets in another puff of air ;—and so on, 
repeating the same action throughout the stroke, and pro- 
ducing that rattle with which we are familiar. ‘The 
cylinder will, therefore, never fill with air at the atmo- 
spheric pressure, but will always—even when at its best— 
be minus to an extent corresponding to the weight and 
inertia of the valve. Now it is evident that a rapid travel 
of the piston would not allow time for the operations above 
described to take place properly, and the cylinder could 
not take in as full a charge as at a slower speed. Hence 
the slow speed, which this defective valve arrangement 
alone rendered necessary, came to be regarded as an essen- 
tial condition in compressing air. If, on the other hand, 
this notion of ‘‘ pumping”’ be discarded, and the inlet valve 
be arranged,—not to suit the conditions of pumping, — but 
so as to compel its opening at the very beginning and hold 
it open all through the stroke, there will be no difficulty in 
filling the cylinder with air up to the atmospheric pres- 
sure, during the time of the stroke, at any speed at which 
an engine may be driven. 

In the year 1875, a paper was read by Mr. Steel, before 
the Society of Engineers, in London, in which he severely 
criticised the writer’s notions of high speed, and gave 
several reasons for condemning that system, which are 
only referred to now, as the writer finds they are still the 
staple arguments of the advocates of slow speeds. As far 
as he could gather from the author of that paper and his 
disciples, the first reason given against high speed for com- 
pressing air was, that it was “‘ barbarous ;’’ the second, 
that it was wrong; the third, that slow speed must be 
right; the fourth, that nobody ever heard of such an 
absurd idea until a man of the name of Sturgeon brought it 
up; the fifth, that no air compressor yet made was found 
to work well at high speed; the sixth, that pumps for 
pumping water could not be worked at high speed, and, 
therefore, pumps for pumping air could not be worked at 
high speed; the seventh, that in course of time the 
machines would wear out. 

With regard to the first four arguments of this series, 
the writer can only say that their ‘‘ profound profundity 
of thought’’ completely shuts him up, and he gives up the 
task of combating them. He will only say that the logic, all 
through, is just about the same as is even still used by 
many people he comes across. The fifth is certainly cor- 
rect in fact, as applied to the old-fashioned slow com- 
pressors, though quite wrong in the inference,—for it by 
no means follows that merely because a thing has not 
been done in the past, it could not be done in the future. 
The sixth is a most extraordinary reason, when the utter 
absence of any analogy between the two operations—pump- 
ing water and compressing air—is considered. Water is 
a heavy, incompressible fluid, without any elasticity, pos- 
sessing a great amount of inertia, and of momentum when 
set in motion : presenting a uniform resistance against the 
piston throughout its stroke, and a skin resistance in the 
cylinder, pipes, &c., about 1336 times greater than that of 
air; aud these are sufficient reasons for rendering slow 
speed advisable for pumping water. Air, on the other 
hand, possesses properties as completely the opposite of 
these as it is possible to conceive. It is a fluid, the par- 
ticles of which mutually repel each other ; that is to say, it 
is a ‘‘ gas,”’ highly elastic and light; the skin resistance 
comparatively infinitesimal ; offering a resistance against 
the piston gradually increasing from nothing upwards ; 
subject, in fact, to all the laws that govern gaseous bodies, 
as compressibility, expansibility, change of volume, pres- 
sure, and temperature, &c., and in all these respects the 
same as steam. And yet we are told we are not to deal with 
it as we would with steam, which it resembles in all these 
properties, but that we must deal with it as we would with 
water, which it does not resemble in one single property ! 
Not a single one of the causes which render slow piston 
speed advisable in pumping water exists in the case of air ; 
and with a proper construction of valves suitable for the 
character of the work to be done—and not a mere servile 
imitation of pamps—there is no reason, in the nature of 
things, why a piston compressing air should not be run at as 
high a speed as the piston of any steam engine ; or why the 





piston compressing the air should not be run at as higha 


speed as we would not hesitate to put the same piston to 
when driven by the compressed air. 
(To be continued.) 





NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

Threatened Strike of Miners in South Yorkshire.— 
There is great uneasiness manifested in the coal trade in 
this district. A large demand has set in for coal for 
Lancashire, and many hands that were idle in the closing 
months of last year are now fully employed. Prices have 
also gone up from Is. 6d. to 2s. per ton, and the miners 
are agitating for an advance of wages. Some of the men 
demand an advance of 124 per cent., but no really regular 
figure has been named. Unless some concessions in the 
matter of wages are made by the masters, it is feared that 
some thousands of colliers in South Yorkshire will “turn 
out.”” 


Hull and Electric Lighting.—The Hull Dock Company, 
notwithstanding the action taken recently by the Corpura- 
tion there in respect to new docks, appears on one point to 
be amicable. Mr. R. Marillier, of the Dock Company, has 
addressed Mr. J. F. Sharp, borough engineer of Hull, in the 
following terms: ‘‘ My directors are inclined to entertain 
the question of fixing electric lights on some portion of the 
Dock Company’s property ; a as I understand that the 
Corporation are negotiating for lighting some of the streets, 
it may be beneficial both to the Corporation and the Dock 
Company if arrangements were made with one company or 
firm to perform the lighting for both. The borough 
engineer will report on the matter.”’ 

Steel Trade.—A very heavy demand is setting in for best 
qualities of cast steel, and local leading houses are making 
arrangements for producing extraordinarily heavy castings 
in this material. This promises to be a reviving trade. 





THE Hupson River TunnEL.—The Hudson River 
Tunnel, at Jersey City, is progressing at the rate of 5ft. per 
diem. Three gangs of 25 men each are employed, and work 
is prosecuted unremittingly night and day. It is believed 
that new arrangements render the workmen entirely 
secure. 





LrEps CIVIL AND MECHANICAL ENGINEERS’ SOCIETY. 
—The usual fortnightly meeting was held on the 28th inst. 
The President, Mr. F. Gleadow, Stud. Inst-, C.E., in the 
chair, when a very interesting paper on “‘ Traction Dyna- 
mometers and some Results of their Application,’’ was read 
by Mr.G. F. Charnock. An cnlpated discussion followed, 
and on the motion of Mr. Brocklebank, seconded by Mr. 
H. Whalley, a vote of thanks was accorded to the author 
of the paper. 





PHOSPHOR-BRONZE.—From the report of the Phosphor- 
Bronze Company, Limited, which has just been issued,” 
we learn that for the past half-year the usual dividend at 
the rate of 10 per cent. per annum has been declared, 
while a satisfactory balance has been left to carry over. 
The report speaks hopefully of several novel applications 
of phosphor-bronze which are in course of development, 
and which promise to produce a further increase in the 
demand for the material. Amongst other things, the 
directors have been giving their attention to the employ- 
ment of phosphor-bronze in the form of sheets, angle bars, 
rivets, &c., for the construction of torpedo boats, and they 
have ordered a small steam launch to be built of the 
material. Of course the chief point to be gained by the 
employment of phosphor-bronze in the construction of 
steam launches is to secure freedom from deterioration by 
oxidisation, &c. 





SANITARY ARRANGEMENTS IN Houses.—The Society 
of Arts have just announced that they will award three 
medals for plans showing the best sanitary arrangements 
in houses built in'the metropolis, such plans to be exhibited 
inthe Society’s rooms, Adelphi, in June, 1881, and to be sent 
in on or before May 12, 1881. The conditions of the com- 
petition are as follows: ‘‘1. One Silver Medal will be 
awarded for the best sanitary arrangements carried out and 
in satisfactory working in a house let out in tenements to 
artisans for which a weekly rental is paid. 2. One Silver 
Medal for the best sanitary arrangements in actual satis- 
factory working in a house of the yearly rental of from 
401. or less, to about 1001. in value. 3. One Silver Medal for 
the best sanitary arrangements in actual satisfactory work- 
ing in a house of the ag rental value of 2001. and upwards 
toany amount. 4. The houses must be open to the inspec- 
tion of the judges, who, in considering their award, will be 
guided by the suggestions of | for main sewerage, 
drainage, and water supply, made under the Public Health 
Act, 1875. The houses must have been in actual occupa- 
tion within the last three months, and a certificate must be 
given by the occupiers, on a printed form, stating the satis- 
factory working of all the sanitary arrangements, such form 
to be obtained at the Society of Arts. 5. The houses may 
be old, fitted with modern sanitary arrangements, or may 
be new. They must be within the metropolitan area of the 
Board of Works. 6. The sanitary arrangements must 
include the conditions for good water supply, drainage, 
warming, and ventilation of the house, and prevautions 
taken against frost. 7. The medals may be awarded to 
the occupiers of the houses, or the lessees, or the owners. 
8. The plans must consist of a ground plan and sections, to 
the scale of not less than 1 in. to 5 ft.; details not less 
than 1 in. to the foot. The plans may be accompanied by 
specifications. 9. The names of the architects, surveyors, 
or sanitary engineers who directed the sanitary arrange- 
ments should be given, and certificates will be awarded to 





those whose plans obtain the medals.”’ 
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ARRANGEMENT OF BOILERS FOR THE 


“PRINSES MARIE” 


AND 


“PRINSES ELIZABETH.” 


CONSTRUCTED BY MESSRS. JOHN ELDER AND CO., ENGINEERS, GLASGOW, FOR THE ZEELAND STEAM NAVIGATION COMPANY. 
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was out of order on board of the Thunderer at the 
time of the accident. 

It may therefore be reasonably inferred that the 
loading apparatus may have failed to ram the 
shot properly home and left a dangerous vacuam 




















between it and the powder, and the extent of this 
vacuum would be aggravated by any additional 















































In our number of the 21st ult., we published a two- 


the compound 
Prinses Marie and 
the Zeeland Steam Navigation Company, these vessels 
being employed on the Queensborough and Flushing 
service. This weck we give another two-page engrav- 
ing of these engines, together with further views on 
the present page. We shall describe the engines when 
we publish further details, 





ANTHRACITE COAL BREAKER. 

WE publish on the opposite page two general views of 
a coal breaker, erected by Mr. Eckley B. Coxe, at his 
anthracite collieries, at Drifton, Luzerne County, Penn- 
sylvania. Our description of these breakers will be 
included in our series of articles on ‘‘ Mineral Fuel in the 
United States,” and we shall in a future number publish 
additional drawings, 








MINE VENTILATORS. 
To THE EDITOR OF ENGINEERING. 

Srr,—On page 61 of your valuable paper (more so now 
than ever for its Patent Journal), an abstract is given of 
a paper read before the Institute of Civil Enginéers on 
**Deep Winning of Coal in South Wales.”’ Its authors, 
Messrs. Thomas F’. Brown and George F.. Adams, of Cardiff, 
stated three objections to what they call ‘positive typt 
ventilators,’’ viz. : 1. Inconvenience from vibratory motion 
of the air. 2. Costliness of erection. 3. Liability to get 
ont of repair in some cases. 

Taking these in order: Five colleries in the immediate 
neighbourhood of Durham are fitted with ‘* positive type”’ 
ventilation, which does not give the slightest ground for 
objection on the score of vibration or pulsation of the air. 
In respect of one of them, that best known to the writer, | 
it is believed that such pulsation as exists beyond a range 
of 400 yards from the upcast, tends to clear the workings | 
of gas with a smaller quantity of air than is required with | 
such a ventilation, for instance, as the furnace gives, 
where too great a calm allows the permanent lodgment | 
of gas in the upper and salient corners of the airways. 

The vibration in the immediate neigbourhood of the 
upeast shaft deserves more attention, chiefly because of 
the greater pressures brought to bear, than by fairly con- | 
tinuous flow the engine power can possibly exert. But 
even this only applies with a completely intermittent 
system, and not to those above alluded to. Moreover, 
experiment shows that with such a system the weak place 
is not in the mine; not doors and stoppings, but brick- 
work at the top of the upcast shaft, andjin the fan-drift. 

Objection second would condemn utterly, if isolated or 
few instances could be taken as a guide, the really good 
Guibal system, for in the cost of erecting some of these 
machines, fabulous amounts have been reached. Similarly 
objection might be made to certain classes of winding 


oscillating engines of the steamships | f 
Prinses Elizabeth, belonging to | 


machinery because isolated cases have been more expensive 
page engraving showing the general arrangement of|than usual. I could adduce an instance for a Schiele 


| presumably does not hit the cases I am concerned to defend. 
| But it may be put on record that at one time five or six 
large Guibal fans were disabled in this neighbourhood 
together. 

Little repairs and few stores are perhaps the exclusive 
property of no system, but up to now ventilators of the 
positive type are in the race with the other systems, and 
sweeping statements of the kind in Messrs. Brown and 
Adams’s paper should be received with extreme caution. 

Yours obediently, 


ONE OF THE Ereut. 
| Durham, February Ist, 1881. 








A STEPHENSON CENTENARY. 
To THE EDITOR OF ENGINEERING. 
S1r,—I observe from Smiles’ Lives of the Stephensons 


that George Stephenson was born on the 9th of June, 1781. | 
This is therefore his centenary year, and surely never | 


man deserved a centenary celebration more than George | 


Stephenson. 

The revolution in the commerce of the world wrought 
by his genius stands forth unique and unrivalled; a 
thousandfold surpassing, in my humble opinion, the strains of 
the poet or the eloquence of the orator ; for notwithstanding 
the sneers of some against the shriek of the locomotive, 
were not the materials and forces of nature created for the 
very purpose of being conquered and utilised by the divine 
genius of man? 

I shall be pleased to learn that some step will be taken 
towards the above desirable object. 

Yours truly, 


February 2, 1881. INQUIRER. 








BURSTING OF BIG GUNS. 
To THE EpITOR OF ENGINEERING. 

Srr,—It has been said that a demand creates a supply. 
There is evidently a demand that the real cause of the 
bursting of the great gun on board H.M.S. Thunderer 
should be fully explained, fairly accounted for, and a 
uarantee given that similar accidents shall be prevented in 
uture, in the discussions that are sure to take place on 
the passing of the Army and Navy Estimates in the present 
session of Parliament. The experiments with the 100-ton 
gun proved on the second day’s trial that there was a 
danger of the heavy shot slipping down the smoothly 
polished surface of the steel tube while the muzzle of the 
gun was depressed for loading upwards from hydraulic 
machinery on a lower level. The present winter has con- 
firmed the well-known fact that hydraulic machinery is 
very liable to get out of order and cannot always be depended 
on in exposed situations. 

It was admitted that the hydraulic loading apparatus 
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an. | 
Objection third was limited to some cases, and therefore | 





creeping forward of the shot down a steep slope. 

A suggestion is brought forward to prevent any 
danger of this again by a simple method of turn- 
ing heavy guns round on a balance, either vertically 
or horizontally to load in rear, in safety on a level, 
and at the same time render the whole of the gun 
exercises so simple and easy that they may be 
learned by a recruit even in a few hours, while the 
present arduous labour is so much reduced that 
a gun can be worked by one-third of the present 
required number of men in a gun detachment, in 
one-third of the present time, and in one-half of 
usual space. 

The land and sea services can be assimilated to 
their increased efficiency, and to the material advan- 
tage of both in co-operation. 

Yours, &c., 
GEORGE Fawcvs. 
Floating Dock and Shipway, North Shields, 
January 28, 1881. 














PATENTS. 
To THE EDITOR OF ENGINEERING. 

Str,—I am much obliged to your correspondent Mr. 
Northcott, for the kindness of his much too flattering wish 
that I should ‘‘ initiate’ the movement to get the views of 
patentees represented in the proper quarters ; but I do not 
feel fitted to ‘‘ play first fiddle’ in this matter. 

If any one of sufficient position and influence should at 
any time volunteer to ‘‘ conduct’”’ in the matter, I am sure 
that there are many who like myself will be quite ready 
to help in the ‘‘ concert’’ to the best of our powers, either 
now or at some future and more opportune time, when the 
attention of our legislators is less entirely devoted to 
dangers and troubles which we must allow are greater 
than the admitted grievances of inventors and patentees. 

Yours truly, 
ARTHUR PAGET. 

Loughborough, February 1, 1881. 





To THE EDITOR OF ENGINEERING. 

Srr,—It is hardly necessary that I should add my small 
thanks for your weekly publications of patents to the many 
ye have already received ; but at same time, while greatly 

enefiting from the publications thus as they are, will you 
excuse my making a suggestion. Although knowing that 
your space must be very valuable, could you not add in a 
word or twothe addresses of the patentees, soas to make 
for your readers correspondence with them possible ? 
Yours truly, 
Manchester, Feb. 1, 1881 Hans RENOLD. 

[It would only be possible for us to do what our corre- 
spondent asks in a small number of cases ; the majority of 
the patent specifications bear no further address than that 
given in our abstracts. At the same time if any letters 
intended for patentees are forwarded to us in a stamped 
envelope we, will complete the addresses whenever it is 
possible for us to do so. It is we think much to be regretted 
that in such a large number of cases patentees give such 
insufficient addresses in their specifications ; we have had 
scores of postal communications addressed to patentees 
returned to us from this cause.—Ep. E.] 








STEAM ROOM IN BOILERS. 
To THE EDITOR OF ENGINERING. 
Srr,—Boilers of the ordinary locomotive type, whether 
employed on railways or in high speed torpedo boats, are 
every day working, and working satisfactorily, with an 
allowance of, on an average, about one-half of the steam 
room per actual indicated horse power given, and required 
in marine boilers of the ordinary construction. 
A sufficient cause for so great a difference in proportion 
does not immediately present itself to me, and a satisfactory 











































































































































































































120 





ENGINEERING. 


(Fes. 4, 1881. 








explanation through the columns of your valuable paper, 
or, if necessary, a discussion on the subject would, I 
believe, throw considerable light on the vexed question of 
priming, and prove of considerable benefit to at least the 
younger members of the profession. 
I am, Sir, yours respectfully, 
A. C. PaIn. 

Stratford House, Lion Terrace, Portsea, Feb. 1, 1881. 

We shall have something to say in any early number on 
the point raised- by our correspondent. In the meanwhile 
we shall have pleasure in publishing any correspondence on 
the subject—Eb. E.] 

STEAM YACHTS. 
To THE EpIToR OF ENGINEERING. 

Srr,—If Mr. Young will kindly look at the diagrams 
again, he will see that the boiler pressure in one is 61 lb., 
in the other only 51.51b. Now, our proper pressure is 
60 lb., which we maintain easily for a consumption of 4.5 
tons daily linked up. Now, that will make the horse 
power greater and the consumption per indicated horse 
power much less than I gave. I have not run for twenty- 
four hours in full gear, but only on measured miles, which 
gave the result referred to. I have no doubt the consump- 
tion would be greater than 5 tons if running full gear for 
any length of time. 

I am, Sir, yours respectfully, 
Howarp RYDER. 
S. Y. Amethyst, East Cowes, January 26, 1881. 





Guiaseow, Wednesday. 

Glasgow Pig-[ron Market.—The warrant market opened 
stronger last Thursday forenoon, and closed with the price 
1d. higher than on the previous day. There were transac- 
tions during the morning at from 52s. 9d. to 52s. 8}d., and 
then to 52s. 10d. cash, and from 52s. 11d. to 52s. 104d. and 
53s. one month, and the market closed with sellers at 
52s. 10d. cash and 53s. one month, and buyers offering 1d. 
less per ton. In the afternoon business was done at from 
52s. 104d. down to 52s. 8}d. and 52s. Sd. cash, and from 
53s. to 52s. 104d. and 52s. 11d. one month, and at the close 
there were sellers at 52s. 9d. cash and 52s. 11d. one month, 
and buyers at ld. less. Friday’s market was dull, and 
prices receded to the extent of 4d. per ton, tke week thus 
closing at a decline of 1d. per ton, as compared with the 
previous week’s close. Business was done during the fore- 
noon at from 52s. 8d. down to 52s. 4}d. cash, and from 
52s. 10d. downto 52s. 6d. one month, closing buyers at 
52s. 4d. cash and 52s. 6d. one month, and sellers asking 1d. 
more. The quotations in the afternoon ranged from 
52s. 44d. to 52s. 3d. cash, and from 52s. 6d. to 52s. 5d. one 
month, and the market closed with buyers at 52s. 4d. and 
52s. 6d. cash and one month respectively, and sellers asking 
1d. more. The market was quiet on Monday, and the prices 
became a shade weaker, closing 1d. per ton under last week’s 
final quotations. At the forenoon market there were trans- 
actions at from 52s. 4d. to 52s 4d}. cash, and from 52s. 44d. 
to 52s. 6d. one month ; the close being sellers at 52s. 4d. cash 
and 52s. 6d. one month, and buyers offering 1d. less per 
ton. Theafternoon quotations ranged from 52s. 3d. to 52s. 
4d. cash and from 52s. 5}d. to 52s. 6d. one month ; but 
at the close buyers were offering 52s. 3d. cash and 52s. 5d. 
ene month, and sellers near. Yesterday’s market was 
likewise dull, and prices closed 3d. per ton from the previous 
day’s closing quotations. Iron changed hands during the 
forenoon at from 52s. 4d. down to 52s. 2s. cash, and from 
52s. 6d. down to 52s. 4d. one month; and the close was 
buyers at 52s. 2d. cash and 52s. 4d. one month, and sellers 
asking ld. per ton higher. In the afternoon the range of 
prices was from 52s. 3d. to 52s. 4d. cash, and from 52s. 54d. 
to 52s. 6id. one month ; and the market closed with buyers 
at 52s. 3d. and 52s. 5d. cash and one month respectively, 
and sellers near. There was a flat market this forenoon, 
with business done at 51s. 11d. to 51s. 94d. cash, also at 
52s. 3d. down to 52s. one month, and the market closing 
with sellers at the lower quotations, buyers very near. The 
afternoon market was also flat, and business was done at 
51s.{9d. to 51s. 7}d. cash. Towards the close there were 
buyers at the lowest quotations and sellers asking 
51s. 8d. cash. There is still being maintained a large 
amount of steady continuous buying for investment, and 
the general demand may be said to continue very 
fair. All the surplus production of G.M.B. iron is 
readily absorbed, and the hopes of a prospect of a good 
spring trade opening up are undiminished. It cannot be 
said that there is any improvement in the demand from 
America; indeed, the orders now coming to hand are dis- 
appointingly small, notwithstanding the large amount of 
** tall talk”’ that bas recently been indulged in by a number 
of the ‘‘ bulls’’ in the Glasgow iron market. Small quan- 
tities, however, are still being bought almost daily for 
despatch to United States ports. The Continental demand 
still continues to be comparatively sluggish, and the blast 
furnaces, of which there are now 122 in actual operation as 
against 108 at this time last year, continue to produce far 
more pig iron than the home trade can cope with. Makers’ 
prices are practically unaltered, and special brands are 
steady in second hands. The wages question is attracting 
a considerable amount of attention amongst the ironmasters, 
and to a large extent speculators are also giving it some 
consideration, their movements in buying and selling being 
regulated quite as much by that matter as by the prospects 
of large or small purchases of iron being made on account 
of America. Up tothe end of last week the total stock of 
pig iron in the public warrant stores amounted to 514,433 
tons, the increase for the week being 3829 tons transferred 
from the makers’ yards to Messrs. Connal and Co.’s keep- 
ing. Last week’s shipments of pig iron amounted to 8906 
tons, being 4476 tons under the shipments in the correspond- 
ing week of last year. 


Anticipated Reduction of Wages in the Malleahle Iron 
Trade.—It was expected that a slight reduction would have 





been announced to-day in the rate of wages paid to the 
ironworkers in Coatbridge, Motherwell, Holytown, and 
surrounding districts. The reduction, which is the award 
of Mr. David Dale, the arbiter to the North of England 
Arbitration Board, will be at the rate of 2} per cent. on 
mill-men, forge-rollers, shinglers, and others engaged in 
the various finishing departments ; and 3d. per ton on the 
wages of puddlers. The award of Mr. Dale was given on 
the average price of finished iron during the last quarter 
of the past year. 

Clyde Shipbuilders for America.—Mr. W. H. Anderson, 
of Detroit, Michigan, United States, is to leave the 
Broomielaw by the Allan line steamer Prussian to-morrow, 
accompanied by a hundred Clyde iron shipbuilders, all 
picked men, who are to be employed at the Detroit Dry 
Dock Company’s shipbuilding yard at Wyandotte, near 
Detroit. The men have been engaged by Mr. Alexander 
Brown, Greenock, the company’s agent in this country. 


Lowering of the Tay Bridge.—The directors of the North 
British Railway Company have unanimously agreed to 
recommend the Loucsing of the Tay Bridge, provided they 
are sufficiently supported by the districts interested. 
With the view of giving those districts an opportunity of 
declaring their opinions on the matter, and generally to 
make their arrangements more and more complete for the 
Parliamentary campaign, they resolved, at a meeting held 
last Thursday, to postpone consideration of the Bill till the 
middle of March. With reference to the material that is 
to be used in the construction of the piers of the new 
bridge, it may be stated that some days ago the directors 
had a meeting with Mr. W. H. Barlow, Sir John Hawk- 
shaw, and the other eminent engineers who recently visited 
Dundee, and they advised the use of iron rather than brick. 
Some of the directors thought that brick should be 
employed, but, as at present arranged, iron will be the 
material. I ought to mention that a very weighty memo- 
rial in favour of reducing the height of the bridge has been 
forwarded to the Board of Trade from the Dundee Town 
Council. 





NOTES FROM THE SOUTH-WEST. 

Rhymney Iron Company, Limited. —The half-yearly 
meeting of this company was held on Monday in London, 
Sir H. Tyler, chairman of the company, presiding. The 
directors’ report, which had been distributed to the share- 
holders, was adopted, and a dividend for the half-year 
en’ed the 30th of September was declared at the rate of 
15s. upon each 501. share, and 4s. 6d. upon each 151. share, 
payable February 28. 

Dock Extension at Bristol_—A special meeting of the 
Bristol Town Council was held on Tuesday to consider the 
desirability of promoting Bills in the ensuing session of 
Parliament for extending the powers of the Corporation as 
owners of the Bristol Dock estate, and also acquiring by 
purchase the docks at Avonmouth and Portishead. The 
mayor (Mr. D. Weston) presided. Mr. Alderman 
Baker moved that the council should confirm the Bristol 
Docks Bill, which had been already approved by a public 
meeting. This was seconded by Mr. C. B. Hare, but was 
opposed by Mr. A. Warren, on the ground that the Bill 
would invest the docks committee with excessive powers. 
Mr. C. J. Thomas pointed out that the Bill, if passed, 
would largely increase taxation, and he shonld not, there- 
fore, support it. Mr. J. Wills warmly supported the Bill ; 
while Mr. H. Naish contended that the measure was 
founded on mere alarm, inasmuch as the city, instead of 
getting poorer, was rapidly increasing in wealth. After 
some further debate, Mr. H. Matthews proposed, as an 
amendment, that the clauses of the Bill authorising the 
acquisition of warehouses by the city, at the cost of the 
ratepayers, should be expunged. This was, however, 
rejected by 39 votes to 10, and the original motion was 
carried by 39 to 11. On the proposition that the council 
should sanction the promotion of the Bill for the purchase 
of the docks at the river’s mouth, Mr. Prichard suggested 
the propriety of waiting until the council knew the result 
of a poll which was about to be taken throughout the city. 
After some conversation the resolution was withdrawn, 
and it was agreed to defer the matter until the report of 
the dockisation committee was presented. 


Bristol and South Wales Railway Wagon Company 
(Limited).—The report of the directors to be presented at 
the next half-yearly meeting says: ‘‘ The revenue account 
shows a disposable balance of 84191., out of which the 
directors recommend that a dividend be declared at the 
rate of 10 per cent., per annum, and that the sum of 
10001. be carried to the credit of the contingent fund 
account, and 2501. to the depreciation fand account, leaving 
a balance of 5697. to be carried to the current half-year’s 
account. The rolling stock of the company now consists 
of 9936 wagons and carriages, and five locomotives.” 


Swansea.—The demand for steam coal continues good, 
as also does the supply, most of the local collieries having 
resumed working their ordinary daily quantities. Prices 
remain firm, but it is doubtful whether the recent advance 
can be maintained after present arrears have been cleared 
off. The total trade of the port (import and export) for 
the past year was 1,981,892 tons. In the metal depart- 
ment iron has again remained quiet during the week. 
Rails are firm at about 61. per ton, free on board. Makers 
are well supplied with orders, and are not desirous of book- 
ing more at current prices. Old rails are scarce, and in 
strong request for the United States. All other descrip- 
tions of old material are in good demand. Steel rails are 
very firm. Heavy orders are expected in connexion with 
the Canadian Pacific scheme. Tin-plates remain unchanged. 
Makers are fairly busy, but their profits must be small. 


Cardif.—The coal market remains firm, and the pres- 
sure, as was anticipated, has been increased by the effects 
of the heavy weather of the preceding week, which tended 
materially to retard the performance of shippers’ engage- 











ments. The want of more dock accommodation is now 
felt more than ever. Prices, as we before stated, are stil] 
stiff, and there is every probability from present appear. 
ances, of a continuance of the present firmness for some 
little time. Iron ore is in but moderate request. Last 
week’s shipments comprise 89,474 tons of coal, 410 tous of 
iron and 200 tons of fuel. Of iron ore 6089 tons were 
received from Bilbao, other places sending 85 tons. 


Newport.—The past week has been “productive of more 
work than its predecessor, in which, as we previously 
recorded, work was much interfered with by the severity 
of the weather. The quantity of coal cleared foreign 
during the week has not been very large, but still operations 
have proceeded with tolernble regularity, and the disorgani- 
sation into which all branches of trade were thrown by the 
frost is now in a fair way of being compensated for. Coal 
prices do not show any sympton of giving way, and recent 
figures have been fully sustained. In the iron trade, by 
the commencement of the week most of the furnaces were 
restarted, and although there were, of course, difficulties 
in the way of working operations, still a fair amount has 
been done. The market is reported to be firm for both 
steel andiron. During the past week there was cleared 
18,670 tons of coal, and 1662 tons of iron. The imports 
comprised 5052 tons of iron ore from Bilbao; other sources 
contributing 1951 tons. 


Rise in Steam Coal.—A substantial rise in the price of 
steam coal has been lately taking place. Three months 
since good average steam coal was selling at 8s. 6:1. to 9s. 
per ton. It is now quoted at 10s. 6d. and lls. 6d. This 
only applies to uncontracted coal; when contracts are 
running only the old low prices are obtained. The greatly 
increased demand has at length begun to overtake the 
outpnt. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDDLxEsBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on ‘Change, at Middlesbrough, but 
business was quiet. Messrs. Connal and Co., the warrant 
storekeepers here, had a stock of 136,211 tons, which is an 
increase of 2453 tons on last week. At Glasgow they hold 
514,718 tons. During the month of January the shipments 
of pig iron from the port of Middlesbrough have reached 
only 18,000 tons. The severe weather has very much 
interfered with trade. The Cleveland Ironmasters’ Asso- 
ciation returns showing the make and disposal of pig iron 
for the past month, are eagerly looked for. It is generally 
anticipated that the increase in makers’ stocks will be very 
heavy. Some people in the trade estimate an increase of 
as much as 50,000 tons, while others are of opinion that as 
the weather has been so bad as to interrupt the regular 
working of the blast furnaces, the stocks will not be nearly 
so large as might be expected. The market price of No. 3 
Cleveland pig was 40s. per ton for prompt and 6d. per ton 
more for delivery to the end of this month. 


The Finished Iron Trade.—There is nothing new in the 
finished iron trade. The productive power is heavy. All 
the works are in full operation, and fresh orders are coming 
to hand. Prices are unchanged. 


Engineering and Shipbuilding.—Throughout the north 
of England these two important industries continue in an 
active state. There is a considerable amount of general 
engineering work being done, and marine builders are 
kept very busy. All the shipbuilders have orders in hand 
which will occupy them for months. Anexceedingly heavy 
tonnage is anticipated for this year. There are still one or 
two wages disputes unsettled, but they have been reduced 
to a small compass, and will no doubt be arranged in the 
course of a few days. 


The Steel Trade.—Great briskness still characterises 
the steel trade. Messrs. Bolckow, Vanghan, and Co. are 
turning out enormous quantities of steel rails at their 
Eston Works, Middlesbrough. The extensions which they 
are making to their splendid Eston plant are being rapidly 
proceeded with. 


The Coal and Coke Trades.—All kinds of fuel are in 
good demand, and prices are firmly maintained. The 
collieries and coke ovens in south Durham are working 
satisfactorily. 


The North-Eastern Railway Company and their 
Mineral Rates.—The Middlesbrough Corporation and 
the Middlesbrough Chamber of Commerce. have joined the 
Cleveland Ironmasters’ Association in their efforts to get 
the mineral rates on the North-Eastern Railway as low as 
possible. They are about to employ a highly competent 
man to tabulate information on trade matters with special 
reference to the mineral rates, so that they may put them- 
selves into a proper rosition to go before the North-Eastern 
board of directors. Very great facilities are now afforded 
for carrying on a heavy trade at Middlesbrough, and as a 
matter of fact the anoual shipments of iron and steel have 
grown to enormous proportions. There is need of farther 
acilities for developing trade, and the authorities seem 
determined to obtain them. The North-Eastern Railway 
Company, who gain so much from the iron trade, ought to 
erect huge warehouses near the docks at Middlesbrough, 
and join with the traders in their endeavours to extend 
industrial operations in this district. The ironmasters 
intend asking the North-Eastern Railway Company to run 
every hour a local train between Stockton and Saltburn for 
the conveni 0! cial people and workmen, calling 
at small stations, which it is suggested should be erected 
near the several iron works. 








EGYPTIAN GOVERNMENT RartLways.—The Egyptian 
Government proposes to expend 100,0001 this year for plant 
and matériel required for the Egyptian State railways. 
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SANITARY SUMMARY FOR 1880. 

A COMPARISON of the state of sanitation from year 
to year, at the present time, indicates progress, but 
in many respects this seems but slow. It must 
be remembered, however, that it is within only some 
ten years, indeed we might say less, that popular 














opinion has been roused into attention. It is a 
proverbial trait of the characteristics of our nature 
that much time is lost in considering a matter 
before action takes place. There are two evident 
exceptions to this rule, however. One is that in 
respect to some political and local matters, which in 
a moment rouse the lethargies of the people into 
unbounded excitement, and again, money specula- 
tion, which perhaps exceeds the latter in its enliven- 
ing effects. Ifa fraction of the spasmodic enthusiasm 
whick characterises these pursuits were devoted to 
the benefits of sanitation our annual progress in 
this direction would show better results. Im- 
mense benefit has doubtless arisen by the active 
part which has been taken by sanitary associations, 
in diffusing a knowledge of the laws of health 
generally among all classes. The Society of Arts 
has been foremost in this work, and has been ably 
seconded by the Social Science Congress, the British 
Association, and the various Sanitary Institutes, each 
of which have for some time past held annual meetings 
in various towns in the kingdom ; and last year was 
especially notable for the exertions of these bodies. 
By such means an immense amount of useful infor- 
mation has been spread throughout the land which, 
although it has presented but little fruit, will 
doubtless bring forth abundantly in the course of 
time. 

Let us for a moment compare the present state of 
sanitation with what it was some forty years ago, 
and this we shall do not from blue-book reports, 
but from personal remembrance. ‘Taking the 
instance of a street inhabited by about twenty-five 
families, the head of which did not earn less than 
500/. each annually, we may leave our readers to 
guess what may have been the state of the poorer 
classes, 

The water supply from the New River was every 
other day delivered at the rate of about 120 gallons 
into large wine-casks. The water, after a little 
rain, was generally so deeply tinged with clay as 
to be opaque at a depth of six inches. The sides 
of the cask, although well pitched, soon became 
covered with a hard white stinking fungus, ‘he 
boys of the house would devote their holidays to 
angling for small fish which freely found their way 
by the supply pipe into the butt. This was, per- 
haps, cleaned out once a month, when a layer of 
at least three inches of mud would be taken from tie 
bottom. The drain in the yard was the receptacle 
of all the slops of the bedrooms, while the sink in 
the house had the waste water of the kitchen sent 
down it. The liquids of both these were sent by a 
single-brick drain, cemented by common mortar, 
into the main in the street. Traps and stoneware 
pipes were then unknown, and, consequently, the 
houses were generally replete with stenches from 
the drains. ‘There were no water-closets, only the 
common privy, emptied perhaps once in three or 
four years, causing then a nuisance which rendered 
the house uninhabitable for some days. ‘The water 
supply in the south of London was infinitely worse. 
We have smelt the gas refuse from the water at 
least a 100 ft. from a tank into which the daily 
supply was running in 1849-51. No wonder that 
such a terrible visitation of cholera, &c., occurred 
at the period just referred to. 

Twenty-five years ago our provincial towns were 
worse off. Generally speaking the water-closet 
system had not been introduced, and the privy or 
midden was universal. We could name three towns, 
that each had, in 1858, a population of 8000, in which 
neither a water-closet nor even a privy or midden 
existed. The streets were made the receptacle of 
every form of house refuse, and, consequently, in 
one of these places a large proportion of the popula- 
tion was carried off by typhoid fever. 

A perusal of these facts may make us thankful 
that we live in better times, and we admit that the 
progress of sanitation during 1880 has had many 
encouraging features. As house sanitation has 
been, throughout the year, a prominent subject of 
discussion, we take it first in order of review. At 
the conference of the Society of Arts on Public 
Health, held in 1880, some evidence given by Mr. 
Rogers Field, M.I.C.E., was discussed. In respect 
to the present state of the houses in the metropolis 
he remarked that houses of old construction are in 
avery bad condition. The drains, generally old 
brick drains, almost always running beneath the 
houses, are generally leaky, and allow the sewage 
to pass out and contaminate the house. In cases 
where new stoneware drains have been laid many of 
the old brick drains have been left under the house 








full of foul deposit. The drains ventilate them- 


selves into the houses through the waste-pipes, 
overflows of cisterns, &c. The water-closets are 
frequently in extremely bad positions, and often 
close to bedrooms. 

In respect to houses of recent construction Mr, 
Field remarks that they are in a somewhat better 
condition than those of old construction, on account 
of the removal of the old brick drains, and the 
absence of cesspools, but their condition is extremely 
bad in a sanitary point of view. The drains are 
constructed of stoneware pipes which are nomi- 
nally but rarely water-tight. Asa rule, in London 
houses, the drains pass underneath the house even 
in cases where this might be avoided. They are 
frequently liable to have a deposit in them owing 
to the faulty way in which they are laid. They 
allow the leakage of foul matter into the soil, and 
of foul air into the ground underneath the house. 
Mr. Field pointed out the great danger to health 
arising from these and analogous causes, The appa- 
ratus of the water-closets in the metropolis, he 
states, are almost invariably faulty. The same 
cisterns are frequently used for supply to water- 
closets and for drinking water, and the arrange- 
ment of the water supply to the closet is such that 
the water in the cistern is visibly contaminated 
every time the closet is used. 

Here is a most unsatisfactory picture of the pre- 
sent state of the metropolis, the centre of riches, 
science, art, and commerce in 1880. But what is 
the condition of houses let off in lodgings to the 
lower classes. Perhaps this void we can fill up 
by giving a précis of a recent inspection of two 
houses, made for the purpose of showing what is 
really the present state of some of these places. 
We select the two out of some sixty, all under the 
care or lesseeship of one landlord. 

During 1880 one of these houses, rated by the 
Government collector at 50/. annually, was thus 
occupied, In the front kitchen eight persons lived 
and slept. On the ground floor there were seven 
adults and children; on the first floor two adults 
and three children; on the second floor there were 
two adults and five children, and in the attics three 
female and three male adults with five children, 
The whole of these were supplied, together with the 
inhabitants next door, from one cistern situated 
over two water-closets—into which the waste water 
from the cistern runs. Within four years, in 
these two houses, eight cases of small-pox, of which 
three proved fatal, and four cases of whooping- 
cough, of which one proved fatal, occurred, beside 
scarlatina and diarrhoea. For a considerable portion 
of the year the inhabitants of the attic poured all 
their refuse into the gutter at the top of the house 
which entered almost daily the tank supplying the 
two houses with water. Although the sanitary 
authorities of the district knew of the cases of death, 
all they did was to burn the bed-clothes, &c., and 
to tell the inhabitants to call at the vestry-hall for 
as much carbolic acid asthey wanted. In one house 
the dust-bin is situated at the back door alongside 
the water-closet, and under the water tank, This 
isa specimen of modern sanitation in 1881, as left 
during the previous year by the local sanitary 
authority. 

This leads us next to notice the subject of over- 
crowding, a matter which seems to have received 
but little attention during 1880, whether as regards 
houses or schools. An instance of this kind has 
just been alluded to, and it is a type of thousands 
of houses in the metropolis, and many of our large 
provincial towns. In London, Glasgow, Birming- 
ham, and many other places, vigorous efforts at a 
great cost, have been made to clear out the abomi- 
nable rookeries which had, until lately, been in 
existence, In London the Artisans’ Dwellings Act 
has been extensively adopted, by the erection of 
houses for operatives at moderate rentals for two 
or more rooms. But its provisions have seriously 
impeded the progress of the Metropolitan Board, 
who had purchased and demolished street after 
street of the lowest class of dwellings. It was 
found that by far the largest quantity of the land 
thus acquired must, under the terms of the Artisans’ 
Dwellings Act be occupied by dwellings for the 
working man. Builders did not see their way clear 
to invest capital in so precarious an undertaking. 
Had this land been let or leased for building 
factories, warehouses, &c., it would have fetched 
a large sum, but now the Metropolitan Board is 
saddled with land of the value of upwards of 
500,0007. We believe that they intend during the 
present session to promote a Bill to relieve them, 
at least in part of this difficulty, but with what 
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success remains to be seen. Overcrowding in houses 
is a convertible term for bad morals bad health, 
and, consequently, the creation of a focus for the 
generation and propagation of zymotic diseases. 
Equally so is overcrowding in schools, especially 
those under the government of School Boards. 
Externally, the children are driven into the schools, 
no matter what may be their personal health or the 
condition of the overcrowded houses from which 
they are sent. No medical supervision exists to 
prevent the spread of infection under such circum- 
stances, and, therefore, it is no matter of surprise 
that during 1880 several instances occurred in 
which schools had to be closed owing to the 
prevalence of fever or other zymotic diseases among 
the scholars, This subject certainly requires imme- 
diate and very earnest attention. 

The meteorology of 1880 was of a very varied 
character, but similar to that of the two previous 
years. The returns of the Registrar-General showed 
remarkably how the death-rate varied with the 
temperature and rainfall. In respect to the latter a 
heavy rain does immense benefit in cleansing the 
sewers of large towns, and this result was fully 
shown in the low death-rate which followed during 
heavy storms in the past year. On the other hand, 
sudden changes of temperature from a high to a 
low one told heavily on young and old owing to 
the influence exerted in producing and culminating 
bronchial affection. The questions of fog and 
smoke, and their prevention, have been the subject 
of much study during the past year, and many sug- 
gestions have been made to remedy the smoke evil 
in respect to private houses. The diminution of 
this evil lies in the hands of the individual, for it 
ec ‘ly depends on the care of the stoker at the 
boiler furnace and of those of the domestic house- 
hold. Some remarks on the subject will be found 
in our Science Summary, at page 67 in the present 
volume; we may, however, add a word or two 
on the antiseptic effects of coal-smoke. In the 
article just referred to we have remarked that 
Mr. Aitken questions the wisdom of our aiming 
at securing perfect combustion in our grates. We 
might possibly make London smokeless, but, in 
so doing, we would remove from our atmosphere 
the best known deodoriser and antiseptic. In 1856, 
while standing with Faraday on the old Hungerford 
Bridge, and watching the smoke of the factories 
south of the Thames, he remarked that the preven- 
tion of smoke was very good, but that in his opinion 
the deposition of the carbon from it on the walls of 
the houses acted much as an absorbent to promote 
the health of London generally. 

Next in importance, but by no means inferior in 
interest to the subjects already glanced at, is the 
question of floods, From these, the metropolis 
especially and the whole country generally, suffered 
seriously during 1880. Even abroad, floods were 
disastrously prevalent in many countries. In regard 
to floods in the provinces of this country we shall 
forbear remarking at present, as a Bill has been 
introduced into Parliament by the Government 
entitled ‘‘ The Rivers Conservancy and Floods Pre- 
vention Bill” which we shall hereafter notice. In 
regard to London the Metropolitan Board of Werks 
had a sorry time of it in 1879 and 1880; but during 
the last session of Parliament they obtained an Act 
which will enable them at once to commence remedial 
measures. The Board has already issued notices 
inviting tenders for the construction of intercepting 
sewers in Kentish-town, Camden-town, Holloway, 
and other parts of London; certainly not before 
such a step was required, for the destruction of pro- 
perty during the last three years has been enormous, 
and instances have come under our notice of fatal 
cases of typhoid fever and diphtheria which could 
only be attributed to the immense amount of sewage 
residue which was left as a fetid deposit resulting 
from such floods, Floods on the Thames banks 
have been frequent during the last two years, and 
on its south side they have been of the most 
disastrous character to the households of the lower 
classes; yet the Metropolitan Board obtained, in 
1879, an Act by which they can compel the riparian 
owners to protect the banks so as to render such 
inundations all but impossible, The result does not 
seem very encouraging considering the heavy floods 
that have caused so much disaster in Lambeth 
during the present and last year. Surely the Board 
ought to have taken more active steps than to have 
allowed so long a time to have passed without enforc- 
ing its provisions, which have only partially been 
ceartied out. In respect to the state of the Thames 
itself in 1880 it will be unnecessary to make any 


remarks on the subject, as it is fully dealt with at 
page 351 in our last volume. 

The question of the water supply in regard to 
London, which was much discussed in 1880, and 
for some years previously, seems likely to be settled 
during the present session—at least we hope so. 
The Government gave, at the close of last year, the 
usual statutory notices of a Bill which is intended 
to create a Water Trust, on whom it is proposed to 
confer great powers either for the purchase of the 
present companies or the provision of a new supply. 
The Trust will be created for the purpose of mn 
taking the management of the entire water supply 
of the metropolis and many adjacent districts at 
present beyond the limits of the powers of the 
Metropolitan Board. At present the rates or rents 
of the water companies are based on the valuation of 
the rental without the slightest regard as to the total 
amount of water used. A large City firm, in which 
the use of the water is confined to the washing of 
the hands of the clerks, consuming but a few gallons 
of water per day, has to pay perhaps 100/. per year, 
while a small house a mile off, rated at 24/. and using 
at least 100 gallons daily, pays about 30s. Again, 
the waste of London water is enormous. During 
the recent frost careful observation could be made 
on the subject, as every pailful had to be fetched 
from the standpipes, and the conclusion was arrived 
at that a supply of three gallons per head per day was 
sufficient for actual domestic requirements, not so 
much by any means as it would be desirable to use, 
but far nearer the mark than the 30 gallons per head 
per day which the water company would have 
supplied in the same district. In respect to the 
purity 4, 0 present supply we need not here enter, 
as it has been discussed ad nauseam for years past, 
and must still be left open until the proposed Water 
‘Trust has got into full work. 

In regard to sewage treatment little can be said. 
The Native Guano Company, judging from the 
daily quotations of the Stock Exchange share list, 
seems to have got a new lease of existence, and 
General Scott’s process is also making headway. 
On these subjects, and the disposal of town refuse, 
our readers will find some recent intelligence at 
pages 519 and 569 in our last volume. 

The question of the escape of noxious gases and 
foul liquids from factories does not seem as yet to 
have made much progress since the passing of recent 
Acts. As far as the Thames is concerned we 
believe that the Conservators of that river are seek- 
jing additional powers to put an end to such 
}nuisances. From our experience of last year we 
fancy that the Board will have enough business on 
hand in this respect for some time to come. 

Despite all our congresses, institutes, &c., there 
is one important work still left untouched—it is that 
of diffusing sanitary knowledge among the lower 
classes, Poverty, dirt, and ignorance are the cause 
of best part of our epidemics and endemics. It is 
by no means uncommon in London to find a mansion, 
whose back premises abut on miserable and unhealthy 
tenements. Even in regard to the middle classes a 
lamentable state of ignorance exists in respect to 
sanitary matters. The numerous mechanics’ and 
other institutions associated with the Society of 
Arts afford an easy means of diffusing sanitary 
information among the middle classes, while as 
regards the poor, the adoption of a similar plan to 
that followed by charitable and other societies—the 
distribution of handbills written in an interesting 
manner—would be of incalculable value. Sanita- 
tion like charity should begin at home, and if each 
person who has a competent knowledge of the sub- 
ject would do his best to spread that knowledge 
among his neighbours, especially the poor, we should 
soon see an amount of progress that has long been 
wished for, but has yet to be attained. 


DR. DE LA RUE’S ELECTRICAL 
RESEARCHES. 

Dvurine the last six years, Dr, Warren de la 
Rue has been investigating, in conjunction with Dr. 
Hugo Miiller, the various and highly interesting 
phenomena which accompany the electric discharge. 
From time to time the results of their researches 
were communicated to the Royal Society and 
appeared in its Proceedings. Early last year Dr. 
De la Rue being requested to bring the subject 
before the members of the Royal Institution, 
acceded to the pressing invitation of his colleagues 
and scientific friends. The discourse, which was 
necessarily long postponed on account of the pre- 
parations that had to be made, was finally given on 














Friday the 21st of January, and was one of the most 
remarkable, from the elaborate nature of the 
experiments, ever delivered in the theatre of that 
deservedly famous institution. 

Owing to the great inconvenience of removing 
the battery from his laboratory, Dr. De la Rue, 
despite the great expenditure, directed Mr. §, 
‘Tisley to prepare, expressly for the lecture, a 
second series of 14,400 cells, and fit it up in the 
basement of the Royal Institution. ‘The construc- 
tion of this new battery occupied Mr. ‘Tisley a whole 
year, whilst the charging of it extended over a 
fortnight. 

The * De la Rue cell,” if we may so call one of 
these elements, consists of a zinc rod, the lower 
portion of which is embedded in a solid electrolyte, 
viz., chloride of silver, with which are connected 
two flattened silver wires to serve as electrodes. 
When these are united and the silver chloride 
moistened, chemical action begins and a weak but 
constant current is generated. 

The electromotive force of such a cell is 1.03 volts, 
and a current equivalent to one volt passing through 
a resistance of one ohm was found to decompose 
-00146 grain of water in one second. The battery 
is divided into “‘ cabinets,” which hold from 1200 to 
2160 small elements each. This facilitates removal, 
and also the detection of any fault that may occur. 

It will be remembered that in 1808 Sir Humphry 
Davy constructed his battery of 2000 cells, and 
thus succeeded in exalting the tiny spark obtained 
in closing the circuit into the luminous sheaf of the 
voltaic arc. He also observed that the spark passed 
even when the poles were separated by a distance 
varying from ~,in. to ,!,in. This appears to have 
been subsequently forgotten, as we find later 
physicists questioning the possibility of the spark 
leaping over any interpolar distance. Mr. J. P. 
Gassiot, of Clapham, demonstrated the inaccuracy 
of this opinion by constructing a battery of 3000 
Leclanché cells, which gave a spark of .025in.; a 
similar number of the ‘‘ De la Kue” cells gives an 
.0564in. spark. ‘This considerable increase in poten- 
tial is chiefly due to better insulation. 

The great energy of this battery was illustrated 
by a variety of experiments. Thus a large con- 
denser, specially constructed by Messrs. Varley, 
and having a capacity equal to that of 6485 large 
Leyden jars, was almost immediately charged by 
the current from 10,000 cells. Wires of various 
kinds, and from 9 in. to 29 in. in length, were 
instantly volatilised by the passage of the electricity 
thus stored up. ‘The current induced in the 
secondary wire of a coil by the discharge of the 
condenser through the primary, was also sutliciently 
intense to deflagrate wires of considerable length 
and thickness. 

It was with such power at his command, that Dr. 
De la Rue proceeded to investigate several impor- 
tant electrical laws. He has found, for example, 
that the positive discharge is more intermittent 
than the negative, that the arc is always preceded 
by a streamer-like discharge, that its temperature is 
about 16,000 deg., and its length at the ordinary 
pressure of the atmosphere, when taken between two 
points, varies as the square of the number of cells, 
Thus, with a battery of 1000 cells, the arc was 
.005Lin.; with 11,000 cells it increased to .62in. 
The same law was found to hold when the discharge 
took place between a point and a disc; it failed 
entirely, however, when the terminals were two 
discs, 

It was also shown that the voltaic arc is not a 
phenomenon of conduction, but is essentially a dis- 
ruptive discharge, the intervals between the passage 
of two successive static sparks being the time required 
for the battery to collect sufficient power to leap 
over the interposed resistance. This was further 
confirmed by the introduction of a condenser, when 
the intervals were perceptibly larger. 

Faraday proved that the quantity of electricity 
necessary to produce a strong flash of lightning would 
result from the decomposition of a single grain of 
water, and Dr. De la Rue’s experiments confirm this 
extraordinary statement. He has calculated that 
this quantity of electricity would be 5000 times as 





great as the charge of his large condenser, and that 
a lightning flash a mile long would require the 
potential of 3,500,000 cells, that is to say of 243 of 
his powerful batteries. 

In experimenting with ‘‘ vacuum” tubes, he has 
found that the discharge is also invariably disruptive. 
This is an important point, as many physicists speak 
and write of the phenomenon as one of conduction. 
Air, in every degree of tenuity, refuses to act asa 
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conductor of electricity. These experiments show 
that the resistance of gaseous media diminishes with 
the pressure only up to a certain point, beyond 
which it rapidly increases. Thus in the case of 
hydrogen, it diminishes up to .642 mm., 845 
millionths ; it then rises as the exhaustion proceeds, 
and at .00065 mm., 8.6 millionths, it requires as high 
a potential as at 21.7 mm., 28.553 millionths. At 
.00137 mm., 1.8 millionth, the current from 11,000 
cells would not pass through a tube for which 430 
cells sufficed at the pressure of minimum resistance, 
At a pressure of .0055 mm., .066 millionth, the 
highest exhaust obtained in any of the experiments, 
even a ]-in. spark from an induction coil refused to 
pass. It was also ascertained that there is neither 
condensation nor dilatation of the gas in contact 
with the terminals prior to the passage of the dis- 
charge. 

These researches paturally led to some speculation 
about the conditions under which auroral pheno- 
mena may occur. Observers have variously stated 
the height at which the aurora borealis attains its 
greatest brilliancy as ranging between 124 and 28] 
miles. Dr. De la Rue’s conclusions fix the upper 
limit at 124 miles, and that of maximum display at 
37 miles, admitting also that the aurora may some- 
times occur at an altitude of a few thousand feet. 

The aurora was beautifully illustrated by a very 
large tube, in which the theoretical pressure was 
carefully maintained, the characteristic roseate tinge 
being readily produced and maintained. 

In studying the stratifications observed in vacuum 
tubes, Dr. De la Rue finds that they originate at 
the positive pole, that their steadiness may be regu- 
lated by the resistance in circuit, and that even when 
the least tremor cannot be detected by the eye, they 
are still produced by rapid pulsations which may be 
as frequent as ten millions per second, 

Dr. De la Rue concluded his interesting discourse 
by exhibiting some of the finest tubes of his numerous 
and unsurpassed collection. 





THE BRUSH SYSTEM OF ELECTRIC 
LIGHTING.—No. IIL. 

HAVING in the first article of this series* described 
the dynamo-electric generator of Mr, Charles F. 
Brush, and in the secondt the construction of the 
lamps and some further details of the machine 
employed in his system of electric lighting, we shall 
in the present concluding notice refer to some of 
the statistics of the system as well ag to some rather 
interesting measurements which have been taken 
during the working of the apparatus. 

A very interesting series of experiments was 
made some months ago with the Brush machine 
at the works of the ‘Telegraph Supply Company, 
at Cleveland, Ohio. The size of machine under 
investigation was that known as No. 7, i.e., the 
ordinary sixteen-light Brush generator, and with 
it sixteen Brush lamps of the usual construction 
were employed through a circuit of 200 ft. of No. 16 
copper wire. The machine was driven at an average 
speed of 770 revolutions per minute, and careful 
comparative measurements were made for deter- 
mining the difference of potential at the two ter- 
minals of the lamp by the following simple and 
ingenious method devised by Mr. Brush, who was 
assisted in his experiments by Mr. G. H. Wads- 
worth, the chief electrician to the Western Union 
Telegraph Company at Cleveland. ‘The sixteen 
lamps were connected together in series and with 
the machine, and when the latter was running at 
its proper speed they were adjusted so as to pro- 
duce as nearly as possible ares of equal length; the 
two terminals of each lamp in succession were then 
placed in circuit with a galvanometer, and with a 
Daniell battery, fitted with a simple commutator 
by which any number of cells up to forty-eight 
could be instantly put into circuit with the galvano- 
meter and lamp under examination, the connexions 
being so made that the voltaic current and the 
dynamo-electric current through the coils of the 
galvanometer were in opposite directions. Fig. 14 
will explain the general arrangement, in which M 
represents the machine, B a Daniell battery of 
forty-eight cells, G a galvanometer, and L' L? L? 
L* and L* represent five of the sixteen lamps under 
observation. From the above arrangement it is 
clear that if the difference of potential between the 
terminals of the lamp be greater than the difference 
of potential between the two ends of the battery, 





* See ENGINEERING, page 55, ante. 
+ Ibid., page 83 ante. 








a current will be forced through the battery in 
opposition to its own current, deflecting the galvano- 
meter in one direction; but if the potential dif- 
ference between the battery poles is greater than 
that between the lamp terminals the current 
through the galvanometer, and therefore its deflec- 











tion, will be in the opposite direction, and it can 
only be when the differences of potential between 
the battery poles and between the lamp terminals 
are equal that there will be no deflection of the 
galvanometer. Mr. Brush, therefore, adjusted the 
commutator of the battery so as to include in 
the circuit of the galvanometer and lamp just as 
many cells of the battery as would balance the 
current from the machine, bringing the galvano- 
meter needle to zero, and when that balance was 
obtained, the appearance of the are as well as the 
speed of the machine were carefully noted. <A 
similar series of observations were made with each 
of a number of lamps all at work together; and, 
as the results obtained for the measurements of 
the various lamps agreed with remarkable closeness, 
a very correct average was obtained, and the dif- 
ference of potential between the terminals of the 
average lamp was found by this means to be equal 
to that of 42.46 Daniell cells when the machine was 
running at 770 revolutions per minute. 

By a very similar method of working Mr. Brush 
determined the resistance of the average lamp. Todo 
this one of the lamps was removed and its place was 
occupied by a resistance consisting of nearly 700 lb. 
of thick wire, its length being so adjusted that the 
current of 42 cells of the battery exactly balanced 
the difference of potential between the two ends of 
the resistance wire while the machine was running 
at the same speed as in the former experiment. 
The arrangement of connexions is shown in Fig. 15, 
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in which M represents the machine, L! L? L* and 
L* the lamps, and R the resistance wire substituted 
in the circuit for the lamp L*, G and B are the 
galvanometer and battery respectively, arranged as 
in the first experiment. The current from the 
machine increased the temperature of the coil slightly, 
and before any appreciable loss of temperature took 
place its resistance was measured by the ordinary 
method and found to be 4$ ohms., and from those 
figures the resistance of the average lamp, whose 
difference of terminal potential we have seen, was 
balanced by rather more than 42 cells (i.¢., 42.46) 
was easily calculated, being somewhat more than 
44 ohms., viz., 4.56 ohms., and this multiplied by 
16 gives a total resistance for all the lamps of 72.96 
ohms. 

After a series of careful measurements the resist- 
ance of the machine between brush and brush at 
the average temperature which it assumes after 
settling down to its work was found to be 10.55 ohms. ; 
and this added to the resistance of the lamps (that 
of the conductors being inconsiderable) gives a 
total internal and external resistance for the whole 
circuit of 83.51 ohms., of which 87.36 per cent. is in 
the lamps alone, so that it would appear from these 
data that no less than 87.36 per cent. of the current 
developed in the Brush machine is utilised in the 
external circuit, showing a remarkably high degree 
of efficiency. 

In order to determine how much energy is 
absorbed in the sixteen arcs by conversion into heat 
and light, Mr. Brush placed the upper and lower 
carbons in each lamp in firm contact with each 
other, and by the method shown in Fig. 15, he 
measured the total resistance of the sixteen lamps, 
including all connexions, magnet-coils, carbons, &c., 








and found it to be 2.1 ohms, which deducted from 
72.96 ohms (the total resistance of lamps when 
burning), leaves 70.86 ohms as the resistance of the 
sixteen arcs, from which it was estimated by Mr. 
Brush (allowing for the one per cent, of current 
shunted out of the current of each pair of carbons 
by its fine wire regulating helix), that the produc- 
tion of the ares involves an expenditure of energy 
equal to 84 per cent. of the total electrical energy 
developed by the machine. 

While the above electrical measurements were 
being made, a series of experiments were conducted 
to determine, by means of indicator diagrams taken 
on the engine, the driving power absorbed by the 
machine when working at its normal speed, and the 
results of these experiments—which are given in 
the Table below—and taken in conjunction with 
the electrical measurements to which we have 
already referred, show that in the Brush system 
81.89 per cent. of the motive power absorbed is con- 
verted into electrical current, and taking into con- 


‘sideration the fact that 84 per cent of the total 


electrical energy is utilised in the arcs, it follows 
that 68.79 per cent. of the entire power absorbed 
in the production of the current is represented by 
the heat and light produced in the sixteen arcs, In 
the following Table will be found a summary of the 
results of the various measurements to which we 
have referred: 


Resistance ; 
Resistance of the machine between 
terminals ... ss ea ian 10.55 ohms. 
Resistance of external circuit 72.96 ;, 
os whole 83.51 ,, 
A the sixteen arcs 70.86 ,, 
Current: 


839.02 volts 


Electro-motive force of current 
eee 10.04 webers 


Volume of current ... 
Power : 


Total driving power required . 15.48 HP. 
Driving power absorbed in produc- 

tion of current... si si 13.78 ,, 
Energy of current expressed in 

horse power é ans mee 11.285 ,, 

Percentages : 

Percentage of current available for 

external work 7 ios sea 87.36 
Percentage of current appearing as 

heat and light in the sixteen arcs 84.00 
Percentage of gross power con- 

verted into current wad = 72.90 
Percentage of absorbed power con- 

verted into current — ote 81.89 
Percentage of gross power appear- 

ing in ares ... eee an eee 61.24 
Percentage of absorbed power ap- 

pearing in arcs . ove 68.79 


The figures given in the above Table are highly 
interesting, and indicate in almost every point a 
very high degree of efficiency both in the generator 
and in the whole system. Since those measure- 
ments were made, however, several improvements 
have been made in the machine, and it would bea 
matter of the greatest interest if a new series of 
caretul scientific measurements were taken in this 
country and with the improved apparatus, for there 
can be no doubt that it is by careful dynamometrical 
and electrical measurements carried out under scien- 
tific management that ,the real practical efficiency 
of any system of electric lighting can alone be 
determined. Photometrical measurements, except 
as supplementary, are in the highest degree unsatis- 
factory, and the possibility of reading a newspaper 
so many feet from a lamp or the lighting of a given 
floor-space to the intensity of lunar illumination in 
autumn, involves, in our opinion, too much of the 
element of moonshine in it to be of much value asa 
standard of photometrical measurement, although 
for certain special purposes it may probably be 
approximate enough. ‘Thus, at the very interesting 
installation at the harbour of Montreal, there are 17 
lights worked by a single Brush machine through a 
circuit of nearly three miles, the light of each lamp 
enabling a newspaper to be read with ease at a dis- 
tance from it of over 160 ft., and in this case the 
current is conveyed from the machine station 
through a copper wire No. 9 B.W.G, having a 
resistance of 5.28 ohms per mile. 

The Brush system is now in regular operation at 
several places in London, among which we may 
mention the Liverpool-street, Paddington, and Cha- 
ring Cross stations, the north and south clock faces 
of the Westminster Tower and Westminster Palace 
Yard ; it is, moreover, about to be employed by the 
South-Western Railway Company for their Waterloo 
terminus, and as our readers are aware it is shortly 
to be installed for the illumination of a large area of 
the City, the machine being driven at the company’s 
works in Lambeth. The Treasury has also autho- 
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rised the General Post Office to make a preliminary 
contract with the Anglo-American Electric Light 
Company for a machine and sixteen lamps, which 
will be employed in lighting the letter-sorting 
department. We may mention moreover as an 
interesting fact that during the twelve months 
ending December last the American proprietors sold 
no less than 275 machines and 3300 lamps, of which 
9700 of the latter were for installations in the United 
States. 








NOTES. 
Tue Hotcukiss REVOLVING Guy. 

Tue Hotchkiss revolving gun, already adopted in 
the French navy and by other leading European 
nations, has been ordered for use in the German navy 
by the following decree of the German Emperor 
dated January 11 last. ‘On the report made to me, 
I approve the adoption of the Hotchkiss revolving 
cannon as part of the artillery of my navy; and 
each of my ships, according to their classification, 
shall in general be armed with this weapon in such 
a manner that every point surrounding the vessel 
may be protected by the tire of at least two guns at 
a minimum range of 200 metres.” We have (vide 
ENGINEERING, Vol. xxvii., p.p. 3, 23, and 63) minutely 
described the admirable gun of Mr. Hotchkiss, 
which has met with so much favour, except with 
our own authorities, and which appears in all 
respects thoroughly adapted to the important func- 
tion for which it is designed, the protection of 
vessels against the attacks of torpedo boats. 


Cuicaco Stock-Yarps. 

Few persons have any conception of the enor- 
mous trade carried on at Chicago in pigs and cattle, 
sheep and horses taking a comparatively insignifi- 
cant place. The following figures give an approxi- 
mation of the number of animals delivered by rail 
at the Chicago stock-yards during 1880: 

No. No. of Carloads. 





Hogs ... «+» 7,057,000 117,618 
Cattle . 1,377,000 72,482 
Sheep ... 334,000 3,346 
Horses 10,400 547 

8,778,400 193,993 


Besides the above about 10,000 animals were 
driven by the road into the stock-yards. Allowing 
30 loaded cars to a train, it will be seen that 6465 
trains arrived at the stock-yards during the year, or 
over 20 per day, allowing 300 working days in the 
year ; the average number of animals carried per car 
is 60 pigs, 19 cattle, 100 sheep, and 19 horses. 

GEORGE STEPHENSON, 

We publish on another page of the present issue 
a letter from a correspondent directing attention to 
the fact that June 9 next will be the centennial 
anniversary of the birth of George Stephenson, and 
urging that this anniversary shculd be suitably 
commemorated. That this suggestion will meet 
with most cordial support it is impossible to doubt. 
It is quite unnecessary that we should say a word 
respecting the claims of the memory of Stephenson, 
but we may point out that there are so many 
amongst us who well remember the pre-railway era 
that the present generation is peculiarly fitted to 
appreciate the full value of the change in our 
systems of internal transit which George Stephen- 
son inaugurated and did so much to perfect. The 
time available for arranging a suitable centennial 
celebration is now none too long, and we trust that 
the matter may be taken up promptly. The Institu- 
tion of Mechanical Engineers, of which Stephenson 
was the first President, might fitly take up the 
matter, and organise a committee of our leading rail- 
way men to carry out the necessary arrangements, 


TRIAL OF ARMOUR PLATEs. 

An important armour plate trial was carried out 
at Portsmouth on Tuesday last, the plate tested 
being one of those manufactured by Messrs. Sir 
John Brown and Co. for the new vessels Conqueror 
and Majestic. The plates are made on the system 
devised by Mr. Ellis, the chairman of the company, 
and consist of an iron armour plate backing, around 
three sides of which is placed an iron frame, On 
top of this frame is laid a steel plate the same size 
as the back plate, and about 2in. thick. After 
these three members have been secured together 
they are brought to a welding heat, and the space 
between the two plates is filled with cast steel. 
After this has cooled the mass is reheated, and then 
rolled down to the required thickness. A special 
advantage of this system is that the finished plate 
can be bent within considerable limits without 
injury, The plate tested on Tuesday was 8 ft, long 


by 5 ft. 9in. wide and 104 in. thick ; it was mounted 
on board the Nettle, being attached to the frames 
by four bolts at the back of the plate. Three 
rounds were fired at it from a 12}-ton gun loaded 
with 50 1b. charges, and firing a 250 Palliser pro- 
jectile at a range of 30ft. The shots were fired at 
a triangle, striking the plate at points about 2 ft. 
apart. The penetrations were respectively 5 in., 
4.9in., and 5.6in., and the damage done was 
extremely small, the result of the test being that the 
plates in hand for the Conqueror and Majestic were 
approved of and passed. We may add that the 
same firm has completed the steel-faced armour 
plates for the turrets of the Ajax. 


Tue Harvest YEAR-Book. 

Under the title of the “‘ Wheat Trade Annual 
Review and Harvest Year-Book,” Mr. W. Dunham, 
of The Miller, publishes a somewhat extensive and 
well-arranged almanac, containing a large amount 
of information useful to corn merchants, millers, 
and farmers. Following a review of last year’s 
cereal output, is a list of the principal places whence 
grain is exported, some general particulars and 
statistics of each being added. Then follows a list 
of the harvesting seasons in different parts of the 
world, labour being occupied all the months of the 
year in some parts of the world in gathering wheat. 
Detailed reports are given of the weather and markets 
for each month of the cereal year ending September 
last, and of the Scotch and foreign harvests. The 
almanac proper contains amongst other matter, a 
list of 550 of the principal fairs held in the country, 
diagrams of moonlight for each month of the year, 
tide tables, a directory of Acts of Parliament relating 
to sport and rural pursuits, the depth of water at 
different British ports, &c. After the almanac comes 
a cargo trade review for each week of the past year, 
giving details of imports, prices, and stock on hand, 
and an interesting summary of the meteorological 
features of each year from 1770. The book concludes 
with an essay on emigration, Messrs. Read and 
Pell’s report to the Duke of Richmond and 
Gordon on the agriculture of the United States 
and Canada, and particulars of the wheat crop of 
1880. 

GEOLOGY oF Mount Etna. 

An excellent monographic description of this 
highest volcano of Europe has recently been pub- 
lished as a posthumous work of Professor Sartorius 
von Waltershausen of Goettingen. This celebrated 
geologist, whose researches on the volcanic pheno- 
mena of Iceland are highly appreciated, spent 
between 1834 and 1843, nearly eight years, in Sicily, 
when he chiefly lived in the Casa Inglese upon 
Mount Etna itself, in order to investigate most 
thoroughly its volcanic construction and mechanism ; 
and during the year 1862, 1864, and 1869, he again 
visited the field of his former investigations, and 
when he died in 1876 he was still busy with working 
at his great atlas of Etna, which had come to 
maturity in the space of more than forty years, 
This splendid work is now published under the 
care of Professor A. von Lasaulx of the university 
of Kiel, and comprises a large general map of the 
mountain to a scale of 1] in 50,000; fourteen geolo- 
gical landscape pictures admirably drawn by 
Sartorius, and numerous woodcuts and engravings, 
with text in royal folio. The work is entitled 
‘*Der tna,” and published by W. Engelnaun of 
Leipzig. It comprises everything that has become 
known about this interesting volcano and its various 
eruptions from the most remote time up to our own 
days. ‘To the deceased author the scientific world 
owes much gratitude as well as to his family, and 
to Professor Lasaulx for having produced this 
really classical work in such a perfect style. 


Epison’s Exectric Licut. 

The village of Menlo Park has been lighted by 
500 Edison incandescent lamps distributed over an 
area one mile long by half a mile wide surrounding 
his laboratory and works. ‘These lamps are of 
16-candle power and included in a circuit of nearly 
eight miles of wire. ‘The feed current is generated 
by nine dynamo-electric machines, driven by the 
same steam engine. ‘The lights are turned on and 
off as readily as gas; the extinction of one is said 
not to affect the others; and when a lamp fails in 
any way it can be replaced by another in a few 
moments. Three sizes of lamp are made by Mr. 
Edison, one of five, one of eight, and one of 
16-candle power. The current to supply a 16-candle 
lamp for an hour is stated to require the consump- 





tion of two-fifths of a pound of coal. But a greater 
economy is expected from the employment of the 








large dynamo-electric machine which is now being 
constructed. This gigantic generator is designed 
to take the place of sixteen smaller Edison machines 
with a view to saving power. ‘The field magnets, 
of which there are three, are 6$ft. long; and the 
armature 28 in. long by 2] in. in diameter, is said to 
weigh 1} tons, The machine and motor, a Porter- 
Allen engine of 100 horse power, are both mounted 
on the same cast-iron bed, and Edison expects great 
things from it, greater things probably than any one 
else. The electromotive force of the working current 
from the machine is stated to be 140 volts. ; and the 
resistance of the armature as ;},, of an ohm. Such 
a current is expected to feed 800 incandescent 
lamps. In a recent Note on electric lighting (see 
page 97 ante), we stated in error that Mr. Edison 
had lighted the River Side Spinning Mills, Pro- 
vidence, United States, with 71 lamps, which dis- 
placed 578 gas burners. We should have stated 
that this installation had been made with the Brush 
lamps and machines. 


Mr. Stron’s EXPERIMENT. 

Some time ago Mr. Stroh, the eminent mechani- 
cian, made the discovery that a disconnected tele- 
phone emitted a peculiar soft breathing sound when 
@ magnet was moved to and fro in close proximity 
to it. ‘Ihe singular effect in question has not yet 
been satisfactorily noe but in connexion with 
a paper by Mr. W. Heaviside on the induction of 
telegraph wires upon the telephone, the subject was 
brought before the Society of Telegraph Engineers 
and Electricians at the meeting on January 26, Pro- 
fessor G. C. Foster, President, in the chair. Mr. 
Heaviside finds that a disconnected telephone is also 
sensitive to the induction of currents in a neighbour- 
ing wire. Mr. Stroh said that he had further inves- 
tigated the effect of a magnet on the telephone, and 
could produce it in a skeleton telephone, that is, a 
telephone minus its coil, and consisting only of the 
bar magnet and the iron diaphragm. To cause an 
audible sound, such as the respiratory sound ob- 
served, the magnetic disturbance in the telephone 
must obviously be of a vibratory character, and it 
was suggested that the tremors of the hand in 
moving the magnet might account for it; but Mr. 
Stroh explained that this reason would not hold, for 
the sound was still produced by a magnet of suffi- 
cient inertia to prevent the occurrence of the tremors. 
Moreover, the breathing was of a different kind 
when the magnet was advancing to the telephone 
from what it was when the magnet was receding. 
The loudest effect was got by bendiug the telephone 
magnet round towards the side on which the magnet 
was moved, and bringing the latter up with its poles 
directed to the poles of the telephone magnet. 
Professor Hughes was of opinion that the action of 
the magnet on the telephone was of an undulatory 
nature, and the suggestion follows that the mag- 
netic force may proceed in waves from a magnet. 
Whether this be a correct supposition or not, Mr. 
Stroh’s experiment is well worthy of being taken up 
and thoroughly investigated, for it might lead to 
some important molecular result. It may, in fact, 
be likened to a whisper from the lips of Nature, 
which may convey a valuable secret to him who 
gives it heed. 


BREAKING OF TYRES, 

At the meeting of Railway Engineers on January 
11, at Berlin, Mr. Streckert, the chairman, reported 
on the number of tyres of railway carriages which, 
from October 1, 1879; until March 31, 1880, were 
broken upon German lines. Thus upon 45 different 
lines, with a total length of 32,316 kilometres, no 
less than 5039 breakages of tyres had occurred. The 
maximum number took place at temperatures 
between zero and 6 deg. Cent. of frost, particularly 
during December 9, 10, 17, and 23, 1879. Of the 
total breakages, 2007 cases were upon goods trains, 
1466 upon express, fast, and ordinary passenger and 
mixed trains, only 182 cases upon engines and 
carriages at the stations, or while shunting, Open 
goods carriages showed 1626, and locomotives and 
tenders 158U breakages. As regards the material 
of which the tyres consisted, in 3269 cases it was 
cast steel, and only in 1045 either puddled steel, 
fine-grained and ordinary wrought iron. In 3545 
cases the breakage went through the whole thick- 
ness of the tyre, while in 1045 others it was only 
partial. In reference to age it was proved that the 
greatest number appeared between six and eight 
years, while 1104 breakages occurred with tyres 
over eight up to twenty-four years old, and 195 
were below six years. It is too well known that an 
unexpected breaking of tyres while on the road 























Fes. 4, 1881.] 


ENGINEERING. 





125 








very often causes a train to run off the rails and to 
give rise to accidents. For this reason the causes 
of breakages of tyres ought to be fully investigated, 
whether arising from the material, construction, or 
mode of fastening. From the above figures it is 
obvious that cast steel is most liable to crack at low 
temperatures, when it is suddenly subjected to a 
heavy strain, for instance by the friction of brakes ; 
this seems to be the principal reason with loco- 
motives and tenders, as 1580 tyres were broken 
with them against 3459 of all the wheels of the 
total rolling stock. It appears that the sudden 
production of heat by the friction of the brakes at 
the circumference of a comparatively cold wheel, 
is to be considered as the most mischievous cause. 
SreaM Pires ror Heating BuILpInas. 

In this country, where steam pipes are used for 
heating purposes, it is the nearly invariable custom 
to arrange them along the walls close to the floor, 
or in coils also situated near the floor level, almost 
the only exceptions being in the case of a few work- 
shops where exhaust or low-pressure steam has been 
admitted to the interior of hollow columns forming 
part of the structure. In the United States, how- 
ever, the practice of employing overhead heating 
pipes is making considerable headway, and the 
system has such decided advantages in many cases 
that it is certainly worthy of attention here. The 
system is one which was proposed many years ago 
by Mr. David Whitman, and it is now being strongly 
advocated by the Boston Manufacturers’ Mutual Fire 
Insurance Company, who during last year collated 
a variety of interesting data as to the results of its 
application. Altogether, the company obtained 
replies to their inquiries from forty-two mills where 
the system is in use, and these replies they classify 
as follows: 2 absolutely unfavourable; 2 unfavour- 
able, but qualified by the fact that their lines of 
pipes are 3in. or 6 in. cast iron in very low rooms ; 
1 favourable, with exceptions; and 37 absolutely 
favourable. Of the 37 mills in which the system 
has given entirely satisfactory results, 19 are fitted 
with pipes hung from beams away from the walls ; 
2 have the pipes supported by brackets on posts 
away from the walls; and 16 have pipes attached 
to the walls, but above the tops of the windows. 
Moreover, of the 37 firms, 22 have entire establish- 
ments heated on the overhead system, 6 express 
their intention to change all rooms not thus fitted, 
and the rest have whole departments heated on this 
plan, but express no opinion as to extensions. Many 
of the establishments from which favourable replies 
were received are situated in districts exposed to 
very severe cold. Amongst these is the Stormont 
Cotton Company, Cornwall, Canada, at whose mills, 
every room except the dye-house and drying-room 
is thus heated. In this case the arrangement used 
consists of three 14in. wrought-iron pipes placed 
lin, apart, and run round the rooms about 2 ft. 
from the walls, the pipes being slung from the beams. 
Obviously pipes so placed are far more out of the 
way than the usual pipes near the floor level, while 
they are so situated as to be secure from the accu- 
mulation on them of combustible substances, the 
latter being a fruitful cause of fires in some kinds 
of industrial establishments. 


STEEL SHIPBUILDING IN RvssIA. 

The private shipbuilding yards of Russia are but 
few, and they are most of them engaged in the con- 
struction of vessels of moderate size, chiefly for 
river navigation. In these yards the materials used 
are almost entirely iron and wood, the employment 
of steel having as yet made little progress ; but with 
the Government the case is different, the Russian 
Admiralty apparently intending to use steel liber- 
ally. In the autumn of last year an ironclad of 
the Minine class was started at the new Admiralty 
yard at St. Petersburg, and a contract for over 
10,000 tons of steel to be used in the construction 
of this vessel and other work, was given to the 
Obouchoff Steel Works, St. Petersburg. The steel 
is being made partially by the Bessemer, and partly 
by the open-hearth process, the Obouchoff Works 
turning out the material in the form of ingots, as 
the establishment does not comprise the requisite 
rolling mills. The rolling of the steel into plates, 
angles, bars, &c., is being done partly at the Kol- 
pino Works, and partly at the Nevsky Works, both 
these establishments being in the neighbourhood of 
St. Petersburg. The Government specification 
requires that the steel plates shall have a breaking 
strain of not lessthan 26 tons, nor more than 3] tons 
per square inch, while the elongation before frac- 
vure is to be not less than 17 per cent, in a length 





of 8 in., the samples being cut crosswise from the 
plates and annealed. A large quantity of the steel 
has already been delivered, and the quality has 
proved very satisfactory. The following are some 
of the results of the tests: 


Breaking Strain Percentage of 


Thickness of in Tons per Elongation 
Plate. Square Inch. in Lengths of 
_ a in. 
Inches. Tons. a= 

% 28.0 25.0 

5 29.3 22.0 
28.9 24.5 

ths 27.0 24.0 

# 29.3 21.0 


The materials used in the manufacture of the steel 
are very pure, and the analyses of the steel itself show 
that the carbon varies from 0.17 to 0.22 per cent., and 
the manganese from 0.18 to 0.40 per cent., while sul- 
phur, phosphorus, and silicon are only present in very 
minute quantities. Considering that the building 
of the new ironclad is the first occasion on which 
the Russian workmen have had to deal with steel on 
a large scale, the results attained have been very 
successful. The only failure of which we have so 
far heard occurred with one of the keel plates § in. 
thick, in which some longitudinal cracks were deve- 
loped on the line of bend, these proving on inves- 
tigation to be due to the plate having been finished 
at a ‘‘ black heat.” 


DatLy WEATHER Reports. 

With the year 188] the Meteorological Office 
commenced a new form of daily weather reports. 
As before, it consists of a lithographed foolscap 
sheet, but now it is printed on both sides, The 
first page is uselessly taken up by the title. The 
second page contains a chart of the isobars, winds, 
and state of the sea; also another showing tem- 
perature, weather, and rainfall; together with a 
marginal column containing approximate normal 
values of these elements for several stations. The 
third page gives remarks and forecasts, The second 
and third pages are printed in two colours, the 
standing portion blue and the changeable black. 
The fourth page contains meteorological observa- 
tions, the charts being constructed and the forecasts 
based on those made at§ A.M., but it is not stated 
whether this is Greenwich or local time. The baro- 
meter column headed * difference from 8 A.M. yester- 
day” serves no useful purpose that we can discover ; 
it would be advantageously supplanted by the rate 
of rise or fall of the barometer at each station, to 
be determined by a reading taken a quarter of an 
hour before the regular observation. The similar 
column under shade temperature might also be given 
up in favour of vapour tension, but it must be 
remarked that for this deduction very accurate 
observations of the dry and wet thermometers are 
required, especially in the winter months ; and cor- 
rect thermometers, easily readable to tenths of degrees, 
should be issued for these observations. Hawes 
Junction is a high level station, 1135 ft. above the 
sea, though why its barometer observations are not 
reduced to sea level, like the rest, is left unex- 
plained. ‘The charts are utterly unprovided with a 
scale of distances, not even latitudes and longitudes 
being marked ; consequently, they are next to use- 
less for all scientific work. The normal values are 
for the entire month, and apply, therefore, to the 
middle day ; yet they are reproduced every day of 
the month. It would have been more philosophical 
to have tabulated the statistics so as to yield dail 
normal values, and on a system by which they could 
readily grow in value year by year. The remarks 
are generally too voluminous, consequently have 
to be written so small that they cannot be easily 
read and less readily apprehended. The forecasts 
are for thetwenty-four hours ending noon on the next 
day to that of the issue. Hence, while the observa- 
tions are made at 8 A.M. the forecasts are not made 
until noon, and do not circulate in London until 
4 P.M. or 5 P.M., and probably do not reach many 
places in the country before the time has elapsed. 
These forecasts appear to be condensed statements 
of existing weather, and, therefore, they often fail 
to announce quick changes of wind or weather. 
Thus, the wretchedly piercing snowstorm of the 
18th of January was not in the least foreseen by the 
official seers, who predicted gentle breezes and 
milder weather. Something better should be pro- 
vided for public money, which is mainly wasted in 
such nibbling and dribbling science. 


Tue Boer Exposition at THE WHEAL ExIza MINE. 

The explosion of a boiler at the Wheal Eliza Mine, 
at St. Austell, which took place on the 15th ult., 
supplies another instance—if such were wanting— 


of the necessity of a thoroughly trustworthy inves- 
tigation of all disasters of this kind. The explosion 
caused the death of the attendant, John Peters, and 
we have now before us a report of the adjourned 
inquest which took place on the 26 ult., at St. 
Austell, before Mr. F. J. Wallis, the county coroner. 
The coroner was not assisted by any scientific 
assessor, but Mr. R. J. Frecheville, the local 
Government Inspector of Mines, was present. The 
boiler which exploded was of the Cornish type, and 
it failed in the flue at a point where it had been 
repaired some five months previously after damage 
owing to shortness of water. No evidence was 
given at the inquest as to the nature of the repair, 
or as to the constructive details of the boiler, but it 
was stated that at the time of the explosion the 
stop valve had been shut to allow of some repairs 
being made to the engine. The boiler was supposed 
to be worked at 40 lb. pressure, but it was stated 
by Mr. Frecheville that he had seen the pressure 
gauge after the explosion, and that the needle 
stood at 86 lb. He added, however, that the index 
‘‘must have been far beyond that; it must have 
‘‘gone up to the pin at 150 lb. probably, and 
‘‘ after that there was sufficient force left to burst 
“the ‘spiral.’” This evidence was corroborated 
by Mr. Williams, the manager and part owner of 
the mine, who further stated that the pressure 
gauge was a Bourdon, and that the pressure neces- 
sary to burst the ‘ spiral” had been estimated at 
from 300 lb. to 400 lb. per square inch, so that 
that pressure must have existed in the boiler at the 
time of the explosion. The inquiry, however, was 
chiefly remarkable for the singular views expressed 
concerning the object and capabilities of safety 
valves. ‘The Government inspector stated that: 
‘‘The safety valve as a rule is used only to give 
‘¢ warning, in case of large quantities of steam blow- 
‘*ing-off, to damp the fire or rake it out,” while 
Mr. Williams, in answer to the coroner, stated that, 
“if the stop valves were shut, and the boilers 
“hermetically sealed, and the fires burning as 
‘‘hard as they could, any boiler would blow up. 
“4A safety valve was not intended to preserve a 
‘“‘ boiler with everything screwed up tight, the 
‘“‘ engine stopped, and the fires blazing away; under 
‘‘all ordinary circumstances a safety valve was 
‘‘ sufficient to prevent accidents. It gave warning 
‘“that the boiler was working above its proper 
‘‘ pressure by blowing off the steam; the steam 
‘‘ gauge gave warning, and the fusible plug gave 
‘warning, but if none of those warnings were 
‘* noticed or disregarded they were of no use.” The 
italics are ours, The coroner in summing up stated 
that ‘the boiler was a good one, full of water, and 
‘* everything it seemed was doneby Mr, Williams that 
‘¢ could be done to insure the safety of the men in 
‘*his employ,” and, of course, as a result the regu- 
lation verdict of ‘‘ accidental death” was returned. 
It appears to us, from the evidence above quoted, 
that some information as to proper safety valves is 
urgently required in the neighbourhood of St. 
Austell, It ought to be well understood amongst 
boiler owners by this time that a safety valve which 
will not discharge without material increase of 
pressure all the steam which its boiler can make 
under any circumstances is not worthy of the 
name of a safety valve at all. The boiler which 
exploded appears to have had but a single 
safety valve, and that appears to have been 


Y | so out of order that it only opened to a very limited 


extent; but the defect in the safety valve fittings 
appears to have been in no way brought home to the 
jury. The evil of such an inquiry as that at St. 
Austell is that it does nothing to promote greater 
security in future. We have no doubt that there 
are in the neighbourhood of St, Austell many boilers 
as badly provided with safety valves as that which 
exploded, and had the inquiry been an efficient one 
it would probably have resulted in an improvement 
in this state of things. As it was the inquiry was 
little more than a farce. 


Ear.y CLYDE STEAMERS. 

Mr. W. J. Millar recently read a paper before the 
Institution of Engineers and Shipbuilders of Scot- 
land on ‘‘ Early Clyde Built Steamers,”’ containing 
some interesting particulars of the introduction of 
steam navigation. ‘The first vessel mentioned was 
the Comet, built in 1811-12 by John Wood, of 
Port-Glasgow, and engined by John Robertson, also 
of Glasgow. She was of 25 tons, 42 ft. long, 11 ft. 
beam, and 5 ft. 6 in. draught. ‘The engine was 
condensing, three horse power, with a cylinder 11 in. 
in diameter and 16 in. stroke. She was built with 























































































































































126 








ENGINEERING. 


[Fes. 4, 1881, 








c =a 


were driven by gearing on each side of a central 
spur wheel. She commenced to run on the Clyde 
in 1812, and was lost at Craignish in 1820. The 
Elizabeth followed close on the Comet. She was 
built in 1812-13 by John Wood, and engined by 
James Cooke, of Glasgow. She was 58 ft. long, 
12 ft. beam, and 5 ft. draught, the engines were 
of 10 horse power. The same builders also con- 
structed about the same time the Clyde, 69 tons, 
76 ft. long, 14 ft. beam, and 7} ft. depth of hold, and 
the Glasgow 74 tons, 74ft. long, and 15 ft. beam. 
These were engined by John Robertson and James 
Cooke respectively. In 1814, six steamers were 
built on the Clyde. The Industry (55 tons), built at 
Fairlie ; the Trusty, engined by Mr. Thomson, of 
Slasgow; the Princess Charlotte and Prince of 
Orange, built by Muir, of Greenock, and engined 
by Boulton and Watt; the Marjory, built by 
William Denny, and fitted with 10 horse-power 
single side lever engines by James Cooke. ‘This 
latter vessel, which was 63 ft. long and 12 ft. beam, 
was sent to the Thamesin 1815. Finally, in 1814, 
the Argyle (78 tons) was built at Port-Glasgow, 
and sent to the Thames the following year. Of all 


two pairs of paddle wheels 7 ft. in diameter, which | 


' 


these the Industry alone remains as an interesting 
relic. In 1815 six more steamers were constructed. 
The Waterloo, 90 tons, with engines by Cooke, of | 
20 horse power ; the Greenock, 62 tons, and 10 horse 
power engines, built by McLaughlin, of Dumbarton ; 
the Caledonia, 102 tons, 95 ft. by 15 ft., and 5 ft. | 
draught, built by Wood of Port-Glasgow, and 
engined with the 16 horse power engines, by the 
Greenhead Foundry Company; the Dumbarton 
Castle (wrecked in the Clyde 1829), 81 tons, 32 
horse power: this was the first steamer that made 
the trip to Rothesay; the Britannia (wrecked 
off Donaghadee in 1829), 109 tons, SO ft. by 
16 ft. and 4} ft. draught with a pair of 32 horse 
power beam engines, by Cooke ; and the Argyle, 
No. 2, similar to the Argyle already men- 
tioned. In 1816, the Neptune, Albion, Rothesay 
Castle, Lord Nelson, Lady of the Lake, and Duke of 
Wellington were built. ‘The Albion plied to Helens- 
burgh ; she was 92 tons, 70 ft. by 13 ft., by 4 ft. 
draught ; the engines were 20 horse power, by James 
Cooke, and the vessel complete cost 3200/. In 
1817, two steamers were built, the Marion and the 
Defiance, the former having been the first to ply 
on Loch Lomond. In 1818, five steamers were 








finished, of which the Rob Roy plied some years 
on the Belfast route, and was transferred after- 
wards to run between Dover and Calais. In 1819, 
Mr, David Napier had two vessels built for the 
Holyhead and Dublin line, as well as a third, the 
David Bruce, to run between Glasgow and Liver- 
pool; a second Waterloo has to be added to the 
list plying between Belfast and Liverpool, as well 
as two more river steamers, and the first Clyde tug- 
boat, which was also fitted for passengers. In 1820 
came the Superb, built for David Napier for the 
Glasgow and Liverpool line, and several others for 
running to Inverary. Between 121 and 1824 Mr, 
Millar mentions eleven other vessels launched. ‘The 
first iron steamer built on the Clyde was the Aglaia, 
in 1827, for Loch Esk, and the first to run on the 
river was the Fairy Queen, in 1831. The first Clyde 
iron sea-going steamer was the Royal Sovereign 
(1839), for the Glasgow and Liverpool route, 
the first iron screw-steamer was the Fire Queen, 
in 1845, and the first iron screw-steamer to ply 
between Glasgow and New York was the City of 
Glasgow, 1609 tons, built in 1859. ‘The Inverary 
Castle (1839), and the Balmoral (1842), are the 
oldest Clyde iron river steamers now running. 
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Nos. | | 
and | op APPiicaNits, | © ABBREVIATED TITLES, &o. 
Dates. | 7 
Jan.25) r : 
319 | W. P. Thompson, | Jacquard machines, applicable for 
Liverpool. looms for weaving. . Talbot 
and W. Heyworth, Philadelphia, 
Penn,, U.S.A. 
$20 | C. M.Sombart, Magde- | Gas engines. 
burg, Germany. 
$21 | W. R. Kinipple, West- Construction of harbour and dock 
minster. 


works. 
822 | Cate, Bechervilte Ships or vessels, 


ent. 
833 | W. Williams, Bury, 
| Lane, 
324 | C. M. Sombart, Madge- 
burg, Germany. | 
825 | 0. H. and 
| Brampton, 


‘2 
326 | R. H. Brandon, Paris, 


Chronograph watches. 
Cards. P. Leclerc, 


Germany, 


Manufacture of brass hinges. 


Aixz-la-Chapelle 


Bir- 
Sewing-machines and button-feed- 
| ing devices adapted to be used 


| 

| therewith. J. H. Morley, Holyoke 
| Mass..US,A. (Complete specifica- 
| tion deposited). 


Arrangements of gas flues for steam 
boilers, evaporating pans, &c. 
Manufacture of pigments for oil and 

} tempera painting. 

Preparation of carbonic acid and 
aerated waters. 

Roughing appliance for horseshoes. 

Manufacture of sugar. 

| Construction of tables or tablets, 

such tables applicable for ad- 

vertising. &c. 

883 | C._ Forrest, Upton, | Treatment of blood, night soil, fish, 
| Essex. | shoddy, leather, scrap, &c., dry- 
| ing and powdering same, and 

apparatus employed therein. 

Apparatus for washing and separat- 
ing ores, &c. 

Gas stoves for heating purposes. 


Mechanical motion for imparting 
intermittent rotary action, par- 
ticularly applicable as a feeding 
gear for sewing machines, &c, 

Fastenings for belts, bands, braces, 


a 


27 | C. Haupt, Brieg, Ger- 
| _ many. | 
328 | J. B. Orr. London. 


329 | J. Williamson, Westoe, 
Northumberland. 
830 | W. Bishop, Middlesex. 
$31 | C. Scheibler, Berlin. 
332 | W. Winter, Leeds. 


334 | D. Burns, Brookside, | 
orthumberland. 
335 | T. Fletcher, Warring- 
| _ ton, c. 
336 M. Gandy, Liverpool. 


337 | J._ Hinks and T. 


| Hooper, Birming- &c., and suspenders for dresses, 
Jan.26| _ ham. curtains, &c. 

338 | W. P. Thompson, | Machines for trimming up and 

| Liverpool. | smutting wheat or rye. W. 


Lauhoff, Detroit, Michigan. 
Reaping and mowing machine, ap- 
plicable also for other agricul- 
| tural purposes. 4. Sudheim, 
| Cassel, Germany. 
340 | A. Bates, Manchester. 


Mules for spinning. 4, 
Dahlhausen, Germany. 
341 | J. T. King, Liverpool. ; : 
verisers. (. 


Rock and ore crushers and pul- 
Forster, Pittsburgh, 
Penn., U.S.A. 
$42 | W. Johnstone, Edin- | Hansom cabs. 
lg 
343 | E.G. Brewer, London. | Firebars and furnaces. 
| Dunedin, New Zealand, 


344 | A. W. GilJmann and | Treatment of grain or cereals to be 
| §, Spencer, South- | used in brewing, distilling, and 


339 | A. T. Boss, London. 


Winigens, 


J. Alves, 


wark, Surrey. vinegar making, and apparatus 

| _ employed therein. 

345 | H. Schoening, Cardiff. | Compasses, and apparatus con- 
| _ nected therewith. y 

346 | C. R. F. &chloesser, | Ornamental printing upon calico, 
| Manchester. | paper, &c. 

$47 | L. Metcalfe, Didsbury, | Construction of apparatus to be 
| Lane. | 


aggued to’ tramcars for clearing 

rails of snow, &c. 

Apparatus for cutting paper, &c. 

| Constuction of ships or vessels, their 

| @ es and propellers for pro- 
pulsion, said engines and pro- 

| pellers being applicable to other 

} } Constructions of vessels. 


| 
848 | W.C. Pellatt, London. 
849 | J, Betteley, London. 





Nos. 








NAMES. &c., OF 
= APPLICANTS. ABBREVIATED TITLES, &c. 
ates. ; 
Jan.27 


Apparatus for automatically regu- 
lating the speed of marine engines 
and their screw propellers. 

Warming and heating buildings, 
tanks, vehicles, and apparatus 
therefor 

Railway wheels. 


350 | R. J. Smith, Sunder- 
land, Durham. 


351 | R. Jackson, Leeds. 


352 J. W. Howard, i 


don, and D. H. 0. 
Neale, Woodford, 
Essex. , ; . 
353 | R. Brown- Morton, Fixed and semi-fixed engines, with 
incoln. appliances for hoisting, &c.. partly 


applicable to other engines. 

Pumping engines, partly applicable 
for regulating the admission 
and emission or flow of fluid in 
steam engines, &c. 

Treating rags and waste fabrics, 
consisting essentially of mixed 
animal and vegetable fibres, for 
obtaining valuable products there- 
from, also applicable to the 
treatment of waste wool, horn, 
hair, and analogous substances, 
for obtaining valuable products 
therefrom. 

Bicycles, tricycles, and other veloci- 
pedes, and manufacture of certain 
parts of bicycles, tricycles, and 
other velocipedes. 

Construction of dry gas-meters. 


454 | M. Silvester, Brixton. 


$55 | C. W. Smith, Birming- 
ham. 


356 | T. Warwick, Aston, 
near Birmingham. 
Jan.27 
357 | W. Haldane, Edin- 
urgh. 
858 | A. Hughes, Glasgow. 


, Mac Eachran, 
Greenock, N.B. 


Rolling metal wires, rods, &c., and 
machinery to be employed therein, 

Separating iron from charcoal, 
sugar, and other granular or 
pulverised substances, and from 
saccharine liquids, and means or 
apparatus employed therefor. 

— fans for ventilating mines, 

Cc. 


359 | D 


860 | J. 8. Davidson, C. R. 
Steele, and J. Lyon, 
Whitehaven, Cum- | 
berland. | 

361 A. Scholefield, Halifax. 

362 | W. H. Skipver, Lon- 


don. 
363 | W. Lord, Bury, Lanc. 
364 | R.T. Williams, Lon- | 


don. 
86) | W. J. Cooper, West- 
| minster. 


Saddles for horses, mules, asses, and 
other animals. 
Sausage filling machine. 


Vertical steam boilers. 

Fastenings for scarf, fronts, neck- 
ties, &. 

Manufacture of an acid for improv- 
ing ordinary vinegars, or to be 
= as a substitute for vinegars, 

Cc 


Apparatus for the manufacture of 
aerated liquids. 1. and J. F. Beins 
Groningen, Holland, 

Apparatus for starting, stopping, 
and regulating the motion of 
sewing, embroidering, and other 
machines. V. G. Jurion, Lille, 
France. | 

Apparatus employed in the manu- 
facture of gas. | 

Means & apparatus for generating 
motive power and apparatus 
connected therewith. 

Gas motor engines and locomotives 
worked thereby. 


366 | F. Wirth, Frankfort- 
on-the-Main, Ger- | 


many. 
367 | J.H. Johnson, London 


368 | 8. Holman, London. 
369 | G. gis, Rother- 
ham, Yorks. 

370 | H. P. Holt, Leeds, & 
F. W. Crossley, Man- 
chester. 

871 H. A. Bonneville, 

| Paris. 


| Manufacture of corrugated metal 
plates for pay counters. A. A. 
Raud, Passy, France, 
Agpesasee for raising sunken ships, 
c, A.Lehmann, Dresden, Saxony. || 
| Ships’ sleeping berths. Zhe Bruns- || 
wick Berth Company, Boston, Mass., | 
USA. | 
Apparatus for hatching, ruling, & 


872 0. Wolff, Dresden, 
Saxony. 
373 | W.R. Lake, London, 


374 | W. Lloyd Wise, West- 


minster. drawing on stone, &c. F. Martini 
and Co., Frauenfeld, Switzerland. | 
375 |A. Dupre, Westmin- Manufacture, production, or pre- 
ster, and 0. Hehner, paration of bankers’ cheques, &c., | 
ndon, to prevent fraudulent alterations | 
therein. 
876 | 8._C. Homersham, Manufacture of earthenware and | 


Westminster, stoneware pipes with spigot | 
joints, 








Nos. | 
NAMES, &c., 
Jan.27 ORE Mere rane wits 
377 E. Field and F. M. | Combined safety valve and gauge 
Cotton, Westmin-| or draw-off cocks. 


Jan.28 _ ster. 
878 J. Offord, London. 


379 =T. E. Golding, London. 
380 W. Leggott, Bradford, 


| Devices for shoeing or protecting 
feet of horses, &c. 
Apparatus for distributing sand, 
ballast, or salt on roads, &. 
Closing and fastening doors, and 


Yorks. | _ apparatus therefor. 
381 H. Portway, Brad- Boiler com position, 
ford, Yorks. 


Breaks. 


Method of constructing and laying 
permanent way for tramcars, &c. 
Tobacco pipes. 


882 J. Lansley, Basing- 
stoke, Hants. 

383 R. 8. Dugdale, Hud- 
derstield, Yorks. 

384 C. M. P. H. Triscott, 


Loudon 
385 J. H. Johnson, Lon- | Chronographs or apparatus for 
don. marking and reccrding measured 


periods of time. A. L. Strasburges, 
| Chaux de Fonds, France, 

Process & apparatus for the manu- 
facture of starch and glucose 
or grape sugar. 7. A. and W. 
T. Jebb, Buffalo, New York, U.S.A. 

Firegrates or containers, chiefly for 
domestic use. 

Construction of rollers for calender- 
ing, &c. 


many. } 
889 | J. Burbridge, R. C. | Manufacture of india-rubber hose. 

Thorpe, & T. Oakley, 

Tottenham, Middle- 


sex. 
390 | E. Rinzi and A. A. 

Berthier, London. 
391 | T. Tongue and T. E. 


386 W.R. Lake, London. 


387 | J. Britton, Stamford, 
Lincolnshire. 

388 | W. R. Schurmann, 
Dusseldorf,  Ger- | 


Respirators. 


Bicycle, tricycle, and other lamps. 


Bladon, Birming- 
ham | 
392 | T.J. Sloan, 8t. Maude, | Apparatus for thawing ice in water 


France. supply pipes, &c, 
393 | F. Ley, Derby. Chains for driving or receiving 
| | motion from wheels or pulleys 
around which the chains are made 
to pass. J. MM. Dodge, Chicago, 

U.S.A, 

Pressure regulating gas burners. J. 
NV. Chamberlain, Springfield, Mass., 
and A. W. Rice, Hudson, New 
York, U.S.A, (Complete specifica- 
tion deposited). 


394 | W. W. Wynne, Lon- 
| don. 


Jan.29 
39. 


| 
5 | J. 8 Sworder, Lough- | Producing coloured embossed im- 
| _ ton, Essex. | _ pressions on paper from a die, &c. 
896 | J. Brownlie, Glasgow. | Looms for weaving. 
397 | J. T. and J. Rogers, | Breechloading firearms. 
Birmingham. 
398 | H. J. Haddan, West- | Scales. ZL. Colassot, Francheville, 
minster. France, 
399 | E. Buckley, Man- | Apparatus employed for steaming 


textile fabrics. 
Wire fencing. 
pening for bracelets and neck- 
ts 


chester. 
400 G. B. Smith, Glasgow. 
401 £E. Atkins, Birming- 


ham. 
402 | P. Ashberry, Sheffield. 
403 T. Bate, London. 


ets. 
Sheep-shears. 
Ventilating pots or cowls for soil 


pipes. 
Stoppers for bottles, jars, and other 
hollow articles. 
Purses, portemonnaies, ladies’ bags, 
and other articles for the recep- 
| tion of money carried about the 
| person, L. Anittc!, Offenbach-on- 
Jan.29 the-Maine, Germany. 
406 | J. Hopkinson, Man- | Apparatus to prevent formation of 
chester. ice in water supply pipes, 
407 J. Kenyon, Black- 


Looms for weaving. 
urn, 
408 H.H. Lake, London, 


N. Thompson, Brook- 
yn, U.8.A. 
405 P, Lack, London. 





Steam engine, also applicable as a 
pump and as a fluid meter. P. 
and F, BE, Besnard, Nantes, France, 

Machine for drying coffee, corn, or 
other grains. J. Stewart, El 
Rosario, Guatemala, 


Cistern valve. 


Jan.31 
409 | J. Gordon, London. 
| 


410 | 8. J. Newman, Inch- 


brook, Gloucester. 

411 | J. Hodgkinson, Bolton,| Construction of apparatus for spin- 
Lanc. bing and doubling cotton, &c. 

412 | T, Masters, Coventry. ' fi nals upon railways. 
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TITLES, &. | Dates. 
Fen. 4, 1881. NOTICES TO PROCEED. Nos. | oP AMES cn, | ABBREVIATED . 
Friday, 08. | OF APPLICANTS. 
; I,—Time for entering Opposition expires ‘ses: —_ 
TITLES, &¢ a a Mode of and apparatus for | 2 
Nos. NAMES, Tice ABBREVIATED an 3949 | J. Teer, Salford, consuming smoke in steam 
oo| OF APPLICA NAMES, &c. ABBREVIATED TITLES, &c. | Dates. Lane. boiler and other furnaces. 
pono er bes || Nos. | op APPLICANTS, — B. Childs, Lon- | Gog-wheels, , loose _ pulleys. 
Jan 31 for unhairing and fleshing ae Sept. || 3951 | A. B. , rollers, and other rev ving 
73 | BG, Brower, London. Mites ‘and. skins, 4. "in. Reid|| 9891 | @. A. Dallas, Lon- | Folding chairs. 2 ™ ee ay 
Schenectady, N.Y., and J. EB, Rei o-electric machines. tion. agnana, 
a re Ek SO PS Elinor, London Machinery for making | , Siiertand charging and 
H, Lake, Londen, | aeestioce applicable for lining far-|| $638 | 8. and =A.| orrope. | 3952 | W.R. Lake, London, | Machin - ~~ f- 8, ~* 
414 | HH, , mea ey e ete pda aay 7 tales and for fon By gi it, 
naces, the ma 0 Marsden, ‘are 
ware, Bc. J- ditan, eames "Tee, idem Apparatus for cleaning, Moots, ” “Home. fay. 
. L. de ioe beinga circular || 3853 | T. lever, , ing = = polishing , sa | 3. Milner, London Instruments - 30 
idge, | Threshing < oes . 39) . ' ; knesses of objec 
415 | J. W. Lee, Cambridge ti-friction or frictionless spring | 8 arrange 
motion with art ff nec $800 | J. Whittingham, | Steering and driving eines, 3960 | G. Tiviotdale, Bir- escapes. 
2 5 ee ee — =! 24 mingham. Apparatus for examining the 
feeding apparatus fa ‘| shire. Apparatus connected with in- $000 | &. eeeien, Copan) Aeon tae of ar 
Co a ** ow-water alarm and|| 3865 | F. Weston, Surrey. pny 1 —- hagea. seent Hinks of ond. = 
m " | enmar! 
416 | G. Wilson, London, safety valve for —— | anal ppt A = ~ oolitting wood, —— as for indicating and | Oct. 2 
417 | J. N. Maskelyne, Lon- | Railway signalling appara || 3870 | T. Potmeras, e , and ~~ ~ a pieces 3989 | B. Tower London. a y signal the speed 
| "don. bottles or like recep- ; sosplit into bun uring the | 25 | of engines, bo. - 
418 | B. Sitech, Londen. | Stengies ir aaveted or other amet W. Houlker, Ac- arty . to the weight || 4026 | W. R. Lake, London. One “ate time, | * 
under pressure. crington. lever in looms. tone, wood, &e. A. Magaud, 
meters eee || so10 | H. Woodward, Lon- Combined Knife-cleaning es Paris, sma apparatas{for| 1 
—_—————— | 5 ’ ning atrical signa. panes 
OF PROVISIONAL PROTECTION FOR SIX MONTHS. ‘van Sandan, | Preparation for the cure * | 4081 | W. B. Lake, London.|Blestrical 
om lars, see Corresponding Numbers in Lists of || 3918 oe ’ putea ant and — ny | | maire Be, Lebrun, “paris 9 
a a >, . 
For Particulars, pplications for Patents. ae lenpard: Halifax, Nova 4109 | A. Noble, Newcastle-| Ordnance. 
—_—_—— “aes Scotia, 28 | upon-Tyne Apparatus for heating -— 15 
aa : vame. | No. ome. | or apparatus for opera- || 4196 | w: Love, Glasgow. | App ae 
No. Name. No. __Neme ) a | $927 | G. Howard, Hull. wine or hs in fishing | al party applicable to lighting 
— ~~ P79 | Harnett. 159 | Fynn. apparatus. 
33 | Newton } . ; ways. | coffee for | 16 
sin | Hart. a3 | Wooley ves | 3 Tht | 38 nit, Her | mal a ile| 29 || 4292 | E.G. Brewer, Lon- wea tating ‘thee transport 
5158 |King(Adams){ 35 | Woo haw. 165 | Johnson (Mc || York, U.S.A - Spindle bearings of textile don. d use of same. P.Pesier, 
5176 | Clarke. i oe H. Arthur), || 3945 | J.  Elce, Man vmochiner?. Felensiennes, France. 
5214 | Mewburn ad ta 167 | Maynard | chester. - | Construction of railway chairs. tus for and method of | 19 
| geen (Walton). || 3946 | W. C. Wood, Dur || 4956 | J. H. Betteley, Lon- ATreuing. tickets indicating 
2422 | Perkins. oi 169 | Richards, BAM. say, Hali- | Targets. i in. tha numbers and registering 
5436 | Wylie and] 47 _ ).| 171 | Whitfleld. || 3948 | L. J. Crossley, ts of money in vehicles 
Lockerbie. 49 Lae PMT 73 jako Camm). re ons in, Bir- | Fastening for belts and bands. | 30 teas where tickets are 
5446 | Armstrong. Gourdiat).| 175 | Jackson. || 3 + , t. 1 used as & check. 
56 | Chadburn, : G 77 | Imray. | mingham. burning ffine | Oct. liancescon- | 25 
60 | Abel (Otto, | 31 In(Wenger). | 179 | Jackson and $067 | C. W. Torr, Birming-| Lampe for, burning pare! || 4998 | P. J. Wates, Bal- Ges sctad therewith, 
C2 | Dibaeld & | 52 | Abel (Labbe) — | goes | “Greig and T Apparatus for steam cultiva- | hem. Serer. sad| B00 
66 | Ditehflel ae 181 | Martin. 1] ; ‘ 8, and J. r 
Hothersall.} 55 | Hug 3| Ross and || Benstead, Leeds. r warming and | 2 | , London. d out-| 98 
6s | Hodgson & AE nag “nm || 4008 | @. Jennings, Stan- Apparatus f houses, railway 1! cso | 2. "Ruatie ana @ Screens for indoor an 
Moon ead} 61 | Holden. ee a | ors. carriages, 4 | eR crichton | Construction of valve gear for | 29 
7° | Doar. *i“naal 6 | ioe 6lesltane Barazia, | Buttons with pins. || 9 | 7 AP Chelly Man- | ~ steam and other engines. 
72 | Haddan Bcc “1 189 | Starley. La __ Rochelle HI ester. esigns in colours |Noy. 8 
7 (Julien). 64 —— bow Northrop. | France k- | Machines for laying out 6 | 4576 vw Lloyd Wise, eee = as eppaetes 
76 | Lake (Ar- = | oom lding). | 193 | Mather || 4058 | F. Wirth, Fran atches from the dip i] on paper, ‘i. Gmeiner, Dres- 
mand and : Re € (Shaeffer, | fort-on-the-Main. oe” a G. Sebold, Durlac i ee, 
Berton). 69 oe Lalance, & Germany. vet 15 | ine: tina den 7. the 9 
q Gordon. . . Co.) 7 of velve }| . Griffiths, Liver- water 
80 | Coats sas). | 73] Skeldon. | 195 | Doation and|| goog | 9, 8, Worth, Stour mani 3. os | | ped Jou bobdensers of condensing 
chincloss). o> | suena ix, 
, 77 | McCa'lum. ‘ Paris. | Kilns. Nov. 4 steam engines 
Clark eis “i Lake 4333 | P. ‘Moutagze, ai tus for |No materials | 97 
8) Walasse). | 75 » mae Taal fy 4529 | E. P. Alexander, *reaung pelt tp remove the 933 | J. W. Swan, New- | Electric lamps = construc- 
90 ’ 81 | Shaw. 198 Bomford and London. trea’ o A, Fraser, | 4 castle-on-Tyne. employed 
y2 | Palmer andj 83 o (aounten. ng. Faw Tork, U.S.A, aa engine. Dec. 1 
we 84 Dongiaes. 199 Kilbourn and | 45e2 | P. Young and 3. | Looms for weaving. 6 } 5000 | BR. K. Miller, Edin- | Rage ee . 
4 irt 7 | Newt on . jargn. f and appara’ 
Fischer). 87 | Newton : I Matheson, Glas e and E. | Mode o for 
96 Main & Dick poe - “(Cabanellas) 8, Ballian, Constan- | Steam boilers. 12 || 5108 F reathtield. wae ends of wire : 
Macbeth. Bose “Ry Haddan 4662 F Mer 
102 | Hudson. or | deaod W. HL - (Touya). =. Manufacture of roll tobacco, | 27 ] 5149 | EB. B. Ellington, | Hydraulic lifts. 
406 | Cn, ] |“ Dewecn. | 200] Dowrsnce 01| cess | 4 "0 tensram, and in apparatas therefor. | | || Gece. Apparatus for straining paper | 10 
Smith. (Herz). Wall. | _ Belfast. engines or machines. | Dec.15 || 59 | A Paisley Clyde ppara' 
106 | Sp-ar. 93 —— 204 | Lefebure. || 5958 G. and J. Aimers, | Carding || 51 Paper Mills, Lan pulp. 
108 | Kamsden. pe Seabley z 205 | Rayner. and D. ee N.B. tion of the alkali salts | 11 
) a 99 | Burns. 206 | Barry. a, Apparatus for working traffic | 16) . 4. | 5 ys "Dizon, Glas- sa mm te C. Koenig, 
— 01 | Lart «Dotem)f 207 | Robertson. |! gogy | 9. 8. Hughes, Po over inclined planes and gow. Wochst-am-Main, Germany, 
120 | Bucknill. pt atsatin 208 | Morell and /| madoo, Carnarvon. steep gradients on railways i} facture of metallic| 13 
126 | Pretty. aii Shaw. | or tramways. 2 || 5218 | @. Hoper, Iserlohn, ines s,& moulds employed 
128 | Chase. off f nmong 209 | Brewer | Patri- | Microscopes, 3 || Germany. in the use of same, and of 
134 take hash) +7 | Teer 3. Pie 5392 | J. = | other alloys and metals. e ws 
2 ») oe derson. ’ | 
196 Cundall. 113 | — Waterhouse, ter. Rain- loading mechanismand | 23 5287 | B._E. R. Newlands, —— of sulp 
= ae 3 | Groth” aa Py bieberst. | ny 7 eights for oo and | 24 ae Tn ey eet frames for 
152 und, | “ in). 1 . . m ng, | 5 A 
162 | Rowan, " a omar 215 | Suteliffe. 5427 | BE. P. Alexander, a “a tus’ and 1 5205 | W real SE, ST 
166 | Wilkinson. 117 orl mming)} 217 | Williams. don. mechanism and devices || 5997 | J. A. Dixon, Glas- colouring and printing, and 
168 | Haddan ,{ “pees 219 | Crossby. i} adapted for use therewith || 5827 gow. pa tan ture of same. C. 
y ae. 5 Yoo 221 Ache a! &c., specially yp | po Héchst-am-Main, 
73 Vise (Boomer & J 0. 8 esb | iJ 
dh ——— Motenuleg). Kendal’). Port Henry, New York, ho Te Fire extincteurs. H. Gibler, 
tN Cengely. | 123 | Ryland. $37 | Jobaeon E._ McDonald, | Transfers for freight, &c. «all 7 | Bands gbruneels | Fine extinctn Seitzeriand, | 
Ti 2: obns lo ’ " 
166 | Clark 125 Hand Helbiay - (Geneste). || By Toe Se Limelight lamps. Jan. ‘|| 5996 | J. H. Johnson. Lon- aa ¢ aS apt 
Eckford). Raney 31 | Watterworth.|| 97 - ’ . 
198 | Mswoare, ee her 4 RO 8t. Petersburg. Wind engine or motor. M.| 22 ! don and cparation of coppet 
(Antoine). hans _ 245 | Mackle. | 984 . M. Clark, Lon- de la Torre, Mexico. i} from pre connected there- 
190 Edmonds 129 a 237 | Scott and/| don. ] opgerate oF L. G@. Desig- 
(Mowbray). Scott. ——- sa ‘ 
= 131 | Rowe. a : ; ition expires Tuesday, olle, Paris, 
1h 133 | Lake & Taylerd 290 | Pieper (Von | T= Sine fr NS rn ia. ! 5471 | R. Hutchinson, Lon-| Gas motor engines, ad 
Mitchell). | 135 Tay a Jardie and — Sept. | ¢ ‘ 30 
woe | 3 (tebe, 137 | emt & Irwin} 241 | Hardie a nr EE poroRneTEN | 21 } 5491 | J. "Poster, Preston, | Web printing machines. 1 
Hopkinson} 139 | Mace. 243 | Shanks. | $825 | evi r \| “Lane. nes, V. A. Otto, Jan. 
san Henderson 143 ng 245 Ocak. ee | 3902 | C. hy — ma a ag ey oye | 27 | 60 | C.D, Abel, London. sag og tely 8 
822 enderac f 2 . 0; v para 
os. | — 247 | Winterhott & | and T. Appatetes want in condensing 99 | T. Burns, Wolver- | Apparatus Ghee “Tock tne 
bie | Justice” 147 | Betjemann. De Pass’ ei | 7. askin, Liver: | - Wistilied and other vapours, I hemgten, Get) Soe, stoppers in bottles 
5188 | Justice ‘ ; L 249 pass 1] fordshire. ters, 
Seaver). 149 | Hazelanc Karting). | pool. flooring | and decan 14 
5273 Heinrich, 151 = ew 251 Whitehead ad, l $911 | W. Riley, Keighley, | Construction of \ 196 | J. A. and J. Hop- | Flue tubes for veamh boilers. 
5372 | Biggs. me | “Teabtansall $00 | Gamoet Smith, Keigh- Roving frames for manipalat- | | kinson, Hudders- 
5398 | Eaton. . Whitehouse. 255 | Willett. | 3912 | T. E. Smith, Keig d other fibrous | | field, Yorks, of restoring waste | 18 
5449 | Barker, to 257 | Vaughton. | ley, Yorks. | 229 | H. H. Lake, Lon- | Process Bg no 
6471 | Hutchinson, | 15 oung. Mibincesotane® | 3018 | B. 3. Lawson, Co- Velocipedes and a) pleation of of | | on. ame -percha, aud com- 
a —_—— pce a } ventry, War- motive power there oan | 1] pounds produced thereby, 
ITOF | : oe | also comprising telegraphic 
INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOS | be Ly. — a | or telephonic wires, 
COMPLETE SPECIFICATIONS. aid soot | H.W. Hart, West omnibus, Partly soetestie | ] cr oral with such ca 
umbers in s other 2 c. 
ie yy 3932 | J. Balin, > | a | wi Miah SA mstock, | 21 
ture 0: 2 , T. C. Co 
ry a Name. | 7 | F.. Savage,” King’s | Portable and. traction Fo | || ova | W. R. Lake, Lon- Wiichenapolis, Indiana, U.S.A. 
1 tn No. Name. | No. a 393 | ‘Lynn, Norfolk. adapted to drive roun | - ws: Lake, Lon- | Electric semaphores for rail: 
s een tae ‘ abouts. | 9 75 | W. R. , rposes. 2. 4° 
ato Wynne cohol | 29 way purpos ier! 
284 | Clark ous wae) - (Chamberlain $099 | EH. T. Liveing, Lon- ae RA FE | | 7 Brown, Montreal, Canada. 
((Torre). — & Wheelock}. | don. of token, | 
| a entinnintit 1 
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PATENTS SEALED. 


I.—Sealed January 28, 1881. 














































































3172 


7 


NAMES, &c., 
OF APPLICANTS. 


W. Pohlmann, 
allax. 

. W. Helliwell, 
Brighouse, York. 


H. 
H 


B. T. Gadd, Sal- 
ord. 
J. "Cemnened Man- 
chester. 
Molison, 
‘Swansea. 
8. pialiem and G. 
. Scott, Man- 
RH, 


W. Lyon, London. 


L. Manbre, 
‘Vv _ —y une, 


Fri 
ae Johnson, Lon- | 


a. 


F, W. Turner, St. 
Albans. 

J. Robertson, Govan, 
Renfrew. 

W.H. Beck, London. 


F. Grimal, Paris. 
B. Finch, London. 
E. de Pass, London. 





F, C. Glaser, Berlin. 
H. Springmann, | 


Berl uo. ' 


J. Whitely and R. 
Pickles, Bradford. 
F. A Harrison an 
C. Priestland, Bir- 
hingham. 
T. H. Bennett, 
Cornwall, & 8. Le 
Neave, London 
land, Ply- 
mouth. 


N. 





J. 


W. B. Dell, London 


W. R. Lake, London. 


A, Sauvee, West- 
minster. 
F. J. Henderson, 


London. 
W. R, Lake, Londor 2. 


D. McKechnie, 
venston, N.B. 

F. A. Gatty, 
crington. 


C. D. Abel, London. 


Sir T. G. A. Parkyns, 
Beckenham, Kent. 


Water-closets 
app sratus connected there- 


Apparatus for t 
curves known as Lissajou’s 


Construction 


Process or means of and 


Methods or means for en 





Process 


Waste water preven 


Apparatus for 


Process 


other vel 


ABBREVIATED TITLES, &c. 


Pianofortes 


and 


for 
Cox istructi on of apparatus for 


engraving rollers. 


Wheels and rails for tramcars | 


and other carriages. 
drawing 


curves. 
Apparatus for separating 
mineral and other matters 


from water used 
feeding of generators, &c. 


ment of apparatus 


ing, and heating. 


Brewing. 


Manufacture and treatment 
of copper and of alloys of 


copper. P. Manhes, Paris, 


Gas motor engines. 


Screw propellers for navigable 


vessels. 





Ger my. 


Materials instead of bone 


charcoal for the purpose of 
filtration in the refining of 
yer, Bruns- 


sugar. G. f. M 


t 





a. 
Gas purifiers or scrubbers. 


Pulleys for the cords of win- 


dow and other blinds, maps 


&e. 
Breechloading firearms. 


ing or purifying illu 
aS, and apparatus 


utte: separa: 
chines for treat ing wheat, 





&c. J.S. Leas and 8S, Han- 
son, Moline, Iil., U.S.A. 
Spring mattresses or bed b 


toms and bedsteads. rst 
Ovsterreichische Thueren 
Fenster 
Fabriksgeselishaft, Vienna. 
of refining sugar. Z£, 
Commerson, Marseilles. 

ters and 
valve cocks. 


Electrical signalling and indi- 


cating apparatus for tele 
phonic or telegraphic pur- 
Blake, Weston 


Hydraulic lifts 


spinning or 


twisting fibrous substances. 


Ingot moulds 


oF processes for re- 
covering indigo from certain 
materials. 


Manufacture of « xp sive com- 
pounds. £. San/aville and &, 
Laligant, Paris, | 

Construction of velocipedes 


and means of propelling 
same, partly applicable to 
icles. 


veh 


J. H. Johnson, Lon- | Lead and crayon holders. J. 
on. Keckendorfer, New York, 
U.S.A, 
J. R. Hancock, Not- | Bobbin-net or twist lace ma- 
tingham. chines. 
H. Urwick, Surrey. | Gloves. 
A. C. Engert, Brom- | Firegrates, 


ley-by-Bow. 

. M. Tasker, 
"Philadel phi: i 
Penn., U.S.. 

H. .. Haddan, Avest 
nster 
H. 7 Haddan, West- 
minster. 


8c Tew nuts. 


Means for comm 


Diving apparatus, 


Ww. 
USA. 


Courtenay, 


New York, 





telligence by e 
telegraphy by induced 
rents, 4S. L. M. Barlow, } 
York, USA. 













I1.—Sealed February 1, 1881. 
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3179 


C. Kesseler, Berlin. | Match boxes or cases, C. 
| Bridmer, Berlin, 
F. H. F. Engel, | Umbrellas and parasols. af. 
Hamburg. Ger- | <ASteib, Hamburg, Germany. 
| 


many. 


flushing 


g the 


in the 


ap- 


Application of gravel and other 





tor ma- 


und Fussboeden 





tricity. and 


Dates. || 





July 


30 


and arrange- | 
for 
purifying, disinfecting, dry- 


paratus for employing 
steam in st oom ngines. 
C. and E. Crozet and A, 
Demenge, Paris. 
Tinder-boxes. 
Lavatories. | 
Germinating apparatus for 
malting purposes. La So- 
cielé Quirt et Compagnie, 
Paris. 
Disintegrating apparatus. G. 
i. Pf frerkorn, Chemnitz 


10 
11 


14 


July 
12 


Aug.3 


| 3187 


3180 


3192 


3197 


8202 


$210 


3224 


$225 


3237 


3286 


3300 


3478 


3556 


3610 


4132 


] 








| 


| 
| 
| 
| 


4456 | 


4696 
4734 


4821 


4842 


4910 


4968 


5010 








NAMES, &c., 
OF APPLICANTS. 


ABBREVIATED TITLES, &c. 





F. H. F. Engel, 
Hamburg, Ger- 
many. 


J. and T. Brittain, 
Chesterton, Staf- 
ford. 

W. Lloyd Wise, 
Westminster, 


W. H. Beck, Lon- 
don, 


W, Chadburn, Liver 
pool. 


D. Mcl. Reid, Ben- | 


gal, India. 
L. A. Groth, Lon- 
don. 


L. A. Groth, Lon- 
don, 


H. Whitehead, Buck- 


nall, Stafford, and 


R. Hodgson and 


T. Dodd, Wins- | 


ford, Chester. 
J. H. Johnson, Lon- 


on. 
C. Kesseler, Berlin. | 


J. Wetter, West- 
minster. 


H.J. Haddan, West- 


minster. 


W. Clark, London. 


N. 
Sto 
den 


K. Eusberg, 
C aaheln. Swe- 


W. P. Thompson, 
London. 


| J. M. Jones, Wrex- 


ham. North Wales. 
J. Williams, Liver- 
pool. 


F. F. Seeland. Ne- 


wark, New Jersey, 
U.S.A, 


A. G. Duncan, Lon- 
don. 


M. Hartmann, Am- 


sterdam, Holland. 


G. Robson, Sunder- 
land, Durham, 
& E. Herdman, 
Para, Brazil. 

4 .  Deeheer, 
Hull. 


H. M. Girdwood, 
Belfast, Ireland, 
W. H. Hartfield, 

London. 
W. R. Lake, Lon- 
don. 


W. Adam, Kidder- 
minster. 


os 


Surrey 


Sutton, 


W. R. Lake, Lon- | 
don. 


J. A. — Oszood, 
Grantville, Mass., 
U.S.A., and E. P. 
Monroe, New 
York, U.S.A. 

G. W. von Naw- 
rocki, Berlin. 


J. F. N. Mackay, 
Charapota, South 
America, 


Ad. Boult, London. | 


Apparatus for 
J. 


Fireboxes for locomotive, 


' 
Btop- watches. 


Spinning machinery. 


Process 


Air, 


Treating bales of fibr 
terial to facilitate the subse- 


Machinery 


Automatic feed-water appa- 
ratus for steam boilers, also 
applicable for raising and 
forcing water generally. A. 


Mayhew, Hamburg, and W 
Ritter, Altona, Germany, 


Machines for moulding and 


pressing bricks and tiles. 


hatching. A, 


Hamburg, Germany. 


Power-looms for weaving. J. 
and A, 
Bernard, 


lencon, 


Ferte 


Lehoux, 
Rigot, 
France, 


La 


ruling and 
Umbach, 





| 


Governors & governing valves | 5§ 


for steam and other motive | 
| 


power engines. 


rine, 
gines. 


or stationary en 
| 
*, Nordmann, 


ws 1 


Construction of meter for water 
Berhaut 
Litge, 


and other fluids. C. 
and H. Ducenne, 
Belgium, 


Automatic railway fog signal 


apparatus. 


Plantrou, Paris. 


and 


&c. D. W. Reunert, 


Westphalia, Ge rmany. 


Construction of ships for trans- 
porting grain. . Chene- 
val, Compiegne, France, and 


L ” Janssens and E, Bodart, 


Louvain, Belgium. 


Mode of forming moulds for 
app aratus 
|, Phila- 


castings, and 
therefor. Hi. r Hand, 
delphia, U.S.A. 


pares. 
C. Jones, Minneapolis 


Mtencess a, U.S.A. 


pedes, &c. 


circulating, 
pumps, for marine engines, 

Elcoate, Rio Marina 
Bi 


Fluffing or grounding ma 


chines. 


Machinery for quarrying and 


dressing stone, 
jus Ma- 


quent assortment and treat- 


ment thereof, and apparatus 


therefor. 


Holders for embroidery, lace, 


and other trimmings. 
Peichenbach, Saint 
tzerland. 


Gall 








Sit 


Compositions for decorating 
frames and other articles of 


furniture, &c., and appa- 
ratus for applying such im- 
proved com positions. 


Machinery for continuously 


digging a trench, laying 
drain pipes, and filling in 
the earth. 


Extracting or obtaining oils 


from whale, cod, or other 
fish, and apparatus there- 
for. 


for 
fibrous materials for spin- 
ning. 


Hauling and veering ma- 


chines. 


Preparation of oil to be ap- 


plied to metal surfaces for 
preventing oxidisation of 
same. J.C. Bourdenet and 
A, Pradou, Paris. 


Looms for weaving chenille 


or Axminster carpets and 
rugs, and method of prepar- 
ing chenille, weft, or fur 
therefor. 


Switches and apparatus for 


Pr . 
the preservation of meat, 


use AL telephone lines. 
© Haskins, New York, 
U. 8. vi 


Electric lighting apparatus. 


Brook- 


#1. 8. Stevens Maxim, 
lyn New York, U.S.A. 


Metallic packings, 


eparation of antiseptic for 


fish, and other articles of 
food. 0. Leupold, Stuttgart, 
Germany, 


Apparatus for dissolving and 


filtering in chemical and 


metallurgical processes. 


Method and means of remov- 


S. 


ing dust from carpets. 
New 


B. Ryder, Elizabeth, 
Jersey, U.S.A 


. Lugrin 
New York, 


L. £. 
j apparatus for 
tempering cast-steel, barrels 
or tubes of rifles, cannon, 
Annen, 


or other 


ls 
| 


preparing | 





ma- 





Spikes for all and other | 26 
J.P, Perkins and | 


‘a 
Construction and working of 
bicycles and other veloci- 


oo” 
«~é 


of 


| 
= 
| 9 
2 
| 
| 
; « 


99 


as 


Oct. 
12 


Nov. 1 


11 
12 


15 


- 


Dec. 1} 





Seen | 
Dates. || Nos. | oF APPLICA. amesruci TITLES, &o. |Dates. 























| Deo. 
5152 | 8. Pitt, Sutton, ! Blectric drills. C, z. Ball, | @ 
Surrey. | Philadelphia, Penn., U.S.A. 
| 5160 | F. Woticaka, Graz, | Process and arrangements for | 10 
| Austria. evacuating firedamps from 
coal mines to prevent ex- 
| plosion of same. 
FINAL SPECIFICATIONS FILED, 
| Jan. 22, 1881. Nos. 2545, 3010, 3020, 3023, 3024, 3026, 3027, 028 
3029, 3033, 3038, 3040, 3062, 3092, all of 
| the year 1880, 
as Ew 3042, 3043, 3044, 3049, 3051, 3052, 3058, 3060, 
| , 3102, all of the year 1880, 
— — 3110, — all of the year 1880. 
| ~ = & 3067, 3071, 3076, 3077, 3078, 3079, 3080, 
| 3081, 3086, “3090, 3091, 3101, $114, 3121, 
3240, all of the year 1880, 
~ on se 2971, 2972, 3084, 3087, 3088, 3093, 3094, 3097, 
3146, all of the year 1880. 
i] a 2986, 3103, 3104, 3109, 3119, 3132, 3134, 3136, 
3137, 3144, 3205, 3279, 3 61, all of the year 
1880. 
| PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 





DUTY OF 50’, HAS BEEN PAID AND REGISTERED. 














No. Name No. | Name. No. Name. 
"1878 1878 | 1878 
321 | Attock, 409 | Hamilton. 533 Pumphrey 
328 Ss Lake 427 | Jensen 543. Douglass. 
(Dukas), (Stauffer). 387 McCabe. 
|} 345 Braby. 691 | Webb. 390 = Morgan- 
431 Evans. 693 | Webb. Brown 
|| 343 Lawrence. 850 | Kinghorn & (Blake). 
} 407 Hobbs. Coe. 401 Adamson, 
412 Holland. 367 | Holdt. 408 O'Lawlor. 
360 Brin. 410 | Jacksonand | 415 Barns. 
|| 364 Morewood, Jackson. 532. Hamblet. 
|| 365 Morewood. 186 | Hewitt. 











PATENTS IN RESPECT OF WHICH THE SEVENTH YEARS STAMP 
DUTY OF 100’. HAS BEEN PAID AND REGISTERED. 






































No. Name. No. | Name. No. Name. 
1874 1874 1874 
827. Budenberg 494 | Webb. 595 Johnson 
(Schiffer 357 | Taylor. (Kolbe), 
and Buden-| 387 | Kay and 1698 Warner and 
berg!. Richardson Cowan. 
442 Webb. 
PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year's Stamp Duty of 501, 
No. Name Name. No Name. 
1878 1878 
200 | Pitt (Baird), 2 | Yates. 258 | Hampton. 
202 | Okes and Dittrich. 259 | Russell 
| Robinson. Brewer (Bradbury). 
206 | Glover. (Girard). 260 | Clark 
209 | Petri and | 239 | Wadsworth. (Siry, 
Koelbl 240 | Hughes a izars, and 
212 De Pass (Wallace). 
(Brown) 241 | Hindle. — Wo. vdhead. 
215 Vaughan 43 | Abel (Actien Harrison, 
| (Nolf) Gesell- Burch. 
216 Wright, schaft fuer Smith 
217 . Stead and Anilin Fab (Siceardi), 
Conlong. rikation. 277 | Merwin, Hu! 
218 Shaw. 245 | Lee bert, and 
219 Graddon, 246 | Best and Hulbert, 
220 Morgan- McRae, 278 | Nickerson. 
Brown 247 | Adams. 279 | Pieper 
(Brooks). 250 | Bernstein. (Durkopp). 
221 | Dale. 251 Siemens. 281 | Wooler. 
225 | Lake(Farns-] 254 | Kennedy, 283 | Smith. 
worth) Latham, & 285 | Peyton. 
229 ake Dryden. 287 | Johnson 
(Perceval). 255 | Newton | (Bozérian). 
| (Tolhurst). 
U.—Through Non-Payment of the Seventh Year's Stamp 
| Duty of 1001. 
| = | 
|| 1874 | 1874 1874 | 
}} 208 | Clark 220 | Brown 254 | Synge. 
| (Rogers) (Foundries} 255 | Synge. 
| 210 | Akins. and Forges} 264 | Maw, 
}} 211 | Smith Company).]| 266 | Molloy. 
| : 222 Whalley. 277 | A. and J. J. 
1] | 251 | Abrahams. Tylor. 


3874, J. Wetter, 
paper. 
5068. 


ber 6, 1880. 
5247. J. Macdonald, 
increasing the illuminati 


| OPPOSED APPLICATIONS FOR LETTERS PATENT. 
Westminster. 
| (P, H. H. Neuman, Brussels, September 24, 


J.N. Culbertson, V. B 
Apparatus for telephonic and electric communication, &c. Decem- 


ing power of coal gas. 





Manufacture or treatment of 
1880). 


Antwerp, and J. W. Brown, London. 


Means of and apparatus for 
December 14, 1880, 


London. 


| NOTICE OF APPLICATION FOR PROLONGATION OF 
LETTERS PATENT. 


No, 1345 of 1867 grant 
and assigned to Nobel’ 
West George-street, Gl: 
will be heard before the 








| 





land Memorandum of Alteration December 24, 1873. 
| of the said petition will be beard before the Judicial Committee of 


| the Privy Council on Tuesday, March 1, 1881, 


ed to W, E. Newton (Alfred Nobel, Paris), 
8 Explosives Company, Limited, of 149, 
usgow. The matter of the said petition 
Judicial Committee of the Privy Council 


on Wednesday, March 2, 1881, at 10.30 a.m. 
No. 1621 of 1867 granted to R. Reece as amended by Disclaimer 


The matter 
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ABRIDGMENTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING JAN. 29, 1881. 
Abridgments marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 
the Specification is not Illustrated, 
Where Inventions are communicated from abroad, the Names, &c., of the 
Communicators are given in italics. 


2669. Manufacture of Stockings, &c.: H. J. 
Griswold, London. [ls. 21 /igs.}—(1) A stocking for the 
use of bicycle riders is formed with a spring kneecap by inserting 
in the front of the knee of the stocking a gusset, similar to one- 
half of the heel or toe, (2) The toes are formed upon a circular 
reversible knitting machine by pulling out of action half of the 
needles on one side of the machine, and then narrowing the other 
half, one at a time, until only six needles remain, when that side 
of the machine is stopped, and the operation reversed. (3) In 
making plain stockings, the ribbed tops are knitted on a separate 
machine especially constructed for the purpose, and are trans- 
ferred to the stocking frame by a transfer frame having a number 
of grooves in it equal to the number of grooves in the needle 
cylinder of the machine. This frame may be in the form ofa 
cylinder with the oves cut parallel to its axis, and has in each 
groove a quill shaped to embrace and partly cover the hooks of 
the needles of the machine, and pointed so that it will readily 
enier the stitches of the fabric. (4) Circular machines may be 
driven by fri nal gear constructed as follows: Around the base 
of the cam ring is fixed a frictional driving pulley, so as to revolve 
simultaneously with the ring. The face of a loose pulley can 
be forced into contact with the said pulley by a nut on the end of 
the shaft on which it runs. (5) The work is held down in circular 
knitting machines, where self-acting needles are used without 
weights or winding-vp tackle, by fixing around the outside of the 
needle cylinder a ring, on one side of which are grooves cut radially 
and equal in number to the grooves in the cylinder, but 80 adjusted 
that each groove of the disc comes between the grooves in the cylin- 
der. Into each one of these grooves is placed a jack or slide, which 
jacks are moved slightly forward and backward at each revolution 
of the machine by means ofa set of cams in a cam ring, actuated 
simultaneously with the camring of the machine. (6) A reversible 
knitting machine that will knit the heel and toe of a stocking 
automatically, (7) Circular reversible knitting machines of the 
usual type may be made to knit a tubular web of any diameter, 
and narrow and widen at will by being arranged so that when the 
needles are at rest their hooks project on) lightly above the 
cylinder, and so that cams 1 be thrown out of 
action. (July 1, 1879) 


1990. Apparatus for Propelling and Steering 
Vessels, Ffannkuche, Vienna, and G. 
Ffannkuche, Jun., London, [l\/. 16 /iys.j—it is pro- 
posed to replace steam engines on board ship by apparatus con- 
structed to propel the vessel by the reaction of jets of water or air 
discharged from the hull by means of the explosion of gas or 
gaseous mixtures and heated air. The explosion takes place ina 
cylinder, and acts either direct upon the surface of water, or 
through the medium « n, upon a column of water which is 
thereby discharged th rair chamber. In order to main- 
tain an equal pressur ir vessel and a uniform discharge, 
several explosion cylinders are caused to discharge into one air 
vessel. The water and the exploding mixture are sucked into the 
der by the vacuum succeeding each explosion, or the gas may 
be forced in by a table air pump. It is stated that “in the 
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absence of ready made gas” the gaseous mixture is produced ‘* by 
letting the air pur ck air through a ‘carburetter.’” The 
vessel is to be s suitably directing the orifices of the dis- 
charging jets slight modifications, which are fully described 





and illustrated, pparatus may be employed for pumping, 


blowing, and c sing purposes. (May 14, 188%). 


2073. Driving Mechanism for Bicycles, &c.: J. 
Dutton, London. [(d. 2 Fiys.J}—Upon each end of the main 
rpindle is a spur wheel, and upon each fork is a bracket carrying 
astud upon which runs a ond spur wheel in gear with the first 
and having a ratchet wheel fixe? to one of its faces. Upon the 
end of the stud a lever is pivotted with a pedal at its further end, 
and a pawl near itscentre. When the pedal is depressed the paw] 
engages with the ratchet teeth and turns the two spur wheels, and 
consequently the driving wheel of the machine; when the pedal is 













raised the pawl slides off the ratchet teeth. The two levers ar 
connected by a cord passing over pulleys on the backbone, (May 
21, 1880). 

2090. Type Writing Apparatus: J. G. Tongue, 
London. (£. ecordem, Paris). (6d. 6 Figs.J—An automati 
apparatus in which the actua zy keys together the type levers 
are arranged in tl form fan in such nner that the 
operator can see Vv ‘is writing. The paper carried in 
vertical frame wh ves the width of a letter to receive the 


r letter at the side of the former one, When 

hed the frame carrying the paper moves 
ally to the following line. Several copies 
can be simultane ly obtained by inserting sheets of transfer 
paper between thé writing paper. The mechanism of each sepa- 
rate type being alike. simplicity is claimed as one of the advan 
thes. (May 22, 1880). 


2091. Couplingand Uncoupling Railway Wagons, 
&c.: J.and W. T. and E. and J. Hill, Huntingdon. [(. 
13 Figs.J}—The apparatus consists of a “universal crank lifter” 
and * shackle link.” In Fig. 1 adouble coupling apparatus is 
shown where two chains are coupled between the carriages, Fig. 2 
shows a single coupling apparatus with one chain only. aaare 
parts of the end frames of, twotrucks; 6 is a crossbar supported in 
guides b' b"; b? is a st p which serves as a fulerum for the bar } to 
act against, whereby it moves the link c sideways to effect the double 
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coupling chain, and connected by a joint to theend of the univers: 


coupling; ¢ is al shackle link attached to the end of 
crank lifter ¢ fixed on the crossbar 6, which lifts the link ¢ and 
places it over the drawbar hook on the opposite truck, when the 
crossbar 6 is partly turned by means of the crank handle d'. The 
coupling link ¢ is of peculiar construction, being formed with a 
jointed loop which is connected by a joint with the end of the crank 
lever or lifter e. (May 22, 1880). 


2145. Liquor Stands or Frames, &c.: H. T. Fel- 
lows, Acock’s Green, Worcestershire. [(. 5 /igs.J— 
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ends of the frame are connected together by a horizontal top bar to 
which the handle for carrying the stand is attached. On the 
underside of the top bar is a guide ingwhich moves a slide, fitted on 
its underside with stems projecting downwards. These projections 
have circular or expanded bottoms, which when the slide is in its 
locked position, stand directly over the stoppers of the bottles and 
prevent them being removed. The slide is secured in position by 
means of a spring lock, (May 26, 1889), 


2217. Shaping Machines: W. R. Lake, London. 
P. P. Huré, Paris, (6d. 4 Figs.j—The chief feature of novelty con- 
sistsin the arrangement by which the machine can be used either 
vertically or horizontally. In tte illustration the machine is shown 
set for vertical cutting. To transform it into a horizontal shaping 
machine, the nut C is slightly unscrewed, and a quarter turn given 
to the frame D, The horizontal shaft then takes the place of 
vertical shaft A in the centre of the table, and the pulley F is used 








instead of guide pulleys BB. The frame D is set according to 
the position marks, and the nut C tightened. The puiley F is 
made considerably convex, so that it will retain the driving belt 
when the frame D is set to cut obliquely. 
mechanism G allows the same belt to be used for both positions of 
the machine. The dotted lines in Fig. 1 indicate the position of 
the driving pulley when the macbine is set to act horizontally. 
(May 31, 1880), 


2475. Sheaf-Binding Apparatus for Reaping 
Machines: J. Harrison, Ipswich, Suffolk. [sd. 
29 Figs.)}—The binding apparatus is applied to a controllable 
reaper, The chief features of novelty consist in the method of 
looping the string or wire round the cut corn, and collecting and 
compressing the bundle by the binding material itself. The means 
of gripping the free end of the binding material, and for taking up 
the slack. Also in the method of forming the knot when string is 
used, or for forming the necessary twist when wire is employed, 
the means of cutting the string or wire, and for removing the 
bound sheaf from the platform. The means by which these 
various objects are achieved are described and illustrated with 
considerable minuteness, but are too complex to be condensed 
intelligibly within the limit of an abridgment. (June 18, 1880). 


2491. Slotting and Planing Machines: J. Barrow 
and J. Craven, Leeds. [éd. 6 Figs.)—The invention relates 
to combined slotting and pianing machines of the class in which 
the cutting tooi is made to travel both vertically and horizontally, 
the tool slotting vertically with a horizontal feed,and planing hori- 
zontally with a vertical feed, and consists in effecting the feed 
independently of surplus momentum of the tool holder by causing 
a clutch actuated or driven by the strap power to impart motion to 
the feeding slide whether planing or slotting is being done, and 
such clutch to be thrown out of gear by a cam or tappet when the 
requisite feed has been effect-d, The illustrations show a slotting 
and planing machine, Fig.3 being a plan of the driving gear, 
A spur wheel driven in either direction required by two 
pinions. Either of the pinions may be geared into the spur 
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wheel by turning a plate a! on its centre. A second spur wheel is 
loose on the shaft, which operates the feed motion, but may be 
connected to it by means of a clutch operated by a lever; a cam 
on a vertical shaft at each revolution comes in contact with a bowl 
fixed on the lever, and throws the clutch out of gear, thereby dis- 
connecting the feed mechanism. Another form of feed motion 
constructed on the same principle, but differently arranged, is 
shown, (June 19,1880), 


2495. Automatic and Continuous Brake Appa- 
ratus: J. Hirsiger,London. [(d. % Figs.j}—Ashaft runs 
the whole length of the train, and under each carriage has upon 
it two chain barrels, The chains on one barrel serve to lower a 
weighted lever, and also draw the weight from the fulcrum towards 
the end of the lever. The chain on the other barrel draws the 
weight back when the lever is raised to release the brakes. The 
longitudinal shaft is biassed so as to turn in the direction to put 
on the brakes if the train becomes broken. (June 19, 1880). 


2504. Distillation of Spirituous Liquors, &c.: 
A. Dudgeon, London. [(d. 3 Figs.)—The invention con- 
sists of improvements upon the subject of Letters Patent 1568 of 
1869. (1) Consists in the separate distillation of “wash” into 
“low wines” in a still shown at Fig. 1. (2) The separate distilla- 
tion of “low wines” into coarse spirits or “*feints” in a still shown 
at Fig. 2. A is a close steam coil, and B an open steam pipe, with 
either a “ rose” termination or with short radial arms, to main- 
tain the circulation of the liquid under distillation. (3) The vapour 
outlet from the low wines still is conducted into a chamber X 
containing a two-way valve, by means of which the vapour may 
either be conducted to a separate condenser or into the bottom of 
the spirit still, as shown in the illustration. (4) A similar still, 
Fig. 3, is made use of for the separate distillation of “ feints” into 
fine spirits. (5) The condensing cold water coils are arranged in 
the chambers of the spirit still in such a manner that the coils are 
always filled with the water, the outlet of each coil being above the 
inlet, and each coil being supplied by a separate cold water inlet 
valve, but so arranged that they may be worked together or 
separately. (6) The perforated pipes through which the vapours 
passes from chamber to chamber (¢), Cs, ¢,, &c., Fig. 3) are so con- 





Relates to a locking device for cruet and other frames. The upright 


structed that, when desired, the vapour passing through the per- 
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forations is caused to impinge against a bell-shaped, flat, or 
hollow dise, so that the whole of the vapour may, when necessary, 
be brought into contact directly with the cooling surface, and be 
forced to deposit those substances, the boiling points of which are 











Fig 


of a lower temperature than the under surface of the disc through 
which the cooling water is circulating. (7) Each chamber is 
provided with a gauge for ascertaining the height of the liquor in 
it. (8) A thermometer G is introduced in the head of the spirit 
still at the point at which the vapours leave the still. D is the cold 
water supply pipe, and E the outlet pipe from the coils, F is a cold 
water inlet pipe for cleansing the still or for reducing the 
Spirituosity of the liquors when necessary, and H is the vapour 
pipe tocondenser. The invention is applicable to the distillation of 
other substances. (June 21, 1880). 


2518. Apparatus for Heating and Ventilating: 

. Sheppy, Bath, Somerset. [(d. 8 /igs.]—Consists in the 
construction and arrangement of apparatus for withdrawing the 
vitiated air, and supplying in its place pure warm, or cold air. 
The illustration shows a sectional plan of the apparatus; A is the 
outer casing of a stove, B hot-air chamber fitted with baffle plates, 
C gas burners for heating the chamber. The hot-air chamber 
communicates with the apartment by connecting pipes b b b, the 
mouths of which pass through outer casing A, and fresh air, from 
outside the house, is admitted to the chamber by inlet pipe D. 
The gas pipes cc convey gas to the main burners, also to a flat 






































flame burner ct, 


The apparatus acts as follows: 
lighted the fresh air admitted to chamber B is heated and passes 
into the apartment, whilst the vitiated air is withdrawn through the 
ventilating tube F by the action of the burners in the stove, and 
passes off with the products of combustion by the flueL. The 
admission of air is regulated by caps covering the ends of connect- 
ing pipes bb, or the same may be effected by damper é, which 


The jets c being 


will govern the supply of outer air to the chamber B. 
1880). 

2530. Heel, Half Heel, Sole, and Toe Plates for 
Shoes and Boots: R. Chapman, London. [td 
18 Figsj}—Wearing plates for the soles of boots and shoes are 
formed (1) of a metal socket fixed to the sole with screws, teeth, &c., 
and containing wards or teeth, over which fits (2) a metal slide 
which is fixed in position with a stop tooth or screws, in such a 
manner that it can be easily removed and a new one substituted. 
(J ane 22, 1880). 


2531. Automatic Feeding Apparatus for Thresh- 
ing Machines: J. W. Fison, Wicken, and C. Lack, 
Cottenham, Cambridgeshire. [(¢. 7 Figs,)}—Essentially 
consists in the employment of prongs or tines having a vibratory 
and reciprocatory motion, and which can be set or adjusted, in 
relation to a feed roller, according to varying requirements. 
Numerous letters of reference are given in the specification, but 
none are shown on the attached drawings. The prongs are secured 
about midway of their length to a crossbar, which turns in bear- 
ings. The upper ends of the prongs are also connected by a cross rod. 
The cross rod is attached to a spring lever, the outer end of whichis 
fixed. The prongs work in connexion with a square roller, and their 
position in relation to itis an essential element to the successful 
working of the apparatus. The prongs receive a reciprocatory and 
vibratory motion from a crank connecting rod and bell-crank lever 


(June 21, 





























The corn is conveyed to the roller by a feeding board in the usual 
manner, and having passed down the board. is carried by the 
angles of the roller to the prongs, where it is shaken and divided 
(in a similar manner to that of hand feeding) before passing to the 


drum. (June 22, 1880), 
2534. Packing Cases: F. Hoyer, Liverpool. [6/. 
33 Figs.j—Relates to so constructing packing cases, &c., that are 


collapsible so that they can be taken to pieces for economy of 
space in carriage when empty, and consists of devices for fasten- 
ing together the ends, sides, &c., of boxes by means of clips }and 
batten pieces and screws, and also in various methods of con- 
structing boxes of sheet metal. A great number of devices or clips 
are shown and described in the specification. (June 22, 1880). 
2552. Knitting Machinery: S. Lowe and J. W. 
Lamb, Nottingham. [ls. 21 Figs.|—This invention relates 
to improvements on that class of straight knitting machines which 
are fitted with the “cotton” traversing thread carriers, {and it 
consists in certain. means for facilitatiug the operations of the 
machine, and thereby increasing the rate of production of the 
knitted fabric. Hitherto in these machines the thread, as it was 
delivered by the thread carrier, was presssd forward against the 
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stems of the bearded needles by means of jack sinkers which, 
took up the amount of slack required for the formation of a row of 
loops, and then with the aid of the intervening dividing sinkers 
lapped the thread around the stems of the several needles. While 
this double operation was taking place the needles had to remain 
quiescent in a raised position in order that the loops might be 
caught under the beards at the next descent of the needles for effect- 
ing the “ knocking over.” It is now proposed to mount in front of 
the needles a set of points which are carried by a horizontal bar, 
and stand parallel with and opposite the stems of their respective 
needles. These points have a short vertical motion, and between 
them project the jack sinkers and die sinkers, when they are 
required to act upon the thread, which they do ia the usual manner, 
pressing it against the points in the same way as heretofore against 
the needle stems. By the time the needle stems have acted the 
needles will have risen to a position for receiving the thread from 
the points. For this purpose the points are withdrawn from the 
thread, and by the further advance of the sinkers the thread will 
be laid across the stems of the needles. The needles will then 
descend and be pressed and the work be ‘* knocked over” in the 
usual manner. The mechanism is explained in the specification 
with great minuteness, and is illustrated by eight sheets of exceed- 
ingly well-executed drawings. (June 23, 1880) 


2554. Steam Boilers: G. E. Vaughan, London. 
(J. M. Félix du Temple, Paris). (6d. 10 Figs.}—Relates to improve- 
ments in steam boilers described in Letters Patent 2003 of 1876, 
in which there are two collectors communicating directly with 
each other by pipes of large size, and also by a number of small 
zig-zag vaporising tubes, which are alone exposed to the action of 
the tire, These tubes, which are made of steel or other metal bent 
cold into the form of elongated spirals with a different pitch at the 
extremity of each bend, are arranged in two intercalated series, as 
shown at Figs. 1 and 2, the intervals between the tubes being not 
greater than from 14 to 15 millimetres. For boilers of less than 
1 horse power the outer diameter of the tubes should not exceed 
13 millimetres, and for higher powers it should not exceed 
25 millimetres, the total length of the bends not exceeding 55 
inner diameters of the tube. The tubes are provided at each end 
with conical bronze ferrules secured in corresponding holes in the 
collectors, by means of forked levers and set screws, as shown in 
Fig. 3. For the purpose of collecting the sediment deposited from 























the water, the return tubes outside the furnace, Figs. 1 and 3, are 
prolonged until they nearly reach the bottom of the lower reservoir 
T T, the sediment being drawn off by stop-cocks, as shown. The 
feed-water is introduced at either end of this reservoir through a 
stop-cock in connexion with a pipe, indicated by dotted lines, placed 
a little above the lowest range of vaporising tubes, and pierced in 
front of each orifice of the latter with small holes, the diameters of 
which increase gradually as they recede from the cock, the 
aggregate section of these holes not exceeding the section of the 
orifice of the cock. In order to provide for the automatic feeding 
of small-sized boilers, a float F is placed in the upper reservoir, 
which by means of levers L L! and rod e acts upon valve D, 
allowing the feed water to return to its source when the level 
exceeds the desired height. Or when the level becomes too low it 
shuts and compels the water to pass through valve D! into the 
distributing pipe. (June 23, 1880). 

2567. Automatic Railway Signals: L. V. Loyd, 
London. [(d. 2 Figs.}—The specification describes a method of 
operating the signals of a “block” system automatically by a 
passing train, At the commencement of each section is fixed a 
treadle blade connected to the signal by means of a system of 
levers, bell-cranks, &c. The treadle, which is placed in connexion 
with one of the rails, is depressed by a passing train and puts the 
signal to danger, the signal being maintained in position by a suit- 
able catch. Working in conjunction with the catch is an electro- 
magnet included in a battery circuit extending to the further end 
of the section. When the train reaches the treadle at the next 
section it automatically closes the circuit and the electro-magnet 
releases the catch and allows the signal to fall. (June 23, 1880), 

2569. Machine for Making Machine Screws: 
J. Wetter, London. (W. H. Eddy, Massachusetts, U.S.A.) 
[{\s. 45 Figs.]—This machine automatically performs the operation 
of shaving or trimming the head of each blank, of nickelling, 
reshaving, or fin'shing it, and transferring the blank to threading 
mechanism, turning it over end for end during the transfer, and 
fina'ly screwing and discharging it. A series of blanks are 
operated upon “ synchronously” in such a manner that while one 
is being fed in another is being shaved, another nickelled, another 
reshaved, another transferred to the threading mechanism, and 
another is being screwed and discharged. The apparatus is 
described in detail in a lengthy specification containing thirteen 
cluims and numerous illustrations. 3 


(June 23, 1850). 

2575. Machinery for Cutting Blanks for Enve- 
lopes, &c.: R. Fenner, London. [(id. 2 Figs.j)—Is to 
substitute for the present hand machine a power machine which 
shall be put into operation as soon as the platen is lowered, and 
shall, after a complete revolution of the cam shaft in which the 
paper on the table has been forced up to and cat by the dies on the 
platen, and has been then returned to its lowest position, auto- 
matically stop itself, and release the platen, which is raised by 
counterweights ready for a fresh supply of paper to be introduced, 
When the platen is lowered it is retained by two catches, upon one 





of which is a snug which comes in contact with and forces over a 
slide attached to the driving clutch. A cam on the main shaft at 
the proper time forces out the catches, and draws the clutch out of 


gear. (June 24, 1830). 
2581.* Steam Road Rollers and Traction 
Engines: T. Green and J. Thyne, Leeds. [2/.)—To 


connect the fore end of the boiler with the front rollers or wheels 
a bracket is fixed to the underside of the boiler and projects to the 
front. A socket in the bracket receives a vertical spindle, a 
collar on which bears on the lower end of the socket. Below the 
collar is a duplex knuckle-like joint connecting the spindle with a 
bridge-piece which spans a pair of supporting rollers or wheels, 
and has bearings at its extremities in which the fore axle is held. 
The bridge-piece carries scrapers at the back and front of the 
rollers or wheels. (June 24, 1830), 


2583.* Raising and Forcing Liquids, &c.: J. W. 
Midgley, Keighley, Yorks. [2d.)—The vessels containing 
the liquid to be raised are connected with the upper part of air 
chambers, the air in which is compressed by the admittance of 
water from an elevated cistern into the lower part of the chamber. 
To prevent the water mixing with the fluid being raised, the 
receiver is provided with a check valve, which shuts off the supply 
when the water has reached a given height. (June 24, 1880), 


2587.* Tricycles: J. H. Walsh, Putney, Surrey. 
(2d.]—The novelty consists (1) in effecting the locking of the steer- 
ing wheel, as required, by means of a stud on a pivotted lever, 
which is caused to fix the guide bar by the pressure of the rider's 
back against the backboard. When this pressure is removed a 
recoil spring liberates the guide bar, which is then free to be 
acted upon by the pressure of either of the rider’s shoulders upon 
a crosspiece attached to the upper part of the backboard. With 
this arrangement the arms are left at liberty to supplement the 
legs in driving the tricycle. (2) In fixing a ring of india-rubber 
between the hub of the free wheel and the collar of the spindie in 
order to communicate a portion of the driving power to the free 
wheel, the friction between it and the rubber not being sufficient, 
however, to prevent the machine turning. (June 25, 1880). 

2595.* Manufacture of India-Rubber Products: 
H. Gerner, New York. § [2¢.)—Consists in mixing inidia- 
rubber, camphor, and sulphur with the flours of such fruits, grains, 
&c,, as contain sulphur (such as wheat, rye, mustard, &c.), or with 
the flours of such fruits, grains, &c., as do not contain sulphur 
(such as rice, hemp, poppy, &c.), and then vulcanising the mixture. 
Or in mixing india-rubber and sulphur with the flours of such 
fruits, grains, &c., as above named, whether containing sulphur or 
not, and then vulcanising the mixture. To produce a hard 
material the mixture is yuleanised by heat ranging as high as 
312 deg. to 320 deg. Fabr. during from four to six hours. For a 
soft material it is subjected to heat up to 300 deg. to 320 deg. Fahr. 
(June 25, 1880). 

2604. Lighting and Heating Apparatus: J.T. C. 
Thomas, London. [é¢. 10 Figs.|—The lamp has a metal 
chimney wherein the flame is contained; the chimney surrounds 
the burner. and is at its lower end connected to the burner. The 
chimney is formed with a hole or holes, around which is or are 
secured the inner end of a chamber or chambers of parabolic form 
radiating from the chimney with the larger diameter outwards. 
The outer ends of the chambers are closed with glass. When four 
chambers are employed a flat wick burner is employed with its 
slot set diagonally so as to'distribute an equal amount 'of light to 
each chamber. In lamps of the kind in which the air necessary to 
support combustion is admitteé at the upper part of the lamp, 
passes downwards and reaches the flame through the burner or 
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slot, there is provided around the upper part of the chimney a 
second or inner top plate, perforated and furnished with a deflector 
so arranged as to leave an annular passage for the circulation of 
air between itself and the chimney to prevent overheating of the 
outer casing of the lamp. A is the oil tank, B the wick tube, C 
the burner, G the metal chimney with holes at H H HH for the 
emission of light into the parabolic chambers JJ. Aroand the 
upper part of the chimney is a perforated plate N with a deflector 
M. Fig. 2 is a cross section in line y y of Fig. 1. The specification 
further illustrates a lamp for heating and lighting purposes, and an 
arrangement for the upper part of a railway carriage lamp. 
(June 26, 1880). 

2608.* Steam Generators: J. Nicholson, Liver- 
pool. ([2d.)—Vertical water tubes pass downwards from the 
upper part of the flue through the farnace and firebars to the lower 
part of the flue, (June 26, 1880). 


2611. Ships’ Berths, &c.: B. J. B. Mills, London. 
(J. C. Thompson, Roslyn, New York, U.S.A.) (6d. 3 Figs.j—Is for 
improvements on Patent 1658, according to which berths and other 
articles on board ship were suspended in gimbals, and attached 
together so that they all swung in unison, their movements being 
controlled by two pendulous weights, one arranged to compensate 
for the pitching, and one for the rolling of the vessel. The 
arrangement had the inconvenience of being partly dependent on 
the disposition of the weights in the various parts, and a person 
climbing in or out of a berth exercised a disturbing effect on the 
whole system, including the pendulous weights. According to this 
invention this defect is remedied by the insertion of worm gearing 
between the weights and the bodies to be maintained in equilibrium, 
such gearing being unable to transmit motion in more than one 
direction, and not causing the weights to be affected by alterations 
in the conditions of the berths, &c. The claims relate to the 
above-mentioned worm gearing, and also to other mechanism for 
transmitting the motion of the pendulous weights to the berths, &c. 
(June 26, 1889). 

2621. Apparatus for Facilitating the Measuring 
and Cutting out of Cloth, &c.: W. R. Lake, London. 
(FP. Fabre, Paris.) (8d. 2 Figs.)—Consists of a number of graduated 
rules jointed to or sliding on fixed bars and on one another. form- 
ing an adjustable framework, the separate members of which are 
capable of being set so that their ends determine the outline or 
form of the portion of the garment required, The specification 





describes two such apparatus, the first for marking out the front 
or breast portion of the garment and the second for the back and 
side portions. (June 26, 1880). 


2622. Apparatus for Grinding Tools: W. Wat- 
son, Whitby. [(¢. 5 Figs.\—This apparatus is for grinding 
sharp-edged wood-working tools, and consists of a holder or clamp 
to secure the tool arranged in such a way .that the tool can either 
be ground with a rounded edge like a woodcutter's axe, or with 








a rounded face, or a flat face like a chisel. The tool K, secured by 
the clamp M, is fixed in a rocking frame, and is pressed against the 
stone by the weighted lever N. The connecting rod S and a 
similar one at the other side of the stone impart a rolling motion to 
the tool holder when a rounded edge is required, and the connecting 
rod S' imparts a reciprocating motion to the tool holder when a 
rounded face is required on the tool. The general arrangement is 
clearly shown in the illustration. (June 26, 1880). 


2623. Manufacture of Pile Fabrics: D. Marcon, 
Manchester. [6d 5 Figs.)—Relates (1) to improved means 
of actuating the healds of looms when forming a pile, and is applic- 
able to all looms in which two pieces with a pile are woven at the 
same time. The healds are raised or depressed at suitable times 
by means of tappets acting on treadles; the pile warp is locked 
thrice in one back and twice in the other back alternately, that is 
to say, the pile warp is picked under and over the foundation 
warps. Three healds are employed for each ground warp, and 











make four picks in each ground warp during one-half revolution 
of the drum or tappet cylinder, or eight picks in the two ground 
warps in a complete revolution. Two pile warp beams are em- 
ployed, placed under and over the ground warp beam, the yarn 
from the ground beam being separated to form two warps. (2) To 
the employment of a novel form of knife for cutting the pile 
exactly in the middle of the pile threads, and to means for actua- 
ting and sharpening the same. The ground and back warps a a! 
are both supplied from the warp beam A and the pile 6 from the 
beams B B'. The cutting knife for separating the cloth into two 
layers is a circular blade A, which revolves between two plates 
loosely connected to the blade carriage, which is traversed to and 
fro across the loom upon the slide rail g, The cutting edge of the 
circular blade is kept constantly sharp by means of two grinding 
faces of emery or other composition, fixed one above and one below 
it. To the centre of the blade is fixed a spindle, upon which are 
two pulleys upon which two cords attached to either side of the 
loom are alternately wound and unwound as the carriage is tra- 
versed backwards and forwards, and which serve to rotate the 
knife. The wire ¢ is inserted between the warps at each pick to 
regulate the height of the pile. (June 28, 1880). 


2629.* Weighing Apparatus: J. Wetter, West- 
minster. (2. Fayel, Brussels.) (2d.}—The invention is specially 
designed for weighbridges, but is applicable to other weighing 
apparatus, and consists (1) in applying a weigh beam provided 
with knife edges forming a scale, the weight of the objects being 
ascertained by moving a suspended weight along tha weigh beam, 
and (2) in surrounding the weighing mechanism under the plat- 
form with a frame of I-iron or other material whose upper part 
has a ridge corresponding to a ridge of the platform, the two ridges 
crossing each other and preventing influx of water into the interior 
of the frames. (June 28, 1880). 


2632.* Pickers for Looms: C. F.and E. Burslem: 
Cheadle, Cheshire. (2d.)—The leather or other picker is 
earried in the jaws of a light metal frame which slides on the 
guide spindle. (June 28, 1880). 


2634. Pipes for Smoking Tobacco: A. A. Percy, 
Glasgow. [(d. 25 Figs.j}—The nicotine and other impurities 
in the tobacco are trapped by forming the pipe with an inner and 
outer bowl in combination with a channel leading from near the 
top of the outer bowl to the stem of the pipe, and also by the 
employment of an inner and outer bowl in combination with 
the said channel, and with a bulb or reservoir on the stem, or with 
a horizontal trough. A pipe cover is described constructed in 
segments which can be set nearer together or further apart to regu- 
late the draught. (June 28, 1880). 


2636. Umbrellas, Sunshades, &c.: S. E. Carlisle, 
London. (A. MacMillan, Boulogne, France). [6d. 24 Figs.J— 
Relates to improvements on Specification 18540f 1878, and is for 
forming umbre!las in such a way that they shall occupy less space. 
The stretchers are constructed of corrugated sheet steel, po the 
ribs of semi-tubular steel. so that when closed the stretchers fit 
into and over the edges of the ribs, thus allowing the ribs to fit 
nearly close tothe stick when the umbrella is closed. The ribs 
are joined to the stretchers with a “ gate” constructed in sucha 
manner that the joint shall not project beyond therib. The end 
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of the stretcher may be formed eccentrically and a spring be 
adapted thereto to assist in the closing of the stretcher within the 
rib when the umbrella is shut. A new method of jointing the ends 
of the stretchers and ribs and a novel form of tip-cap is described. 
(June 28, 1880), 


2641. Raising Sunken Vessels, &c.: H. F. Brion, 
London. [éd. 18 Figs.)}—The submerged ship is raised by 
levers carried on a ship on the surface, The levers are fixed on 
fulcra and have tackles attached to their free ends, by which they 
are drawn down to lift the load, After the object has been raised 
through the range of the levers it is secured by ropes to the ship, 
and the apparatus adjusted for afresh purchase. (June 29, 188%). 


2642.* Machinery for Bronzing or otherwise 
Ornamenting Paper, &c.: J.Salmon and R. Philips, 
Manchester. (2¢.)—Relates to a modification of Specifications 
3100 of 1869, aod 2105 of 1872. The paper or material, which has 
been previously printed, is laid face downwards on an inclined 
feeding table, which has a series of rollers arranged in it free to 
revolve. The rollers are covered with chamois leather and are 
supplied with bronze powder, so that the sheets may in their 
passage become coated on the varnished parts. The sheets descend 
by gravity until the front edge comes against a guard hinged to the 
frame, which has an up-and-down motion imparted toit by a cam. 
The edge of the sheet is caught by grippers on a cylinder, and 
carried forward against a roller rotating in a trough containing 
bronze powder. The roller lifts up against the cylinder and 
descends again once in every two revolutions of the gripping 
cylinder. After passing the bronzing roller the sheet is operated 
on by a cylindrica] brush running in the contrary direction to the 
cylinder to remove the superfluous powder, and then by an endless 
band of plush to complete the cleaning process, after which the 
nippers release it and it is removed by the attendant. (June 29, 
1880). 


2644.* Printing upon Glass, &c.: R. E.W. Bowen 
and J. E. Lewis, Worcester. (2/.)—The designs may be 
produced in various colours or gold, with or without backgrounds, 
Background effects are obtained by the patterns of lace and such 
like materials being transferred to glass by (1) lithographic ink and 
transfer paper, or (2) by direct application. The design may be 
printed upon transfer paper and applied to the glass by india- 
rabber rollers. (June 29, 1880). 


2646. Steam Traps or Drain Valves: W. Davis: 
Enfield, Middlesex. [4/. 4 Fis.)}—The steam trap is con- 
structed with a chamber ¢, filled with a mixture of ether and other 
ingredients, which when heated by contact with the steam, 
expand and cause the bottom of the chamber to assume the 
position shown in dotted lines, and close the outlet g. Above this 
chamber, and extending about a } in. below it, is a guard d of spun 





copper serving to allow the water collected in e to be forced by the 
pressure of the steam on the outer side of the guard, around the 
expanding chamber, in order to cbill it and cause it to contract 
Steam enters the trap through pipe a and perforated plate 6, There 
is a passage for filling the expanding chamber when necessary. 
(June 29, 1880). 


2649.* Combined Seat and Life-Saving Appa- 
ratus for Ships: J. Wetter, Westminster. (2. Ain, 
Paris), (2d.)—The ends or stands are formed of light buoyant 
rollers (preferably hollow to contain provisions) connected by a rod 
or axle passing through their axis. The back is pivotted and can 
be turned up and down to allow passen”ers to sit on either side of 
the board, which is supported io recesses in the rollers, so that the 
seat can be lifted out from the top. The footboard is suspended 
from the axle by ropes and can swing on the axis of the rollers, 
the ropes being connected by other ropes which, when the seat is 
removed and the apparatus floats in the water, may be held by 
the hands, the footboard serving as a seat. The seat is fixed by a 
chain to a hook on a shaft running along the fluor and provided 
with a lever, the turning of which releases the chain and allows the 
seat boards to be lifted out. (June 29, 1880). 


2650. Bicycles: J. Symes, Dublin. [4/.)—The two 
wheels are of equal size and are at the opposite ends of an axle as 
in the Otto bicycle. The centre part of the axle is made in the 
form of a loop which encircles the body of a rider who sits upon 
& saddle so arranged that his feet can reach the ground. In this 
position the rider “ by lightly touching the ground with his feet 
and moving his legs as when walking or skating, can propel the 
machine with the greatest ease.’ Brakes are provided for guiding 
and stopping the vehicle. (June 29, 1880). | 

2651.* Scissors. F. Wich, London. (?. D. Hartkof, 
Solingen, Prussia). [2d.J—The bow is made in two pieces hinged 
together, one end is then hinged tothe blade, in which is a groove 
to receive and form a catch for the free end of the bow. The free 
end of each bow is curved so that they may catch and lock in 
each other. When it is desired to pocket the scissors one end of | 
each bow is pulled out of its catch on the blade, the bows are | 
then extended on their hinge, then turned on the hinges securing 
them to the blades until the free ends meet, when they are locked 
into each other over the points of the blades to which they form a | 
shield, (June 29, 1880). 


2652". Portfolio for Holding and_ Exhibiting 
Portraits, &c: K. Binnechere and Cochard, 
Paris. (2d.)—The outer form is that of a pocket-book or wallet. 
It has back, front, and side fiaps, and an overlapping top, and is 
broad, square, and flat at the base. The bottom is formed of a 
series of folds being of equal height, upon each fold being seated a 
leaf having openings and hinged tc turn backward and forward on 
the apex of the fold, so that when the first leaf is tarned down the 
second naturally takes its place by the opening of the next fold, 
and soon, (June 29, 1880). 


2653. Teapots, Coffeepots, Jugs, &c.: C. Toft, 
Basford, Staffordshire. (id. 2 /iys.)—Relates to teapots, 
&c,, with loose lids, The opening over which the lid fits is fur- 
nished with a deep inclined rim, over or inside which fits a similar 
rim on the lid. The depth and incline of the rims are such that 
the lid cannot fall off unless the vessel is tilted considerably more 
than aright angle. (June 29, 1880). 

2654. Pulverising Grain, Ores, &c.: L. C. Chi- 


ehester, Jersey City, U.S.A. [6d. 4 Figs.]—The illustra- 
tion shows the pulyerising apparatus. The material to be 





| delivers the air into a receiver E. When the apparatus is not 
| needed a valve ¢ is opened which permits the air to flow to the 


pulverised is placed in a hopper e, which is connected by a pipe 
and a nozzle /' toa chamberd, Air under great pressure enters 
by pipe c, and passing through tube A causes the material to travel 
with rapidity, and‘to be thrown forcibly against a target, which 
is slightly convex on its face. The air is deflected from the target 
and passes around the edges, and the shattered material, rebound- 
ing through the current of air, is forced against the interior of the 
case /,and strikes along the portions marked i, where it is again 
shattered, rebounds, and is carried on through the tube m to a 





second chamber d', when a fresh supply of air causes it to impinge 
against another target as before, and the pulverised material is 
ejected through the tube z, or may be passed through another 
series of chambers and targets according to the degree of fineness 
required. The above method is stated to be especially adapted to 
wheat prepared by the following process: The grain is first 
separated from straw, oats, cockle, &c., and passed through a 
moistening apparatus to a huller, where it is stripped of its woody 
covering. The grain in its whole, but hulled condition, is treated 
in a desiccator and a purifyer, consisting of an air-tight vessel to 
which sufficient heat is applied to raise the temperature and sweat 
out the water or sap from the surface of each berry. When this 
process has been continued long enough a vacuum is produced, and 
all moisture is converted into vapour and drawn off through a 
pump, leaving the mass thoroughly purified and desiccated, and 
when cold ready for grinding and pulverisiog. (June 29, 1880), 


2656.* Apparatus for Exhausting Condensers, 
&c.: R.S. Candlish and W. J. Norris, London. [2/.) 
—The object is to supply boilers with pure water free from air or 
other gas, by the condenser pumps, The air pump is connected 
with the condenser and draws off the gases from points above the 
water level, delivering them overboard or elsewhere. The feed 
pumps draw the water directly from the bottom of the condenser. 
and deliver it to the boilers without intermediate hotwells or air 
vessels. (June 29, 1880). 


2657.* Rotary Engines: W. Allan, Sunderland, 
Durham. (2/.)—A rotary disc has a projecting piston which 
is received into an annular groove in the face of a fixed disc, 
within which groove is a stop or abutment. The exhaust and 
inlet passages are respectively on each side of the abutment. In 
order toallow the piston to pass, the abutment is withdrawn at the 
proper time in a radial direction bya cam arrangement. The 
rotary disc has a Jong boss passing through the fixed disc, and at 
the other side passes through a cover which is bolted around the 
periphery of the fixed disc, Pressure is admitted between the 
cover and back of the piston disc, and is controlled by a valve 
actuated by an eccentric orcam. The valve opens as soon as the 
piston passes the abutment and closes on tbe completion of a 
larger or smaller proportion of the stroke, accordingly as the 
valveisset. (June 29, 1880). 

2658. Locomotive Air Engines, &c.: Sir E. F. 
Piers, London. ([(d. 1 fig.j)—Is for utilising the force neces- 
sary to destroy the momentum of a train driven by air power by 
causing the engine to compress or store up air in a receiver, which 
air is available to prop:] the train when it is again started. The 




















| invention may be carried out by a special cylinder or the working 
cylinder may be utilised for the purpose, In the illustration the 
air piston is attached to the end of the working piston-rod, and 


atmosphere. (June 29, 1880). 


2659.* Connexions of;Lamps, &c.: A. Clare, 
Aston, Birmingham. (2¢.]—Alsoapplicable to the reservoirs 
of oil and spirit lamps, flower vases, centre stands, and other 
articles with pillars and stands. The principal feature consists in 
theemployment of a lead ring or washer in a groove on the lamp 
reservoir, which being compressed in the act of screwing the parts 
together formsa firm connexion. (June 29, 1889). 


2660.* Looms: J. Stansfield, Blackburn, Lanca- 
shire. (2d.]—To prevent undue wear and damage to the picker 
by the shuttle on re-entering the box, the rebound of the picker, 
when returned by its picking stick and strap, is prevented by the 
picker being trapped by a suitably placed spring. or in some cases 
by a fulcrum lever, or a pulley and weight. The shuttle on re-enter- 
ing the box is eased by the ordinary “swell.” (June 29, 1880). 


2661. Pressing or Levelling Yarn on Beams for 
Weaving: A. Hitchon, Burnley. (8d. 8 Figs.J—If the 
roller which is used to level the yarn on the beam is shorter than 
the distance between the flanges of the beam the yarn is apt to be 
slack at the selvages. The inventor avoids this difficulty by giving 
to the roller aslight endwise motion, so that it is brought alter- 
nately against either flange. Four ntethods of effecting the result 
are illustrated as examples of the way in which the principle 
(which is claimed) can be carried into effect. (June 29, 1880). 


2662.* Machinery for the Manufacture of Hats: 
J. Taylor, Dunkinfield, Cheshire. [4¢]—Relates (1) to 
an adjustable block to be used on the lathe and setting {frames of 
hat-making machines, so that there may be no necessity for diffe- 


rent blocks for the various shapes and sizes. The block consists of 
a@ metallic box from which branch out four sets of spring slides 
having curved plates at their extremities. The top of the block is 
mounted on a screw, and is capable of being set and fixed at any 
desired height. Relates (2) to machinery for ironing what are 
knownas “ Anglesea curls, (3) mechanism for paring the “ Angle- 
sea curl,” and (4) a modification for curling the brims of hats. 
(June 21, 1880). 


2663.* Bookbinders’ Blocking Presses: A. W. 
Brewtnall, Warrington, Lancashire. (2d. — The 
object of the invention is to make the ordinary bookbinders’ hand 
press for blocking equally suitable for blocking in black as well as 
in gold, The top plate, on which the book-cover is laid to take 
the impression, is made to slide forward on guide rods, Its sides 
which keep it in line with the under plate are prolonged at the 
back and form bearings for inking rollers. When the plate is 
pushed in to take the impression, the rollers protrude at the back 
and impinge on an iron ink-distributing cylinder, which is caused 
to revolve by suitable mechanism attached to and worked by the 
hand lever. A small ink table with hand roller is attached to the 
machine for fesding the ink. A wooden bearer is attached to 
the platen at each side by means of thumbscrews for the rollers 
to move upon, and it can be adjusted in such a way as to cause the 
roller to pass smoothly over the “forme.” When the plate is 
drawn forward for the purpose of laying on a fresh “ case” the 
inking rollers pass under the “ forme,” and are kept in contact with 
it by means of springs, and on the return of the plate a second 
rolling is given to the “forme.” To this sliding plate are attached 
catches which hold it perfectly tight when taking the impression, 
and which are released when the handle is taken hold of to pull 
the plate forward. (June 29, 1880). 


2664. Locomotive Engines: W. R. Lake, Lon- 
don. (Z£. Fontaine, Detroit, U.S.A.) [6d. 1 Fig.J}—For the purpose 
of obtaining a higher rate of speed than at present attained with- 
out increasing the diameter of the driving wheels or the number 
of strokes of the piston; the driving wheels have their axles above, 
and communicate motion to the travelling wheels by friction gear. 
The friction can be increased or decreased by means of levers, so 
that in starting the engine the wheels may not slip. When the 
desired speed is attained the friction is reduced—these levers are 
worked by an air pump or cylinder. The diameters of the frictional 
driving and driven wheels are proportioned according to the 
desired speed. (June 29, 1880). 


2665. Protective and Insulating Casings for 
Underground Telegraph Wires, &c.: W. R. e, 
London. (2. 4. Lamb, Camden, New Jersey, U.S.A.) [6d. 3 Figs.) 
—The invention is for a casing or covering consisting of blocks of 
terra-cotta or other suitable material having passages or channels 
lined with india-rubber for the reception of the wires. In the 
illustration Fig. 1 shows a section of the terra-cotta block A; 
B are the longitudinal] passages or channels, and C the india-rubber 





lining. The blocks are laid in a trench in the ground and united, 
or placed close together, the india-rubber lining being drawn 
through the blocks as the line is being built up. Suitable offsets 
or branches and testing stations are provided; one form of the 
latter is shown in Fig. 2. (June 29, 18580). 


2667. Harness Buckles: A. M. Clark, London. 
(J. A. Gavitt and W, W. Gardner, Dayton, Columbia, U.S.A.) [6d, 
3 Figs.}—The tongue is a straight flat bar, from the free end of 
which a prong projects downwards, and is hinged to an intermediate 
crossbar of the frame of the buckle. The prong is slightly curved 
backwards to keep it in its place. The tug passes between an 
upper and an under crossbar of the frame of the buckle, and the 
prong of the tongue passes through holes in all three, and the free 
end of the tongue enters a horizontal recess in the upper crossbar , 
and is prevented from lateral movement. The tongue is held 
closed by means of a spring catch attached to its underside. (June 
29, 1880). 


2670.* Bottles for Carrying Messages at Sea: 
G. C. lford, London. ([2¢.)—The bottle is formed of 
flexible waterproof material, such as india-rubber, the neck being 
flexible, and capable of being readily opened and closed by a 
spring or by clips. One end of a cord is arranged inside the bottle, 
and holds a pencil and a piece of paper, the other end projecting 
through the mouth. To make the bottle conspicuous it is painted 
red, and it may have a rope attached to it to aid in supporting 
persons in the water. (June 30, 1880). 


2671. Apparatus for Stopping and Starting 
Tramway S, buses, &c.: H. Booth, 4 
burgh. [(d. 3 Figs.|—As a substitute for the simple rigid rod, 


hinged to the car, used in some cases to arrest the motion of cars 
stopping on steep gradients, a rod sliding in a casing against the 
recoil of a spiral spring is made use of. One end of the casing is 
hinged to the car, and when the car stops on an incline, the rod is 
let down by a chain. The end of the rod catches in the road, and 
the backward motion of the car compresses the spring, the recoil 
of which assists the horses when starting again. (June 30, 1880). 


2672. Roller Mills: C. Pieper, Berlin. (i. Martin, 
Bitterfeld, Prussia). (6d. 7 Figs.]J—The two rollers of the mill are 
pressed together by springs, and are provided with special arrange- 














ments serving for the purpose of regulating the space between the 
rollers and of equalising the pressure of the springs on the four 
bearings of the rollers, The machine is provided on either side 
with one or two wedge-shaped pieces sliding in vertical guides, 
which can be pressed downward between the bearings of the rollers 
by means of screws, These screws are operated upon by two 
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wormwheels actuated by worms on one shaft. The bearings mm 
of the rollers a a are capable of sliding in horizontal guides in the 
frame of the machine; dd are springs, pressing on the said rollers, 
which can be adjusted by the screws e¢ ¢ rhe arrangemect serving 











to adjust the interval between the rollers and which constitutes the 
first part of the invention is as follows: Against an incline on the 
bearings a the pieces &,4', 2%, &% act by their inclined faces. 


Each of these pieces consists of two pieces of equal shape united by 
a bridge or cuide-block i, the latter serving to guide the said pieces 
between one of the cheeks cc of the frame and the centre rib of the 
crossbeam ¢. A pin g presses on each of the bridges, the two pinson 
either side of the machine being fixed in a plate / operated by a 
screw and worm and wormwheel, and serves to force the wedges 
between the bearings mm. (2) Equal pressure is maintained on the 





four bearings of the rollers by a system of levers. Between the 
wedges and the ends of the beam ¢ the spri J are 
inserted. Each of these tends to press downwards the 


foree of the springs dd the wedge piece on which it 
A? , As are four levers of equal size pivotted at thei 
crossbeam /, and penetrating with one end 
corresponding part &, while their other ends 
hole at the lower end of the sliding bar guided in a 
hollow boss in the centre of the beam /¢ follows from this 
arrangement that when one wedge pi is shifted the other corre- 
sponding parts will be displaced in the same manner. (June 
1880). 


2675.* Apparatus for Spinning and ,Deubiing 
Cotton, &c.: E. Hird, Bolton, Lanc. [2/ ynsists in 
carrying an ordinary doub ling z or throstle spindle in a tube con- 
taining both the bolster and footst °p similar to that used in a 
3ooth-Sawyer frame. (June 30, 188 
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2677." Apparatus for Sweeping Floors and 
Carpets: G. H. Ellis, London. [2:/.)—An oblong box 
open at the b ttom contains a series of r tary swee} pers formed of 
leather or other material. The box runs upon roll rs, one of which 
communicates motion to the sweepe rs by a cord and pulleys, The 
apparatus is drawn along the floor, and the sweepers deposit the 
sweepings into a portable pan. (June 30, 1880). 

2678.* Machinery for Tilling Land: T. R. H. 


2d.)—Upon a frame mounted on 


Fisken, Leeds, York. 













wheels, is carried a shaft, upon one end of which is fixed a grooved 
pulley, and oa the other end a A none gearing into a spur wheel, 
which gears into another spur wheel. Upon ea “h of the 
shafts of the spur wheels are mounted lo sely rums which 
can be clutched by ir respective spur whee Up. n these 
drums are coiled steel ropes attached at their loose er 

anchor at each end of the { leld, also mounted on wi 











the frame is mounted a balance plough kept to its w 
toggle joint. Motion being y given to the pulley from the « 
is transferred by the spur wheels 
the extended re pe beit I 


rope and pulls the pl 
uncoiling its rope along the 
arrives at the far am 
lifted, and the other dr 
1880). 


2679.* Water Meters : : 
cheater, Lane. (Messr: -D v 
ver.) ([2d.] pan 
channel in wl 
18 fixed toa cen 
other arms without vanes. 

the circular channel to compel 
to the outlet to take one dire 
inclined plane, so that a 
and pass over it, while the 
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s rev lv 
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the top of the stop and the lid of the ves 
the inlet and Outlet pa ges. The spindle 
to the counting apparatus, (June 30, 1880), 


2681. Manufacture of vagn: W. R. Lake, London. 
(J. Riess her: ger’. tenna). the ma ture [ 
a mixture of wo land cot mbe 
carded cotton are made orey separate band r sl 
afterwards combined in the pri manufactur 
first formed into laps and then into slive which 
different drawing frames t to make s ivers of re 
cotton slivers are brought toget i 
on to a¢ loubling and mixi og fre 
the combined slivers. This band is 
frames and a roving of successively 
in the manner usual in worsted n 
spun on any ordinary frame 
the trade can be produced c 
per cent. of cotton. (June 30, 


2682. srenimen of Meats: = A. 
Park, Kent. he flesh of a re ly 

verted 
added 
mixture being « 
parts of fresh m¢ 
between roll 
sheets from \ 
then laid 






















fibres of the c 











ess of 





1880). 


Risby. a pad 





on 














a temperature not ¢ ) 
whole of the water ‘. 
is driven off withou ry toi 
lour or oatmeal substituted in ex 
30, 1850). 
See. Pumps: W.R. Lake, Londen. (1.8. Lockman, 
u ton, New York, and W, # k USA.) 6d. 
The pump has a rad t pie ton oscil g ina umber, 
whichi n cross section is a sector of a circle. The end walls of _ 
chamber are a little further apart at t the | ¢ 


better fittir 





to insure the tj of the pi 









bearings sinks into the narrow par t of the 

chamber are comp!eted by a metalli “ap fa n 

packing. t ] ton, to the 

the metallic 7 pported upor th: 

or washers tallic packing, which 

circular grooves in the top cf the end wall. 

piston under the fixed metal ap is eff 

metallic plate grooved on its face to adapt ‘ ‘ 
the piston, and provided with Jeather litable pac 


on by means of 
Attached to 


Motion may be given to the ] 


and thumbscrew. g 
r suitable mean 3. 


the oscillating lever M or by othe 





the oblique sides of the chamber are the branching tubes d and e, 
the former connected with the supply tube / and the latter with 
the discharge tubeg The branching tube d has at each end a valve 
opening into the chamber, and the tube ¢ has valves opening out- 
wards. (June 30, 1830). 


2684.* Measuring Stoppers for Bottles, &c.: F. 
N. Mackay, Liverpool, Lanc, and A. E. Western, 
Brixton, Surrey. (2¢.)—An ordinary stopper fits the neck of 
the bottle and has au B. rnal hole partly blocked at the bottom and 
into which is fixed a tube of a given capacity also partly blocked at 
the bottom, by partially rotating which a free communication is 
obtained from the bottle into the tube, and by rotating it in the 
contrary direction the required quantity shut ,» When by 
removing a valve at the top of the measure the substance is free 
to flow away. (July 1, 1880). 

2685.* Window Curtains and Blinds: E. Hooke, 
London. (2¢.)—Applies more particularly to short blinds and 
curtains made ‘of paper plain or coloured, and printed on one or 
both sides. (July 1, 1880). 


is off 


2686.‘ Hobby or Toy Horses: S. Loebl, London. 
(2¢.)—A guiding wheel is mouated in a forked rod passing through 
the neck and fore quarters of the horse, On the upper end of the 





i with reins, which on being pulled turn 
left. Two other wheels are placed on 
A rod is attached to the hind quarters 
i terminating at 
body of 


xl is a crossbar provide 
the wheel to the right or 
each side of the hind legs. 
of the horse, articulated at its inner extremity 
its outer extre mity in a semicircular piece embracing the 











the child. by which the horse is impelled through the movements 
of the child riding it. (July 1, 1880). 

2687.* Apparatus tor Sweeping Chimneys: w. 
Ross, London. [2d¢.]—A brush is caused to ascend and 
descend a chimney flue by means of a wire having loops com- 
municating with a sheave fixed to tl p of the flae, and another 
sheave at the bottom fixed to a spindle carried by an arm secured 





*h is fastened by a scr 1880). 


to a rod wh rew to the grate, (July 1, 

2688." Pipes for Smoking: J. McDonald, Bir- 
mingham. (2¢.]—Forms the bowl of the pipe of vulcanite 
pressed in moulds or dies, a hole be ing left for the stem, and fits 
into ita movable lining of burned clay or unglazed earthenware 
perforated near its bottom, a space being left between the lining 
and the bottom of the bowl. (July 1, 1880), 


2690. Sogneee Wires, &c.: C. Moseley, W. 
F. mottqmey and W. E. Heys, Manchester. [(. 




















6 Figs.)—The objec t is to prevent or diminish the results of induc- 
tive act tion in telegraphic or telephonic wires. The distinguishing 
feature of the invention is the method of erecting the wires, in such 
a manner that each wire is carried alternately over and under the 
supporting arms or brackets, and also alternatels the outer and 
inner portions of the s:i arms or bri ackets. J illustrs ation shows 
this arrangement ; x are > pol les, y the arms, and a and 6 the wires 





he wires are attached to the 





retalli 





constituting the 


7 ”~ Fig.7 : b 
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spanner, or a stud D entering a hole, or other device, while the 
inner nut is turned in the opposite direction to tighten the bolt 
to the required amount. The arrangement is applicable also as a 
lock nut, and for the purpose of bolting fishplates to rails. (July1, 


1880), 


2697. Apparatus for Paring the Brims of Hats: 
F. and F. Cree, Denton, Lanc. [id 5 Figs.}—The edges 
of the hat brims are pared after they hdve been curled. The hat 
to be treated is fitted on to a plate, and by means of a handle, 
spindle, and roller, is caused to revolve, and present the edge of 
the rim to an adjustible knife. A plate presses on the upper 
surface of the brim and prevents the knife from cutting or scratch- 
ing it. The edge of the brim presses against a curved and adjust- 
able guide plate whilst the cutting operation is performed. (July 1, 
1880). 


2698." Geeta Rnisted Fabrics: H. A. Martin, 
Lindley, York. [2) he object is to cut ribbed fabrics 
made on a circular kuiuting frame so that the ribs shall be at 
an angle to the outside edges instead of parallel, The fabric 
is knitted without omitting the loop, but without a blank or space, 
and is cut at an oblique angle to its bottom edge, which may be 
done by inserting a flat board within the cylindrical fabric and 
cutting it from corner to corner of the board, which may be centred 
on pivots so that it can be turned over, Or a roller may be put in 
the cylindrical fabric having a spiral groove around its periphery, 

















which being ived against a kuife will cat tho fabric to the 
required angle. (July 1, 1880). 

2699." Manufacture of Hose or Socks: W. J. 
Ford, Leicester. (2.}—A seamless leg-piece having been 
completed as far as the inste P upon a circular frame, is removed to 
another frame of smaller size to produce a seamless foot, the 
loop of the instep part only of the leg-pic g run upon the 
needles, so that on completion of the foot the work consists of two 
tube pieces of different diameters Be me eae at the instep but 
separated 1 the heel is to be v ‘or forming the heel 
the at the bottom of the leg pi ece are run on to the needles 
of a separate frame. Toe pieces are in like manner worked upon 


the end of the seamless 


(July 1, 1880), 
2701.* Preparation of Tuns, Casks, or Barrels: 


Te A. Groth,London. (Dr, (. Stahischmidt, Aachen, Germany). 
eee of barrels, &c., hp pean raped and cleaned up, 


foot, and joined up to close in the foot 





ew W ood is subjected to a heating treatment interiorily 

rectly or hot air, until the outsides of the staves are warm 

hands. Melted paraffine is then castin or poured over 

the casks, the warmed w od whereof will readily absorb the 
parafiine which will fill cleanly into the grooves. (July 1, 1880). 


2702. Finger Guides for bp ty Writing senemenes : : 
A a. Giast London. (4. M. Da Costa, Brooklyn, New York, 
U.S, [6d. 4 Figs.) Mio chloe of te toe 


the k A yard of a type writer with guides for the 


m ist anes le 
fingers so that 








the keys may be easily found without the aid of sight. For this 
purpose longitudina! and transverse bars are arranged between or 
above corresponding rows of keys, separating them into easily 
distinguishable sets. The transverse guides are looped round the 
keys ia the first row in such a manner that if the inner sides of 
the fingers rest against the rear sides of these loops the operator 
knows that he is tou he first row of keys. To render the 





idk 
















instead of proceeding in a 
nd each other thus: the 





le m the irm, to the 
i 7 on tl arm, t 
f turn w Lamehatpeee. 






































course shown, r 

of pos thus d sm; wi 

stated to be one of the c 1 h produ 

two wires used as a complete metallic 
reqt , be pat to earth at each end, and b » used as two 
its in the ordinary manner. (July 1, 185/) 

2691. Oil Games 3. messtweed and Hi. Webster, 
Leeds. (4d ts in arranging a double vaive or a 
double-f of the spout of the il can. The 
double valves attached to a spindle, one valve or washer being 
on each side of the openi communicating with the spout, or a 
single valve or washer with a double face works within a chamber 
having two openings. In b s the valves or washers are 
attached to ¢ ] ich is operated by a > pressure button 
When the is pressed parti a ly the valve allows the oil to 
flow, but if pressed too } ard. the second valve el yses the aperture 
and st the supply. (J , 1889) 

2692." Machines for Separation of Potatoes: D. 


Brags, Southwaite, Cumberland. [2¢.)—Two oscillating 
























sreens are employed worked from the sa me shaft by two eccentrics, 
whi h sereens can be rai r lowered at the end of the delivery 
rhe uj - r screen carries off the marketable potatoes, the lower the 

vd es, & hich fall on to another vibrating screen below. 
(Su ly 1, 1880). 

2694,* Combined Colour-Box and Palette: R. 
Spear, London. {2d.] -A rectangular slab of suitable material 

formed with us for placing saucers of metal, &c., to 
contain the ¢ recesses also being made to rec brushe 
To one side » slab i ed a metal lid, enamelled, toserve as 
a palette, an At o the other sideis hinged a handle with an elliptical 
hole through which to pass the — the outer end of which is 
fo ——- 30 that when the lid is closed the handle may 
clo t, and the catch take over aa: ti 7 on the back of 
the > Bdend seen irecly close the apparatus. (July 1, 1830). 


2696. Differential Screw Devices ion Fastening 












or Adjusting: J. Hastie, Greenock, N.B. [(i. 10 /igs.) 

as for its object to render more available and useful, by certain 
improved devices, the increased power and holding secarity obtain- 
able by empl yying differential screw A and B are two nuts, one 
of whichis for wi internal screw thread to fit upon the 
I and wi ‘rew thread to fit the internal one of 
the nut A. The twothreads of the nut A are in the same right or 
left-handed directions, but of different pitches. The outer nut is 


ecrewed down against the object to be held and retained bya 





are made of different materials or 
prepared in any suitable way. (July 1, 


vari 8 disti 
their surfaces are 


1880), 


2704. apqaneses for Trimming Ships’ Casgees 
of Grain, &c.: Ww. S. Brice, Liverpool. ['i. 
rhe apparatus AN ention consists of a shovel or hound on se e 
toa rope, The board is inserted in the grain and is drawn along 
by winding mechanism, bringing onward with it a quantity of the 
grain to the point required 


(July 2, 1880). 
2706. Manufacture of Snow: F. N. Mackay, 
Liverpool. ['id. 4 figs.}—(1) The snow is produced by inject- 
ing water in a fine spri ty into a chamber, the atmosphere of which 


yus guid 






































is below freezing point The spray becomes immediately frozen 
| and falls in the form of snow. (2) Snow is produced by scraping 
the surface of ice as it is being formed and reducing it to a fine 
ox NSH 7S 
powder. (3) Damp air is introduced into a refrigerating chamber 
and deposits its moisture in the form of snow. The drawing 
illustrates the first part of the invention. The annular spac 
between the walls of the vessel is filled with brine cooled by any 
known process; the spray enters through the perforations 5, and 
collects upon the d or 6. ‘Guly 2 2, 1880). 


2707.* Machine for Cleaning and Polishing 
Table Knives and Forks: J. Pinchbeck, London. 
-A pad of vulcanised india-rubber is recessed into a piece 

of wood projecting a little above the wood. The lower limbs of 

teel flatte ned C springs are fixed on each side of the wood base, 
tnd on the top li mi 8 are fixed bearings forming part of the sides 
of » hopper. In these bearings revolves the spindle of an india- 
rubber roller turned by a crank handle. The springs cause the 
| roller to bear on the 4 ijusting screws being tapped in their 
| upper limbs and rest mm their Jower limbs to regulate the 
} pressure, whilst allow the roller to assume any angle to the 
fixed pad, (¢ powder falls through a slit in the hopper on 
to the roller. (July 2, 1880), 
2708.* Apparatus for Operating Railway Brakes: 


A. W. Pigott, Gateshead, Durham. (2d.}—Hydraulic 
power is used for app lying the brakes. A pulley on one of the 


























axles of the railway carriage imparts motion to another pulley on a 
second ary axle, when the two pulleys are brought into frictional 
contact, The secondary axle operates, by means of an eccentric 





or crank, the piston of a pump for supplying the water pressure to 
the brakes. The water is controlled by a regulating valve, and 


acts on a second piston for applying the necessary power to bring 
the two pulleys in contact when the brake is to be operated. 
Pp 


The 
ition of the controlling valve is governed by an electro-magnet 
rhich keeps the apparatus out of action until some derangement 
of the train or other necessity for operating the brake takes place 
(July 2 


2709. Tools for Cutting Tubes or Pipes: S. Buck- 
ley, Guide Bridge, Lanc. [(d. 4 Figs.—In cutting tubes 
by the ordinary pipe cutter, the tube is cut or forced asunder by the 
wedge.like action of the disc, which raises a “burr” on the two 
severed edges; this “ burr” requires to be removed by filing before 
the end of the tube can be entered into the screwing dies. By this 





188") 





invention the “ burr” is removed simultaneously with the cutting of 



































ENGINEERING, 


#33 





Fes, 4, 1881.) 








the tube by means of an adjustable tool d which projects inwards 
through the claw 4; its cutting edge being at right angles to that of 
the cutting disc c, therefore as the cutting proceeds the tool 
removes the “ burr’ as fast as it is thrown up by the disc. The 








cutting end of the tool is of a flat Y shape, so that it not only 
removes the “burr,” but tapers the ends of the tube for convenience 
of screwing. (July 2, 1880), 


2712.* Repairing Afterpart of Screw Steamers, 
&c., without Use of Dry Docks: H. Hornby, 
Hamburg, Germany. ([2¢.)—A hollow chamber made of 
sheet metal has an opening at one end sufficiently wide to allow it 
to pass over the propeller. The walls of the chamber are hollow 
and contain water, so that by pumping the amount of submersion 
can be adjusted. The bottom of the chamber has an adjustable 
saddle to suit the keel of the ship, and is fixed in position by press 
blocks or set screws. The open end of the chamber is closed by 
means of an elastic band, which coming in contact with the sides 
and bottom of the ship forms a tight joint. The chamber acts as a 
partial floating dock, in which the necessary repairs can be con- 
ducted. (July 2, 1880). 

2713." Raising Sunken Vessels: D. W. Sargent, 
Brixton, Surrey. ([2¢)—Consists in the application of a 
number of wooden beams or levers resting on a fulcram made fast 
across the deck of a steamer. The wreck is raised by windlasses 
or capstans, by means of chains or ropes attached to the wreck by 
divers. The invention also includes reversible forceps with 
prongs and hooks to thrust into hatchways, ports, or other openings. 
(July 2, 1880). 


2716." Revolving or Endless Travelling Rail- 
ways: J. A. Mays, London. ([2:.)—Kefers to portable rail- 
ways, described in former Specitication 4109 of 1878; the present 
improvements are (1) for diminishing noise produced by the 
striking of parts by a suitably placed buffer or spring, (2) Reducing 
friction by the use of a number of small wheels in connexion with 
the motion wheels. (3) Forming the bushes used for connecting 
the rails to saddles of the rolling railway with inner linings of 
wood, leather, @c. (4) A double ball-and-socket arrangement 
between the foot and sleepers. (July 2, 1880), 


2719. Preparing of Materials for Clarifying 
Sugar, Oils, &c.: C. G. Pfander, London. § (2¢.)— 
Powdered vegetable charcoal saturated with as much blood as it 
will absorb, and then dried at a temperature at which the albumen 
is not decomposed or: burnt, forms an albumised charcoal suitable 
for clarifying sugar, &c., and constitutes the novel feature of the 
invention. (July 2, 1834). 

2721.* Substitute for Eyes or Eyelets for Boots. 
&c.: B. J. B. Mills, London. ((. Varlot, Grenoble, France), 
(4d. 17 Figs.}—Consists of a metal loop, resembling a staple, the 
two ends of which are inserted into corresponding holes pierced in 
the leather, and supported in them by suitable matrices. Rivetting 
plates are placed on the projecting ends of the loop, which are then 
rivetted as the same time by means of a double punch, In some 
cases the loop may be made with a central stem, fastened to the 
leather by a nut, thus permitting the loop to be easily removed. 
(July 2, 1820). 

2723. Apparatus for Adjusting Springs for 
Doors, &c.: Matthew Stobbs, London. [(d. 26 Figs.) 
—Is intended to be applied to the springs, illustrated, 3808 of 1876, 
and also to other springs. The block A is formed as a cylinder, 
and is passed through a collar C cast or formed upon a plate D 
secured to the door or jamb. A washer is passed over the 
extremity of the stem A, and a split pin driven through it to pre- 
vent the spring drawing the stem through the collar, but at the 


‘ 


AD 


0) lL 


les 
fmt LE 


i 


= | 
a +s 
=“ 


same time allowing the stem and spring to be turned by means of 
a key either to right or left to give the spring the desired amount 
of twist. A segment of a sphere is formed around the cylindrical 
stem A, corresponding to a recess in the collar C, into which it 
fits. The extremity F of the stem A is made_ polygonal, and pro- 
vided with a cap G baving one or more projections to abut against 
the plate D, and to retain the spring. Several modifications of the 
apparatus are described. (July 3, 1880). 

2728. Pumps: A. M. Clark, London. (CZ. Leprohon, 
Avesnes sur Helpe, France). (4d. 8 Figs.J—The object is to enable 
the water above and below the foot valves, and in the suction pipe 





of cast-iron pumps, to be run off to avoid bursting of the pump by 
frost. The invention consists in the arrangement shown in the 
illustration. A is the barrel to which is attachedja tail piece or 
chamber containing the valve G and seating, also a bye-way H, in 
which there is a cock K for running off the water. The valve-has a 
central stem and three equidistant rods D converging together to a 
pointed weight F. C is an india-rubber washer placed between a 
disc P on the boss J, (July 3, 1880). 


2746. Sheep Shears: W. E. Gedge, London. (J. 
Corey, Paula Ventura. California, and N, W. Spaulding, San Francisco, 


to meet the requirements of different users or different descrip- 
tions of wool. The invention is shown applied to an ordinary pair 
of shears united in the same way as the arms of sugar tongs, and 
comprises a second and somewhat similar spring rivetted to the 
inside of the shear arms and lying within the main spring. Between 
the arms of the secondary spring is a movable piece which forms 
a fulcrum or abutment for the said spring, and renders it stiffer 
or weaker according as it is moved further from or nearer to the 
bend. (July 5, 1880). 


2766. Apparatus for Steering Vessels: T. 
Glover, Sunderland. [6¢. 3 Figs.j—In order to increase 
the power of the steersman over the helm the inventor places a 
snatch-block on each chain leading from the tiller head, and 
arranges a slide along the inside of each bulwark for the snatch- 
block to ride upon. Each of the chains from the steering apparatus 
on the bridge is reeved round one of these blocks, and the end 
carried back and fixed to an eye-bolt, thereby gaining a double 
purchase. (July 6, 1880). 


2820. Protectors for the Soles and Heels of 
Boots and Shoes, &c.: C. H. Pugh, Birmingham. 
(¢d. 16 Figs.}—Claims (1) constructing studs or protectors of 
metallic frames containing reticulations or openings for the recep- 
tion of pieces of leather, wood, or other durable material in com- 
bination with countersunk holes in the said frames for the heads 
of the screws, whereby they are secured. (2) Making the studs or 
protectors of an outer metallic case to contain separate metallic 
frames, or reticulations, or dividing bars. (July 9, 1880). 


2879. Fountainor Reservoir Pens: W. R. Lake, 
London. (A. 7. Cross, Providence, Rhode Island, U.S.A.) [6d. 
12 Figs.}—Relates to that class of fountain pens in which the upper 
end of the reservoir is closed air-tight, and air is admitted to the 
ink at the lower end of the ink chamber, and provides means for 
freeing the fine tube at the lower end of the ink chamber, or at the 
point of the pen, from interfering sediment or ink deposit without 
the necessity of opening the ink chamber. Also provides means 
for preserving the proper relative position of the ink delivering 
tube and its enclosed clearing spindle under the varying conditions 
of the connecting joint, thus rendering it practicable to use a 





friction joint. Also relates to a movable metallic point tube fric- 
tionally beld in a point section provided internally with a con- 
traction or shonlder, serving to limit the degree of insertion of the 
said tube; and toa metallic tube point and an ink delivering tip 
of different metals soldered together, and nickel-plated. In the 
illustration, which shows the point section of a stylographic foun- 
tain pen, and also the lower portion of the central air tube H is a 
spindle rigidly attached to the guide, with a hollow adjusting screw 
L at the upper end of the point section for regulating the position 
of the point of the spindle. (July 12, 1880). 


3226. Clipping Sealskins: L. A. Groth, London. 
(F. F. and G, Cimiotti, New York, U.S.A.) [6d. 6 Figs.J--The long 
hairs or bristles in sealskins have to be plucked out by a fine pair 
of pincers, the operator blowing back the fine hair or down with 
his breath in order to expose the “ water hair.’ The object of the 
invention is to provide a machine that shall accomplish the same 
result. The apparatus consists of a knife-edged bar over which the 
skin is lightly stretched and intermittently fed by means of rollers. 
The narrow portion of the skin directly over the knife edge is 
exposed to a vertical blast of air, and the fine hair or wool that is 
blown aside is retained at both sides of the knife edge by laterally 
moving guard combs, The stiff bristles projecting through and 
above the combs are clipped off as short as possible by horizontal 
knives or shears arranged above the comb, (August 6, 1880). 


3761. Manufacture of Heavy Guns: J. B. Howell, 
Sheffield, Yorks. [(2¢.)—A hollow or solid cast ingot to form 
the barrel or tube is subjected to the action or a hammer or 
squeezer, and is then reheated and a flux of borax applied to the 
surface. The ingot is then placed in a mould and a quantity of 
molten steel sufficient to form the desired thickness is run around 
it, which steel welds and becomes combined with the ingot. This 
is again hammered or squeezed, and the operation of reheating and 
casting repeated until the required size is obtained, when the 
gun is bored and finished in the usual manner. (September 16, 


1880). 
4412. Breechloading Fire Arms: A. J. Boult, 
London. (i. &. Houghton. New York, U.S.A.) [6d. 8 Figs.|—The 


combination of the various parts of the breechloading weapon 
shown in the illustration constitutes the invention, the object of 





which is increased efficiency and safety, In Fig. 1 the parts are 
in a position for firing ; Fig. 2 indicates their position after,firing and 
with the cartridge shell partly extracted. The breech-block D is 
pivotted at its lower end, and is locked against the breech of the 
barrel B by a locking piece E, which is pivotted to the rear of the 
breech-block D, and extending rearward fills the opening left in 
the stock A. These parts are moved by the hand of the operator 





U.S.A.) [6d. 2 Figs.)—Consists in novel means for adjusting 
he tension of the spring so that any pair of shears may be adjusted 


who, upon forcing the lug ¢ rearward, turns the locking piece E out 


of engagement with the stock A, until it assumes the position 
shown in Fig. 2. The hammer F turns upon the same centre as 
the breech-biock D, ani is thrown forward (when liberated by the 
trigger) by a flat spring G. The firing pin / passes through an 
opening in that part of the breech-block which comes opposite the 
centre of the cartridge. The hammer F is ‘‘ cocked” by the rear- 
ward movement of the breech-block and locking piece E, the lower 
side of which comes in contact with upper part of the hammer and 
bears it down, until it is retained by a pawl in connexion with the 
trigger. By this arrangement the firing pin fcannot be caused to 
strike the cartridge c until the locking piece E is returned to its 
closed position. The cartridge shell is withdrawn by an extractor 
L, which is pivotted to the same centre as the breech-block D, and 
its lower end connected with the breech-block in such a manner 
as to cause the upper end of the extractor L to be moved rearward 
just before the breech-block reaches the rear limit of its motion. 
(October 28, 1880). 


4489. Apparatus for Feeding Nail Machines: 
H. J. Ha » London. (W. Briggs, Montreal, Canada), [6d. 
7 Figs.}—Relates, firstly, to an arrangement by which the parts 
employed to hold the nailplate turn over and present the plate to 
be cut into nails, and which, after remaining stationary during 
the operation, again turn over,and act ina similar way. Secondly, 
to the arrangement of the jaws employed for holding and guiding 
the nailplate. The main shaft of the nail-cutting machine runs in 
the bearings B. C C are the blocks to which the cutting jaw is 
attached, and D the rest for holding the bed die for cutting the 
nails. A shaft F in bearings G carries an arm H, to which is 
attached a plate I with bearings K. In these bearings is a barre 
L, the back end of which is tapeied, and has mechanism (not 
































shown) for feeding forward the nailplate placed in the barrel L. 
In many respects the apparatus is similar to those at present in 
use, The gist of this part of the invention consists in setting the 
parts d, e, fh, i, and k, so that the crank d shall be on the “dead 
centre” with regard to rack 7. when the crank 7 is on the “ dead 
centre” with regard to slide M. These two cranks being on their 
dead centres at the same time, a pause is caused in the motion of 
the barrel L each time it turns over, and these pauses are timed to 
occur when the cutting of the nail takes place. The jaws m for 
holding the nailplate are capable of being adjusted to agree with 
the width of the plate from which the nails are to be cut. (Novem- 
ber 3, 1880). 


4567. Steam Boiler,Furnaces, &c.: W.R. Lake, 
London. (W. D. Dickey, New York, U.S.A.) [6d. 2 Figs.)—The 
arrangement is applicable to boilers in which pulverised or fluid 
fuel is burned, and comprises a furnace containing an inclined 
bridge and a superheating pipe, also a spray-producing apparatas, 
a rotary blower, and an oil tank. To start the fire the cock lead- 
ing from the oil tank is opened and the fuel driven into the furnace 
by air sent from the blower through the spray-producing apparatus, 
As the furnace becomes heated a small current of wateris directed 
into the superheating pipe, which is situated in the flames, and 
becoming vaporised takes the place of the air supply from the 
blower, which may then be stopped. When the steam is fully 
raised the water connexion is cut, and the steam necessary for the 
injector drawn through the superheater. The spray producer is 
constructed on the same principle as the toy apparatus used for 
distributing perfume. (November 6, 1880). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the piesent time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36 
Bedford-street, Strand. 








FOREIGN AND COLONIAL NOTES, 


New Jetty at Nice.—MM. Porta and Co., of Huy, have 
secured a contract for the construction of a jetty at Nice. 
The contract provides for the delivery of not less than 
2500 tons of iron for the construction of the jetty. 


Canadian Railways.—The first train over the Champlain 
Junction Railway has run into Montreal from St. Isidore, 
in the county of Laprairie. The formal opening of the 
line from St. Martine, in the county of Chateauguay to 
Montreal, will take place shortly. The track between St. 
Isidore and St. Martine is being laid at the rate of half a 
mile bi day. The junction of this new line with the 
ee ae Railway of Canada isat St. Lambert, opposite 
ontreal. 


Dephosphorisation in Germany.—An action in re the 
Thomas Gilchrist patent, which has been brought against 
the Hérder Bergewerks-und-Hiitten-Verein, and against the 
company owning the Rheinische Stahlwerke, has been 
decided in favour of the companies sued upon appeal. 
The new judgment, moreover, is said to decide several 
auxiliary points in favour of the two companies, which had 
not been touched upon in the first judgment, or had been 
differently explained. 

The Pullman Car Company,—Mr. Justice Bond has 
rendered a decision in the United States Circuit Court at 
Baltimore, in the case of the Pullman Car Company, 
against the Baltimore and Ohio Railroad Company. He 
refuses to grant an injunction against the railroad com- 
pany for an infringment of the Pullman patent. 


The Westinghouse Air Brake.—Although the works of 
the Westinghouse Air Brake Company now cover a large 
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area, to which an addition was recently made to provide for 
a steady increase of the regular passenger car brake trade, 
the commencement of the freight brake business has 
rendered tbe present great establishment totally inadequate 
to the enormous demands of the business. As a consequence 
the company has completed the purchase from Messrs. 
Birmingham, Watson, and Co., of the large property in 
Allegheny City known as the Anchor,Cotton Works, with 
the buildings thereon erected, a Corliss engine, shafting, 
and all the appurtenances. The old brick cotton warehouse 
will be converted into an iron foundry, new offices will be 
erected, and the present office buildings will be torn down 
and converted into blacksmith and boiler shops. Some 
alterations will also be made in the main building to furnish 
increased light. The main machine shop building will 
consist of nine floors about 50 ft. by 130 ft. each, all pro- 
vided with steam heating, water, gas, and perforated iron 
pipe fire-extinguishing devices. 


Tehuantepec Ship Railway.—Captain Eads has returned 
to New Orleans from Vera Cruz, where he has success- 
fully consummated some important negotiations, and 
received from the Mexican Government the most liberal 
concession it has ever granted. The concession gives 
Captain Eads the right to construct the ship railway on 
such a line as he may determine to select, and he is to be 
entirely untrammelled in the plans and execution of the 
work, which is to be commenced solthin two years from the 
date of the grant and completed within twelve years. The 
concession grants a right of way across the isthmus half a 
mile in width, which width is increased, wherever stations 
are required, to one mile. The concession gives Captain 
Eads the right to improve such rivers and harbours as he 
may deem proper, and to collect liberal tonnage tolls from 
vessels enteringthem. It permits him to collect 5 dols. per 
cubic metre of the enclosing parallelopipedon of each vessel 
transported on the railway, the amount to be determined 
in the following manner: The greatest length and greatest 
width of the vessel, measured at the surface of the water, 
ure multiplied by the greatest depth of immersion, and for 
each cubic metre or fraction of a metre contained in snch 
parallelopiped of these dimensions, he is entitled to charge 
5 dols. toll. Captain Eads is also entitled to charge 
15 dols. for each passenger on the sbip, and 1 per cent. 
on the value of gold or silver coin, or bullion, or precious 
stones; and in the event of such valuables not being 
declared to his agent, to collect 10 per cent. on their 
value, and to detain the ship until the sum is paid. He 
is also further entitled to such compensation as may be 
agreed upon between his agents and any vessels in transit, 
for dockage, repairs, or cleaning when needed by them, 


In addition, the Mexican Government grants him a subsidy 
equal to 1,000,000 acres of public lands, to be situated on 
the isthmus or elsewhere, in aid of the construction of a 
suitable harbour on the Pacific Ocean. 


Chinese Telegraphy.—A Russian correspondent writes 
that the Chinese Government has granted a concession to 
a native company for the construction of a telegraph line 
from Pekin to Ticaghal. 


The Appalachian Coalfield.—Some 16,000 square miles 
in West Virginia, and 8900 square miles in Eastern Ken- 
tucky are embraced in the Appalachian coalfield. The Big 
Sandy is the dividing line between these States, and hence 
for a distance of 250 miles, penetrates and traverses this 
great coalfield. 


Toronto and Ottawa Railway.—Mr. Bailey and assist- 
ants are hard at work laying out the line of the proposed 
Toronto and Ottawa Railway. ‘They have secured a 
splendid line from Peterborough to Indian River, and have 
obtained a good crossing at that point. Mr. Bailey expects 
that some of his men will reach Norwood in a few days. 
The place of crossing the river here has not yet been 
definitely settled, but three eligible sites have been con- 
sidered. 


Preserving Wood —An improved French method of pre- 
serving wocd by the application of lime is said to be found 
to work well. The plan is to pile the planks in a tank and 
to put over alla layer of quicklime, which is gradually 
slaked with water. Timber for mines requires about a week 
to be thoroughly impregnated, and other wood more or less 
time, according to its thickness. The material acquires 
remarkable consistency and hardness, it is stated, on being 
subjected to this simple process, and the assertion is made 
that it will never rot. Beechwood prepared in this way for 
hammers and other tools for iron works, is found to acquire 
the hardness of oak, without parting with any of its well- 
known elasticity or toughness, and it also lasts longer. 


The Dominion of Canada.—By the census of 1871, 
Ontario was returned as having 24,719,374 acres within 
the settled counties, excluding the districts of Algoma, 
Muskoka, and Nipissing. The total area of New Bruns- 
wick is 17,393,410 acres, and of Nova Scotia 13,382,003 
acres. 


The Latest Rapid Transit Scheme.—An eccentric Berlin 
philosopher announces that he has discovered a way to 
make a trip around the world in twenty-four hours. He 
says that he is informed by the captains of ships that birds 
are seen at sea a thousand miles or more from land, and 
pronounces it self-evident that they must reach shore in a 





and to work a telegraph line, and an auxiliary freight and 
passenger railway line in connexion with the ship railway, 


vey short time, since they cannot find a resting-place in 
mid-ocean, From this he conceived the idea that they 





merely raised themselves aloft, and, with only enough 
motion to keep afloat, remain as nearly stationary as 
possible, while the earth revolves around under them. All 
they then have to do is to wait until the desired spot on 
the earth’s surface comes along, and thereupon comfortably 
to lower themselves to solid ground. This ingenious 
practice on the part of birds the Berliner proposes to 
imitate for mankind, with the assistance of a balloon and 
passenger car of peculiar construction which he has 
invented, and which will soar aloft and remain stationary 
while the restless earth rolls on below. It does not appear 
that he has successfully tried a trip with his balloon him- 
self, but he has laid his theory before the Polytechnic 
Society of Berlin, and given an elaborate exposition of it. 
The Society received it apparently with levity. 

Death of Mr. W. A. Lighthall.—Mr. William A. 
Lighthall, the oldest designer and builder of marine 
engines in the United States, died in Brooklyn recently. 
He was born in Albany, September 16, 1805. At the age 
of seventeen be became a machinist in the steamboat 
business on the North River. Subsequently he became 
constructing engineer for the Troy Steamboat Company. 
About 1843 he was appointed engineer in the Revenue 
Marine Service, and constructed the engines of the revenue 
cutters Robert J. Walker, Thomas Jefferson, and James 
K. Polk. He left the Government service in 1819. He 
was State Inspector-General of steamboat hulls and boilers 
in California for three years. From 1847 to 1862 he was 
— of steamboats and boilers in the State of New 

ork. 

Cincinnati Street Railways.—It is announced that the 
Cincinnati Street Railway Company controlling the street 
railway system of Cincinnati, contemplate introducing the 
wire cable system in use in San Francisco, doing away 
with horses. The cable runs under ground, on the endless 
chain system, and is worked by stationary engines. It is 
to be tested in Gilbert Avenue, and if found practicable it 
will be used generally. 

New German Railways.—The German Government 
intends building ten new subsidiary railway lines at an 
aggregate outlay of 1,850,0001. 








Locomotive Detrarts: LonpoN AND NorTH- 
WEsTERN RAILway: ERRATUM.—In our description on 
page 92 of our last week’s issue, of some of the details of 
Mr. Webb’s new goods locomotive on the London and 
North-Western Railway, it was stated that the small end 
of the connecting rod was bushed with phosphor-bronze and 
that the crosshead pin carried a steel sleeve. These state- 
ments should have been reversed, the bush in the connect- 
ing rod small end being hardened steel, and the sleeve on 
the crosshead pin phgspher:bronze, 
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MINERAL FUEL IN THE UNITED 
STATES.—No. XII. 
Tue ANTHRACITE FIELDS OF PENNSYLVANIA. 

In our two-page plate for December 10 last, we 
published a detailed section in the Nanticoke dis- 
trict. It will be seen that this section presents 
remarkable uniformity of freedom from disturbance. 
Only seams A to J are present (Alpha to Diamond 
seam), and some of them are split up into two or 
more veins. ‘The Mammoth, moreover, is very thin, 
only about 5 ft.G in. Besides the formation, the 
section shows approximately the position of slopes 
and shafts, the localities of breakers, and the water 
level, which approximates closely to that of the 
ground. ‘The various sections on the same plate 
are diagrams of each seam, and give particulars of 
thickness, of floor and roof, and of the impurities 
which are laminated with the coal. The following 
Tabie affords particulars of the whole stratification : 
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ae | #2 | &e 
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1 Coarse pebbles. 
2 |J 23} Diamond vein... 2 6 26 
3 Bony coal 2 0 4 6 
4 Slate ... — Ww 0 14 6 
5 Slaty sandstone 100 0 114 6 
6 Soft sandstone 25 0 (139 6 
7 22) Coal oe 1 0 140 6 
S | Slate . 15 0 |155 6 
9 Slaty sandstone 105 0 260 6 
10 Slate ss 1/10 0 270 6 
11 | 21) Coal 1 8 (272 2 
12 Slate sas 20 0 (292 2 
13 Slaty sandstone | 44 0 336 2 
14 Soft sandstone 36 0 372 2 
15 | Fireclay . 3 6 (875 8 
16 | 20) Coal | 26 |878 2 
17 Slate i 13 4 391 6 
18 Hard sandstone | 4 0 ‘395 6 
19 Slate... i 6 0 41 6 
20 \I 19) Little Orchard vein ... 46 406 0 
21 Slate mil ose | 2 0 408 O 
22 Slaty sandstoneandironstone/ 43 0 451 0 
23 Hard sandstone ose ..| 25 0 '476 0 
24 Mica sandstone ate .-| 11 0 (487 0 
25 Slate aee ies | 9 O (496 O 
26 | 18} Coal ees em .-| 1 6 (497 6 
27 Slaty sandston ith ..| 20 3 (517 9 
28 17} Coal eee ue .|°O 3 |518 0 
29 Slaty sandstone ae «| 25 0 543 0 
30 Hard sandstone ve | 39 7 68 7 





Although the discovery of anthracite in Penn- 
sylvania is of such a comparatively recent date, the 
facts relating to its being first mined and used as 
fuel are very vague. We are able to publish some 
interesting documents on this subject, and as the first 
three have has never been printed before, we repro- 
duce them in ertenso. The first of these consists of 
extracts from a letter written by Timothy Pickering, 
afterwards Secretary of State and of War, when 
General Washington was President, to Tench Coxe, 
an ancestor of the persent eminent mining engineer, 
Mr. Eckley B. Coxe, of Pennsylvania, and dated 
April 23, 1788. This letter was written from 
Wilkesborough, Pennsylvania. 

‘‘ With respect to coal mines, I can give you very 
little information. 
this neighbourhood is of a peculiar kind. 


no smoke and the flame is blueish ; and when burn- | 


ing, the smell of sulphur is perceptible, though the 
smiths who constantly use it, are insensible of it. 
It requires a constant blowing to keep it burning ; 
but with the blast of a common smith’s bellows, it 
quickly raises a heat (it seems to me in almost half 
the time that charcoal does), so that smiths not 
accustomed to it are apt to let their iron get 
burnt, and make great waste of it; some of the 
mines here give coal of a much better quality than 
others; some parcels are too slaty. The best sort 
requires a hard stroke of a hammer to break it, and 
when broken, the surfaces of all the pieces are so 
glossy and hard, that you might rub a white stock- 
ing with them and not soil it. In the few places in 
which I have seen it, the lands adjoining are stony, 
and some bearing yellow pine, and others white oak, 
T have not heard that any kind of ore has been yet 
discovered in the vicinity of the coal mines. At 
Shawanee, on the other side of the river (where also 








there is coal) I have been told that alum is to be | 
found.” | 
The second document consists of an extract from | 


precise period, we happily saw emerging from the 
wood, no airy sprite, but, what was much more to 
our purpose, a good substantial German-looking 


a letter written by Jesse Fill, and dated Wilkesbarre, | woman, leading a cow laden with a bag of meal, by a 


December 1, 1826. 

‘The late Judge Gore, in his lifetime, informed 
me that he and his brother, the late Captain Daniel | 
Gore (both being blacksmiths) were the first that | 
discovered and used this coal in their blacksmith’s 
fires, and found it to answer their purpose well. 
This was before the revolutionary war, and as near 
as I can collect information, about the year 1770 or 
1771, and it has been in use eversince by the black- 
smiths of the place. 

‘‘In the year 1788, I used it ina nailery, and found 
it to be profitable in that business. The nails made | 
with it would nett the weight of the rods, and | 
frequently a balance over. But it was the opinion of 


| rope halter. 


Considering this as a powerful indi- 
cation of our being in the neighbourhood of a mill, 
we ventured to address our inquiries to the dame, 
who, in a language curiously compounded of what 
might be called high and low Dutch with a spice of 
English, made us ultimately comprehend that we 
were not much above a mile distant from Philip 
Ginter’s mill, and as there was but one road before 
us, we could not readily miss our way. We accord- 
ingly proceeded, and soon reached the destined 
spot, where we met with a hospitable reception, 
but received the uncomfortable intelligence that we 
were considerably out of our way, and should be 
obliged to traverse a mountainous district, seldom 


those that worked it in their furnaces, that it would | trodden by the traveller's foot, to reach our des- 
not do for fuel, because when a small parcel was left tined port on the Lehigh, then known by the name 
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on their fires and not blown, it would go out. 
withstanding this opinion prevailed, I had for some 
time entertained the idea that, if a sufficient body 
of it wasignited it would burn. Accordingly in the 
month of February, 1808, I procured a grate made of 
small iron rods 10 in. in depth, and 10 in, in height, 
and set it up in my common room fireplace, and on 
first lighting it found it to burn excellently well. 
This was the first successful attempt to burn our 
stone coal in a grate so faras my knowledge extends. 
On its being put in operation, my neighbours flocked 


| to see the novelty, but many would not believe the 


fact until convinced by ocular demonstration. Such 
was the effect of this pleasing discovery, that in a 


| few days there were a number of grates put in 


That found in many places in | 
It emits | 


operation.” 

A very interesting account of the early employ- 
ment of anthracite in Pennsylvania is also given 
in a now very rare (and to this country of 
course unknown) memoir of Dr. T. C. James, of 
Philadelphia. The writer says: ‘ It was some time 
in the autumn of 1804 that I, with a friend, started 
on an excursion to visit some small tracts of 
land that were joint property on the banks of the 


| river Lehigh, in Northampton County. We went by 








the way of Allentown, and after having crossed the 
Blue Mountain, found ourselves in the evening 
unexpectedly bewildered in a secluded part of the 
Mahoning Valley, at a distance as we feared from 
any habitation, as the road became more narrow, 
and showed fewer marks of having been used, 
winding among scrubby timber and underwood. 
Being pretty well convinced that we had missed our 
way, but as is usual with those who are wrong, 
unwilling to retrace our steps, we nevertheless 


Not- | 
| classical appellation of Lausanne. 


| 


| 








checked our horses about sunsetting, to consider 
what might be the most eligible course. At this 


of the Landing, but since dignified with the more 
We were kindly 
furnished by our host with lodgings in the mill, 
which was kept going all night, and as the struc- 
ture was not of the most firm and compact cha- 
racter, we might almost literally be said to have 
been rocked to sleep. However, after having been 
refreshed with a night’s rest, such as it was, and 
taking breakfast with our hospitable landlord, we 
started on the journey of the day, preceded by 


| Philip, with his axe on his shoulder, an implement 


necessary to remove the obstructing saplings that 
might impede the passage of our horses, if not of 
ourselves ; and these we were under the necessity 
of dismounting, and leading through the bushes and 
briars of the grown-up pathway, if pathway had 
ever really existed. In the course of our pilgrimage 
we reached the summit of the Mauch Chunk Moun- 
tain, the present site of the mine or rather quarry of 
anthracite coal ; at that time there were to be seen only 
three or four small pits, which had much the appear- 
ance of the commencement of rude wells, into one 
of which our guide descended with great ease, and 
threw up some pieces of coal for our examination ; 
after which, whilst we lingered on the spoi con- 
templating the wildness of the scene, honest Philip 
amused us with the following narrative of the 
original discovery of the most valuable of minerals, 
now promising from its general diffusion so much of 
wealth and comfort to a great portion of Penn- 
sylvania. 

‘* He said, when he first took up his residence in 
that district of the country, he built for himself a 
rough cabin in the forest, and supported his family 
by the proceeds of his rifle, being literally a hunter 
of the backwoods, The game he shot, including 
bear and deer, he carried to the nearest store, and 
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exchanged for the other necessities of life. But at 
the particular time to which he then alluded, he was 
without a supply of food for his family, and after 
being out all day with his gun in quest of it, he was 
returning towards evening over the Mauch Chunk 
Mountain, entirely unsuccessful and dispirited, 
having shot nothing; a drizzling rain beginning to 
fall, and the dusky night approaching, he bent his 
course homeward, considering himself one of the 
most forsaken of human beings. As he trod slowly 
over the ground, his foot stumbled against some- 
thing which by the stroke was driven before him ; 
observing it to be black, to distinguish which there 
was just light enough remaining, he took it up, and 
as he had often listened to the traditions of the 
country of the existence of coal in the vicinity, it 
occurred to him that this might be a portion of that 
‘stone coal’ of which he had heard. He accord- 
ingly carefully took it with bim to his cabin, and the 
next day carried it to Colonel Jacob Weiss, residing 


at what was then known by the name of Fort Allen. | 


The colonel, who was alive to the subject, brought 
the specimen with him to Philadelphia, and submitted 
it to the inspection of John Nicholson and Michael 
Ilillegas, Esqs., and Charles Cist, an intelligent 
printer, who ascertained its natures and qualities, 
and authorised the colonel to satisfy Ginter for his 
discovery, upon his pointing out the precise spot 
where he found the coal. This was done by acced- 
ing to Ginter’s proposal of getting through the 
forms of the Patent Office the title for a small tract 
of land, which he supposed had never been taken up, 
comprising a millseat on which he afterwards built 
the mill, which afforded us the lodging of the pre- 
ceding night, and which he afterwards was unhappily 
deprived of by the claim of a prior survey. 

‘* Hillegas, Cist, and some others, immediately 
after (about the beginning of the year 1792) formed 
themselves into what was called the ** Lehigh Coal 
Mine Company,” but without a charter of incorpo- 
ration, avd took up about 8000 or 10,000 acres of, 
tillthen, unlocated land, including the Mauch Chunk 
Mountain, but probably never worked the mine, 

‘‘It remained in this neglected state, being only 
used by the blacksmiths and people in the immediate 
vicinity, until somewhere about the year 1806, when 
W. Turnbull, Esq., had an ark constructed at 
Lausanne, which brought down 200 or 300 bushels. 
This was sold to the manager of the water works 
for the use of the Centre Square steam engine. It 
was there tried as an experiment, but ultimately 
rejected as unmanageable, and its character for the 
time being blasted, the further attempts at intro- 
ducing it to public notice, in this way, seemed sus- 
pended. During the last war J. Cist (the son of 
the printer), Charles Miner, and J. A. Chapman, 
tempted by the high price of bituminous coal, made 
an attempt to work the mine, aud probably would 
have succeeded, had not the peace reduced the price 
of the article too low for competition. 

‘+ ‘The operations and success of the present Lehigh 
Coal and Navigation Company must be well known 
to the society; the writer will therefore close this 
communication by stating that he commenced burn- 
ing the anthracite coal in the winter of 1804, and 
has continued its use ever since, believing, from his 
own experience of its utility, that it would ulti- 
mately become the general fuel of this as well as 
some other cities.” 

According to one account the coal on the Lehigh 
was accidentally discovered in the year 1791 bya 
hunter, who observed it adhering to the roots of 
a tree which had been blown down. In 1792, as 
stated above, a company was formed, called the 
Lebigh Coal Mine Company, who took up a 
large body of land contiguous to that on which the 
coal had been found, ‘They opened the mine where 
it is at present worked, made a very rough road 
from the river to the mine, and attempted to bring 
the coal in arks to Philadelphia, in which they but 
partially succeeded in consequence of the difficulties 
of the navigation. A small quantity of coal, how- 
ever, reached the city, but the want of knowledge of 
the proper fixtures for its use, together with the 
difficulties of the navigation, caused the company to 
abandon their undertaking. The bulk of the coal 
(part of which was tried under the boiler of the 
engine at the Centre Square, but only served to put 
the fire out), was broken up and spread on the walks 
in place of gravel. 

The Legislature were early aware of the import- 
ance of the navigation of the Lehigh, and in 1771 
passed a law for its improvement. Subsequent laws 
for the same object were enacted in 1791, 1794, 
1798, 1810, 1814, and 1816. A company was 





formed under one of them, which expended upwards 
of 30,000 dols. in clearing out channels, one of 
which they attempted to make through the ledges 
of slate which extend across the river, about seven 
miles above Allentown; but they found the slate 
too hard to pick, and too shelly to blast, and at 
length considered it an insuperable obstacle to the 
completion of the work, and relinquished it. 

The Coal Mine Company, meanwhile, anxious to 
have their property brought into notice, gave leases 
of their mines to different individuals in succession, 
for periods of twenty-one, fourteen, and ten years, 
adding to the last the privilege of taking timber from 
their lands, for the purpose of floating the coal to 
;market. Messrs. Cist, Miner, and Robinson, who 
| had the last lease, started several arks, only three 
of which reached the city, and they abandoned their 
lease at the close of the war, 1815. 





CANADIAN RAILWAYS.—No. XLV. 
CaNnaDA CENTRAL.—I. 

Tue Brockville and Ottawa Railway Company 
was inaugurated shortly after the commencement of 
the Bytown and Prescott as a second and competing 
line between the two great riversof Canada. Brock. 
ville is only 13 miles from Prescott, both situated 
on the St. Lawrence river above the rapids on 
the same level, and accessible by sailing vessel from 
Lake Ontario, and both railways, running in nearly 
|@ parallel direction, had the same object in view, 
| the tapping of the immense lumbering district of the 
| Ottawa, and the conveyance of its productions to 
‘navigable water and a United States market. But 
| whilst the Prescott line was created in the direct 
interest of New York, and was designed to serve 

the large sawmills that were even then rapidly 
developing round the Chaudiére Falls of the Great 
River at what is now the capital, the longer and 
newer line was projected to pierce the forest soli- 
tudes of the Upper Ottawa, to skirt the river for a 
long stretch after it had once been struck, and to 
convey the pine lumber sawn on its more northern 
and western reaches to the markets of Chicago and 
the Upper Lake ports, which were then dependent 
upon Canada for this prime necessity of prairie 
settlement. ‘This great weird river, about which a 
singularly romantic interest has ever attached, the 
route by which all the earlier discoveries in the 
interior of this continent were made, the portal 
through which Champlain passed to find the inland 
seas of Huron and Ontario, by which La Salle, 
Marquette, and other pioneers had toiled to the 
exploration of Lake Superior and the Mississippi, 
and which is yet full of promise as the future high- 
way to the West, is still in truth but little known to 
the general public in its upper reaches, whilst its 
magnificent proportions, its glorious scenery, and 
its wonderful resources are most imperfectly appre- 
ciated. Fora hundred miles above its confluence 
with the St. Lawrence it was the route by which the 
comwissariat supplies of the British army during the 
war with the United States in 1812 had been con- 
veyed to the forts on Lake Ontario, and the only 
obstructions to a barge navigation, concentrated at 
two points, had good portages round them, and 
were subsequently canalled, but at the end of the 
second long reach of 66 miles above Grenville the 
great Chaudiére cataract, with eight miles of broken 
fierce rapids above it, making altogether a descent 
of 120ft., closed the river to further navigation, 
excepting by the canoe of the Indian. Above this 
obstruction, however, broad placid lakes and wide 
expansions of the river unfold their liquid beauties, 
aud at an early date a “ forwarding company” was 
formed to conduct the trade along the river, utilis- 
ing the deep smooth water between the falls, and 
| placing suitable conveyances upon the roads round 
|the obstructions. The operations of these earlier 
| corporations developed on the introduction of steam 
| into the St. Andrew’s Steam Forwarding Company, 
which in 1816 built a lock round the first rapid at 
| the mouth of the river, thus enabling a steamer to 
|run from the head of the Island of Montreal to 
| Carillon, 42 miles from Lachine and 50} miles from 
the city of Montreal, at which point a road, 134 miles 
|long, carried the traffic round the three rapids of 
Carillon, Chute 4 Blondeau, and Grenville, whence 
another steamer ran the 56 miles to the foot of the 
Chaudiére, where the city of Ottawa now stands, 
120 miles by the river from Montreal. In 1819 the 
Imperial Government determined upon the con. 
struction of a military canal from the Ottawa to 
Lake Ontario at Kingston, but before the Rideau 
Canal was commenced works for canalling the Ottawa 








river at Grenville and Carillon were designed, and 
the Grenville Canal was partly completed. Of late 
years the business of the Uttawa Forwarding Com- 
pany has been monopolised above Ottawa City by the 
Union Forwarding Company, who have quite a fleet 
of steamers on the different reaches of the Great 
River. Their operations really commence at Aylmer, 
eight miles above Ottawa City, at the head of the 
rapids which ultimately lead to the Chaudiére Falls 
and by the river 121 miles above Montreal. ‘lheir first 
steamer conveys the traveller across the beautiful 
Lake Deschénes, 30 miles long, till another wild 
burst of waters of surpassing grandeur, the Thirty 
Cataracts of the Chats, stretching for three miles 
obliquely across the river in grand perspective, close 
the further navigation. Over this obstruction 
passengers and goods were carried by a very primi- 
tive railway of slender proportions, and decidedly 
“shaky” in appearance. It was a skeleton trestle 
for the whole three miles of its length, without 
fencing or protection of any kind, and following the 
rugged inequalities of the ground, was sometimes 
20 ft. or 30 ft. above the hard rocky surface. It is 
now no longer in existence, superseded by the 
Occidental Railway, which will soon land the 
Ottawa tourist above these falls altogether, but 
during its long public service it must be gratefully 
remembered that no passenger ever was killed on 
this useful but dangerous-looking connexion between 
the two steamers, Above the Chats for 22 miles 
the river was generally navigable by the steamers, 
the only obstruction, the Chenaux Rapids, being 
passed at ordinary heights of the water without 
much ditficulty, although in high stages of the river 
the floods boiled round the rocks in furious eddies, 
and during this period the last six miles to Portage 
du Fort was necessarily accomplished by land. 
From this place to the head of the Calumet Rapids, 
seven miles, the river descends over 100 ft., 56 ft. of 
which is in the Grand’Calumet Falls, the wildest and 
most picturesque portion of the whole of the Ottawa. 
Here the great deep river a mile wide and an 
unknown depth, after a furious leap over the falls, 
hurls itself against the granite boulders that 
encumber the channel until its waters are lashed 
into a milk-white foam, and it rushes over the dif- 
ferent obstructions a wild dangerous raging sea of 
surf, ‘The head of these falls and rapids is 64 
miles above Ottawa City, 184 miles from Montreal, 
and here the still quiet waters of Lake Coulonge, 
from which all this untamed fury overflows, form 
as lovely a picture of peaceful repose as the other 
is vexed andturbulent. The lake is a broad expanse 
of the river from two to three miles wide, protected 
from the northern breeze by a magnificent wall of 
rock in places perpendicular, and towering generally 
1500 ft, above the river, is diversified by scenery of 
wild beauty and wonderful variety. Some 35 miles 
or 36 miles from the rapids the Allumette Island 
commences, dividing the river into two nearly equal 
streams, in each of which naturally are two short 
but dangerous rapids. In the northern of these 
channels a canal has recently been constructed, 
which drowns out the Culbute and L’Islet Rapids, 
opens the navigation between the Allumette and 
Coulonge lakes, and makes clear and unobstructed 
for steamers the whole distance from the head of 
the Calumet Rapids, 88 miles, to the foot of the Des 
Joachims, 272 miles from Montreal. Situated on the 
south side of the upper of the two lakes, thus con- 
nected 100 miles above Ottawa City by the river, and 
122 by rail from Brockville, is the town of Pembroke, 
the intended northern terminus of the Brockville 
and Ottawa Railway. ‘The situation was admirably 
chosen, and the position of Pembroke naturally 
controls the vast timber district of the Upper 
Ottawa, and the immense lumbering interests until 
recently the principal and most important of the 
industrial pursuits of Canada, Above it stretches 
the beautiful Allumette Lake, and above that again 
the long reach known as the Deep River, three 
miles wide, nearly straight for 30 miles, and 
so profound that rafts with 100 fathoms of chain 
are unable to obtain anchorage. ‘The outside 
world knows at present but very little of this 
wonderful river, which here, 1225 miles from 
the point where its waters are finally merged into 
the Atlantic, has such magnificent proportions, 
such ample volume, such a wealth of attractions. 
To the naturalist, the sportsman, the tourist, the 
lover of all that is grand and glorious and beautiful 
in nature, no part of the world has such a store of 
marvellous realities, or a more wonderful em/arras 
de richesses of scenery and effect than this as yet 
unappreciated and scarcely visited Ottawa, Nor, 
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although at such a distance from what a few years 
since constituted the limit of our schoolboy know- 
ledge, will the traveller find himself, even at Pem- 
broke, out of the world of comfort and refinement, 
and as he steps on board of the John Egan or other 
first-class steamer of the Union Line to commence 
his upward explorations, he will not fail to appre- 
ciate as splendid a craft in size and appoint- 
ment as any that he will encounter in the more 
thronged resorts further south, whilst his route 
will lie amongst scenes of greater beauty, a para- 
dise of wilder splendour, forests and rocks and 
streams of greater majesty than any that he will 
encounter on any other river in America, the 
Saguenay perhaps alone excepted. The John Egan 
runs 43 miles above Pembroke to the foot of the 
Des Joachims, where a short portage is necessary 
to the steamer above, and so on for a hundred miles 
further, alternately a placid lake or rough rapid, 
whilst the Ottawa continues its grand majestic 
course beyond what is at present navigated to the 
great Lake Temiscamingue, 300 miles to the north- 
east of which in a region where the fur-hunter 
alone of white men has yet visited, in solitude and 
grandeur, its infant sources may be discovered. 
Pembroke thus advantageously situated was the 
destined point where the Ottawa tratlic was princi- 
pally to be tapped by the Brockville Railway, and 
thence to be transported to the markets opened by 
the St. Lawrence ; but it took a long time for the 
road thus boldly projected to reach this, or, in fact, 
any other suitable terminus; numerous were the 
changes, marvellous were the shifts, and terrible 
were the struggles that marked its finaucial career. 
The first means raised were from the Municipal 
Loan Fund, a resource which in the years 1852 to 
1854 was invented and utilised to encourage the 
construction of railways generally, but which failed 
in its effect from the want of caution exhibited in 
the character and direction of the roads con- 
structed by its advances, and hence the result was a 
series Of works, in which the local benefit to be 
derived from the expenditure of public money in 
the vicinity was made more an object than the con. 
struction of thoroughfares of permanent national 
importance. The united counties of Lanark and 
Renfrew, through which it principally passed, sub- 
scribed 800,000 dols., the town of Brockville 415,000 
dols, and the township of Elizabeth extended its 
contribution to 150,0U0 dols., the three muni- 
cipalities altogether issuing their bonds for 1,365,000 
dols,, or 273,000/. sterling, which the Municipal 
Loan Fund cashed in exchange for the securities of 
the railway ; and as an illustration of the extrava- 
gant notions then prevailing as to the remunerative 
character of the road, this was done under 
the expectation that the railway would not only 
pay the interest on the whole of its cost from 
the first, but recoup the principal in twenty years. 
The money wasthus borrowed practically at 8 per 
cent., of which 6 per cent. paid the interest, and 
2 per cent, provided a sinking fund, which it was 
expected would extinguish the debt in the time 
mentioned, and leave the investment in the railway 
a permanent source of income for the municipality 
ever afterwards. ‘This delusion was very quickly 
and very completely dispelled. The road became, 
as did all the others based upon ‘this financial 
expedient, in a short time a dead failure, the 
expenditure of the money had carried it a certain 
distance into the woods, the portion opened being 
in every way incomplete and temporary. It was 
poorly equipped, without the means of effecting 
the most ordinary repairs, and earning only a 
beggarly existence from an undeveloped local 
trattic, whilst the means to extend it to any paying 
terminus, or even to put it on such a footing as 
would enable it to be operated with ordinary efli- 
ciency and economy, were entirely wanting. ‘The 
first section from the town of Brockville, at a 
point near the present Grand Trunk crossing, nearly 
a mile from the waterside, to Smith’s Falls, 28 miles, 
and forward 12 miles to Perth, on what is now a 
branch, was opened February 17, 1859. From 
Smith’s Falls the main line was extended 234 miles 
to Almonte on August 22nd of the same year, and on 
the 3lst of December, 1860, the tunnel under the 
town of Brockville, and the extension to the 
wharves, three-quarters of a mile in length, were 
complete. ‘The difficulties of the road now com- 
menced, In the directors’ report for 1862, their 
position is thus portrayed: ‘‘ As the railway now 
stands—24 miles from its Ottawa river terminus— 
the question when it shall become a dead loss to 
every ond fide interest concerned depends solely 








upon the time when rails, engines, &c., shall wear 
out, and heavy renewals become imperative ; such 
renewals cannot be met from the limited income 
which the railway has the power to earn, and to 
suppose that any interest to municipalities or bond- 
holders could ever be paid is simply preposterous.” 
The whole undertaking was thus going to ruin, 
when as a means to assist it, an Act was passed in 
1863 for the purpose of raising money to complete 
it to the Ottawariver, not at Pembroke as originally 
intended, but at Sand Point, on the Chats Lake, a 
considerably shorter distance, but in other respects 
a very inferior point for business, This Act created 
preference bonds, to take precedence of all original 
obligations, and capitalised the back interest in 
order to get rid of all floating debt, and it was now 
hoped that the traffic of the whole line would at 
least pay the interest on this new mortgage. Beyond 
extending the line 224 miles to Sand Point, making 
now 864 miles worked, with the Perth branch, 
these efforts were altogether unsuccessful in improv- 
ing the financial position, and in 1866, only three 
years afterwards, the company was more embarrassed 
than ever, and its floating liabilities were over 
3,000,000 dols., of which at least one-third was for 
interest and discount. ‘The earnings were entirely 
disproportioned to the expenditure, and it became 
apparent that further legislation and further sacri- 
fices were necessary to give even temporary vitality 
to a desperately depreciated property. In 1867 an 
Act was passed by the Legislature of Ontario at its 
first session under confederation, which was a move 
in the right direction. By this the bondholders 
were to waive their right of foreclosure, and to 
accept in place of bonds new shares for 50 per cent. 
of the face value, the old shares were to be 
cancelled, the holders receiving 10 per cent. of 
their nominal value in the new shares, and sufficient 
new bonds were to be issued to complete the under- 
taking. This sweeping arrangement reduced the 
capital account within limits, aud by converting 
the old bonds into shares, prevented the terrible 
accumulation of interest charges; but though right 
as faras it went, it introduced no new element to 
sustain the failing fortunes of the Brockville and 
Ottawa Railway, and to induce new subscriptions 
to a permanently impecunious and unremunerative 
undertaking. 

In 1861 an Act had been obtained for the con- 
struction of a railway, in extension of the 
Quebec North Shore, and Montreal Colonisation 
Railways, since merged into the Occidental Rail- 
way, from a junction with these roads near Ottawa 
City to Lake Huron, making a complete central 
route from the St. Lawrence, at Quebec, to the 
navigable waters of the Upper Lakes, passing 
through the Ottawa valley, and forming nearly a 
direct east and west line through the heart of 
Canada, The misfortunes of the eastern lines had 
left this scheme in abeyance, till in 1866 the happy 
thought occurred of making the Canada Central 
independent of the Quebec railways, and reaching 
the St. Lawrence waters by means of the Brockville 
and Ottawa already built, and the Act of the 
Central line was so far amended as to coalesce with 
the older railway, without taking over any of their 
liabilities, or assuming any of their debts. Under 
this Act the 28} miles of the new railway between 
Ottawa City and the Brockville and Ottawa Rail- 
way were constructed, and opened in 1870, and so 
much of the Brockville line that had been con- 
structed north of this junction was leased in per- 
petuity to the Canada Central, which undertook the 
construction of so much of the older railway as 
was then incomplete to their intended terminus at 
Pembroke. The Brockville and Ottawa was thus 
limited to the section between Brockville and 
Carleton Place, 45} miles, with a branch from 
Smith’s Falls to Perth, 12 miles, making, with a 
junction line at Carleton Place, half a mile in length, 
a total of 58 miles, whilst the Canada Central was a 
complete but not very direct road from Ottawa City 
by Carleton to Pembroke, 105 miles long. The 
gauge of nearly all the roads in Canada at this time 
was 5 ft. 6 iv., one of the few exceptions beiug the 
Prescott and Ottawa Railway, which at that time 
monopolised all the railway traffic of the capital. 
The Canada Central, like the Grand Trunk and 
Brockville and Ottawa, was of course on the wider 
gauge, and the completion of the new road for the 
first time opened a railway to the rising city of 
Ottawa on a uniform gauge with the leading line 
of the country, and at once put life and business on 
to the old Brockville road. ‘The two lines, however, 
although worked under one management, preserved 








their nominal independence of each other until 
1879, when the winding up of the old complications 
of the parent corporation was fairly complete, and 
further extensions and new arrangements were being 
made ; when the old but not particularly honoured 
name of the Brockville and Ottawa died out, and 
the whole was known as the Canada Central. 

Brockville, named after the hero of the war of 
1812, who lost his life at the battle of Queenston 
Heights on the Niagara, is pleasantly situated on 
the St. Lawrence, immediately below the Lake of 
the Thousand Islands, and about 20 miles above the 
first of the rapids on the river, so that it is acces- 
sible for the schooner navigation of Lake Ontario, 
and was for a number of years the point where the 
larger steamers of the lake transferred their mails 
and passengers to smaller vessels intended to run 
the rapids of the St. Lawrence, and come back 
through the canals. The first settlers arrived in 
Brockville from the American side of the river in 
1784, United Empire Loyalists from the State of 
New York, dissatisfied with the treatment they 
were receiving from the third dominant party. 
Amongst these early settlers were two families of 
the name of Jones, and their descendants have 
multiplied to such an extent on the north shore of 
the river, that the Smiths and Browns and Robin- 
sons all put together have no chance numerically 
with the more numerous and prolific Joneses. The 
town was laid out in 1802, and steadily increased 
until 1812, when Ogdensburg, 13 miles down the 
river on the south side, having been taken by the 
British, Brockville shared the same fate at the hands 
of the Americans and was nearly destroyed. After 
the division of Canada into counties this was made 
the county town for the united counties of Leeds 
and Lanark, and here in 1820 the oldest existing 
newspaper in Upper Canada, the Brockville Recorder, 
was established. Leaving the wharves on the river 
side, the railway passes by a tunnel under the 
business part of the town, which is built principally 
on a terraced elevation along the side of the St. 
Lawrence, presenting a very handsome appearance 
from the river. Emerging from the tunnel about 
three-quarters of a mile from the wharves it crosses 
shortly afterwards on a levelthe Grand Trunk Rail- 
way, which runs in a depression at the back of the 
town, and with which it is connected by a ‘‘ switch- 
back” as it is termed in America. From thence the 
course is nearly due north, over an uninteresting 
country, until it crosses the line of the Rideau 
Canal, 28 miles from Brockville, near Smith’s Falls. 
This navigation, extending from the Ottawa at the 
capital, to Kingston at the foot of Lake Ontario, 
was made principally by damming back the waters 
of the Rideau and Cataraqui rivers by embankments 
across their channels, round which short canals 
with locks and weirs enabled vessels to pass from 
one level to the other. This process has made the 
actual descent of the water at Smith’s Falls more 
than it originally was, the difference of the two 
navigable levels now being 34 ft., which is overcome 
by three combined locks and one detached one with 
a basin between, made by an embankment across the 
river. A mile below these works are the combined 
locks called Old Sly’s, and at the foot of these the 
railway crosses over a high bridge on substantial 
stone abutments. The Rideau Canal derives its 
principal supply of water from the Great Rideau 
Lake, the foot of which is two miles above Smith’s 
Falls, and 65 miles by the course of the navigation 
from the Ottawa. ‘This lake is 19 miles long, five 
or six miles wide, and 398 ft. above the sea. In five 
miles from its outlet, the navigation falls 67 ft., 
which is overcome by eight locks, half of which and 
half of the descent being at Smith’s Falls, After 
crossing the Rideau, the Perth branch turns off from 
the main line, its course for some distance being 
nearly parallel to the Rideau navigation. Perth, 
12 miles from the junction with the main line, isa 
flourishing town on the River Tay, eight miles from 
its mouth on the Great Rideau Lake, and the river 
has been made navigable from the lake by five 
locks, making the Tay as far up as the town prac- 
tically a branch of the Rideau Canal, and utilising 
the water power which exists at Perth, and which in 
the first instance induced parties to go there for the 
purpose of putting up machinery, and reducing to a 
marketable commodity the product of the valuable 
forest which clothed originally the whole of this 
district. 

The Laurentian range of rocks, which is here 
crossed by the railway, seems to be the matrix from 
which nearly all the economic minerals that have 
been worked successfully in Canada have so far been 
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Fic. 2. Brast-Fournace Puant at KupFENDREH. NN 
| 
1. Offices, 9. Granulated slag basin. 18, Forge. | \\ \ 
2. Pumping engine-house. 10. Water reservoir. 19. Shed, \| | \\ 
3 and 11. Stores, 12 and 17. Coke ovens. 20, Ore hoist. WN \N 
4. Boiler-house. 13, Mixing sbed. 21, 22, 23. and 24. Hot blas \ \ 
f and 6, Water reservoirs. 14. Blowing engine-house, stoves. 


7. Furnace hoist. 
8. Blowing engine-house. 


15, Coal hoist. 
16. Casting shed (pig beds). 


25 and 27. Blast furnaces, 
28 and 29. Stone breakers. 


Edn | 





Fic. 4. Tur Pa@nix Iron Works; Escuweiter-Ave. 


Puddle Works. 
po. Puddling furnaces. 
&. Steam boilers. 
dm. Steam engines. 
1. Rolls for puddle bars. 
7b. Breaker for puddle bars, 
s. Shears for puddle bars. 
dh, Steam hammers. 
so. Welding furnaces, 
k. Steam boilers. 
dm. Steam engines. 


6. Plate roller. 

u. Universal rolls, 
se. Bar rolls. 

p. Circular saws. 


Turning Shops for Wheel Works, 


d. Lathes. 

s. Slotting machines. 
h. Hydraulic presses. 
r. Straightening press, 
6. Drilling machines. 
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Fic. 3. Buast-Furnace Piant at Berce-Borseck. 
1, 2, 3, and 4. Blast furnaces, J. Steam boilers. 7. Ore and slag lifts. 
a. Pig beds. g. Pamping engine-house. m. Office and stores. 


n. Officers’ dwellings. 
o. Foremen and workmens 
dwellings. 


A. Shed for sorting or mixing 
ores. 

i. Limestone breakers. 

k. Coal tower. 


b, Blowing engine-houses. 
c. FKlevator towers, 

d. Hot blast stoves. 

e. Coke ovens. 


derived, and amongst other productions of this; since 1868, and in 1871 sent off to the United 
range large quantities of iron ore have been mined | States 25,000 tons of iron ore, employing steadily 
in the Rideau valley, and brought down by the | about 120 men. The Chaffey and Matthews mines 
Brockville and Ottawa Railway for the American | employ about the same number of men, and turn out 


smelting works across the St. Lawrence. The Cowan | about the same quantity. In North Burgess, near | 
Iron Mines in this neighbourhood have been worked | Perth, is a mica mine worked by a New York com. | 


pany, which has produced as much as 4000 Ib. in a 
year of the little tireproof windows in the American 
| parlour stoves. A plumbago mine and a mill for 
| grinding it are worked at the same place. A large trade 
! 


has also been done for a number of years, and bids 
fair to be largely increased in the future in the work- 
ing of phosphate of lime, large pockets of which, 
of a brilliant green colour, exist throughout 
the Rideau valley and along the lake system 
which is drained by its waters. An attempt has 
| been made to manufacture these phosphates into 
| superphosphate at Brockville, at a chemical works 
established there for that purpose. A short time 
since a lot of 1400 tons of apatite from the Rideau 
was treated with the product of 610 tons of iron 
pyrites from an adjoining mine, the result being 
685 tons of a fair quality of the superphosphate 
of lime. Although the operations of the chemical 
company in this direction have not been a pecuniary 
| success, there is the germ here of a large and no 
| doubt successful industry, and as all the constituents 
| exist in the neighbourhood, it would seem as if 
| Canada ought to supply her own wants for this 
important agricultural necessity. 


| 








| THE PH@NIX WORKS AT LAAR, NEAR 
RUHRORT. 

| Amone the large iron works in Rhenish Prussia those 
| belonging to the Phenix Company, with their head- 
| quarters at Laar, near Ruhrort, rank with the 
largest and most important. In November, 1852, the 
then firm of Th. Michiels and Co., of Eschweiler-Aue, 






























































































































14c 


ENGINEERING. 





[Fes. 11, 1881, 





———e 





was formed into a limited company under the name of 
Phenix. At that time the company possessed only the 
rolling mills at Eschweiler-Aue and a few iron mines in 
Nassau, but under the new administration the works 
were very rapidly extended, and already in 1853 there 
were added iron works at Kupfendreh and at Laar, while 
in 1855 the company acquired the works at Borbeck, 
consisting of four blast furnaces and some further iron 
ore mines in Nassau. In the year following the Phenix 
Works suffered like many others under the pressure of 
hard times during the industrial crisis, and in 1860 the 
seat of the company was changed to Laar, near Ruhrort, 
with a reduced capital. The property of the company 
then consisted of six iron works, namely, (1) at Laar, 
near Ruhrort; (2) at Eschweiler-Aue; (3) at Berge 
Borbeck ; (4) at Kupfendreh ; (5) at Langheck, in 
Nassau; and (6) at Ruppichteroth ; besides a number 
of iron ore mines in different parts of Germany and Hol- 
land, and some coal mines near Berge Borbeck. In our 
description of these works it will be most convenient to 
deal with each establishment separately, and we will only 
here mention that the company employs at present some 
5000 men in their different establishments. 

Of the chief works at Laar, near Ruhrort, we give 
a general plan in Fig. 1, page 138, and from this it 
will be at once seen that for traffic facilities these works 
are admirably situated. With their south side they join 
the stations of the Bergisch-Mirkische and Cologne- 
Minden Railways, and are connected to both railways by 
private lines laid down for lecomotive traffic, while at 
the western side they extend along the banks of the Rhine, 
to which they are moreover connected by a narrow 
gauge line also for locomotive traffic, this line being used 
for transporting the ores and coal to the blast furnaces. 
The extensive harbour works of Ruhrort are close to the 
establishment, and nearly all coal from the Ruhr district, 
as well as German ore from districts up the Rhine, and 
also foreign ores, reach the works by water, the latter 
through Kotterdam and Antwerp. 

For purposes of transport, the works possess two loco- 
motives of normal and four of narrow gauge, and our 
plan shows an extensive network of both standard and 
narrow gauge lines. The works, which comprise 
blast furnace and puddling plant, rolling mills, Bessemer 
and open-hearth steel works, tyre rolling mill, engineers’ 
workshops and foundry, employ altogether about 1700 
men. Water is supplied to the works from a water 
station on the Rhine. 

The blast-furnace plant consists of four furnaces, of 
which three are constantly at work, while one is under 
repair. Of the furnace hoists two are worked by steam, 
while one is worked by hydraulic pressure. There are 
in all seven blowing engines of various constructions, the 
air passing through hot-blast stoves, nine of which are 
on Lange’s system heated with furnace gases, the remain- 
ing three being so-called pistol-pipe heating stoves, ir 
which direct coal firing is resorted to. The nec 
steam is supplied by 25 boilers, with a total h 
surface of 18,600 square feet, all of which are heate 
blast furnace and coke oven gases. 

Of coke ovens there are four groups of different system 
at work, one group of Appolt’s, one of Smet’s, one of 
Coppée, and the last of Teiter’s system. The distribution 
of this blast-furnace plant will be readily understood by 
reference to the plan on page 138 and the index annexed 
to it. 

Until the year 1873, forge pig only was produced at 
these works ; since then, however, Bessemer pig has been 
introduced, and for its manufacture foreign ores from 
Algiers, Spain, Elba, &c., are imported and mixed with 
the local ores. In April, 1877, Mr. C. Stockmann, chief 
of the Laboratorium at Laar, introduced the manufac- 
ture of ferro-manganese, and in the beginning a produce 
containing 46 per cent. of manganese was manufactured, 
while at present all percentages up to 80 per cent. form a 
regular article of manufacture at the Laar works. The 
quantity of ferro-manganese turned out has also very 
considerably increased, for while from July, 1877, to July, 
1878, the quantity amounted to only 2011.5 tons, it had 
increased to 3903 tons for the same period in 1879-80. 

The second department of the Phenix Works to be 
noticed is that formed by the puddling and rolling 
mills at Laar. They were built in 1853, simultaneously 
with the blast-furnace plant, and consisted at first of 
87 puddling and 11 reheating furnaces, with the neces- 
sary hammers and rolling mills, and 1 rail mill, while in 
1857 a bar mill was added. 

At present the whole plant consists of 36 puddle 
furnaces for ordinary commercial iron, superior iron, and 
puddled steel. There are six steam hammers for treating 
the blooms, while three blooming mills with 204 in. rolls, 
and two three-high rolling trains for rails, having rolls 
of 233 in. diameter, complete this plant. 

The blooms are heated in furnaces having grate fires 
and are treated under hammers of 6 tons weight, the 
pistons having steam admitted on the top, they are then 
reheated in small furnaces ready for the rolls. Each 
rail train has attached to it a double hot saw and a 
hot bed, while the rails pass from thence to the 
adjoining finishing room, which is fitted with three double 
straightening presses, six milling machines, four six-fold 
drilling machines, and three cold saws. 

Another three-high rolling train with 20}in. rolls 
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serves for rolling sleepers, the latter being rolled direct 
from the blooms. The sleepers are cut to lengths by a 
pendulum saw, while a machine, designed to turn over 
the edges of the sleepers, is erected close to this saw. 
The other tools in the sleeper finishing room comprise 
two double presses for bending cross sleepers, a double 
rivetting machine, and a double punch. Besides these 
rolling mills, the works further possess: one coarse and 
universal mill with rolls of 223 in. diameter, served by 
three reheating furnaces ; one middle and fishplate train 
with rolls of 17}in. diameter, and two furnaces; one 
finishing train with rolls of 10}in. diameter, and two 
furnaces, and one high-speed rolling train, also with 
10} in. rolls and one furnace. 

We now come to the third department of these exten- 
sive works, the tyre and axle works at Laar, which were 
built during the years 1871 and 1872, and started work 
in 1873. There are at these works four generators with 
four furnaces each, and seven Siemens heating-stoves, 
one steam hammer of 50 ecwt., with steam above the 
piston, one 4-ton, and one 10-ton hammer, and a tyre 
rolling mill with vertical rolls, driven by a pair of 
engines. Tyres are here manufactured from 13}in. 
to 72in. in diameter, the ingot, after the first heating 
being forged, punched, widened out, and roughly shaped, 
and after the second heating being passed into the rolls. 
In addition to tyres of Bessemer and open-hearth steel, 
the works have for the last few years commenced to 
manufacture as a speciality iron tyres without any 
weld in the section of the tyre. These tyres enjoy 
an excellent reputation, and by some railways are pre- 
ferred to steel tyres, because their mode of manufacture 
gives almost absolute safety against breakage. The 
material wears well and shows a tensile strength of from 
24 tons to 263 tons per square inch. 

A new and patented system of rolling rails for tram- 
ways with a groove for the flange is carried on at these 
works, the groove being rolled at the finish by a roll 
placed in a peculiar position. The rails are largely 
employed in Freudenberg’s patent permanent way, both 
for longitudinal and cross sleeper roads. At the Diissel- 
dorf Exhibition last year, Messrs. Siemens and Halske’s 
electrical railway was worked on rails of this kind. 

Steam for the puddling mill and tyre works is gene- 
rated in 34 boilers, heated by furnace gases from the 
puddle and reheating furnaces, and further by 24 boilers 
with direct grate firing. The total heating surface of 
these 58 boilers amounts to 28,525 square feet, and steam 
of 60 lb, pressure is supplied by them to 11 rolling mill 
engines, several small engines for various purposes, and 
to fourteen steam hammers varying from 30 cwt. to 
200 ewt. 

The steel works at Laar consist of a Bessemer and an 
open-hearth plant. In the former are two converters of 
six tons each. The pig is remelted in three large 
cupolas, and there are two small cupolas provided for the 
spiegel iron. A hydraulic lift serves for raising the raw 
materials, the water from other hydraulic machinery 
being reserved for this purpose. From the converters 
the metal flows into casting ladles, and from there it is 
poured into ingot moulds placed on small tracks, running 
on rails, placed on the floor level. The ingots pass into 
an adjoining building where they are turned out of the 
moulds, the latter replaced on the trucks and brought 
back to the ingot foundry, and the former loaded on 
ingot trucks to be conveyed by a locomotive to the roll- 
ing mill. All operations of loading and unloading, as well 
as transporting the truck to and from the ingot foundry, 
are performed by hydraulic machinery. 

The ingot foundry is fitted with an overhead travel- 
ling crane used for exchanging the converters, while a 
hydraulic crane serves for the casting ladles, and also 
to handle large ingots and ingot moulds. A similar 
crane is placed in the loading room for the same purpose. 

The engine power belonging to the steel plant con- 
sists of a couple of blowing engines, a couple of steam 
pumps for the hydraulic machinery, and a couple of 
engines driving two Roots’ blowers, and other machinery. 
Steam, which is used up to over 801b. pressure, is pro- 
vided by seven boilers of the Dupuis type, having a total 
heating surface of 7200 square feet. 

The open-hearth steel plant joins the loading house of 
the Bessemer plant, and is arranged for four steel fur- 
naces. The floor of these furnaces is 5 ft. 8 in. above the 
floor level of the Bessemer plant, the raw materials being 
raised to this level by hydraulic elevators. The ingots 
are cast from the furnaces direct into the moulds placed 
on trucks. Since December, 1879, it has been the custom 
in these works to blow air into the metal bath to 
accelerate the decarbonisation, this process being effected 
by means of tuyeres, designed by the chief engineer of 
the steel works. The arrangement consists generally of 
two wrought-iron pipes, covered with fireclay, and fitted 
at their ends with fireproof tuyeres. The apparatus is 
easily introduced into the furnace, and connected to the 

3essemer blast main, the pressure used being generally 

about 7 1b. per square inch. Since the introduction of 
this process, it has been found that larger quantities of 
white pig can be introduced, and this considerably 
increases the facility of the production of good metal, 
with a small percentage of phosphorus. The morerapid 
decarbonisation enables a larger production of, princi- 
pally, mild steel of a particularly homogeneous quality. 














In addition to those establishments already described 
there are belonging to that department of the Phenix 
Works, situated at Laar, near Ruhrort, the engineers’ 
and repairing shops, containing some 36 tools, four cranes 
two cupolas, two metal furnaces, and one reverberatory 
furnace. In these shops most of the work required for 
the necessary extensions and alterations of both machinery 
and boilers, and all repairs are carried out. Iron cast- 
ings to the extent of 2000 tons and about 13 tons of 
metal castings are turned out here annually. 

The necessary water is supplied to the series of works 
at Laar by a double-acting compound pumping engine, 
from a well situated close to the Rhine, this well having 
a diameter of 14 ft. 9 in. and a depth of 19 ft. 8 in. below 
mean water level, The quantity raised is 190 cubic 
feet per minute. The works at Laar employ in all 1660 
men, 358 on the blast-furnace plant, 720 at the puddle 
works and rolling mills, 150 at the steel works, some 
370 attendants at engines, boilers, tools, &c., while the 
rest are labourers, porters, &c. There is adjoining the 
works a colony of 67 houses, containing dwellings for 
192 families ; the arrangement of these dwellings will be 
seen from our plan, Fig. 1, on page 139. 

Before taking leave of these works we should mention 
the excellent benefit societies for the workmen, organised 
and managed by the works administration, and to which 
every workman and foreman engaged on the works is 
bound to contribute, and from which either he in case of 
illness, or his family in case of his death receive assis- 
tance of all kinds, doctor’s attendance, medicine, hospital, 
money, education for his children, support for his widow, 
&c. For these benetits a workman of Class I., earning 
above 33. per day, pays a contribution of 34 per cent. of 
his income, while 50 per cent. of the total expenditure 
of this benefit fund is contributed by the works 
administration. On the Ist of January, 1880, with 1620 
members, the capital of this society amounted to 12,623/. 

We will now turn our attention to the second system 
of works belonging to the Phenix Company, namely, 
those situated close to the railway stations of the 
Rhenish and Bergisch-Markische Railway at Eschweiler- 
Aue. These works, of which a plan is given in Fig. 4, 
page 139, were laid out and built in 1842 by Messrs. 
Michiels and Bourdouxhe, and were incorporated in the 
Phenix Company in 1852. As will be seen from our 
plan, Fig. 4, on page 139, they consist of puddle works, 
rolling mills, wheel works, and some minor additions, 
foundry shops, and works for firebricks. 

In the puddle works there are 33 puddling and one 
scrap furnace, two sets of rolls for puddle bars driven 
by independent engines, four shingling hammers of 
40 ewt. each, two shears, and one puddled ber breaker, 
Steam for this department is produced by 17 steam boilers 
having a total heating surface of 7640 square feet, and 
fired by the puddling furnace gases, 

In the rolling mill there are 22 reverberatory and one 
heating furnace. The two plate rolls with 283 in. and 
33$in. rolls, driven by a reversing engine, produce plates 
up to 7ft. Gin. and 9it.24in. wide respectively. A 
set of girder iron rolls produce girders up to 193 in. 
high, while in a universal mill, driven by a reversing 
enyine, bars up to 314 in. wide are turned out. : 

There is a set of roughing rolls for merchant bars of 
various sections, and a set of finishing rolls for small 
sections of squares, rounds, and angles, Four steam 
hammers of from 50 cwt. to 100 ewt. enable the works 
to turn out forgings of considerable size, while a set of 
tools, consisting of four plate shears, four sheara for 
bars, a double straightening press, four hand presses, a 
cold saw, and two scrap shears, complete the machinery 
in this mill. Eighteen large boilers, having a total 
heating surface of 8116 square feet, and fired partly 
by furnace gases, partly by grate fires, supply the neces- 
sary steam to this establishment. 

Adjoining this are the wheel works, in which five 
steam hammers of from 10 cwt. to 35 cwt. are served by 
one reverberatory furnace, and 21 fires for welding wheels, 
in addition to which there are 26 forge fires, and four 
tempering furnaces, besides several tools. Steam is 
supplied to the wheel works by six boilers of 4630 square 
feet collective heating surface. The wheel turnery con- 
tains a number of tools, six drills, one special drill for 
locomotive cranks, a centring machine, a slot drill, six 
slotting machines, 29 wheel lathes, 13 lathes for turning 
wheels or axles, twelve axle lathes, besides planing 
machines, shaping machines, some special tools, and 
three hydraulic presses. In the foundry belonging to 
the wheel works there are three cupolas and two metal 
furnaces with the necessary blowing machines. 

Attached to these works is a set df plant for the 
manufacture of firebricks. This plant comprises a stone- 
breaker, edge runners, clay rolls, and three pug mills, 
two kilns, and three drying chambers, this machinery 
being driven by a separate engine taking steam from two 
boilers of 732 square feet of heating surface. 

In the plan, Fig. 3, page 139, we show the third 
division of these extensive iron works, namely, the blast- 
furnace plant at Berge-Borbeck. This plant, adjoining 
the station of the Cologne-Minden Railway, and with 
direct connexion with the Rhenish Railway, consists of 
four blast furnaces, producing almost exclusively white 
pig iron. Of the four furnaces arranged in one line only 
two are at work at a time. Eleven blast-heating stoves 
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are arranged behind them, six of these are on Lange’s 
system, four are arranged with round vertical tubes, and 
one is a Scotch stove. Five blowing engines of different 
systems supply the blast and two steam lifts serve for 
the blast furnaces, while two more steam lifts are 
employed to remove the furnace slag. A stone-breaker 
and steam pumps complete this plant. The twenty steam 
boilers, of together 15,600 square feet of heating surface, 
supplying steam to this plant, are heated by furnace 
gases, and those gases from the coke ovens. 

There are in all 90 coke ovens at this establishment ; 
66 of these are provided with vertical side flues, while 
the remaining 24 are built on Smet’s system. 

Connected to the two railways already mentioned are 
the ore and limestone stores, with six unloading stages, 
90 ft. 7in. above floor level, and over 500 ft. long, end- 
ing ina coal store tower. The water supply necessary 
for feeding the boilers and cooling the tuyeres is con- 
veyed to the works in a special branch from the Essen 
Water Works, on the River Ruhr, an auxiliary 
water station being erected on a small brook close to the 
works. Workmen’s and foremen’s dwellings, beside a 
number of other buildings belonging to the administra- 
tion will, be noticed on our plan. The usual workmen’s 
benevolent society, to which there were 210 members in 
1880, and possessing a capital of 26931, deserves men- 
tion. 

There is now but one more establishment to be men- 
tioned belonging to the large concern of the Phenix 
Company, namely the blast-furnace plant at Kupfendreh, 
adjoining the Bergisch-Mirkische Railway Station of 
this name, and of which a general plan is shown in 
Fig. 2, page 139. 

There are only two furnaces at these works, only 
one of which is at present at work, this being exclu- 
sively used for producing foundry pig, 55 tons of this 
being produced in twenty-four hours. The ores employed 
are red iron ore from Nassau, Rhenish Westphalia, 
blackband, and bog ores, with a flux of limestone from 
Velbert. Three blowing engines supply the necessary 
blast, which is heated in six blast stoves on Lange’s 
system. and two sets of thirty coke ovens each—one set 
on the Coppée and one on Smet’s system—supply the 
required coke for the furnaces. A plant of eleven boilers, 
heated by furnace and coke.oven gases produce the 
steam. Theso comparatively small works, employing 
come 160 people, have again their colony of dwelling- 
houses and their own benefit society, the capital of 
which amounted in 1880 to 13927. 

Having now briefly described these extensive iron 
works, we will in conclusion give a few data as to their | 
production and other interesting statistics. The Phenix 
Works possess in all for iron and other metal ores, coal, 
and flux 385 mines, with an aggregate area of 8535 
acres. The total pig iron production of the works 
amounted in 1854-55 to 30,865 tons, while in 1877-78 it 
reached the highest amount of 99,426 tons, and in the 
year following fell to 96,684 tons. In 1854-55 the principal 
production of the puddling and rolling mills at Laar con- 
sisted of iron rails, of which only 4041 tons were turned 
out, the product rising, however, in 1855-56 to 16,177 tons 
and increasing rapidly year by year until in 1872-73 the 
production of steel rails was commenced, and a larger 
variety of rolling mill products generally were turned 
out, amount in 1878-79 to 37,682 tons. 

The Bessemer and Martin steel plant at Laar produced 
the largest quantity of steel in 1876-77, namely, 27,228 
tons, the production falling to 25,423 tons in 1878-79. 
The years 1860-61 appear to have been the most unpro- 
ductive, and 1877-78 the most producive in the history 
of the Phenix Works, for while in the former we find 
the total production of the Eschweiler Works to be as 
low as 2641 tons, we find them to be 21,423 tons in the 
latter years. The total pig iron production in 1878-79 
was therefore 96,684 tons, and the total production of 
puddling and rolling mills in both iron and steel 80,652 
tons. 

In conclusion we should state that the Phenix Com- 
pany’s works are under the management of Mr. A. 
Thielen, who took such a prominent part in the cordial 
reception of the Iron and Steel Institute during their 
visit to Diisseldorf last year, and to whom we are indebted 
for the drawings from which our plans of the various 
establishments have been prepared. 


CLYDE SHIPBUILDING AND MARINE 
ENGINEERING—1880. 

One of the most important facts in connexion with the 
past year’s work on the Clyde is the great extent to 
which mild steel was used in the construction of ships. 
A considerable number of the Clyde shipbuilding firms 
have now made practical acquaintance with the “ ship- 
building material of the future,” while several, more 
especially Messrs. Denny and Brothers, Messrs. J. and G. 
Thomson, and Messrs. John Elder and Co., have used it 
on a somewhat extensive scale. The steel shipping 
launched last year amounted to about 43,000 tons, as 
compared with nearly 19,000 tons in the year 1879. Of 
the 18,112 tons of shipping built during the year by 
Messrs. Denny, about four-fifths were steel-built, four of 
the vessels of that character launched at the Leven Ship- 
yard ranging from 2823 tons to 3340 tons, the largest 





Company’s steamer Ravenna. The Livadia was also steel- 
built, and so likewise were the Allan liner Parisian, two 
vessels for the British and African Steam Navigation 
Company, and four for the British India Steam Naviga- 
tion Company. As an indication of what is doing at the 
present moment in the use of steel in shipbuilding, we 
may mention that Messrs. J. and G. Thomson are con- 
structing of that material three large steamers for the 
Cunard Company, giving a total of nearly 20,000 tons of 
shipping; and we are assured that another large vessel, 
the Pavonia, building by the same firm for that company, 
would also have been constructed of the same material 
had it not been for their apprehensions that there would 
have been great difficulty in securing regular and prompt 
delivery of such great quantities of steel. Even as it 
was Messrs. Thomson consumed about 6000 tons of 
Siemens steel last year. The opinion which they have 
arrived at after several years’ experience is, that when 
the steel is of good quality it is much preferable for ship- 
building to the iron which is usually supplied for that 
purpose. Other firms, whose experience with it has also 
been very large, are equally enthusiastic in praise of its 
suitability for building ships. 

In reference to improvements in ship construction we 
may remark that the most striking innovation is the longi- 
tudinal bracket system, by means of which greatly 
increased longitudinal strength is obtained ; while, if 
required, it may be adapted so as to give water ballast 
arrangements. This system is now becoming very popular 
on the Clyde, and since its adoption it has undergone 
several important modifications for the better, the leader 
in that direction being undoubtedly Mr. William Denny, 
who is alike most enthusiastic, enterprising, and pro- 
gressive in his profession, inasmuch as he has materially 
contributed to raise his art to the dignity of ascience; at 
all events, shipbuilding with him is not a mere question of 
“rule of thumb,” but a business requiring the application 
of the results of profound scientific investigation. In the 
same direction there are many other zealous and successful 
workers. Another improvement in ship construction 
which is also coming into use on the Clyde is that of 
edge-to-edge plating, with butt straps, instead of filling 
pieces. If we mistake not, that mode of plating was 
originally suggested by the late Mr. James R. Napier, 
but it is only now that it is being appreciated according 
to its merits. 

Amongst the most striking novelties at present being 
worked out, we would mention the three vessels form- 
ing the pioneers of a new fleet of cargo-carrying steamers 
to sail between Liverpool and New York, the first of 
which is in process of construction by Messrs. Dobie and 
Co., as already indicated. These vessels are to be twin- 
screw steamers of great size, having a carrying capacity 
of 5000 tons of dead weight on a much less draught 
than has hitherto been the practice. These vessels are 
to be constructed wholly of steel, as also their boilers— 
two sets of five each—and the cranks and most of the 
shafts and other parts of the engines. The boilers in this 
case are somewhat of the locomotive type, and are to 
have a working pressure of 125lb. per equare inch; 
indeed, those which are intended for the first steamer of 
the fleet have already been proved up to 2501b. per 
square inch. The engines are of the “ steeple” type, 
the original form of which was designed somewhere 
about fifty years ago by David Napier. It is confidently 
anticipated that very high results will be obtained by 
these engines and boilers, as also by the vessels in which 
they are to be fitted. We shall certainly look forward 
with interest to their first performance on the Atlantic. 
It is but proper that we should mention that these 
engines and boilers are being constructed by Messrs. 
James Howden and Co. 

While speaking of boilers we ought to state that 
mild steel is now being most extensively used in their 
construction, and not only are the shells being made 
of that material, but some engineering firms have 
acquired such an amount of confidence in it that they are 
likewise employing it for the furnaces; while two or 
three firms, we believe, are even going the length of 
using steel in the form of corrugated flues (Fox’s patent), 
and, it is expected, that this adaptation will soon become 
general. Out of 38 boilers which Messrs. J. and G. 
Thomson are making for their Cunard steamers no fewer 
than 29 are being made of steel; and Messrs. Howden 
and Co. have about 40 boilers in hand, all building or to 
be built of steel. We are confidently assured by one 
eminent firm that in steel boilers made by them and 
under their occasional inspection there is an entire 
absence of any appearance of corrosion, which would 
have been certain to have shown in iron boilers used 
during the same period under similar circumstances. 


In connexion with the question of the kind of material 
used in the construction of the boilers we are bound to 
take some notice of the pressures of steam which are 
now being generated in them. The pressures carried by 
boilers in vessels of the most reeent designs are seldom 
lower than 75 lb., and pressures ranging from 75 lb. to 
80 lb. per square inch are not uncommon. Messrs. J. 
and G. Thomson are now constructing boilers for a pres- 
sure of 90 Ib., and in some cases the pressure is ranging 
up to 100 lb. ; indeed, we believe that Messrs. Napier and 
Sons are making boilers to be worked at that pressure, 
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and have already mentioned that Messrs. Howden and Co, 








have boilers in hand whose working pressure is to be 
125 lb., which is certainly the highest steam pressure ever 
used in any large mercantile steamer. It is still the 
opinion of some engineers, however, that as much econony 
of fuel and engine efficiency can be got from the use of 
80 1b. of steam as could be obtained by going to higher 
pressures. 

Again, the construction of steel ships and steel boilers 
seems now to have rendered the use of stee] rivets an 
absolute necessity. For atime even eminent engineers 
were in several instances most unwilling to employ steel 
in rivetting up their steel plates when used in boiler con- 
struction; but the logic of experience has abundantly 
shown them that while they erred on the side of 
caution, there were no good grounds in persisting in the 
use of iron rivets with steel plates. Certainly steel rivet- 
ting, in boilers as well as in ships, is now common, and 
the manufacture of steel rivets has become an important 
branch of industry. With one well-known firm it has 
now become quite a specialty, for not only were they the 
pioneers in it, but they have attained an amount of pro- 
ficiency in it which is a thorough guarantee for the 
excellence of the goods turned out. During the past 
year the firm to which we refer sent out some 1300 tons 
of steel rivets in addition to a very heavy delivery in the 
month of December of the preceding year. 

It may not be out of place here to make a brief remark 
or two in reference to the manufacture of mild steel in 
Scotland for the purpose of meeting the urgent and 
extensive wants of the shipbuilders and engineers on the 
Clyde. During the past year the Steel Company of Scot- 
land manufactured 26,734 tons of steel into ship plates. 
angle bars, bulbs, and tee bars; while of boiler plates 
they made 6232 tons; propeller blades, crankshafts, and 
other forgings and castings, 860 tons; and of rivet rods, 
&c., about 3000 tons. Messrs. Beardmore, of the Park- 
head Iron and Steel Forge and Rolling Mills, also turned 
out a large quantity of steel for Clyde firms; and we 
understand that they are so full of orders just now as to 
have work enough for at least six months. The other steel- 
making firms—at Mossend, Motherwell, and Wishaw—have 
either commenced to manufacture or wil] make a begin- 
ning in the way of sending their produce into the market 
within a very short period. Of the quality of the Scotch 
steel which there is already in the market, and has now 
been in use for several years, there is no gainsaying ; 
indeed, what may be called the Glasgow and Mid-Lanark- 
shire district bids fair to assume as important a place in 
the steel manufacture, as the Clyde has long occupied in 
shipbuilding and marine engineering. 

It cannot be said that the past year brought out any 
very marked improvement in the way of a ‘“‘new departure” 
in marine engineering. Yet it is worthy of note, how- 
ever, that three-cylinder engines, which had their origin 
on the Clyde, are getting to be morecommon. That is 
what might be expected, for they certainly have proved 
themselves to be highly economical in practice when 
properly designed. In a number of instances there has 
been displayed a strong disposition in favour of adopting 
a longer stroke of piston instead of having a larger dia- 
meter of cylinders when increased engine power has been 
wanted. This makes an easier working engine, and tends 
in some measure to save fuel. As regards economy of 
fuel, it may be stated that practically very little was 
done in that direction during the past year, and that any 
specially good results that may have been attained are 
generally attributed to the employment of higher steam 
pressures. The consumption of fuel in some examples 
of good practice may be set down as having been reduced 
to 1.71b. per indicated horse power, with a good quality 
of coals, Then, again, as to the question of great speeds 
at sea, some very excellent results have been got with 
Clyde-built steamers of the past year. This is especially 
true of the new French steamers built by two or three 
firms on the Clyde, the speed attained ranging from 15 
te 15} knots on trial. Most of the large steamers now in 
course of construction are designed to attain high speeds. 
For example, nearly all the ships which Messrs. J. and 
G. Thomson have in hand are intended to attain speeds 
ranging from 15 to 18 knots per hour. 

Several firms of considerable eminence still find that 
division of labour is conducive to success in the work in 
which they have embarked. About one-half of the ship- 
building firms on the Clyde only carry on the construc- 
tion of the vessels, and other firms, in like manner, 
devote themselves exclusively to the business of manu- 
facturing engines, boilers, &c. The firms in this cate- 
gory are much less numerous ; but several of them, such 
as Messrs. J. and J. Thomson, Messrs. James Howden and 
Co., and Mr. David Rowan, have attained very consider- 
able success in their special calling. The first-named firm 
supplied engines last year to eight steamers of a total 
of 21,360 tons, and the other firms also did a large 
business. Then, as to the work in hand, it will afford 
some general indication if we mention that Messrs. 
Howden and Co. have ten pairs of engines in progress 
for eight steamers of an aggregate of 21,550 tons, 

Since the foregoing was in type we have received the 
following interesting supplementary information regard- 
ing shipbuilding progress at Dumbarton, more especially 
with reference to the use of mild steel : 

Messrs. William Denny and Brothers have already 
built 23,000 tons gross of steel sea-going and river 
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HIGH-SERVICE PUMPING ENGINES AT THE ST. LOUIS WATER WORKS, U.S.A. 
CONSTRUCTED BY THE HARTFORD FOUNDRY AND MACHINE COMPANY. 


(For Description, see opposite Page.) 
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steamers since the introduction of that material into | double-bottom principle. She is the largest steel vessel ; shipowning community; and it may be added that 
use. In order to construct that amount of tonnage | working at sea up to this time. The firm have on hand | Messrs. Denny have not yet found any owner amongst 
9000 tons weight of steel were required, in addition to a | upwards of 18,000 tons of steel steam shipping in course | their constituents who, having once employed steel, 
certain amount of iron for the non-structural parts. | of construction which will require for its completion | thinks of departing from its use. 

Of the steel-vessels -built by that firm the largest. was-| 8000 tons of steel. These facts will sufficiently show the Another point of interest is the satisfactory extent to 
the Buenos Ayrean, of 4000 tons gross, built on the | firm hold which shipbuilding in steel has taken upon the | which scrap steel forgings are now being used. They 
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are undoubtedly much stronger than forgings of 
iron, and are very reliable. There are already afloat 
three sea-going steel screw steamers each of about 
3000 tons gross, all of which nave their sterns, stern- 


scrap 


frames, and rudders forged entirely from scrap steel. | 
One of these stern-frames weighed 13} tons, and the | 


Messrs. Denny have at present erected in Leven Shipyard 
a stern frame weighing 16 tons, which has likewise been 
forged entirely from that material. 

It may be of additional interest to our readers to know 
that excepting in the matter of steel rivetting—which is 
more expensive than iron rivetting—the workmanship 
on a steel steamer promises to be cheaper than the same 
item in the cost of an iron one. This is in consequence 
of the greater reliability of the steel rendering the 
builder almost entirely secure from the waste of work- 
manship so frequently arising from the failures of iron 
plates, while in the course of preparation for use. There 
is likewise a further point which is worthy of attention 
in regard to steel; it is the generous limits allowed by 
steelmakers, which are far in excess of the allowances 
made by manufacturers of iron, so much so, indeed, that 
payments for “extras” in weight or size are unknown 
in the building of steel steamers. 

With regard to the use of steel in marine boilers, the 
experience of Messrs-Denny is extremely favourable ; and 
especially does thatremark apply in respect of the use of 
steel furnaces and combustion chambers. The firm have 
revvived most satisfactory reports upon the steel insides of 
several iron boilers constructed at Dumbarton. As com- 


pared with similar insides mado of best Yorkshire iron, , 


| utilising this great pressure economically. 





they are said to be almost entirely free from blisters. That 
is a point very strongly in favour of the steel, and one 
which, in the opinion of the firm, will in course of time 
entirely throw Yorkshire iron plates out of use for such 
purposes. There is no doubt that the homogeneous and 
solid steel resists the action of the fire infinitely better 
than a “piled” and frequently laminated material, such 
as Yorkshire iron, can possibly do. The economy in the 
repair, combined with the greater durability of boilers 
which have steel insides, will, it is confidently believed, 
year by year, more firmly impress itself on the minds of 
engineers. Messrs. Denny strongly affirm that they 
would never dream of giving any Yorkshire iron a pre- 
ference over, or even an equality of comparison with, 
good mild steel for use in the insides of boilers. 

Then, again, as regards boiler pressures, which there 
is at present a direct tendency to increase, Messrs. Denny 
are now making some boilers with working pressures of 
90 lb. per square inch ; but they are of opinion that such 
an increase of steam pressure will, to a great extent, be 
thrown away if some consequent re-arrangement of the 
engines is not to follow it. That this idea is beginning 
to take shape is shown in a contract for a steamer lately 
concluded between Messrs. George Thomson and Co., of 
Aberdeen, and Messrs. Robert Napier and Sons, of 
Govan. We learn that it has been decided to have in 
this steamer a working pressure of 125 1b. per square 
inch, while the engines have been made suitable for 
The engines 
consist of three cylinders having, respectively, diameters 
of 26in., 42 jn, and 70in., with a stroke of S4in., tho 





steam being expanded through them in succession. 
Messrs. Denny state as their opinion that the high 
pressures now coming into use will require, for their 
proper utilisation, engines of a similar type unless such 
high pressures are simply intended as margins for Board 
of Trade inspections, 


PUMPING ENGINES AT ST. LOUIS. 

WE give on the present and opposite pages engravings 
of the “No. 3” high-service pumping engines at the 
St. Louis Water Works. These engines are a pair of 
compounds of the beam type, the high and low pressure 
cylinders being placed together at one side of the main 
centre, and the pumps, which are of the bucket and 
plunger type, being driven from the beam near the point 
of attachment of the connecting rod, The engines, in 
fact, greatly resemble in their general arrangement the 
compound engines built by Messrs. Simpson and Co. for 
the Chelsea and the Lambeth Water Works. 

The pair of engines illustrated are coupled to one 
crankshaft, the flywheel, which is 32 ft. in diameter and 
weighs 35 tons, being between them. The high-pressure 
cylinders, which are unjacketted, are 50 in. in diameter 
with 87 in. stroke, while the low-pressure cylinders are 
80 in. in diameter and their pistons have a stroke of 
138} in. The steam valves are worked by cams ona 
shaft which tis geared to the flywheel shaft. The air 
pumps are double-acting and are 23 in. in diameter with 
54 in. stroke, 

The pumps, which deliver against a head of about 
200 ft., have 45} in. buckets and 32 in. plungers, and their 
stroke is 100 in, The pump valves are of the Cornish 
equilibrium type asd the action of the pumps is exceed- 
ingly smooth. We annex copies of indicator diagrams 
taken from the engines and pumps, DiagramsC 1 to C 4 
being from the high-pressure cylinders, Diagrams C 5 
to 7 from the low-pressure cylinder; Diagram C 8 from 
the air pump, and Diagrams C 9and 10 from the pumps. 
The engines were constructed by the Hartford Foundry 
and Machine Company in 1873-74, the amount of the con- 
tract being 280,000 dollars. 











TRANSMISSION OF POWER TO A 
DISTANCE. 
On the Various Modes of Transmitting Power to a 
Distance.* 
By M. ArTHUR ACHARD, of Geneva. 
(Concluded from page 116.) . 

III. Transmission by Pressure-Water.—As transmis- 
sion of power by compressed air bas been specially applied 
to the driving of tunnels, so transmission by pressure-water 
has been specially resorted to for lifting heavy loads, or for 

work of a similar nature, such as the operations connec 
with the manufacture of Bessemer steel, or of cast-iron 
pipes. The author does not propose to treat of transmis- 
gions established for this specia] purpose, and depending on 
the. use of accumulators at high pressure, as he has no 


* Paper read before the Institution of Mechanical Engi- 
necys. 
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fresh matter to impart on this subject, and as he believes 
that the remarkable invention of Sir William Armstrong 
was described, for the first time, in the Proceedings of the 
Institution of Mechanical Engineers. His object is to refer 
to transmissions applicable to general purposes. 

The transmission of power by water may occur in another 
form. The motive force to be transmitted may be employed 
for working pumps whieh raise the water, not to a fictitious 
height in an accumulator, but toa real height in a reservoir, 
with a channel from this reservoir to distribute the water 
so raised amongst several motors arranged for utilising the 
pressure. The author is not aware that works have been 
carried out for this purpose. However, in many towns a 
part of the water from the public mains serves to supply 
small motors: consequently if the water, instead of being 
brought by a natural fall, has been previously lifted arti- 
ficially, it might be said that a transmission of power is 
here grafted on to the ordinary distribution of water. 

Unless a positive or negative force of gravity is intro- 
duced into the problem, independently of the force to be 
transmitted, the receivers of the water pressure must be 
assumed to be at the same level as the forcing pumps, or 
more correctly the water discharged from the receivers to 
be at the same level as the surface of the water from which 
the pumps draw their supply. In this case the general 
efficiency of transmission is the product of three partial 
efficiencies, which correspond exactly to those mentioned 
with regard to compressed air. 

The height of lift, contained in the numerator of the 
fraction which expresses the efficiency of the pumps, is not 
to be taken as the difference in level between the surface 
of the water in the reservoir and the surface of the water 
whence the pumps draw their supply ; but as this difference 
in level, plus the loss of pressure in the suction pipe, which 
is usually very short, and plus the loss in the channel to 
the reservoir, which may be very long. A similar loss of 
initial pressure affects the efficiency of the discharge 
channel. The reservoir, if of sufficient capacity, may 
become an important store of power; whilst the com- 
pressed air reservoir can only be so to a very limited 
extent. 

Omitting the subject of the pumps, and passing on at 
once to the discharge main, the author may first point out 
that the distinction between the ascending and the descend- 
ing mains of the system is of no importance, for two reasons : 
firstly, that nothing prevents the motors being supplied 
direct from the first alone ; and secondly, that the one is 
not always distinct from the other. In fact the reservoir 
may be connected by a single branch pipe with the system 
which goes from the pumps to the motors; it may even be 
placed at the extreme end of this system beyond the motors, 
provided always that the supply-pipe is taken into it at the 
bottom. 

The same formula may be adopted for the loss of initial 
pressure in water pipes as for compressed air pipes, viz. : 


PrP 6b by LQ'th; 

3 x2 [p> 
h being the difference of level between the two ends of the 
portion of conduit of length L, and the sign + or— being used 
according as the conduit rises or falls. The specific weight § 


is constant, and the quotients 2?! and 2 represent the 


4 
heights = and z, to which the water could rise above the 
pipes, in vertical tubes branching from it, at the beginning 
and end of the transit. 

The values assigned to the coefficient b, in Franc? are 
those determined by D’Arcy. For new cast-iron pipes he 
gives— 


b, = 0.0002535 + L 0.000000647 : 


and recommends that this value should be doubled, to allow 
for the rast and incrustation, which more or less form 
inside the pipes during use. The determination of this 
coefficient has been made from experiments where the pres- 
sure has not exceeded four atmospheres ; within these limits 
the value of the coefficient, as is generally admitted, is 
independent of the pressure. ‘lhe experiments made by 
M. Barret, on the pressure pipes of the accumulator at the 
Marseilles docks, seem to indicate that the loss of pressure 
would be greater for high pressures, everything else being 
equal. ford pn having a diameter of 0.127 m. (5in.), 
was subjected to an initial pressure of 52 atmospheres. 
The author gives below the results obtained for a straight 
length 320 m. (1050 ft.) long ; and has placed beside them 
the results which D’Arcy’s formula would give. 





Loss of Head in Metres or Feet respec- 
tively per 100 Metres or Feet run of 








Velocity of Flow Pipes, 
Per Second. ee ae Te 
Actual Loss . “a 
observed Old Pipes New Pipe 
metres. feet. met. or ft met. or ft met. or ft 
0.25 | 0.82 15 0.12 0,06 
0.50 1,64 6.5 0.48 0.24 
075 2.46 3.7 1.08 0.54 
1.00 3.28 55 1.92 0.96 
1.25 | 4.10 6.1 3.00 1.50 
1,50 4.92 73 4.52 216 
175 57 8.0 5.33 2.94 
2.00 6.56 10.2 7.68 | 3.34 
2.25 7.338 11.7 9.72 | 4.56 
2.50 8.20 14.0 12.00 6.00 





Moreover, these results would appear to indicate a dif- 
ferent law from that which is expressed by the formula 
b,u*, as is easy to see by representing them graphically. It 
would be very desirable that fresh experiments should be 
made on water pipes at high pressure, and of various 


diameters. a 








Of machines worked by water pressure, the author pro- 
poses to refer only to two, which appear to him in every 
respect the most practical and advantageous. 

One is the piston machine of M. Albert Schmid, engineer 
at Zurich. The cylinder is oscillating, and the distribution 
is effected without an eccentric, by the relative motion of 
two cylindrical surfaces fitted one against the other, and 
having the axis of oscillation for a common axis. The 
convex surface, which is movable and forms part of the 
cylinder, serves as a port-face, and has two ports in it com- 
municating with the two ends of the cylinder. The concave 
surface, which is fixed and plays the part of a slide valve, 
contains three openings, the two onter Ones serving to 
admit the pressure water, and the middle one to discharge 
the water after it has exerted its pressure. The piston has 
no packing. Its surface of contact has two circumferential 
grooves, which produce a sort of water packing acting by 
adhesion. A small air chamber is connected with the inlet 
pipe, and serves to deaden theshocks. ‘This engine is often 
made with two cylinders, having theircranks at right 
angles. 

The other engine, which is much less used, is a turbine 
on Girard’s system, with a horizontal axis and partial 
admission, exactly resembling in miniature those which 
work inthe hydraulic factory of St. Maur, near Paris. The 
water is introduced by meaus of a distributor, which is 
fitted in the interior of the turbine chamber, and occupies 
a certain portion of its circumference. This turbine has a 
lower efficiency than Schmid’s machine, and is less suitable 
for high pressures ; but it possesses this advantage over it, 
that by regulating the amount of opening of the distributor, 
and consequently the quantity of water admitted, the force 
can be altered without altering the velocity of rotation 
As it admits of great speeds, it could be usefully employed 
direct, without the interposition of spur wheels or belts, 
for driving magneto-electric machines employed for the 
production of light, for electrotyping, &c. 

In compressed air machines the losses of pressure due to 
incomplete expansion, cooling, and waste spaces, play an 
important part. In water pressure machines loss does not 
occur from these causes, on account of the incompressibility 
of the liquid, but the frictions of the parts are the principal 
causes of loss of, power. It would be advisable to 
ascertain whether, as regards this point, high or low pres- 
sures are the most advantageous. Theoretical considera- 
tions would lead the author to imagine that for a piston 
machine low pressures are preferable. 

In conclusion, the following Table gives the efficiencies 
of a Girard turbine, constructed by Messrs. Escher, Wyss, 
and Co., of Zurich, and of a Schmid machine, as measured 
by Professor Fliegnor, in 1871 : 





Escher, Wyss. and Co.'s Schmid Motor 








Turbine. 
2s 
Effective | 22/| © | Effective Head 
Head of Ss a of Water 
Water. en” 3 —— 
>* 2 
= = he! 
met ft. revs p. ct | metres ft revs. p. ct. 
8.3 27.2 226 7.4 
114 74 182 67.4 
14.5 47.6 255 53.4 
17.9 58.7 157 86.2 
20,7 67.9 628 68.5 20.7 679 166 89.6 
207 67.9 S47 | 47.4 20,7 67.9 225 746 
241 79.0 233 76.7 
23.1 79.0 645 | 685 24.1 79.0 su 64.0 
27.6 90.5 612 | 65.7 27.6 90.5 07 83.9 
27.6 90.5 756 | 68.0 
31.0 101.7 935 56.9 
31.0 1017 1130 35,1 


It will be observed that these experiments relate to low | 
pressures ; it would be desirable to extend them to higher | we obtain the relation MC = 


pressures. 

7. Transmission by Electricity.—However high the 
efficiency of an electric motor may be, in relation to 
the chemical work of the electric battery which feeds 
it, force generated by an electric battery is too expensive, 
on account of the nature of the materials consumed, 
for a machine of this kind ever to be employed for 
industrial purposes. If, however, the electric current, 
instead of being developed by chemical work in a battery, 
is produced by ordinary mechanical power in a magneto- 
electric or dynamo-electric machine, the case is different ; 
and the double transformation, first of the mechanical 
force into an electric current, and then of that current into 
mechanical force, furnishes a means for effecting the con- 
veyance of the power to a distance. 

It is this last method of transmission which remains to 
be discussed. The anthor, however, feels himself obliged 
to restrict himself in this matter to a mere summary ; and 
indeed it is English physicists and engineers who have taken 
the technology of electricity out of the region of empiricism 
and have placed it on a scientific and rational basis- 
Moreover, they are also taking the lead in the progress 
which is being accomplished in this branch of knowledge, 
and are best qualified to determine its true bearings. 

When an electric current, with an intensity 7, is pro- 
duced, either by chemical or mechanical work, in a circuit 
having a total resistance R, a quantity of heat is developed 
in the circuit ; and this heat is the exact equivalent of the 
force expended, so long as the current is not made use of 
for doing any external work. The expression for this 
quantity of heat, per unit of time, is Ai> R; A being the 
thermal equivalent of the unit of power corresponding to 
the units of current and resistance, in which + and R are 
respectively expressed. 

The product i? Ris a certain quantity of power, which 
the author proposes to call power fransformed into electri- 





city. When mechanical power is employed for producing a 
current by means of a magneto-electric or dynamo-electric 
machine—or, to use a better expression, by means of a 
mechanical generator of electricity—it is necessary in 
reality to expend a greater quantity of power than i? R in 
order to make up for losses which result either from ordi- 
nary friction or from certain electro-magnetic reactions 
which occur. The ratio of the quantity i? R to the power 
W actually expended per unit of time is called the efficiency 
of the generator. Designating it by K, we obtain 
ZR 
W=—. 

It is very important to ascertain the value of this effi- 
ciency, considering that it necessarily enters as a factor into 
the evaluation of all the effects to be produced by help of 
the generator in question. 

The following Table gives the results of certain experi- 
ments made early in 1879, with a Gramme machine, by an 
able physicist, M. Hagenbach, professor at the University 
at Basle, and kindly furnished by him to the author : 


Revolutions 
minute .., - 
Total resistance in 
Siemens units 2.5 
Total resistance in 


per 


935 919.5 900.5 | 893 


3.82 1.04 


6.06 


absolute units... 2435x10% 3.64810" 4.718 10" 5.787 x lu? 
Intensity in che- 

mical units 17.67 10.99 8.09 6.28 
Intensity in abso 

lute units . 2828 1.759 1.295 1.005 
Work done (@ Rin 

absolute units 1948.6 10" 1129.2 107 791.5 10" 584.9» Lor 
Work done /* R in 

kilogrammetres 198.6 115.1 80.66 5.62 
Power expended ip 

kilogrammetres s015 14to 86.25 83.25 
Efficiency, per cent 65.9 81.6 93.5 714 


M. Hagenbach’s dynamometric measurements were made 
by the aid of a brake. After each experiment on the 
electric machine, he applied the brake to the engine which 
he employed, taking care to make it ran at precisely the 
same speed, with the same pressure of steam, and with the 
same expansion, as during the experiment. It would cer- 
tainly be better to measure the force expended during, and 
not after, the experiment, by means of a registering 
dynamonieter. Moreover, M. Hagenbach writes that his 
measurements by means of the brake were very much 
prejudiced by external circumstances: doubtless this is the 
reason of the divergences between the results obtained. 

About the same time Dr. Hopkinson communicated to 
this institation the results of some very careful experi- 
ments made on a Siemens machine. He measured the 
force expended by means of a registering dynamometer, 
and obtained very high coefficients of efficiency, amounting 
to nearly 90 per cent. M. Hagenbach also obtained from 
one machine a result only a little less than unity. 

Mechanical generators of electricity are certainly capable 
of being improved in several respects, especially as regards 
their adaptation to certain definite classes of work. But 
there appears to remain hardly any margin for further 
progress as regards efficieney. 

Force tiansformed into electricity in a generator may be 
expressed by iwMC; w being the angular velocity of 
rotation, M the magnetism of one of the poles, inducing 
or induced, which$intervenes, and C aconstant specially 
belonging to each apparatus, and which is independent of 
the units adopted. ‘This constant could not be determined 
except by an integration practically impossible; and the 
product MC must be considered indivisible. Even ina 
magneto-electric machine (with permanent inducing 
magnets), and much more in a dynamo-electric machine 
(inducing by means of electro-magnets excited by the 
very current produced) the product M C is a function of the 
intensity. 

From the identity of the expressions i? R andi wMC 
tR : 

» which 
w 


indicates the 


| course to be pursued to determine experimentally the law 





which connects the variations of MC with those of /. 
Some experiments made in 1876 by M. Hagenbach on a 
Gramme dynamo-electric machine appear to indicate that 
the magnetism M C does not increase indefinitely with the 
intensity, but that there is some maximum value for this 
quantity. 

If, instead of working a generator by an external motive 
force, a current is passed through its circuit in a certain 
given direction, the movable part of the machine will begin 
to turn in an opposite direction to that in which it would 
have been necessary to turn it in order to obtain a current 
in the aforesaid direction. In virtue of this motion the 
electro-magnetic forces which are generated may be used to 
overcome a resisting force. The machine will then work as 
a motor or receiver. 

Let i be the intensity of the external current which 
works the motor, when the motor is kept at rest. If it is 
now allowed to move, its motion produces, in virtue of the 
laws of induction, a current in the circuit of intensity 7,, 
in the opposite direction to the external current: the 
effective intensity of the current traversing the circuit is 
thus reduced toi—i,. The intensity of the counter current 
is given, like that of the generating current, hy the equa- 
tion ‘,? R=i,w, M, Cy, ori, R=w, M, C,, the index , denot- 
ing the quantities relating to the motor. Here M,C, is a 
function of 7 — ¢,, not of ¢. 

As in a generator the force transformed into electricity 
has value iw MC, so in a motor the force developed by 
electricity is (i — i) w,;M, Cy. On account, however, of 
the losses which occur, the effective power, that is the 
disposable power on the shaft of the motor, will have a 
smaller value, and in order to arrive at it a coefficient of 
efficiency K,, mnst be added. We shallthen have Wj=K, 
(i—i) w,M,Cj. The author has no knowledge of any 
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experiments baving been made for obtaining this efii- 
ciency Kj. 

Next let us suppose that the current feeding the motor 
is furnished by a generator, so that actual transmission by 
electricity is taking place. The circuit, whose resistance 
is R, comprises then the coils, both fixed and movable, of 
the generator and motor, and of the conductors which 
connect them. The intensity of the current which traverses 
the circuit had the value i when the motor was at rest; 
by the working of the motor it is reduced to i-7. The 
power applied to the generator is itself reduced to 


w= @-) wMC 
K 


The prime mover is relieved by the action of the counter 
current, precisely as the consumption of zinc in the battery 
would be reduced by the same cause, if the battery was 
the source of the current. 


The efficiency of the transmission is we * Calculation 


shows that it is expressed by the following equations : 

Wi K K, M,C, or — K K, w| M, c ; 

WwW wMC w,M,C,+ (¢-7,) RB 
expressions in which it must be remembered M C and M, C, 
are really functions of (i—%,). 

This efficiency is then the product of three distinct 
factors, each evidently less than unity, namely the efficiency 
belonging to the generator, the efficiency belonging to the 
motor, anda third factor depending on the rate of rotution 
of the motor and the resistance of the circuit. The influence 
which these elements exert on the value of the third factor 
cannot be estimated, unless the law is first known according 
to which the magnetisws M C, M, C, vary with the intensity 
of the current. 

Casting a retrospective glance at the four methods of 
transmission of power which have been examined, it would 
appear that transmission by ropes forms a class by itself, 
whilst the three other methods combine into a natural 
group, because they possess a character in common of the 
greatest importance. It may be said that all three involve 
a temporary transformation of the mechanical power to be 
utilised into potential energy. Also in each of these 
methods the efficiency of transmission is the product of 
three factors or partial efficiencies which correspond exactly, 
namely: 1. The efficiency of the instrument which converts 
the actual energy of the prime mover into potential energy. 
2. The efficiency of the instrument which reconverts this 
potential energy into actual energy, that is into motion, 
and delivers it up in this shape for the actual operations 
which accomplish industrial work. 3. The efficiency of the 
intermediate agency which serves for the conveyance of 
potential energy from the first instrument to the second. 
This last factor has just been given for transmission by 
electricity. It is the correlative of the efficiency of the 
pipe in the case of compressed air, or of pressure water. 

It is as useful in the case of electric transmission, as of 
any other method, to be able, in studying the system, to 
estimate beforehand what results it is able to furnish ; 
and for this purpose it is necessary to calculate exactly the 
factors which compose the efficiency. In order to obtain 
this desirable knowledge, the author considers that the three 
following points should form the aim of experimentalists : 

1. The determination of the efficiency K of the principal 
kinds of magneto-electric, or dynamo electric machines 
working as generators. 

2. The determination of the efficiency K, of the same 
machines working as motors. 

3. The determination of the law according te which the 
magnetism of the cores of these machines varies with the 
intensity of the current 

The author is of opinion that experiments made with 
these objects in view would be more useful than those con- 
dueted for determining the general efficiency of transmis- 
sion ; for the latter give results only available under pre- 
cisely similar conditions. However, it is clear that they 
have their value, and must not be neglected. 

There are moreover many other questions requiring to 
he elucidated by experiment, especially as regards the 
arrangement of the conducting wires; but it is needless to 
dwell further upon this subject, which has been ably treated 
by many Englishmen of science, for instance Dr. Siemens 
and Professor Ayrton. Nevertheless, for further informa- 
tion the author would refer to the able articles published, 
at Paris, by M. Mascart in the Journal de Physique, in 
1877 and 1878. 

The author would gladly have concluded this paper with 
a comparison of the efficiencies of the four systems which 
have been examined, or, what amounts to the same thing, 
with a comparison of the losses of power which they occa- 
sion. Unfortunately, such a comparison has never been 
made experimentally, because hitherto the opportunity of 
doing it in a demonstrative manner has been wanting ; for 
the transmission of power to a distance belongs rather to 
the future than to the present time. 

Transmission by electricity is still in its infancy ; it has 
only been applied on a small scale, and experimentally. 
Of the three other systems, transmission by means of ropes 
is the only one that has been employer for general indus- 
trial purposes, whilst compressed air and water under 
pressure have been applied only to special purposes, and 
their use has been due much more to their special suit- 
ableness for these purposes than from any considerations 
relative to loss of power. Thus the effective work of the 
compressed air used in driving the tunnels through the Alps, 
assuming its determination to be possible, was undoubtedly 
very low ; nevertheless, in the present state of our appliances, 
itis the only process by which such operations can be 
accomplished. 

The author believes that transmission by ropes furnishes 
the highest proportion of useful work ; but that as regards 
a wide distribution of the tranmitted power the other twd 


methofls, by air and water, might merit a prefertnce. 








ON THE FARQUHAR FILTERING 
APPARATUS.* 
By Mr. Henry CHAPMAN. 

THE main cause of the present difficulties experienced in 
the disposal of the sewage of large towns, is the failure to 
obtain an economic system of pure filtration for such 
enormous volumes of liquid. This is proved by the fact that, 
out of the numerous Fitering processes, both mechanical 
and chemical, that have been tried, not one has been gene- 
rally adopted ; and even such important centres of civilisa- 
tion as London and Paris continue to have their rivers 
polluted, and the health of their inhabitants injuriously 
affected by the unfiltered sewage. 

The reason of the failure of the various mechanical pro- 
cesses is easy of explanation. In all mechanical filters, 
whether by canvas discs, bags, cloths, or sand, or other 
grapular beds, the impure liquid is pressed against a porous 
material, the surface of which should be sufficiently fine to 
arrest the solid impurities, and allow only the pure liquid 
to passaway. When these solid impurities are of a slimy 
nature, as in sewage, their deposit on the filtering surface 
quickly becomes so impervious that the liquid is prevented 
from passing through the deposit to the filtering surface, 
even though great pressure be employed. The operation 
consequently comes soon to an end, and cannot be resumed 
until this deposit has been removed. ' 

Owing to these repeated stoppages at short intervals for 
cleansing, such an immense amount of manual labour, and 
such a large number of spare machines, or cloths, or filter- 
beds are required, to filter the sewage, even of a small 
town, as render the cost of filtration quite disproportionate 
to the advantages to be obtained by it. 

It is therefore evident that for a system of filtration to 
be successfully employed, in an economic point of view, for 
sewage, it is absolutely necessary that these frequent 
stoppages be avoided. 

The principle of the Farqubar filter is that of the con- 
tinuous removal of the solid or slimy matters, held in sus- 
pension in the liquids to be filtered, as they become deposited 
ou the surface of a filter-bed, during the process of filtra- 
tion. The surface being thus continually freed from 
obstruction, rapid and continuous filtration is obtained. 

Description of the Machine and Process.—The filter-bed, 
which is composed of sawdust or sand or powdered cinders, or 
other cultehle quamaien material, is contained in the closed 
cylinder W, Fig. 1 (see next page), and rests upon a coarse 
canvas or cloth, which is supported by a perforated plate 
resting on a strong grating U. 

The liquid is forced into the filter at the nozzle A, and 
passes through the hollow screw spindle B direct to the 
underside of the cutter-plate S, where it is distributed 
uniformly through the channels C on to the surface of the 
filter-bed. The filtered liquid passes through the filter-bed, 
leaving all its solid impurities on the surface of the bed, and 
finally issues from the pipe X. 

During the process of filtration, the cutter-plate S is 
made to revolve by means of the pulley L and the bevel 
gearing attached, and when desired is caused to descend at 
any speed required, irrespective of its speed of revolution, 
by means of the feed motion F G, as shown. 

In some cases the solid matters beld in suspension in the 
liquid to be filtered are of a chalky nature, a thin deposit 
of which forms of itself a good filtering medium. In 
these cases it is only necessary to revolve the cutter- 
plate continually over the surface of the filter-bed in the 
cylinder W, and not to cause it to descend. The accumnu- 
lating deposit will then be continually scraped off, and 
forced up the inclined plane of the knife K on to the top 
surface of the cutter-plate S, the under surface of which 
will thus always be kept free; and the supply of liquid will 
be continually in direct contact with the surface of the 
filter-bed. 

In other cases the solid matters held in suspension in the 
liquid to be filtered are of a slimy nature, a thin deposit of 
which, if left on the surface of the filter-bed, would stop 
the filtration. In these cases it is necessary to cause the 
cutter to descend as well as to revolve, so that at each 
revolution of the cutter a very thin layer of the granular 
filter-bed will be cut up and scraped off, together with the 
slimy deposit adhering to it, thus producing at each revolu- 
tion of the cutter aclean filtering surface on the filter-bed, 
and practically starting a new filter. 

The speeds of the revolving and descending motions of 
the cutter-plate are determined by the amount of deposit 
required to be removed from off the surface of the filter- 
bed in a certain time. 

When the cutter-plate has descended to within 2 in. or 
3in from the bottom of the filter-bed, the descending | 
motion of the cutter-plate stops automatically. The opera- | 
tion is then at an end, and the filter-bed, which at the | 
commencement of the operation was underneath the cutter- 
plate, will now be at the top of the cutter-plate, and inti- 
mately mixed with the solid impurities which it has 
arrested. If desired, the liquid remaining in the filter-bed 
at the end of the operation can be expelled at the pipe X, 
by means of compressed air forced into the filter through 
the centre pipe B. 

To remove the fouled filter bed, it is necessary first to 
unbolt the cover Q, and to raise it to the dotted lines as 
shown. Then, by means of the reversing gear K, the 
cutter-plate, which may have taken many hours, or several 
days, to descend to the bottom of the filter-bed, can be 
made to revolve in a contrary direction, when it will 
quickly ascend the full pitch of the screw at each revolu- 
tion, and the fouled filter-bed will, in a few minutes only, 
be automatically discharged over the top of the cylinder 
W. Both the cutter-plate and the cover Q are then raised 
to a suitable height above the cylinder W, as shown by 
dotted lines, so as to allow of the cylinder being cleansed, 
and a fresh filter-bed being placed therein ready for another 
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process. The whole of the above operation for a large 
machine should not exceed one hour. ‘ 

From the above it will be seen clearly that each time the 
cutter or scraper of the cutter-plate removes the solid 
impurities, and thereby frees the surface of the iilter-bed 
from the impurities which would otherwise choke the filter 
and stop the filtration, a fresh filter is, to all intents and 
purposes, created. Thus it is evident that the removal of 
a thousand choked filtering surfaces during one continuous 
—— is practically the creation of a thousand fresh clean 

ters. 

Results of Working.—The length of time during which 
one filter-bed continues to filter depends upon the amount 
and nature of the solid impurities held in the liquid, and 
the depth of the filter-bed. The pressure required in the 
liquid also depends upon its nature, and upon the speed of 
filtration desired. On these points the following summary 
of experimeuts made in France will furnish a safe guide for 
calcalations. 

The size of the filter-bed used during these experiments 
was only 25 centimetres (94 in.) in diameter, and 25 centi- 
metres in depth. 

1. At Les Jardins d’Essai des Travaux de Paris, 
Asniéres, near Paris, experiments were made, August 27, 
1880, in the presence of M. Buffet, Ingenieur-en-Chef des 
Ponts et Chaussées, and of Messrs. Durand-Claye and 
Locquet. The ‘‘eau des égouts,” or town sewage, was 
filtered perfectly bright and continuously at an average 
speed of 6.25 litres (1.375 gallon) per minute, with a pres- 
sure of liquid equal to one atmosphere. W.hen the pressure 
was increased to 14 atmosphere, the speed was 8 litres 
(1.761 gallon) per minute. 

2. At the Dépotoir des Travaux de Paris, La Villette, 
Paris, experiments were made on October 7, 1880, in the 
presence of M. Duval, manager of the dépotoir, and his 
assistants. On this occasion the ‘‘ eau-vanne,”’ or night 
soil, was filtered perfectly bright and continuously at the 
rate of 1.50 litre per minute, with a pressure of liquid 
equal to one atmosphere. 

This is admitted to be the most difficult of all liquids to 
filter. It has never been filtered continuously, previous to 
the above experiment, and its filtration is one of the burn- 
ing questions of the day on the Continent. It was then 
proved, to the satisfaction of the engineers and officials 
appointed by the French Government to superintend these 
experiments, that the machine was capable of separating 
the solids from the fluids, and that satisfactory filtration 
was obtained, as shown by the samples taken, which are 
now in the laboratory of the Ponts et Chaussées. 

And further, MM. Duval and Durand-Claye state, with 
reference to the experiment on the ‘‘ eaux-vannes,”’ that 
‘‘at the beginning of the operation the filtering bed was 
twenty five centimetres deep, and at the end was only 
seventy-five millimetres (3 in.) deep, and the liquid still 
passed out clear.”’ 

In order to demonstrate practically, before the officials, 
the great advantage of the continual removal of the choked 
surfaces, the rotary motion of the cutter-plate was stopped 
in the middle of the above experiments, and the knife on 
the cutter-plate consequently ceased to scrape off and 
remove the impurities from the surface. Directly this 
took place the filtration rapidly diminished in volume, and 
in a few minutes it was totally arrested, though the pres- 
sure of liquid on the filter-bed was maintained the same. 
The cutter-plate was then made again to revolve, and as 
soon as the choked surface was cut off and forced up the 
knife on to the top surface of the cutter-plate, the filtra- 
tion took place as rapidly as at the beginning of the 
experiment. 

3. At the Sugar Works of the Compagnie de Fives-Lille, 

at Coulommiers, experiments were made in the presence of 
M. H. Pellet, chemist to the Compagnie de Fives-Lille, and 
of the manager and engineers of the works. Beet sugar 
juice was filtered perfectly bright and continuously by the 
model ‘machine, with bed 93 in. deep, at the rate of eight 
litres (1.761 gallon) per minute with a pressure of liquid 
equal to two atmospheres. The filtration was continued 
for the space of four hours, and could have been continued 
for four hours longer, without changing the filter-bed or 
arresting the process, had it been desired. 
The filtration was pronounced by the chemist, M. Pellet, 
to be perfectly pure, in fact as pure as if it had been filtered 
through blotting paper, and much better than the average 
filtration obtained from their ordinary press filters. M. 
Pellet also stated that he saw no reason why a machine 
could not be constructed to filter continuously for four 
days. Their ordinary press filters act for only two and a 
half hours, after which they have to be taken to pieces. 

The Compagnie de Fives-Lille, who have acquired the 
right to manufacture these machines in France, are now 
constructing a large apparatus. 

4. River water having clay and slimy matters in sns- 
pension, such as choke up all ordinary filters, is filtered 
perfectly bright and continuously by the model machine, 
having a filtering area of only 25 centimetres (93 in.) dia- 
meter, ata rate exceeding 1U litres, or 2.2 os per 
minute under a pressure of one atmosphere only. Under 
a pressure of two atmospheres, the speed of filtration would 
no doubt be greatly increased. 

Applications. Sewage.—In this country there is no 
such difficult liquid to filter as the “ eaux-vannes,’’ which, 
according to French Government engineers, contain about 
100 per cent. more of solid matter than the ordinary sewage 
here. For this difficult liquid, and also for sewage, orai- 
nary sawdust is found to be the best material of which to 
compose the filter-beds. Owing to its light, elastic, and 
absorbent nature, it readily takes up and retains about 
eight times its own weight of the impurities arrested. Is 
is very cheap, easily obtainable in — quantities, and, 
when surcharged with sewage matter, forms a valuable 
manure. It is however by no means necessary to the pro- 
cess that sawdust only should be used. If desired, 
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for clay lands, especially when mixed in the solid sewage, 
can be employed. 

In the experiment at Asniéres before mentioned, the 
sewage was filtered in the same black state as it came 
direct from the main sewers of Paris; but before filtering 
the “‘ eaux-vannes ”’ it was found advisable to mix a small 
quantity (only 3 per cent.) of lime with the thick slimy 
liquid previous to filtration, as thereby greater speed was 
obtained than when filtered in its natural condition. 

A very important advantage of this process for sewage is 
the solid condition, at the end of the operation, of the resi- 
duum absorbed by the filter-bed. If, at the end of the 
operation, the balance of liquid in the bed is expelled, by 
means of compressed air introduced into the cylinder 
through the hollow screw spindle, previous to taking off 
the cover, the filter-bed and residuum form together a 
solid, and of course valuable, cake of manure, ready to be 
at once conveyed by road or rail to any part of the country, 
without having previously to undergo a drying process, 
with its great expense and serious objection in a sanitary 
point of view. 

The cost of filtration of the sewage of towns by this 
process should be nil, as it is computed that it will be fully 
covered by the price to be obtained from the sale of the 
sewage cake as manure. The speed of filtration, by the 
bee machine, of the sewage at Asniéres before referred 
to, was 8 litres, or say 1.761 gallon per minute, through 
an area of 93 in. diameter. Therefore the speed through 
one square foot of area is 3.31 gallons per minute, and an 
apparatus 10ft. in diameter would filter 260 gallons per 
minute, or say 374,400 gallons per day of 24 hours. As 
the time occupied between the stopping of one operation 
and the commencement of another, after emptying of the 
filter and renewal of the bed, should not exceed one hour, 
it will be easy to estimate the number of machines that 
would be required to filter any given quantity of sewage to 
be operated on per diem. 

ater Works.—For this purpose this apparatus will 
prove of great value. Firstly, from an economic point 
of view, the large filtering areas now employed, together 
with the necessary spare filter beds, all of which occupy 
much valuable land, would be dispensed with. Secondly, 
from a sanitary point of view, the water would not be 
exposed in large surfaces to the unhealthy action of the 
atmosphere in or near large and densely populated cities. 
Lastly and chiefly, the filtration by this process has been 
proved to be much purer than anything obtained by the 
ordinary processes of filtration ; in fact, again to quote 
the words of M. Pellet, ‘‘ the filtration was as pure as if it 
had been filtered through blotting paper,’’ which is the 
recognised test of pure filtration. 

In all the experiments referred to, after the filtration 
was finished, samples of the filter-bed were carefully taken, 
and it was found, in each case, that the portion of the 
filter-bed which had been cut up during the process of 
filtration was intimately mixed with the solid and slimy 
matters which it had arrested. Also that the portion of 
the filter-bed which had not been cut up was perfectly 
clean throughout, with the exception of its top surface 
only, which was coated with a thin deposit of the solid 
impurities ; thus proving, beyond doubt, that the solid 
impurities did not penetrate below the surface of the 
filter-bed. 

With a view to give some comparison between the cost 
of filtration with this process and with that employed by 
the metropolitan water companies, the following extract 
from one of the official reports may be taken as a guide : 

Average Rate of Filtration per Square Foot of area per 

our, 
New River Company 


23 gallons. 
East London Compan 1 


” 


Southwark and Vauxhall Company 1} 4, 
West Middlesex Company — 
Grand Junction Company — « 
Lambeth Company 4 ot 


9 


Chelsea Company fm “i 

From the above it will be seen that the average rate of 

ages is approximately 2 gallons per square foot per 
our. 

Takiog the speed of filtration by the model machine (as 
before referred to) at 10 litres per minute, with a pressure 
of one atmosphere only, through a filtering area of 25 
centimetres diameter, the quantity per square foot area 
would be 18.8 litres, or say 4! gallons per minute, or 247} 
gallons per hour, as against 2 gallons per hour by the 
ordinary process now employed. From this calculation it 
follows that one machine 10 ft. in diameter should filter 
466,560 gallons per day of 24 hours. 

The construction of the machine being exceedingly 
simple, the cost should not form a large item, and for 
the same reason the cost of maintenance should bear but 
a small proportion to the amount of work dene. The feed 
of filtration in this machine is always constant, and no 
difficulty should be experienced in filtering waters contain- 
ing fish-spawn or clay matter in suspension ; whereas in 
the ordinary sand filters the filtration diminishes daily as 
the surfaces become choked, especially when with slimy 
deposits. The washing of the filter-beds can be performed 
on the same system as that now employed by the water 
companies. 

As these calculations are based upon the results obtained 
with a pressure of liquid equal to one atmosphere only, it 
is evident that, if a greater pressure were employed, 
within reasonable limits, an increased speed of filtration 
would be obtained, and that without detriment to the 
purity of the filtration ; as was proved by the experiments 
at - ene where a pressure of two atmospheres was 
used. 

Manufactures.—It will readily be seen that, in addition 
to water and sewage, this automatic self-cleansing process 
may be expected to effect a revolution in all kinds of filtra- 
tion, and will prove of great benefit to sugar-makers, dis- 


? 





tillers, brewers, vinegar-makers, and others who require 
pure, rapid, continuous, and economic filtration. It 
entirely supersedes and dispenses with the use of cloths or 
bags, which entail a considerable annual outlay, and which 
do not produce an average pure filtration. For brewers 
and distillers it would be specially useful in filtering the 
refuse, which at present contains a very large amount of 
good liquid, that is practically wasted, owing to the ina- 
bility of any existing system to filter it continuously. 
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Advantages of Sawdust as a Filtering Matenial.— 
Taking bulk for bulk, it has been found that the following 
great advantages are in favour of sawdust, as against 
sand, Xc. : 

1. It is a cheaper commodity. 


| 


clear liquid, prior to making the filter bed, in order to 
create capillary attraction equally in all directions, so that 


| the filtered liquid shall flow equally through the whole of 





the bed. 

Repeated tests have been made to ascertain if the liquid 
| to be filtered drives before it the whole of the liquid used in 
| the saturation of the bed prior to filtration. This has 
| always been proved to be the case, by the following test. 
| The amount of water used in saturating the bed has been 











carefully measured. So soon as this quantity had been 
extracted, and not till then, did the filtered sewage, or sugar 
juice, &c., pass out of the machine. 

In conclusion the author wishes to express his thanks to 
Mr. John Frederick Cooke Farquhar, and Mr. Walter 
Oldbam, the inventors of the process, for the assistance 
given in preparing this paper. 





BOILER EXPLOSIONS. 

THE President of the Manchester Steam Users’ Associa- 
tion, Mr. Hugh Mason, M.P. for Ashton-under-Lyne, is 
bringing in a Bill for the prevention of these catastrophes, 
by which so many lives are constantly sacrificed. This 
Bill is to be read a second time on Wednesday, the 16th 
instant. The following is a circular letter which has been 
addressed to each sealer of Parliament, and gives in brief 
the scope of the measure : 

** In Parliament, Session 1881, Boiler Explosions 

Bill, second reading, February 16. 
House of Commons, Feb. 4, 1881. 

‘You cannot fail to be aware of the frequency of steam 
boiler explosions and the lamentable loss of life resulting 
therefrom. By two explosions that occurred last year, 
one at Walsall on the 15th of May, and the other at Glasgow 


| on the 5tk of March, as many as 50 persons were killed and 


2. Its cost of conveyance is not a serious item, as it is | 


with sand. 

3. Much less manual labour is required in washing saw- 
dust, chiefly on account of its lightness and portability. 

4. It produces far purer filtration, because the grains of 


sawdust, when saturated, pack closely together, and the 
| 


ater the pressure employed the tighter the grains become | 


nit together, which cannot take place with sand. 

5. More than three times the volume of liquid is filtered 
in a given time throagh sawdust than through the same 
bulk of fine sand, by this process. The reason is that the 
solid pene are arrested immediately on the top sur- 
face of the sawdust, and are therefore instantly removed 
by the cutter, so that rapid and continuous filtration 
ensues ; whereas with sand the impurities always penetrate 
some distance below the top surface, owing to the impos- 
sibility of making the grains of sand pack close enough 
together, even under great pressure. In fact the grains of 
sawdust tightly overlap each other under pressure, being 


thus equivalent to a number of pressed layers of fine cloths | 


or blotting paper, and the sawdust bed is thus impervious 
to anything but pure liquid. 


49 others injured. 

“The measure proposed with a view of preventing these 
disasters is of a very simple character. Its object is to 
make better provision for inquiries with regard to boiler 
explosions, whether fatal or not, so that the true cause 
may be arrived at in every case, and the responsibility 
brought home to the right party. In the event of a boiler 
explosion at sea, such an investigation as that proposed in 
this Bill is held nnderthe Merchant Shipping Acts 1874 to 
1876, and in the event of a railway disaster, as, for instance, 
the fall of the Tay Bridge, such an investigation is held 
under the Regulation of Railways Act, 1871. The Boiler 
Explosions Bill, 1881, therefore, does not propose to intro- 
duce any new principle, but only to extend one already 
adopted, and to secure as full an investigation for every 
explosion occurring on land, as that already secured for 
every explosion occurring at sea. 

‘** There is no doubt that the majority of boiler explosious 
could be prevented by competent periodical inspection. 
Bat it is not proposed in this measure to go so far as to 
render inspection compulsory. It is thought better to be 
content, for the present at all events, witha more moderate 
measure, trusting that the institution of a searching inves- 
tigation in the case of every explosion, will prove sufficient 
to arouse steam users to a due sense of their responsibility, 
and thus render further legislation unnecessary. 

‘© It will be seen that this measure does not in any way 


| lessen the boiler owners’ responsibility. 


The question naturally arises, whether sawdust imparts | 


any flavour to the filtered liquid, which with sugar, &c., 
might be a disadvantage. The answer is that, after the 


liquid with which the sawdust has been saturated previous | 
to filtration has been expelled, no flavour from the saw- | 


dust can be detected in the filtered liquid. The reason is 
that the liquid with which the sawdust was saturated is 
thoroughly absorbed into the loose grains of the sawdust 
like a sponge, and that the whole of this liquid is, under 
pressure, squeezed out of the grains, carrying with it the 
greater part of the flavour in the sawdust. The sawdust 
being then in a compressed state, the filtered liquid is 
prevented from entering into the interior of the grains, 


‘* We trust we may have your support in bringing this 
measure forward, feeling sure you will agree with us in 
the importance of arresting, as far as possible, the present 
sacrifice of human life from steam boiler explosions. 

Huocu Mason, 

TuHos. Burk. 

Henry Leer. 

Henry BROADHURST.” 








VicTror1AN Rariways.—All the railways in Victoria 
now belong to the State. On June 30, 1878, the Victorian 
Government completed the purchase of the Hobson’s Bay 
Railway. The purchase money was 1,320,820/., being at 


and in its rapid passage between the grains it does not | the rate of 801. for each paid-up share of 50/. This line 
| is now connected with the Gippsland Railway by a branch 


carry with it any flavour therefrom. 
In all cases the sawdust must be saturated with some 


from South Yarra to Oakleigh. 
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One of the most important portions of the ammunition 
for breechloading small arms is the brass case which | 
receives the powder charge, and carries at its base the | 
percussion cap, the upper end of the case embracing the 
lower part of the bullet. In the United States, and 
several other countries where common sense is superior 
to conservatism and routine, the cartridge cases are of 
solid drawn brass, and are as truly made as any part of 
the rifle mechanism. We believe that the Duke of Cam- 
bridge has been always in favour of this and other obvious 
and sensible economies, but the War Office authorities 
unfortunately are not so far advanced as to entertain the 
abandonment of antique and time-honoured regulation 
patterns, and consequently the comparatively ill-made 
and clumsy Boxer cartridge continues, and probably for 
a long while will continue, to be the type of our small 
arms ammunition. It is evident that the cost of the 
brass cartridge, whether it be well or ill made, is very 
considerable, and taking into consideration the millions 
of rounds which are fired even in times of peace, and the 
indefinitely larger number in times of war, the loss in 
wasted cartridge cases represents annually a very large 
sum, and the advantages which would accrue from 
the re-use of the cases would be very substantial; 
indeed, it has happened on many occasions that if any 
simple appliance had been available by which cases that 
had been fired could be rapidly and quickly made up 
again into serviceable rounds, our troops would have 





been relieved from critical and dangerous positions, and 


would have been able to have pushed forward advan- 
tages which shortness of ammunition prevented them 
from doing. So convinced is the Indian Government of 
the necessity of supplying troops with such facilities 
when campaigning, and of the economy of doing so when 
in cantonment, that it has adopted the extremely 
efficient and simple devices designed by Mr. Richard 
Morris, of the Scinde, Punjab, and Dehi Railway, Lahore, 
which we illustrate on the present page. The opera- 
tions to be performed on the fired and distorted cartridge 
caseare: 1. Toremovethespentcap. 2.Torestore the 
case to its proper form, including the recess in the base 
of the case within which the cap is placed. 3. To recap 
the cartridge either before or after loading. In con- 
nexion with these processes there are several modifications 
to be mentioned in their proper place, chiefly depending 
upon whether the cartridges are blanks or provided with 
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Fig. 16. 
bullets. For restoring the case to its proper dimensions 
after it has been distorted by firing, it is placed in a 
former, made as shown in Fig. 1. This former, or die, 
consists of a cylindrical body a, containing a metal liner 
bored out to the proper size and form of a case, the upper 
part being bored out cylindrically toa somewhat larger 
diameter, as shown. Over the top of the body is screwed 
a cap a' with an opening in the middle, and the lower 
part fits into a base 4, in the bottom of which is a small 
opening b'. Sliding within the body a of the die is a 
plunger c, the head of which is enlarged so as to fit the 
upper part of the bore in the die, and the top of this 
head is dished hemispherically, as indicated by dotted 
lines. The former, or die, is used as follows, The base 
b is fixed in a solid block of wood which has a hole in its 
centre. A distorted cartridge case is then placed in the 
die, and the head or cap is struck with the flat face of a 
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copper hammer until the body of the die is driven home 
to the bottom of the basec. This operation reshapes the 
cartridge case. The plunger c is then struck with 
the pointed head or nose of the hammer which ejects 
the cartridge case from the die. The head of the 
plunger is hollowed in order that the effect of the 
blow with the hammer may be centralised, and any 
tendency to jam or strain the plunger obviated. The 
same operation also effects the removal of the useless 
cap by means of a small needle punch attached to the 
bottom of the plunger as shown in the drawings, where e! 
is the punch made with an enlarged head, which rests 
against the flat end of a screwed projection on the plunger, 
and over whicha screwed cap passes, holding the punch 
in place. The same device is also used for recapping in 
such cases where it is desired that this operation should 
precede that of charging. The wuncapping needle 
having been removed, a small stud (Fig. 2) is inserted 
in the hole of the cap 4, the inner face of the stud being 
made concave to approximate to the form of the head 
of the cap; the case is then replaced in the die a with 
the cap, an anvil as shown is inserted in the cap 
chamber, and the plunger c is placed with its lower end 
bearing on the base of the cartridge case; the die is 
then driven home, and the cap thereby forced into 
place. It will be noticed that the plunger for this 
operation is hollowed out at the bottom in such a 
way as to allow of the entry of the cap chamber 
and the projecting part of the anvil, so that the process 
of recapping effects, at the same time, the removal of any 
distortion that the cap chamber may have received by 
the previous discharge. If from the same cause the 
flashing passage in the chamber, which allows the flash 
from the cap to pass to the powder, has been affected, it 
can be reduced by means of a suitable former attached 
to the end of the plunger, or the bottom of the latter 
may be capped to answer the same purpose; this 
arrangement is shown in Figs. 3 and 4. 

Where, as is usual with ball cartridges, it is desired to 
insert the caps as a final operation, the apparatus shown 
in Figs. 10 to 13 is employed. It consists of a die A, 
the interior of which is bored out so as exactly to fit the 
cartridge, and to it is screwed a tube B of any desired 
length; this tube acts as a safety device, and the 
end of it is pointed in any desired direction, so that 
if during the operation of capping a cartridge should 
accidentally explode, the bullet may be fired into a 
sand heap, or be otherwise rendered harmless. <A 
plate A’ is attached to the face of the die, of the form 
shown in Fig. 10, and having two stops Q and R. 
Pivotted to this plate at D is the lever C which can be 
moved to and fro between the stops Q and R. Fixed to 
C is the spring lever E held away from C by the spiral 
spring placed around the slotted stud in which E is free 
to move to and fro. Jointed to the lever E is a plunger F 
entering a hole in the lever C and able to move to and 
fro by pressing the finger plate of E. When the lever 
C is thrown over to its lowest position against the stop R, 
the hole in which the plunger works is accessible and a 
cap is inserted in it in frontof the plunger; on throwing 
the lever over to its position Q, the cap is brought 
immediately opposite the cap chamber of the cartridge 
contained in the die A, and by pressing the lever E the 
cap is forced by the plunger into its proper position. The 
cartridge is extracted by means of the mechanism shown 
on the drawings. On the top of the die is the extractor 
bar O connected bya vertical pin to the horizontal lever 
N, the pin passing through a slot in the lever as shown ; 
the lever is jointed to the top of the die block as shown 
in Fig. 13. Fastened to the lever C and fitting fover 
the curved top of the plate Ais a block L, to which a 
bent tongue M, free to move in one direction only, is hung 
by a pin. On throwing over the lever C to its position R, 
the tongue strikes the curved end of the lever N and 
throws the opposite end forward, and with it the extractor 
and cartridge. But on the return movement the tongue 
M, whi-h is then free to swing, passes over the end of 
the lever which is thrown back to its normal position by 
the spring P. This extremely neat and ingenious device 
occupies but a small space and can be instantly clamped 
on to a table, or any convenient place. 

One of the most interesting features of Mr. Morris’s 
invention remains to be noticed. It is the hydraulic 
uncapping arrangement, and is illustrated by Figs. 14, 
15, and 16. Figs. 14 and 15 show a form specially adapted 
for military purposes. It consists of a block G with a 
number of holes bored init to fitthecases. Hinged tothe 
bottom of the block is a tight-fitting cover g' recessed 
opposite the holes to receive the base of the cartridge, 
while openings are also formed through the block corre- 
sponding to the axes of the cartridge cases ; a raised lip is 
formed round the top of the block. The cartridge 
cases are then filled with water, and a short plunger 
fitted at the lower end with a cup leather is inserted 
in each case successively and struck smartly with a 
hammer, the result being that the blow is transmitted 
through the water with sufficient power to drive out the 
cap, which falls through the opening in the plate g!. 
The same arrangement can be used for recapping, by 
inserting a cap through each of the holes in the cover, 
and pressing them home by a capping plug or pin. 

A modification of this device adapted to sporting cases 


place by the serew and nut bearing on the projection 
formed on one side of the central receiver. The inside 
of the bottom plate is recessed, and three holes are formed 
in it to allow of the escape of the old caps, while a 
loose piece with three concave studs can be fitted 
into the recess to serve as abutments when recapping. 
The whole of the appliances we have described are 
remarkable for their compactness, simplicity, and 
efficiency, and it requires little consideration to under- 
stand their great usefulness and the economy which can 
by their means be effected. With a very slight training 
any soldier can become proficient in these various rapid 
processes of utilising cartridge cases which are now use- 
less, and we have no doubt that the apparatus ought to 
form a part of the equipment of every regiment, and the 
knowledge of employing it, a necessary portion of the 
education of as many men as may be sufficient to replenish 
the empty cartridge cases. 

A few figures will serve to give an idea of the saving 
that may be effected in this direction. The average 
number of rounds of ball cartridge supplied to the 
infantry of the regular army, and to volunteers, is 100 per 
man, to the militia 20. Taking the numbers of their 
forces to be approximately as follows: 


Regulars 80,000, total rounds per annum 8,000,000 
Volunteers 200,000 oa os i 20,000,000 
Militia 139,000 9° ” ” 2,780,000 


30,780,000 
The cost of the blank cartridges is 1/. 2s. 10d. per 1000, 
of which 4s. 2d, is for powder, 2s. for caps, and 2s. for 
loading, leaving 14s 8d. as the cost of the cases per 1000. 
The ball cartridges of course cost more, since the case is 
more expensive and the projectile has also to be added. 
But assuming that the 30,000,000 rounds of ball cartridge 
annually fired for practice and exercise were collected 
and reloaded, and allowing a cost of 2s. per 1000 for their 
collection, the expense of reproducing them as blank cart- 
ridges would be 10s. 2d. per 1000, showing aclear saving of 
12s, 8d. per 1000, or 19,0002. a year. Of course so large a 
quantity of blanks would not be required, but the cases 
could be made up as ball cartridges without any differ- 
ence in the economy effected, and this saving would in 
one year pay for the cost of the apparatus three times 
over. At present none of our colonies possess the means 
of making up breech-loading ammunition, but are all 
dependent upon Woolwich for their supplies. By the 
use of this apparatus, together with bullet-making 
machinery, which is inexpensive and easily worked, and 
caps, of which an unlimited number can be kept in store, 
every Colonial Government may be made at all events ten 
times as independent of this class of war material as 
they are at present, provided the solid brass cartridge 
can be introduced, as it must be one day, for this can be 
reloaded ten times without injury. We may mention 
that the apparatus we have described is manufactured 
by Messrs. Middleton and Co., of Southwark, London, 
and Messrs. Greenwood and Batley, of Leeds. 








Tue Brusu Etectric Ligut.—On Wednesday night 
the composing-room at the Daily Press office was illumi- 
nated by three electric lights supplied by the Brush 
machine, now at work experimentally in the office. The 
lights were placed about 6 ft. over the heads of the com- 
positors, po the light in the room was equal to the light of 
a brilliant sunny day. The fifty gaslights ordinarily used 
in the room make the room hot, especially in warm weather. 
One effect of the electric light is to completely remove this 
source of inconvenience.— Daily Press. 





LONDON ASSOCIATION OF FOREMEN ENGINEERS AND 
DRAUGHTSMEN.—The second monthly sitting of this 
Association was held at the Cannon Street Hotel, on 
Saturday the 5th inst. Mr. Robert Blackadder Vini- 
combe presided, and the first business, after that of the 
usual routine nature, consisted in the election of Mr. 
John Batey (of Mr John Esson’s Fngineering Works) as 
an ordinary member. Afterwards Mr. Reid, with a view 
to increase the benevolent fund of the Association, pro- 
posed that the terms of subscription for ordinary member- 
ship should be raised from two guineas to two and a balf 
guineas perannum. As, however, this involved an altera- 
tion of the rules, the consideration of the question was 
necessarily postponed for two months. The committee 
were next empowered to make, as soon as possible, arrange 
ments for holding the anniversary festival. 





LONDON INTERNATIONAL MEDICAL AND SANITARY 
EXxHIBITION.—The regulations for this Exhibition which 
is to be held by the Parkes Museum of Hygiene at South 
Kensington from July 16th to August 13th this year, 
were finally decided upon at a meeting of the committee 
last Wednesday (February 9th), and the full prospectus 
with forms of application for space will be ready for issue 
this week. The charge for floor space is to be Il. per 
foot frontage, with an average depth of 6 ft.; wall 
space, from 5s. to 10s. per square yard. All applications 
for space must include a description in writing of the 
articles proposed to be exhibited, and the space allotted is 
to be strictly for the exhibition of articles specified. For 
machinery in motion exhibitors will have to provide gas 
engines. Certificates of merit will be awarded and the 
list of awards will be published in the annual report of 
the Parkes Museum of Hygiene. New inventors will be 
protected, as the privileges of the Protection of Inventors 
Act, 1870, will be extended to the Exhibition. The work 
of organisation will be carried on at the Parkes Museum, 





is shown in Fig. 16. Here a group of three receivers 
is cast in one block, the hinged bottom being held in 


and for this purpose the library of the Museam will be 
open daily from ten to four, Saturdays ten to two. 


FOOT BRIDGE OVER THE SEINE 
Al’ PASSY, 

Tus foot bridge, which crosses the Seine at Passy, 
serves to connect the suburbs of Passy and Grenelle, and 
consists of two portions of unequal length. The shorter, 
295 ft, 3 in. long, connects the quay at Grenelle to the 
Ile des Cygnes, and the other, 393 ft. 8in. long, joins 
the Ile des Cygnes with the quay at Passy. The bridge 
was constructed by MM. Cail and Co. in seven months, 
having been commenced in September, 1877, and finished 
in April, 1878. The girders rest on the abutments and 
on four cast-iron cylinders, the construction of which is 
shown on our two-page engraving; the middle girders 
are circular and the ends are parabolic in form. At the 
centre of each span they are connected together by an 
expansion joint, the details of which are shown in Fig. 7. 
The pressures exerted on the abutments being vertical, 
it was possible to construct the masonry very lightly ; 
the abutments are founded on piles and the piles were 
sunk by means of compressed air to a depth of 13 ft. 
The following are the leading data respecting this work : 


Total width of crossing ... i 738 ft 

Width of shorter ,, do 295 ft. 3 in. 
pat larger ,, an 393 ft. 8 in. 

Total length 686 ft. 1lin. 


Width between railings .. |. 21 ft. 5 in. 
Total area of bridge ° eve 14,693 sq. ft. 
»» _ weight of girders ... 410 tons. 


Weight per square foot 61.44 Ib. 

Test load per square foot... , 143 lb. 

Maximum measured deflection ... 4.32 in. 
” calcula 4.72 in. 


- strain on the ironwork 
when tested ... aR ... 4,13 tons per sq. in. 
Maximum load on piers ... 29.5 to 31.6 lb. per sq. in. 


” 8 abutments ... 42.6 lb. per eq. in. 

99 9 onthe piles... 213\b. per sq. in. 
Total weight of the four caissons 33 tons 

a ‘a eight cylinders 147 tons 

»» 99 structure ... 590 tons 
Price per ton of wroughtiron ... 16.81. 
Total cost of structure 16,0007. 


We have reproduced the foregoing particulars, as well 
as the illustrations to which they refer, from the 
December number of the Nouvelles Annales de la Cou- 
struction. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
fair average attendance on Change at Middlesbrough, but 
very little business was transacted. Messrs. Connal and 
Co., the warrant storekeepers bere, had in stock 137,615 
tons, which was an increase of 1404 tons compared with the 
previous .Tuesday. In Glasgow, Messrs. Connal hold 
a stock of 518,610 tons. The market was weaker, the 
general quotation for No. 3 Cleveland pig being 38s. 6d. per 
ton prompt delivery. Makers declined to do business, ard 
the few transactions which were recorded were confined to 
merchants. 


The Make and Disposal of Pig Iron in Cleveland.—The 
Cleveland Ironmasters’ Asssociation returns for January 
show that of 166 blast furnaces in the North of England 
there are 120 in operation. Sir W. G. Armstrong and Co. 
are building one blast furnace at Elswick-on-Tyne. 
Although the shipments have fallen off during the recent 
severe weather, and there is a consequent large increase in 
stocks, it is believed that as soon as the weather is more 
settled the exports will be exceedingly heavy. 


The Finished Iron Trade.—There is still a great deal of 
work in hand, and prices are firm. Plates are quoted 
6l. 15s., angles 51. 17s. 6d., and common bars 5/. 12s. 6d. 
per ton, less 24 per cent. Puddled bars are selling at 
3l. 17s. 6d. per ton net cash. 


Engineers and Shipbuilders.—Throughout the North of 
England there is plenty of work going on. All the engi- 
neering establishments are well off for orders, and the ship- 
builders have contracts which will occupy them for many 
months. In one or two places there is some difficulty about 
wages questions, but no stoppage of work is apprehended. 
The Coal and Coke Trades.—There is a steady demand 
for all kinds of fuel. Prices for coal are unchanged. Coke 
is being offered at 10s. 6d. to 12s. 6d. per ton. All the 
— and coke ovens in South Durham are working 
well. 








SwaNnsEA.—The general business of the port is assuming 
a more healthy tone. Supplies are coming forward more 
regularly. The block of ships waiting to be loaded have 
been pretty well cleared off, and better despatch is now 
obtainable at the various tips. The steam coal clearances 
forthe past week, as compared with those of the previous 
week, show an increase of no less than 5582 tons. The 
anthracite trade is dull, no disposition being shown either 
by buyers or sellers to make contracts, as is customary at 
this time of the year. Several large French contracts 
which have been yearly executed from this port have, it is 
reported, gone into the hands of Belgian colliery pro- 
rietors, who are able to offer their production at much 
lower prices. Iron has been quieter, with symptoms of 
weakness in price. An improvement, however, is expected 
in the course of the ensuing fortnight. Good wrought 
scrap is in demand, and worth about 85s. to 90s. c. p. 
United States port; old rails from 90s. to 92s. 6d. also 
c.p- Steel rails are firm. A contract for 10,000 tons 





expected to have been allotted, has gone to the North. 
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States will in future be payable to him. Mr. Lenox Smith is 
also prepared to receive advertisements for ENGINEERING, and 
will afford full information as to terms, &c., on application. 
The annual subscription for ENGINSERING delivered post free in 
the United States is 10 dols. U.S. currency payable in advance, 


NOTICES OF MEETINGS. 
TRE INSTITUTION OF CIVIL ENGINEERS.—Tuesday, February 15th. 
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foreign technical journals, and the circulars and cata- 
logues of the leading manufacturers in the Engineering 
Trades, either for reference or distribution. A classified 
arrangement of the various advertisements which appear 
either continuously or from time to time in ENGINEERING 
will also be available for reference. Manufacturers are 
invited to contribute their catalogues and circulars, 
which will be indexed and placed under the care of an 
attendant. 
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THE PATENT LAWS. 

Year after year recurs the question, Will the 
Patent Laws be altered this session? That some 
changes are desirable nearly all are agreed; but the 
direction those changes should take is a point on 
which there is less approach to unanimity, That 
this should be the case is not wholly unnatural ; 
the shoe does not pinch all persons alike. A large 
majority maintain that increased facilities should be 
afforded for protecting inventions, and this at greatly 
reduced rates, A small minority maintain that 
patents hamper manufacturers, obstruct free trade, 
and should therefore be abolished. Others again 
favour retention of the Patent Laws, but object to 





reduction in fees; which, they say, would cause 
impediment to the progress of improvement, by 
encouraging the taking out of obstructive patents for 
useless so-called inventions. These and other points 
we propose to consider in connexion with Mr, 
Anderson’s Patents for Inventions Bill iately intro- 
duced into the House of Commons, and which bears 
also the names of Mr. Alexander Brown, Mr. Hinde 
Palmer, and Mr. Broadhurst. This Bill no doubt 
was introduced rather to keep the question in view 
of the Legislature than as a complete measure, and 
unquestionably it contains provisions of the utmost 
importance and practical value. But a certain 
amount of elaboration is essential to a clear under- 
standing of some of its objects. Thus, it proposes 
the appointment from time totime of a Chief Com- 
missioner of Patents, and of second and third Com- 
missioners of Patents, whose salaries are to be fixed 
by the Treasury, and are not to exceed respectively 
1500/., 1200/., and 1000/. per annum. 

These Commissioners it is proposed shall do all 
the duty hitherto performed by the unpaid Com- 
missioners and the law officers, whose duties shall 
thereupon cease. Also the new Commissioners are 
to take over the establishment and to manage all 
the business of the Patents for Inventions Office, 
and to perfect its organisation, more particularly in 
the matter of a library of records and registers so 
indexed and arranged as to facilitate searches, and 
to be easily accessible to the public under such 
reasonable regulations and small fees as the Chief 
Commissioner with the approval of the Lord Chan- 
cellor may from time to time prescribe. It is not 
clear whether the present Commission is to be 
altogether abolished ; or what relationship the chief, 
second, and third Commissioners are to bear to one 
another, Nor is it clear how much power they are 
to have. This is a point of much importance, par- 
ticularly as we observe, in a later clause of the Bill 
—namely, one that provides for the addition to a 
patent of such improvements as the owner may 
desire— that the Chief Commissioner is empowered to 
decide that the improvement proposed is not a legiti- 
mate addition to the patent, but is more properly the 
subject for a new patent. The duties of the law 
officers are, as the law stands, occasionally carried out 
in an unsatisfactory way. The hearing of objections 
is not always conducted as one could wish, and 
occasionally it has happened that applications for 
patents have been very arbitrarily refused. But we 
must pause before transferring the powers now 
exercised by the law officers—not to mention 
those exercised by the other learned members of 
the present Commission—to officials, the highest 
value to be placed upon the chief of whom does not 
exceed 1500/. per annum. Not only so, but the 
powers any Commissioners shall exercise must be 
very carefully defined, and, above all, there must not 
spring up a practice that will impose a sort of preli- 
minary lawsuit upon the would-be patentee. It is by 
all means advisable that the Patent Office Library be 
improved, and every possible facility be afforded for 
ascertaining whether an invention is new; but arbi- 
trary interference on the part of the authorities 
cannot be too strongly deprecated. 

The dogmatic way in which applications for 
patents are occasionally treated in the United 
States and in Germany ought to bea warning. We 
know of many cases in which patents have been 
refused, where clearly they ought to have been 
granted. In one case, to our certain knowledge, an 
American eo was refused to an Englishman on 
the ground that a well-known inventor had pre- 
viously done the same thing. Some time afterwards, 
in a discussion in this country, reference was made 
to the invention in question, when the gentleman 
who, according to the United States Patent Office 
examiner, had previously donethe same thing, actually 
speke of the invention as new. It is not likely 
he would thus have given credit to another, had he 
previously done the same thing, as alleged by the 
United States Patent Office examiner : this official’s 
error in judgment, none the less, resulted in gross 
injustice to a deserving inventor, whose only remedy 
would have been an appeal, involving payment of 
further fees, to say nothing of the delay and trouble. 
Such cases (of which not a few occur) afford strong 
evidence of the impropriety of empowering Patent 
Office authorities to refuse patents or endorse 
opinions upon them. We offer these words of 
warning because, on the face of the Bill before us, 
it is not quite clear how far those responsible for it 
are prepared to go in the direction of conferring 
power upon Commissioners of Patents. 

It is proposed that patents should be granted for 





twenty-one years, and that the stamp duties should 
be—on petition, 10s.; on certificate of record of 
notice to proceed, 10s. ; on law officer’s warrant, 1/. ; 
on sealing, 1/. ; on the specification, 1/. ; on letters 
patent at the end of sevea years, 20/., at the end of 
twelve years, 40/., and at the end of seventeen 
years, 40/. Thus we should get provisional pro- 
tection for 10s., letters patent for seven years 
would cost 4/., and letters patent for twenty-one 
years would cost 104/. With the total sum pro- 
posed we are not disposed to quarrel, but we 
do not think the mode of distribution suggested is 
altogether the best. An annual payment of 5/. 
would be more satisfactory and convenient, and 
there would be less liability to loss of patents 
through oversight. We are aware some people will 
object to the proposed fees as too low, others will 
consider them heavy. Now, whilst on the one 
hand we do not advocate the system that obtains 
in the United States of granting a patent lasting 
seventeen years for a total payment of 7/.— 
on the other hand we concur in the conclusion 
arrived at by the last Select Committee on Letters 
Patent for Inventions, namely, that the duties pay- 
able on patents should be so adjusted as to encou- 
rage inventors to the utmost to make known their 
inventions. Doubtless, it will be said that if the 
fees be reduced, much rubbish will be patented. 
This is an old argument; but it is one easily 
disposed of. To begin with, no one in his sober 
senses will be bold enough to assert that, high as 
the fees now are, all the inventions patented can 
truly be considered ‘‘ of great public utility.” Many 
inventions trifling in themselves, nevertheless have 
a highly beneficial effect upon trade. Of those that 
do not prove practically useful, it is at least true to 
say they do no harm, unless it be to the patentees 
themselves, who doubtless suffer the consequences 
of error in judgment, just as millions of people 
do in all kinds of business transactions, Pet us 
suppose the present fees were doubled, or even 
quadrupled, who shall say that even then all the 
inventions patented {would be “of great public 
utility?” In truth, the possession of money is not 
evidence of inventive skill. To assert that he who 
cannot command the present fees, is therefore 
the less likely to produce a really useful inven- 
tion, would be simply childish. And to say that he 
whose invention is valuable can readily obtain the 
funds needful to protect it, would be to assert that 
which is distinctly at variance with actual experience, 
The fact is, as many of our readers well know, that 
in numerous instances the introduction of inventions 
is delayed through the inventors’ inability to secure 
protection as the law stands. 

It is quite true there are many patentees who, 
though they are not to be accounted rich, are 
able and professedly willing to pay the present fees, 
But are they altogether unselfish who object to 
reduction in patent fees? Do they not in reality 
fear the competition that reduction of fees might 
encourage? Do they limit their applications for 
patents to a single invention, as provided by the 
rules of the Patent Commissioners, and would they 
still hold the same views were those rules invariably 
enforced in practice? If not, do their actions tally 
with their words ? These are matters that perhaps do 
not occur to all minds, butthereis a good deal inthem. 
We will not deny that were the patent fees reduced, 
there would be ;more unremunerative patents than 
now, and perhaps the charges of patent agents 
would have to come down also. But what we have 
to look at is the interest of the community, and in 
this connexion we are satisfied that the advantages 
derived from the greater number of useful inven- 
tions introduced would more than outweigh any 
disadvantages that might result from increase in 
the number of patents for inventions that did not 
prove successful. 

Mr. Anderson’s Bill makes the term of pro- 
visional protection twelve months instead of six ; 
a decided improvement, as in many cases the pre- 
sent period does not suffice to enable an invention 
to be put into the best shape before the patentee is 
committed to his final specification. Also, grace is 
provided for the payment of stamp duties. This 
is a change urgently needed ; many patents are lost 
through accidental or inadvertent failure to pay 
stamp duties in time; and at present there is no 
remedy short of a special Act of Parliament. The 
longest period of grace proposed is one year, and 
the heaviest fine is 100 per cent. on the duty that 
was not paid within nine months of its becom- 
ing due. This is not enough. Nothing must be 
done to encourage laxity, It is right a patentee 
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should have full protection against the conse- 
quences of accident or oversight, but he ought to 
ay for it. Assuming an annual payment of 5/. to 
ts adopted, we think the fine for non-payment 
within the prescribed time should be not less than 
50/.. It would become the practice not to regard a 
tent as void until a year after a paymenthad become 
ue, but (especially with annual payments) this 
would cause no more inconvenience or uncertainty 
than now obtains ; it being understood that nothing 
done by others, during the period of grace, should 
be treated as an infringement. The Bill also pro- 
vides, as already mentioned, for addition of improve- 
ments from time to time. This is well; but they 
should be added at the patentee’s risk, and not be 
subject to prohibition or interference by the Com- 
missioners or other patent office officials. Moreover, 
we see no reason to add to the stamp duties in 
respect of such pee On making the 
deposit, a fee might be charged, but the subsequent 
fees on the patent should remain as if no improve- 
ments had been added. Otherwise there would be 
an inducement to take out separate patents, thus 
postponing the date at which the public would come 
into free possession of the improvements. As to 
the suggestion in the Bill that where officers of the 
Crown cannot agree with a patentee as to the terms 
on which his invention may be used, arbitrators shall 
be appointed; we would say that our experience 
of arbitration does not encourage a hopeful view of 
the probable working of such a provision. 

One point of importance not' provided for in this 
Bill demands serious consideration. The number of 
incompetent, not to say dishonourable, persons pro- 
fessing to act as patent agents is not on the decrease, 
and it is high time that some restrictive measures 
should be adopted. Perhaps this could be best 
effected by carrying out a suggestion of the late 
Mr. Hindmarch, Q.C., and registering all patent 
agents now practising, compelling them to take out 
annual certificates, and rendering them answer- 
able for misconduct ; not only so, but in future no 
one should be admitted to practise as a patent agent 
until after serving articles with a registered patent 
agent, and passing an appropriate examination. 








COLLIERY EXPLOSIONS IN 1880. 

Many managers of fiery coal mines seem to be 
satisfied with their safety, as soon as they are 
convinced that a very great volume of air passes 
up through the up-cast shaft, thus fondly believing 
that this air before it comes out of the mine has 
fulfilled its duty in properly ventilating all parts of 
the workings that ought to be swept clear of firedamp 
by the currents. It is, however, not the quantity 
of ventilation, but its quality, that must be con- 
sidered, when we speak of a good and efficient 
ventilation, and it appears that this truth becomes 
more and more acknowledged in those countries 
where coal mines are infested by explosive gases. 
Probably with this view the Society for Promo- 
ting Industry of Prussia, which since sixty 
years exists at Berlin, has quite recently offered a 
public competitive prize of 300/. (6000 marks) for 
the best solution of the question, ‘‘ How and by 
what means fiery coal mines may be opened, worked, 
and ventilated with the greatest security?” and the 
Prussian Government is likewise going to nominate 
a Special Commission to investigate the explosions 
of fire-damp in coal mines, Similar commissions have, 
at different times, existed in different countries, and, 
no doubt, always done at least some good. In 
this country the great catastrophe at the Felling 
Colliery, near Gateshead, May 25, 1812, by which 
92 miners perished, was the immediate cause for the 
constitution of the Society for the Prevention of 
Accidents in Coal Mines, and at its meeting, in 
1813, at Sunderland, Dr. Clanny produced the first 
safety lamp, which was constructed according to the 
principle, discovered some time previously by the 
great Scotch chemist Tennant, that a flame, viz., 
burning gases, will not pass through somewhat 
narrow meshes of wire gauze, a principle which 
has since been applied to every safety lamp, and 
is in every-day use in all our chemical labora- 
tories where gas is used for heating and boiling 
liquids in glass or porcelain. Sir Humphry Davy, 
who gave his name to this kind of lamp is, therefore, 
not the first inventor, as he brought his lamp only 
out in 1815, and its first test in a mine took place 
on January 1, 1816. The invention of the safety 
lamp was certainly a progress in the right direction, 
but it was unable to fulfil the sanguine expectations 
to which it gave rise; on the contrary, the number 


of accidents increased alarmingly from year to year 
in spite of the use of it, because it was considered 
as an absolute safeguard against explosion, which, 
unfortunately, it is not. This circumstance caused, 
in the House of Commons, the nomination of 
Special Commissions in 1835 and 1844, when all 
men of experience, genius, and talent, combined to 
combat the treacherous enemy, fire-damp. Also, the 
Royal Academy of Sciences of Belgium offered, in 
1839, a large prize for the solution of the problem, 
‘Des moyens de soustraire l’exploitation des mines 
de houille aux chances d’explosions ;” and previously, 
in 1824, the French Ministry of Public Works had 
issued an ‘Instruction Pratique sur l’emploi des 
Lampes de Sireté,” while M. Combes, the cele- 
brated professor of mining at the Ecole des Mines 
of Paris, besides many mining engineers of distinc- 
tion, and societies of such engineers, had given the 
question their full attention long before 1840. Even 
at this very moment special commissions on fire- 
damp are sitting, in France since March 26, 1877, 
in England since the beginning, and in Belgium 
since June 28, 1879. The first Commission has 
published an admirable general report from the able 
pen of M. Haton de la Goupillitre, at the end of 
last year. Although the researches of such official 
commissions will always be very highly appreciated, 
if it even were only for the mass of evidence which 
they present, they unavoidably occupy very much 
time; the French Commission required no less 
than thirty-seven meetings before the report of 
fourteen sheets could be brought out, which, how- 
ever, enters in a concise manner very fully in all 
particulars of the question. ‘The reports of the 
commissions in England and Belgium will probably 
still take a good while before they can make their 
appearance. This great delay, which appears un- 
avoidable, has its origin principally in this circum- 
stance, that most of the members are otherwise 
fully occupied by their regular professional duties 
and they are unable to give to the subject more 
time than they really do, and for this they cannot 
be blamed. The friend of humanity, however, 
becomes impatient when he sees how one dreadful 
accident follows another, and he feels tempted 
to callin the assistance of any private persons or 
societies of men, who are conversant with the 
question, while all dabbling with it by outsiders, 
although well meant, must be rather deprecated 
than encouraged, because it is only apt to obscure 
it, and to propagate wrong notions among the 
general public. That an early solution of this 
question is urgent every one will admit, who only 
casts a glance upon the sad list of colliery explo- 
sions during the year 1880, which, although not 
quite complete, we subjoin. 

On January 2] an explosion took place at the 
Leycett Mine, Staffordshire, with a sudden thaw 
after severe frost, 73 men killed; on January 29, 
at the Preussische Clus mine, near Minden, in West- 
phalia, under precisely similar circumstances, killing 
17 and injuring 24 men; on March 30, at the Dud- 
weiler-Jaegersfreude mine, near Saarbrueck, caused 
by an opened lamp, when 7 men were severely burnt ; 
May 1, at the Schwerin mine, near Castrop, in West- 
phalia, through a shot, 2 men killed, 6 badly burnt ; 
June 8, at the New-Iserlohn mine, near Marten, 
Westphalia, 23 men killed; July 15, at Risca 
Colliery, South Wales, during a heavy thunder- 
storm, 120 miners killed; August 3, at Benham 
Colliery, near Wrexham, North Wales, after the 
ignition of a blow, and in extinguishing which the 
manager and 7 men were killed; August 25, at 
the Colonia Mine, near Langendreer, Westphalia, 
from opening a lamp, 1 man killed, 2 burnt; August 
27, at the Barillon pit of the Julia mines, at Herne, 
Westphalia, from the same cause, 3 men killed, 10 
severely burnt—in both these instances thunder- 
storms prevailed ; September 8, at Seaham Colliery, 
near Sunderland, with a sudden fall of temperature, 
after oppressively hot weather, 165 men and boys 
killed and mine set on fire; October 23, at the 
Heinrich Gustav mine, near Bochum, Westphalia, 
caused through a forbidden shot, 4 men killed, 3 
injured; November 12, at the Foord pit of the 
Albion Mine, at Stellarton, Nova Scotia, 46 men 
killed and mine set on fire; November 19, at the 
Grand Buiston mine, at Hornu, near Mons, Belgium, 
with an exceedingly low depression of the barometer, 
12 men killed, 15 severely burnt; December 10, at 
Pen-y-graig Colliery, in South Wales, caused by 
firing a shot, during stormy weather, 102 men killed ; 
the same day, at a pit at Dowlais, South Wales, 
llmiles from the former, 4 men severely burnt; 





December 13, at the Bruchstrasse mine, near Lang- 


endreer, Westphalia, with very stormy weather and 
a low barometer, 4 men killed, 2 much injured ; 
December 15, at the Kaiserstuhl pit of the West. 
phalia mines, near Dortmund, Westphalia, through 
opening a lamp, | man killed, 1 burnt; December 
17, at the same colliery, ignition through reckless- 
ness, 3 men killed, 1 burnt; December 27, at the 
Malafolie mine, near St. Etienne, France, 11 dead 
bodies recovered next day, total number not ascer- 
tained. 

These 19 explosions have alone taken the lives 
of 580 miners and injured 69; but as the list 
is not quite complete, the total number of last 
year’s victims of explosions must be estimated 
at certainly over 600! ‘This terrible figure shows 
the annual offerings which our vaunted civilisation 
presents to, that insatiable Moloch “ fire-damp,” 
which surely can be combatted successfully by a 
rational and sound system of ventilation, the only 
means that is capable to strike the evil at the root 
and to save these hundreds of lives which now fall 
fall victims to the carelessness in too many instances, 
and in many others to the efforts made in false 
economy. 








NOTES. 
A Retic or Earty Steam NAVIGATION. 

A RELIC of great interest bas just been recovered 
by the Chicago Historical Society, through the 
kindness of Mr. James Gouchie, a Scottish ship- 
builder, now residing at a village near Chicago. It 
is the original working plan from which was con- 
structed the first vessel entirely propelled by steam, 
which crossed the Atlantic. The ship in ques- 
tion, named the Royal William, was completed at 
Quebec in the year 1831. Two years later she 
sailed for London, making the trip in twenty-five 
days. Shortly afterwards the vessel was sold to 
the Spanish Government, and being converted into 
a man-of-war was the first steamship ever used 
in that capacity. ‘The price paid for her was 
10,000 dols. In this connexion it will not be out 
of place to recall the fact that in the year 1819 
there sailed from Savannah a full-rigged ship named 
after that city, and having an engine and paddle- 
wheels, which were used in calm weather, but taken 
in when the sea was rough. This was the ship 
which so alarmed the British coast officers; and 
as she neared the Channel clouds of smoke were 
seen issuing from her, the coast-guard, believing 
that the vessel was on fire, sent a Government 
cutter to her assistance. 


Tue New BripcE over tHE Dovro at Oporto. 

In December last (vide page 594 of our last 
volume) we published particulars of the competition 
designs for the new bridge, with high and low level 
roadways, which is to be constructed across the 
Douro, to connect the city of Uporto with Villanova 
de Gaia, and to replace the existing suspension 
bridge. We now learn that the Commission con- 
stituted for the examination of the projects pre- 
sented have decided in favour of that designed by 
Mr. Th. Seyrig for the Société de Willebroeck, near 
Brussels. The cost of this structure will be 82,000/. 
We also hear that amongst the numerous plans 
submitted, the decision rested finally between Mr. 
Seyrig’s design above mentioned and that of 
Mr. M.am Ende, who represented Messrs,A. Handy- 
side and Co., of Derby. The Douro at the point of 
crossing is 525 ft. wide, and it will be remembered 
that each of the designs above named is for an 
arched structure of about 560 ft. clear span. The 
two roadways to be carried are respectively 39 ft. 
and 197 ft. above the water level. We hope here- 
after to give full particulars of Mr. Seyrig’s plans 
for this important work, and we also propose to 
publish those of Mr. Am Ende, whose design is 
characterised by some very interesting and original 
features. 


‘THE INTERNATIONAL ELECTRIC EXHIBITION. 

The plan of the forthcoming electrical exhibition 
at Paris is being rapidly matured by M. Berger 
and M. Cochery. ‘There will be several electric 
railways, including a line starting from the Place de 
la Concorde, and traversing the Champs-Elysées on 
a viaduct, then entering the Palais de 1'Industrie, 
and terminating at the grand staircase in the western 
extremity of the nave. During part of its course it 
will also run through an artificial tunnel lighted by 
electric lamps. Messrs. Siemens Brothers will 
probably construct it, and the cost is expected to lie 
between 200,000 and 280,000 francs. The basement 
of the palace will be reserved for large machinery, 








such as dynamo-electric machines and prime 
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movers; while the galleries of the first floor will be 
devoted to the innumerable applications of electri- 
city which have been made in recent years to polite 
and common life. Apartments will be fitted up with 
call-bells, telephones, fire-alarms, &c., and illumi- 
pated by electric lamps, in such a manner as to 
display to best advantage the merits of these con- 
trivances. For the electric light provision has been 
made to supply 800 horse power of energy, and it 
is estimated that this will enable no less than 
600 lamps to be lighted simultaneously. We observe 
that a proposal has been mooted in America to hold 
an international electrical exhibition there in 1882. 


Removinc Oxsrructions in New York Harpour. 

The destruction of Hallett’s Reef which formed 
one of the obstructions of Hell Gate in New York 
Harbour, will long be remembered as a successful 
piece of difficult engineering work. Since this was 
removed General Newton has been engaged upon a 
similar but more important undertaking forming 
part of the same enterprise. This is the removal 
of Flood Rock, the largest and most dangerous 
obstruction in Hell Gate, and which will involve a 
final blast with 200,000 pounds of powder, while 
the explosion at Hallett’s Reef was made with 
50,000 pounds of powder. The exterior works are 
established on the crown of the Flood Rock, which 
being below the level of high water is surrounded 
with a cofferdam. The works comprise a black- 
smith’s shop where drills &c., are forged, a repair 
shop for the machines employed, boiler-house, and 
pumps. A perpendicular shaft was first sunk 
through the rock to the level of the horizontal 
workings, the floor of which is 60 ft. below the 
high-water level, and about 34ft. below the bed of 
the river. From a gallery connected with this shaft 
ten tunnels parallel to each other, and running in 
the direction of the river, are driven, these are at 
present 600 ft. long and are connected by 13 smaller 
cross galleries. Along the main galleries, tracks 
are laid, and the stone excavated is led on cars to 
the foot of the shaft, and thence is hoisted and 
deposited in barges. Some of the excavation was 


employed to protect the outer side of the dam|_ 


enclosing the works, but the greater part is thrown 
into a deep hole in the river close by. Already 
783,000 cubic feet of stone have been removed, and 
as the work will progress for two or three years 


longer, some idea of its magnitude may be obtained. } sci 


The excavation is effected by steam-worked rock 
drills and blasting. There are ten drills, each 
capable of boring 25 holes a day, 4 ft. deep and 
2in. diameter. The blasting is done on the 
evening of each day, the average rate of progress 
being about 500 ft. of tunnel per month. It is 
expected that the preliminary work will be com- 
pleted in 1883, and that the great blast of 200,000 
pounds of powder will take plece the same year. 
A similar system will be adopted as that so success- 
fully used at Hallett’s Reef ; the workings will be 
filled with water before firing the charge. 


Mr. AITKEN ON Dry Foes. 

Mr, John Aitken, of Darroch, Falkirk, read a 
paper last week before the Philosophical Society of 
Glasgow on ‘Fogs and Atmospheric Dust,” in 
illustration of which he performed numerous strik- 
ing experiments, and in the course of which he 
mentioned a number of interesting facts that were 
not embraced in the paper which he read a few 
weeks ago before the Royal Society of Edinburgh, 
and of which a brief notice appeared in our columns. 
These and some additional matter were embodied 
in a paper which was read before the last-named 
Society on Monday evening. Owing to indisposition 
he was unable to be present himself to read the 
paper, and that duty devolved upon Professor P. G. 
Tait. It was entitled “On Dry Fogs.” From 
experiments which the author had made he had 
drawn certain important conclusions, which were 
thus summed up: 1. That as regards quality and 
foggy condensation, there was dust and dust. 
Some kinds of dust had the power of determining 
condensation in an atmosphere which was not 
saturated ; other kinds only formed nuclei in super- 
saturated air; and from other experiments it was 
probable that some degree of supersaturation was 
necessary before some other kinds of dust were 
active. In highly supersaturated air all kinds of 
dust would form nuclei and determine cloudy con- 
densation, but in unsaturated air only some kinds 
were active. 2. That dry fogs might be produced by 
some form of dust in the air, such as sodic chloride 
(common salt), thus condensing the aqueous vapour 
in the air which was not saturated. 3. This con- 
densing power or attraction which some kinds of 





dust had for aqueous vapour explained why our 
breath and condensed steam dissolved even in foggy 
weather, 4. That as the products of combustion 
of sulphur determined the condensation of water 
vapour in unsaturated air, and gave rise to a very 
fine-textured dry fog, they were probably one of 
the chief causes of our town fogs, as they hada 
much greater condensing power than the products 
of the combustion of coal. It was not claimed that 
Mr. Aitken’s experiments proved that dry fogs in 
the country were produced by salt dust. The 
experiments only proved that salt dust could pro- 
duce a dry fog. In a note apperded to his paper, 
Mr, Aitken added that since making the experi- 
ments which had been described, the fog-producing 
powers of the products of highly heated chloride of 
magnesium had been tested, and were found to 
possess a much greater fog-producing power than any 
other substances experimented with. 


THe WEATHER, JANUARY, 188]. 
The official daily weather reports furnish data for 
a summary of the weather experienced over the 
British Isles during January, 1881. The following 
monthly values of atmospheric pressure and tempera- 
ture at 8 a.m. have been computed for extreme 
positions to which the Isle of Man is central. 





! | 





Position Mean | Difference Mean | Difference 
* Pressure. from Normal, Temp. | from Normal. 
North 29.87 above 0.30 33 deg. | below 6 deg. 
South 85 below .02 wT » pr a 
West 86 above .16 35 Cs, eo 8s 
East 90 ~ 13 ” « os 8 
Central 90 .09 Sa t «a Bia 





From this statement it is at once apparent that, 
except in the south, pressure was above the normal 
value, especially in the north; while temperature 
was everywhere greatly below the normal value. 
The predominant wind has been north-easterly, 
though usually it is westerly in January. The 
distribution of rain, depending very much on local 
peculiarities, must be considered at definitely 
selected stations. 








At Rainy Days. Amount. So ene 
in. 
Sumburgh Head 21 3.77 above 0.77 
Scilly ... ase 18 2.51 below 2.71 
Valencia 7 13 2.18 » 5.52 
Yarmouth ... 16 1,457 1.07 


Thus, while Sumburgh Head had a little more 
than its share of rain, Yarmouth had only two- 
thirds, Scilly one-half, and Valencia less than a 
third of the average quantities. With the failure of 
westerly winds the rainfall was deficient, especially 
in the west, less so advancing north-eastward. It 
should be remarked, however, that ‘ exceedingly 
heavy snow fell on the 18th all over England, but 
the violent wind prevented the snow from accumu- 
lating in the gauges, and no record can be obtained 
of the amount that fell.” Some of the contrasts of 
temperature were surprising. For instance, on the 
lst, while Scilly was enjoying 50 deg., London felt 
32 deg.; on the 26th, Scilly 42 deg., Shields 7 deg. ! 
Inland stations are liable to severe nips of cold; 
thus, at Nottingham, at § a.m. on the 15th, the air 
was 4 deg., at Parsonstown, on the 22nd, 6 deg. 
The temperature being so low, the downfall was 
frequently snow, which was marked on the charts 
of 17 days. 

The forecasts seem to have been absurdly wrong 
on two conspicuous occasions, The forecast for the 
twenty-four hours ending noon 18th promised 
easterly and southernly winds, light, cloudy, milder 
generally ; and for South England in particular, 
“calms to light south-easterly and southernly breezes, 
weather probably becoming milder, fog in places.” 
What happened was a piercingly cold easterly gale, 
with driving snow from 9 4.M. till past midnight, 
indelibly stamping its effects on the memory of all 
who felt them, and from its train of disasters well 
deserving the name of Black Tuesday. Again on 
the 26th the forecast promised ‘‘ easterly winds, 
becoming strong, fair at first, then snow ;” whereas 
the wind turned up southernly and brought a genial 
thaw. During the five weeks ending the 31st bright 
sunshine was estimated at 33 per cent. of its possible 
amount for South Ireland, 29 for South-West Eng- 
land, 30 for East Scotland, 20 for North-West Eng- 
land, 23 for North Ireland, 21 for East England, 
17 for South England, 19 for North-East England, 
18 for Central England, 18 for West Scotland. 
Thus the greatest duration of sunshine seems to 
have been in the south-west of our islands, and to 


have been less and less north-eastward, increasing 
on the east coast, contrasting East Scotland 30 per 
cent, with South England only 17 per cent. 


TELEGRAPHIC. 

The consolidation of the Western Union ‘Tele- 
graph Company with the Anglo-American Union 
Telegraph Company, both of the United States, 
has brought to an end, for the present at least, the 
famous law case, known as the * battle of the set- 
screw.” It will be remembered that the former 
company, armed with a special patent of the late 
Dr. Page, the discoverer of that “galvanic music” 
of which the telephone is the outcome, had on the 
strength of it obtained an injunction restraining 
the rival company from using Morse printers, 
sounders, or any other telegraphic instrument 
involving the action of on electro-magnet with an 
armature regulated by a retractile spring and 
adjustable set-screw. Their authority consisted in 
the fact that in Page’s patent, which dated as far 
back as 1837, there was described an induction 
coil having an electro-magnetic contact breaker 
regulated by a retractile spring and set-screw. The 
first time the case was tried, Judge Blatchford 
decided that this device of Page’s could not date 
further back than 1840, perhaps not so far, and the 
Anglo-American Company have since been making 
every endeavour to gather evidence to prove that 
Page was anticipated in the device in question. 
They have had agents in Europe, searching the 
German, French, and English libraries, and we 
understand that an open commission was about to 
be despatched to this country to examine all the 
veteran electricians yet amongst us. For the pre- 
sent these preparations have been stopped ; but the 
investigation has determined this much, that Dr. 
Callan, of Maynooth College, Ireland, was the first 
to construct an induction coil; and that Dr. Neef, 
of Frankfort, employed the electro-magnetic ham- 
mer contact breaker now in use, in 1839 or earlier, 
thus forestalling Page, if the latter only invented 
the device in 1840, as Judge Blatchford ruled, 
Moreover, about 1840, Mr. Richard Neeves, a Lon- 
don instrument maker, applied a similar contrivance 
to an induction coil made by him; and thus the 
well-known coil for which Ruhmkorff obtained a 
grand prize of 20,000 francs, and which has ever 
since been known by his name, was really invented 
ten or fifteen years before. The Americans have 
claimed the honour for Page, but it ought to be 
divided amongst Callan, Neef, Golding Bird, and 
Neeves, as well as him. The avowed object of the 
consolidation of the two powerful companies is, how- 
ever, not merely to settle this dispute, but to 
develop telegraphy both by land and sea. For this 
purpose they have arranged, we believe, with Messrs. 
Siemens to lay two new Atlantic cables next 
summer, and it is their intention further to extend 
the cable system of the West Indies, a far-sighted 
policy, now that the Panama Canal is going for- 
ward. They hope also to improve the Brazilian 
communications, at present seriously maimed by 
the disabled state of the Guiana sections, and to 
complete the long-projected girdle round the world 
by a trans-Pacific cable from San Francisco to China, 
Japan, and Australia, while at, the same time con- 
necting up with the Russian lines in Central Asia 
and Europe by means of a cable to Kamschatka. 
This is a vast programme, but the united company 
is strong enough to realise it. 


FOREIGN TECHNICAL LITERATURE. 


The Scientific American of January 22 contains an 
interesting article on the removal of the American 
obelisk from Alexandria, From the fact of its being 
in an erect position, this was a matter of greater 
difficulty than in the case of Cleopatra’s Needle. 
After having been swung on trunnions into a hori- 
zontal position, it was supported on hydraulic jacks, 
whilst the framework was removed, and then 
gradually lowered into an iron caisson in which it 
was floated to the sea. It was then passed through 
a port-hole opened in the stern of the vessel, and 
eventually placed in the hold and properly secured. 
The article in questionis an abstract of the description 
given by Lieutenant-Commander Gorringe at a 
meeting of the New York branch of the United 
States Naval Institute. A long description is also 
given of the movable dam at La Muletitre, Lyons, 
with illustrations. 

In the issue of January 29, figures are given with 
reference to the coal supply of America. It is 








stated that the United States — 470 square 
miles of anthracite, and 200,000 square miles of 
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bituminous coal, which, at the present rate of out- 
put, would supply the whole of the world for 200 
years. A — is given of a meeting of civil engi- 
neers in St. Louis, at which a paper was read by Mr. 
Chanute, giving a résumé of the progress of engi- 
neering in America. He stated that within the last 
twenty years a gain of 50 per cent. had been made 
by the improvements in machinery connected with 
water works supply, and that experiments in steam 
propulsion were in progress, which it was expected 
would effect a saving of 37 per cent. on the present 
methods. The railways themselves cost less than 
those in any other country, whilst the locomotives 
were more powerful, and ran more miles in their 
lifetime than any others. There were 900 miles of 
bridges in the United States, one-third being of 
stone or iron, and two-thirds of wood. Mr. Chanute 
claimed for the United States a place second only 
to Englaud in the manufacture of steel, and stated 
that in another year they would stand first. In 
other branches of engineering, he pointed out what 
was being done, claiming, however, a higher position 
for America than would probably be conceded to her 
in this country. 





In the Railroad Gazette of January 21 is pub- 
lished the paper on rail specifications and inspection 
in Europe, by Mr. C. P. Sandberg, read at the Lake 
Superior meeting of the American Institute of 
Miuing Engineers, which contains a large amount 
of valuable information on the manufacture, pur- 
chase, and inspection of rails. 





The Bulletin of the American Iron and Steel Associa- 
tion of January 19 and 26 contains several articles 
of interest. Amongst others, one on the desulpbu- 
risation of ore at the Katahdin Iron Works, by 
Owen W. Davis, Jun., gives full details of the pro- 
cesses employed in the smelting of hydrated oxide of 
iron. An article entitled ‘‘ Protection; what it is, 
and why it is needed, by an eminent American 
Political Economist,” after giving many plausible 
arguments in favour of protection — which the 
writer considers the people have a right to demand 
from the Government —concludes with the follow- 
ing statement : ‘‘ Protection (in the form of defensive 
duties on imports) is necessary to secure to our 


in motion is prohibited, and many other details are 
provided for, 

The first number of Der Praktische Maschinen- 
Constructeur for the present year gives description 
and drawings of a 15-ton foundry crane, and also 
of a new combined planing, boring, and mortising 
machine. Particulars are given of anew expanding 
pulley for paper-making machinery, the size of which 
can be altered whilst the machinery is in motion. 
There is also a letter on machine drawing which is 
worthy of study. 

In the second number of the same publication is 
an article on the theory of steam hammers, by Dr. 
A. Stehle, in which he points out the necessity for 
exact knowledge with regard to the proportions 
between the power required for working and the 
results to be obtained, 





The dnnalen fiir Gewerbe und Rauwesen contains 
an article by Dr. Hermann Wedding on the German 
iron trade in 1880, in which he points out that (not- 
withstanding the duty from which so much was 
hoped) prices at the end of last year had again 
fallen to their old level. He considers the present 
condition of the German iron trade a much more 
natural one than that at the commencement of last 
year, when speculation had forced both prices and 
demand to such an unhealthy height. He admits 
that England, from her position and facilities of 
shipment, has and 1oust hold the chief control of 
the markets and the regulation of prices. Dr. Wed- 
ding concludes by saying that Germany ought to be 
contented with the position of her iron industry, 
even though the ironmasters themselves might 
consider that they had cause for complaint; and 
that, although the prices obtained are very little 
above cost, yet a general average shows a clear profit. 
He considers that by taking advantage of all improve- 
ments in plant, &c., this profit may be increased, 
and asserts that the import duty has been productive 
of confidence and energy, and that by giving a 
stimulus to increased production it will reduce cost. 
The disproportion between the duties on pig and 
manufactured iron is in his opinion unfavourable to 
the rolling milis, and he suggests that an increased 
duty on the former is advisable. This article gives 





people those industrial conditions which are the 
most potent of all the auxiliaries of civilisation, and 


without which its fullest development cannot be | 


achieved.” The article is worthy of study, as con- 
taining the strongest arguments which can be 
brought forward in favour of protection. 





The Engineering and Mining Journal of January 22, 
in a review of the metal trade for 1880, states that 
for tin and tin-plates the United States are, and are 
likely to continue, entirely dependent on European 
products. 





La Lumiére Electrique of January 22 has the first 
of a series of articles on the present applications of 
electricity, in which are described the various types 
of instruments. The writer, M. du Moncel, 
classifies them as needle, writing, printing, auto- 
graphic, sub- marine, and multiple transmission 
instruments, In addition to this there is an article 
on improvements in the Maince method of measur- 
ing the internal resistance of batteries, as well as 
several other notes of interest. 


La Révue Industrielle of February 2 gives a long 
description of the Westinghouse signal whistle, for 
communication between passengers and the officials 
of a train, and full details and drawings are given. 
A review of the working of the French railways 
during the first nine months of 1879 and the corre- 
sponding period in 1880, shows a very considerable 
increase, the returns for the latter period being 
84,855,353 francs in excess of the former. Details 
are given showing the proportions in which this 
increase is distributed among the various lines. 


The Zeitschrift des Verbandes der Dampfkessel 
Uebermachiings Vereine for January contains an article 
on the destruction of boiler tubes, with suggestions 
for their protection ; and also a review of an order 
issued by the Government for the employment of 
means for the protection of workmen against risk to 
life and health, Among other points insisted upon 
are the sufticient lighting of passages and staircases, 
proper ventilation, and protection against fire. All 
driving belts and moving parts of machinery are to 
be protected, all starting and stopping gear must be 
conveniently plaved, cleaning ant olling machinery 





|a very clear view of the trade from a German stand- 


| point, and will repay perusal, 





Dingler’s Polyteknische Journal, in its second 
| January number, amongst numerous interesting 
larticles, gives one by H. Hedicke on the spon- 
|taneous combustion of anthracite. The writer 
‘describes the experiments of Professor Richters, 
|which show that pyrites possesses the property of 
igniting in a stream of pure oxygen, at a tempera- 
ture of about 200 deg. He considers that the 
| pyrites is the cause of spontaneous combustion in 
the coal, as the action of the atmosphere upon it 
produces sulphuric oxide, in the formation of which 
the coal is split up. The sulphuric oxide serves as 
a means for accumulating oxygen, and the only 
condition wanting to cause the combustion is the 
jincrease of the temperature to 200 deg., below which 
point Herr Hedicke considers that spontaneous 
combustion will not take place. There is also the 
continuation of a description of the late improve- 
ments in smelting and puddling. 


| A description is given inthe December number of 

the Jahrbiicher fiir die Deutsche Armee und Marine of 
|the equipment and transport requirements of a 
'German military field telegraph establishment. It 
consists of six wagons for materials and stores, 
three carriages for batteries and instruments, two 
carriages for officials, one transport wagon, and 
|one field forge. The posts employed are 12 ft. 6 in. 
long, and can be joined together s9 as to raise the 
wires the required height above the ground. The 
distance between the poles is usually about 135 ft. ; 
they have pointed iron shoes to facilitate their 
erection ; 200 poles are required for a mile of line, 
and these are transported on two wagons. Copper 
wire is used, weighing 400 lb. to the mile, and a 
mile and a half of it is carried. Further descrip- 
tions are given of the material used for repairing 
ordinary lines, and the means to be employed for 
connexions. 





Ii Giornale dei Lavori Pubblici publishes aletterfrom 
Sig. Frescot, superintendent of rolling stock on the 
Alta Italia Railway, on the question of economical 
railways, to which we have already referred, point- 
ing out that the importance of facilitating local 








traffic should not be lost sight of by the promoters 
of the through traffic scheme. The discussion on 
the embankment of the Tiber is still continued, and 
a speech of the Minister of Public Works on the 
same subject is given at length, showing that 
although the Government intends to do all that ig 
unanimously recommended by engineering autho- 
rities, the opnions differ widely. As there are also 
hygienic, archeological, military, and economical 
considerations which cannot be lost sight of, it has 
thought best to ‘* provoke a discussion” amongst 
professors of all these sciences, and to await the 
result of their consultations before coming to any 
conclusion. 





In La Gaceta de la Industria, of January 29, isa 
continuation of an article on the transmission of 
force by electricity. The writer considers that 
the Gramme machines are much superior in thig 
respect to the so-called electro-motors. 


MINE VENTILATORS. 
To THE EDITOR OF ENGINEERING. 

Str,—‘‘ One of the Eight’’ disposes of some objec- 
tions which have been raised in a way quite worthy of 
fan makers in general and of the “‘ positive type’’ manufac- 
turers in particular ; but as the main objection is not even 
noticed, I should be obliged, Sir, if you will allow me to 
repeat it here. On page 61 of the penultimate number of 
your valuable journal it is stated, among other objections, 
** That in the event of an obstruction occurring in the air- 
ways undue pressure might be applied to separation doors, 
air crossings,” &c. 

There is no getting over that, and the writers of the paper 
on ‘‘ Deep Winning”’ deserve the thanks of the mining world 
at large for having so clearly pointed out this source of 
danger. Yours obediently, 

NATURAL CIRCULATION, 

Cannock, February 9, 1881. 

To THE EDITOR OF ENGINEERING. 

Sir,—Remembering what a stir was made in your 
columns nearly a year ago, I was quite pleased to see that 
the eminent authors of a paper, ‘‘On Deep Winning of Coal 
in South Wales,”’ had something to say in my favour. 

It seems settled that, for deep pits, mechanical ventilators 
should only be used when there is any danger of lighting 
Yours, 








up. 
February 8, 1881. FURNACE. 
“ON SOME PHYSICAL PHENOMENA.” 
To THE EDITOR OF ENGINEERING. 

Str,—In regard to Mr. R. H. Smith’s remarks on my 
article, entitled ‘* On some Physical Phenomena,’’ where 
he takes exception to some of my definitions, I may make 
some reference to the writings of others on these subjects. 

In reference to the general definition of force given ‘‘ as 
that which tends to produce change in the condition of 
matter,’’ and as ‘‘ motion being a condition of matter 
when acted upon by force,’’ it must be remembered that I 
am dealing with the dynamical aspect of the question, and 
in reference to this Clerk Maxwell writes, ‘‘ When the 
mutual action between bodies is taken into account the 
science of motion is called kinetics, and when special atten- 
tion is paid to force as the cause of motion it is called 
dynamics.’’ Now, this seems to arise very naturally from 
Newton’s first law of motion, which affirms that ‘‘ Every 
body perseveres in its state of rest, or of moving uniformly 
in a straight line, except in so far as it is made to change 
that state by external forces.’’ 

Mr. Smith only quotes one of my definitions of matter, 
viz., ‘‘ that which is obvious to the senses ;’’ that even this, 
however, is a recognised definition may be seen by refer- 
ring to Thomson and Tait’s ‘‘ Natural Philosophy,’’ where 
it is stated, ‘‘ We cannot, of course, give a definition of 
matter which will satisfy the metaphysicians, but the 
naturalist may be content to know matter as that which 
can be perceived by the senses, or as that which can be 
acted upon by, or can exert, force.’’ ; 

Mr. Smith seems also to find some further difficulty in 
the reference to inertia and force. Professor Rankine, 
however, in his ‘‘ Manual of Applied Mechanics,’’ says, 
‘* The mass, or inertia of a body, is a quantity proportional 
to the unbalanced force which is required in order to pro- 
duce a given definite change in the motion of the body in 
a given interval of time.”’ 

Mr. Smith seems to confound my illustration of space 
with that of surface when referring to the motion of the 
cannon ball. 

I do not see why there should be any difficulty in appre- 
hending the idea of space of the dimensions from the 
resultant motion of a body when it is assumed that such 
motion is the result of two motions at right angles to eacl: 
other ; in other words, when represented by a figure, the 
diagonal of a parallelogram, which is a figure in two 
dimensional spaces. 

Mr. Smith thinks that the article fails in setting forth 
the relativity of our knowledge of phenomena; at the com- 
mencement of the article, however, the study of our 
physical surroundings is shown as the means whereby wo 
acquire this hoontelee. And in reference to this Jevons 
says, ‘‘ All our knowledge of nature is indeed founded in 
like manner on observation, and is therefore only probable. 
The law of gravitation itself is only probably true. But 
when a number of different facts, observed under the mos 
diverse circumstances, are found to be harmonised under « 
supposed law of nature, the probability of the law approxi- 
mates closely tu:certainty.”’ 











Mr. Smith objects to my reference to the entrgy of the 
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universe when treating of the conservation of energy, but 
he will find Professor Rankine much more emphatic, when 
in his ‘‘ Manual of Applied Mechanics,” he says, when speak- 
ing of the conservation of internal energy, ‘ Although this 
law has become known in the first instance by experiment 
and observation, it can be shown to be necessary to the 
permanent existence of the universe as actually consti- 
— writing on this subject, Clerk Maxwell says, ‘‘ The 
progress of physical science has led to the discovery and 
investigation of different forms of energy, and to the 
establishment of the doctrine that all material systems 
may be regarded as conservation systems, rovided that all 
the different forms of energy which exist in these systems 
are taken into account In fact, the doctrine of 
the conservation of energy is the one generalised statement 
which is found to be consistent with fact, not in one 
physical science only, but in all.” : 
I am, Sir, 


Glasgow, February 7, 1881. W.J. MILuAR. 








THE TRANSMISSION OF POWER. 
To THE EDITOR OF ENGINEERING. 

Six,-At the meeting of the Institution of Mechanical 
Engineers, noticed in your last week’s issue, Mr. William 
Schénheyder remarked that a friend of his had drawn his 
attention to another means of transmitting power to a 
distance (not mentioned by M. Achard in his paper). He 
was referring, doubtless, to a conversation we had after 
the first meeting, when I described to him the interest 
which is being taken in the United States on the subject 
of a universal system of supplying heat and power to 
cities. 

He must have misunderstood me, however, in regard to 
the locality of the successfal steam _—. as it is laid in 
Hartford, Connecticut, and not in Chicago. In the latter 
city the late Max Hjortsberg, formerly engineer-in-chief 
of the Chicago, Sesingien, and Quincy Railroad, made 
some experiments with the “‘ Prall’’ hot water system, 
to test its efficiency for supplying heat and power. 

Mr. Hijortsberg sent me the results of these experiments, 
ani should you deem the subject of sufficient interest, I 
shall be happy to send them for publication, together with 
a short description of what is being done in the States 
with regard to public heating. 

I am, Sir, yours obediently, 
27, Leadenhall-street, London. Harry OLRICK. 

We shall be glad to publish the particulars Mr. Olrick 
offers. —Eb. E.} 


‘HARVESTING MACHINERY.” 
To THE Epiror OF ENGINEERING. 

Str,—I shall be glad if you will allow me to correcta 
slight error you have made in the last number of your 
valuable journal (February 4), in your notice of the recent 
meeting of the Institution of Mechanical Engineers. 

On page 112 you have reported me to have said in 
reply to a question asked (during the discussion on my 
paper on ‘“‘ Harvesting Machinery’’) about the saw 
employed to cut the groove in the fingers described in my 
paper on “‘ Harvesting Machinery ;’’ that the pitch of the 
teeth was as much as | in., and that it was driven ata very 
slow speed. 

What I said was, that it was driven at a comparatively 
slow speed, the fingers being sawn while hot ; the number 
of revolutions is from 800 to 900 per minute, and the pitch 
of the teeth is 3 in. Yours traly, 

ERNEST SAMUELSON. 

Britannia Works, Banbury, Oxon, Feb. 7, 1881. 














STEAM ROOM IN BOILERS. 
To THE EDITOR OF ENGINERING. 

S1r,—My communication relative to the above subject 
which you were so kind as to insert in the last issue of 
your journal loses considerable force from an error which 
has somehow occarred in transcription. 

I wished to ask a sufficient explanation of the fact that 
locomotive boilers are every day working satisfactorily 
with about ‘‘ one-seventh’’ not one-half, as stated, of the 
proportion of steam room per indicated horse power usually 
found in ordinary marine boilers. With your permission 
I will repeat the statement more at length, giving the 
proportions as I find them. Taking a number of recent 
examples of marine boilers by first-class makers, the pro- 
portion of steam space per actual indicated horse power 
developed in continuous running at full speed varies 
between the extremes of one-half and one cubic foot, or, 
say, a mean of .75 cubic foot. 

On the other hand, the locomotive boiler of a first-class 
torpedo hoat by Messrs. Thornycroft, of which you gave a 
drawing in a recent impression, has 57 cubic feet of steam 
room, which taking the indicated horse power at 450 gives 
-127 cubic foot per indicated horse power, or about one- 
sixth of the previously-mentioned proportion in marine 
boilers of the ordinary construction. Again, the boiler of 
a powerful goods engine, belonging to one of our principal 
railway companies, has 42 cubic feet of steam room, which, 
estimating the indicated horse power, developed at full 
speed at 500 gives .08 cubic foot per indicated horse power, 
or one-ninth of the proportion obtaining in marine boilers. 
The difference is rendered the more striking when it is 
remembered that at least 50 per cent. more steam for 
each indicated horse power is drawn from the locomotive 
boiler with simple high-pressure engines than in the case 
of the marine boiler with compound condensing engines. 
The assumption that the amount of steam room should be 
proportioned to the amount of steam drawn from the 
boiler in a unit of time, i.e, to the indicated horse power 
approximately, evidently is not applicable to all cases. 
To what then shall the amount of steam room be propor- 
tioned ¢ Lam, Sir, yours ——. 


Portsea, February 7, 1831. ‘AIN. 





NOTES FROM THE NORTH. 
Giaseow, Wednesday. 

Glasgow Pig-[ron Market.—The warrant market was 
dull last Thursday, and there were more sellers than 
—— some holders pressing off their stocks. There was 
a further decline in prices tothe extent of 7d. per ton, 
making the loss on the week 1s. 2d. Prices fell during the 
forenoon from 51s. 74d. to 51s. 54d. cash, and from 5ls. 11d. 
one month and 51s. 10d. eight days to 51s. 8d. one month; 
and at the close sellers were asking 51s. 54d. cash and 51s. 8d. 
one month. A large amount of Vasu was done during 
the afternoon at 51s. 6d. fourteen days, 51s. 44d. cash, 
then 51s. 3d. various prompts, also 51s. 6d. one month, 
returning to 51s. 4}d. cash in eight days paid, but closed 
with sellers at 51s. 3d. cash. In the course of the day 
Gartsherrie No. 1 was reduced in price 2s. per ton, and 
Eglinton, Carnbroe, and Glengarnock Nos. 1 and 3, and 
Gartsherrie No. 3 were redaced 1s. per ton. Friday’s 
market showed continued signs of dulness, and prices 
closed 1d. further down, making the decline for the 
week 1s. 3d. per ton. here were transactions during 
the forenoon at 51s. 3d. eight days, and 51s. 4d. one 
month, the close being sellers at 5ls. 2d. cash and 
5ls. 4d. one month, and buyers offering 1d. per ton 
lower. The afternoon market was very steady at 5ls. 
to 5ls. lid. cash, also at 51s. 2d. to 51s. 3}d. one 
month done, and the close was rather sellers at 5ls. 1}d. 
cash. Further reductions in the prices of makers’ iron 
were made during the day—Coltness No. 1 being reduced 
2s. per ton, and No. 3 Coltness and Nos. 1 and 3 Dal- 
mellington 1s. per ton. The market was again dull at 
the opening on Monday morning, and prices were backward 
all day, a decline of 8d. per ton being made as compared 
with last week’s final quotations. At the opening in the 
forenoon business was reported at 51s. 2d. one month and 
51s. 1d. down to 51s. cash, but the price quickly receded to 
5ls. one month and 50s. 9d. cash, then 50s. 7}d. cash was 
accepted and 50s. 10d. one month, improving again to 
503. 9d. cash paid, and the market closed with sellers at 
50s. 8d. cash and 50s. 9d. fourteen days, and buyers 
50s. 10d. one month. The market was likewise dull in the 
afternoon at 5s. 7d. down to 50s. 5d. cash, and at 50s. 8}d. 
to 50s. 74d. one month done, the close being sellers at 
503. 6d. prompt cash, and 50s. 8d. one month, and buyers 
near. Yesderday’s market also opened dull, and prices 
met with a further decline, from which there was sub- 
sequently a recovery, and the market finally closed at an 
advance of 3d. per ton over the previous day’s close. In 
the forenoon business was done at from 50s. 4d. (1d. down) 
to 50s. 3d. cash, and from 50s. 74d. to 50s. 54d. one month, 
and the close was 50s. 3d. and 50s. 5d. cash and one month 
respectively for buyers, while sellers held out for 1d. per 
ton higher. The quotations in the afternoon ranged from 
50s. 44d. to 50s. 8d. cash, and from 5's. 6d. to 50s. 10d. 
one month; and at the close of the market there 
were buyers at 503. 8d. cash and 503. 10d. one 
month, and sellers 1d. more per ton. There was a 
quet market this forenoon, with business done at 
50s. 10$d. cash and 5ls. 104d. one month, down to 
50s. 6d. and 50s. 8d. cash and one month respectively ; 
and the close was buyers at the lower quotations, and 
sellers asking 1d. per ton more. The afternoon market 
was steady, and some business was done at 50s. 8d. and 
50s. 9d. one month, and at 50. 60d. to 503. 6}d. cash, the close 
being buyers at 50s. 64d. cash, and 50s. 9d. one month, and 
sellers Id. more. The amount of business done during the 
past week was very considerable, and weak holders becom- 
ing very much scared with the prospects bought in freely in 
order to cover oversales. In consequence of the advance 
of 6d. or ls. per ton during the previous few weeks the 
‘bulls’ had been displaying a certain amount of exulta- 
tion in the confident hope that their policy had been a 
correct one; but latterly they have become thoroughly 
disheartened, and seem to be falling helplessly into the 
hands of the “ bears.’”’ From the action of one well- 
known firm of iron brokers, more stability was imparted 
to the market at the close of last week, the tone being 
decidedly steadier ; indeed, it seemed as if many weak and 
nervous operators amongst the outside public and in the 
‘* ring’ had been quite cleared out. Encouraging reports 
are coming to hand from the leading iron centres on the 
Continent, and some sales have been made on account of 
America, though chiefly of one brand, and only to a limited 
extent. Considering the season, a very fair general 
demand is reported, and it is confidently anticipated that 
it will steadily increase as the weather improves, and the 
navigation of various Continental ports becomes re-estab- 
lished. The home trade on the whole continues tobe in a 
very prosperous condition. With the view of covering 
their wants in the immediate future, many consumers are 
taking advantage of the present decline in prices to make 
large purchases. Shipping iron has been very flat, and 
has been much depressed by the general reduction in the 
prices of makers’ iron—from 1s. to 2s. perton. During 
last week 3479 tons of pig iron were transferred from the 
makers’ yards to Messrs. Connal and Co.’s public warrant 
stores, the total stock at the end of the week having been 
increased to 517,912 tons, or about 22,000 tons over what 
it stood at six weeks previously, or when the annual 
returns were made up at Christmas; and it is believed 
that the stocks in the makers’ yards have also increased to 
very nearly the same extent. Last week’s shipments of 
pig iron amounted to 7226 tons as against 6924 tons in the 
corresponding week of last year. There are still 123 blast 
furnaces in actual operation, of which eight are producing 
hematite pig iron. At this time last year there were lil 
furnaces in blast. 


Reconstruction of the Tay Bridge.—In connexion with 
the height for the proposed new Tay Bridge there is being 
displayed a great amount of interest by various public 
bodies in towns whose welfare is more or less bonnd up 


with the, direct continuation of the east coast railway , thus available 





a number of times before the Town Council at Dundee, 
and it has also been seriously considered on one or more 
occasions by the Harbour Board, the general feeling being 
that the height of the bridge should be considerably less 
than 77ft. Other towns, even as far north as Aberdeen, 
have been moving, or are about to move in the matter, 
with the view of submitting and supporting memorials 
upon the subject before the Board of Trade, arrangements 
having been made for receiving deputations on an early 
day. As might be expected, the city of Perth is strongly 
opposed to any proposal for a reduction of the height, and 
it will doubtless do its best to make its influence felt when 
the Bill comes in the ordinary course before Parliament. 


Estimated Cost of the New Tay Bridge.—It is under- 
stood that the cost of the new Tay Bridge, if constructed 
at a height of 77 ft., as provided for in the plans, is esti- 
mated at close upon 700,0001. by Mr. W. H. Barlow. 


Professor A. B. W. Kennedy on Mountain Roads and 
Railways.—Last night Professor Kennedy, of University 
College, London, delivered the first of two lectures on this 
subject before the members of the Philosophical Institution 
of Edinburgh. Having in the outset referred to the effect 
of the construction of roads upon the civilisation of a 
country, and especially of a mountainous country, the 
lecturer went on to speak specially of the construction of 
the’ roads in the Scotch Highlands. He described the 
nature of the tracks or ways which were the only means of 
communication through and in the mountains until after 
the rising of 1715, aud said that the first made roads in the 
Highlands were the military roads constructed, under 
General Wade, between 1726 and 1750. The principal of 
these were from Callender and from Luss, by Tyndrum and 
Glencoe, to Fort-William, Fort-Augustus, and [nverness ; 
from Inverness, by Carr Bridge, Aviemore, and Dalwhinnie, 
to Blair and Darkeld, and by Dalnacardoch and Aberfeldy 
to Amulree and Crieff; from Fort-George, by Dulsie 
Bridge, Grantown, and fomintoul to Braemar ; and by the 
Spitalof Glenshee to Coupar-Angus. Besides these there 
were cross lines of communication of less importance. 
Until after the beginning of this century, however, scarcely 
any of the principal rivers were bridged, the only bridge 
across the Tay being Wade’s bridge at Aberfeldy. In 
1803, a Select Committee of the House of Commons 
advised the appointment of Road Commissioners to look 
after the Highland communications, and between that 
date and 1816 most of the principal existing Highland 
roads were made, more than one-half of the expense being 
paid by Parliamentary grants, and the rest contributed by 
the proprietors or the counties. Going on to speak of the 
history of the roads across the Alps, the lecturer pointed 
out that though many of the principal passes were known 
and used for centuries before our era, no actual made roads 
existed over them until the times of the Roman Emperors 
—practically, that was until 1800 or 1900 years ago. The 
first to be made throughout available for wheeled traffic 
was probably very nearly over the site of the present Mont 
Cenis Tunnel. With the exception of the St. Gothard, 
and the line of the Gries and Grimsel, nearly all the passes 
at present available were known to, and their passage 
improved by, the Romans ; but with the decay of the Empire 
the roads also fell into decay, and remained almost 
untouched until the end of the last and the beginning of 
the present century, so that really the present roads are 
about of the same age as Telford’s roads in our own country. 
The lecture was illustrated by diagrams and maps specially 
prepared for it, including a copy on a very large scale of a 
map of a Roman road between Italy and Southern Europe, 
published originally by Conrad Pentinger, and having its 
origin probably early in the third century. The lecture 
was altogether a most successful one. 


Naval Exhibition Lectures.—The third of these lectures 
was delivered last Friday evening, by Mr. Robert Mansel, 
of Messrs. Aitken and Mansel, shipbuilders, Whiteinch. 
The subject was on ‘‘ Some Fundamental Principles in Naval 
Architecture and Marine Engineering,’ and in treating it 
Mr. Mansel dwelt on a number of those questions with 
which his name and scientific reputation have been asso- 
ciated in recent years, in papers read before the Institution 
of Engineers and Shipbuilders in Scotland, and the 
British Association, and in ENGINEERING and other 
scientific journals. There was a large attendance, and 
the chair was occupied by Deacon Convener McOuie, 
of Messrs. W. and A. McOuie, engineers. 


Clyde Shipbuilding Trade.—This branch of trade con- 
tinues to be in a very brisk state, and the present prospects 
are quite equal to those of any previous year. Twelve 
vessels were launched last month, of an aggregate of 
9600 tons, comparatively a very small amount cf new 
shipping for one month, but it must be rememberea that 
work was very greatly hindered by the severe and protracted 
frost. The largest vessel launched during the month was 
a steel screw steamer, the Runo, 2500 tons and 250 horse. 
power nominal, built by Messrs. Robert Napier and Sons. 





HANDLING GRAIN AT THE MILLWALL Docks.—The 
method of working grain adopted at the Millwall Docks 
has proved so successful that it has been decided to greatly 
increase the needful appliances, and an order has just been 
given to the Midland Railway Carriage and Wagon Com- 
pany for a farther 500 20-ton wagons of the description 

reviously supplied by them to this company. The leading 
feature of this system is the employment of railway wagons 
or bins, each of about 20 tons capacity, which are in fact 
travelling granaries. These receive the grain from the 
importing vessel, and are run back into sidings; upon 
application being received the delivery of the grain to craft, 
van, or railway wagon is made at any convenient site. The 
wagons have numerous outlots on each side suitable for the 
sacking and weighing of the grain, The entire dock is 
for receipt and delivery instead of such 


system across tht Tay at Dundee. The question bas béen | operations Veing confined to the limited spate of a granary. 
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NOTES FROM THE SOUTH-WEST. 


The Dockisation of the Avon.—We understand that a 
committee appointed by the Bristol Town Council to con- 
sider the subject of dockising the Avon, purpose, at an 
early date, applying to the Board of Trade for a state- 
ment of their views upon the interference with the tidal 
river which the carrying out of the scheme would naturally 
involve. They consider it would be futile to recommend 
the initiation of any active measures until it has been 
first ascertained whether the scheme would have the sanc- 
tion of the Board of Trade. 

Dock Extension at Cardif.—A joint committee of the 
Cardiff Town Council and Chamber of Commerce held an 
adjourned meetingon Friday, at the Bute Docks Office, with 
the Marquis of Bute’s representatives, on the subject of 
providing additional dock accommodation for Cardiff. The 
matter was very fully discussed, but no resolution of any 
definite kind was arrived at. 


Swansea Docks.—Information has been received in 
Swansea to the effect that unless some unforeseen difficulty 
should arise, the Prince of Wales will accept an invitation 
of the Mayor and Town Council of Swansea to visit that 
town on the occasion of the opening of the new docks 
next autumn. 

Bristol Locomotive Building.—The Avonside Engine 
Company (Limited) is building for the Indian Govern- 
ment a number of locomotives for a railway now being 
constructed in Afghanistan. 


Cardif.—Favoured by better weather and more steady 


operations at the collieries the past week has produced 
work of a healthier character than its immediate pre- 
decessors. The collieries have had plenty to do, but 
shippers have not been so much hampered by irregular 
supplies, and business has been firm, without any undue 
excitement in regard to prices. Patent fuel is still in active 
request, prices ranging at from 10s. to 10s. 6d.; house coal 
also maintains the previous good demand. An upward 
movement is noticeable in coke. In iron ore it is to be 
regretted that continued depression exists. Last week’s 
shipments comprised 115,407 tons of coal, 3050 tous of iron, 
oat 1150 tons of patent fuel. Of iron ore 4287 tons 
arrived from Bilbao, other places contributing 4797 tons. 








NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 
The New Dock at Goole.—We understand that the 
undertakers of the Aire and Calder Navigation have 


decided to at once proceed with the construction of the | 


new dock at Goole, to be named the Aldam Dock. The 
excavation must occupy a considerable time, and will 
include 100,000 tons of earth. The new dock is expected 
to be completed early next year. 

Wagon Companies.—The British Wagon Company, 
Limited, declares a dividend of 7 per cent. per annum free 
of income tax. The Sheffield Wagon Company announces 
a dividend of 4 per cent. free of income tax. Both of these 
local companies give encouraging reports. 

Hull and Barnsley Railway.—This line of railway, 
which passes a few miles south-east of Pontefract, and the 


section in which there will be considerable excavating, is 
about to be rapidly pushed forward, and the contractors 
are busily engaged conveying the necessary plant for the 
heavier portions of the line at Smeaton, where the River 


| Went will be crossed. Active work has been commenced 


at Hull also. 

The Royal Exchange Company; Leeds.—The directors 
of the Royal Exchange Company, Leeds, have declared a 
dividend of 4 per cent. free of income tax. 

Proposed Railway to Roundhay.—The Leeds Town 
Council propose applying to Parliament for powers to con- 


| struct a railway or tramway to Roundhay, with a view to 


develop the estate of the Corporation in that direction. 


_ Whitby Port Improvements.—The Harbour Commis- 
sioners of Whitby hope to have the engineers’ plans and 
estimates as to the improvements at this port and harbour 
before the end of the month. These will be forwarded 
to the Board of Trade in support of the Commissioners’ 
application for a loan of 45,000/. Mr. A. Pease, M.P., 
however, writes that he has been in communication with 
the President of the Board of Trade, who does not hold 


| out the slightest hope of a Government grant in aid of the 
undertaking. 


New Railway between Lincoln and Brigg.—The land- 
holders between these towns are endeavouring, in conjunc- 
tion with the Manchester, Sheffield, and Lincolnshire 
Railway Company, to obtain powers for the construction 
of a new railway which will open out the district. The 
Duke of St. Albans, Colonel Amcotts, and others, are 


| appointed a committee to take further action in the matter. 








APPLICATIONS FOR PATENTS DURING THE WEEK ENDING | yop 
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In the Cases of Inventions communicated from Abroad 
the Names, &c., of the Communicators are given in| 
Italics after the Abbreviated Titles. | 
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Feb. 2 7 
445 T. Willett, Burslem, | Method of and apparatus for manu- 



















436 | C. Poirson, Surrey. 


437 | P. Chapelain, Paris. 


459 E. J. Hill, 


| 

438 | P. W. Maughan, Lon- | 
don. | 
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| 


West- 
minster, 





Nos. 

FAMES, fC 3, | ABBREVIATED TITLES, £0 
pind | ov APPLICANTS. | » bo. 
Feb. 1 | 

419 | G. W. von Nawrocki, | Continuous roving, slubbing, and 

Berlin. 8 frames. R. Schrke and 
Messrs. Biildge and Hildebrandt, 
Berlin. 
420 | C. Pieper Berlin. Mode and apparatus for making 
stereotype plates. <A. Faber, 
Magdeburg, Prussia. 

421 | H. and W. Sutcliffe, hine rest and tool holders for 
Halifax. lathes employed for facing, boring, 
| cutting, chasing, or tapping and 
| shaping articles of metal. 

422 | W. Weldon, Burstow, | Treating mixed solutions of chlorate 

Surrey. | Of lime and chloride of calcium. 
| A. R. Pechiney, Salindres, France. 

423 | W. Weldon, Burstow, | Manufacture of chlorate of potash. 

urrey. A. R. Pechiney, Salindres, France. 

424 | W. Weldon, Burstow, | Manufacture of chlorate of soda, 
Surrey. | partly applicable also to the. 
| manufacture of chlorate of potash. 
| A, R. Pechiney, Salindres, France. 

425 | W. Weldon, Burstow, | Manufacture of chlorate of soda, 
| Surrey. | partly applicable also to the 
| manufacture of chlorate of potash. 
} | A. R. Pechiney, Salindres, France, 

426 | A.J, Boult, London. Mixture or compound to be used in 

| the manufacture or treatment of 
steel and other metals, and pro- 
cess or method of using same. J. 
Conant, Prarie du Chein, Wisconsin, 
U.S.A. 

427 | R. Ingram, London. Apparatus applicable to the shoes 
| of horses. 

428 H. M. Knight, Sur- | Stocking and sock suspenders, 
| _ biton, Surrey. aan 

429 | 0. Wolff, Dresden. Elastic linings for closed vessels for 
| containing liquids, for instance 

beer casks. 7. Hemus, Plauen, 
} | Dresden, 

430 | T. J. Capel and A. de | Apparatus for aerial navigation. 
| _ la Pauze, London. 

431 | W.R.Lake, London. | Processand apparatus for moulding 

| hollow articles of celluloid or 
similar plastic material. W. &. 
Carpenter, Newark. N.J., USA. 
| | _ (Complete specification deposited). 

432 | H. H. Lake, London. Machinery for grinding or shaping 
| razor blades. J. D. Frary, Bridge- 
| | _ port, Conn,, U.S.A. 

433 | W. H. Bulpitt, Bir- | Hand lamps, bicycle and tricycle 
} am. lamps, &c. 

Pae's| W. H. Kitson, Leeds. “cilway wheels. 
ed. 
35 | E. Scholes, Ashton- | Apparatus for use in dressing mill- 
|  wunder-Lyne. stones. 


Transferring ornamental and em- 
broidery designs to woven fabrics, 
leather, wood, pottery, &c. 

Decorating or illustrating 
cakes. 

Apparatus for heating water and 
other liquid, applicable to bath 
and other purposes. 

Means of hanging or supporting 
window sashes and blinds, ap- 
plicable also to the windows 07 
railway and other carriages. 


soap 


440 | T. Jackson, Edin- | Apparatus for supplying, heating. 
burgh. and circulating water for domestic 
and other purposes. 
441 | J. 8. Fairfax, Lon- | Joint for pipes and apparatus con- | 
on. nected therewith. W. Painter, | 
| Baltimore. U.S.A. hj 
442 | J.C. Hudson, Surrey. | Apparatus for extinguishing fire. | 
443 | RB. A. Lister, Wimble- | Horse gear for driving machinery. | 
don. & W. Priestley, | 
Dursley, Co. Glou- | 
ester. Dates P . 
444 | T. Rigg, Manchester. | Valves for steam ongines, &e. \, 





Staffordshire. facturing pottery and earthen- 
ware. 
446 J.R.Cassels,Glasgow, | Making metal tubes and apparatus | 
and T. Morton, therefor. 
Motherwell, N.B. 
447 4H. Swift, Stalybridge, Apparatus for the manufacture of | 
Lanc. cast-iron pipes and si articles. | 
448 E. A. and J. D.Rip- Lamps and lamp stoves. } 
pingille, Aston- | 
juxta-Birmingham. | 
449 R. Schram, London. Valves. E. Schenson, Upsala, Sweden. | 
450 A. M. Clark, London. Bowing machines. <A. J. Hurtu, | 
‘arts. 
451 4G. Allix, London, Tube expander. 
452 BR. R. Gubdbins, Lon- Construction of blacksmiths’ | 
don. hearths, and transmitting mo- | 
tion to fans for blowing, ventilat- | 
Feb. 3 ’ ing, &. . 
453 . J. Sheldon, Birming- Manufacture of hurdles, continuous | 
| ham. and other fencing, metallic win- | 
dow frames, gratings, &. | 
454 | E. J. Collis, Stour- Tapsand valves. | 
bridge, and J. D. 
Ready, Wolver- 
hampton. | 
455 | F. Barr, New York, Signal buoys. (Complete specification | 
U.S.A. deposited), 
456 | I. Pick, London. Com bined article for ladies’ use. | 
457 | B.J.B, Mills, London. | Steam boiler and other furnaces for 
| burning gas. A. L. Holley, Brook- | 
lyn, New York, U.S.A. | 
458 | A. Manbre, London. Brewing. | 
459 | H. A. Bonneville Paris.) Machine for sowing, depositing, or | 
distributing manure over land, | 
applicable for other purposes. . 
A. Couteau, Learville, France. | 
460 | H. A. Bonneville, | Apparatus for preventing the explo- 
Paris. sion of coal-oil lamps. J. /. De- 
| laire, Haine St. Pierre, Belgium. 
461 | H. Dobson, Hull. Skates. 
462 | I. Craven and J. | Spinningand twisting machinery. 
| Crabtree, Keighley, | 
Yorks. 
463 | D. Dewhirst and 8. | Manufacture of fustian cords. | 
Crossley. Hebden 
Bridge, Yorks. 
464 E. P. Alexander, Lon- | Filtering and separating solids from 
don. liquid matters, and apparatus 
therefor. P.Casamajor, Brooklyn, 
and C. H, Senff, New York, USA} 
465 | A.M. Clark, London. | Apparatus for bucking, washing, | 
| @nd bleaching linen, &c. A.| 
Michel, Paris. | 
466 | J.H. Johnson, London.) Preparation of artificial indigo and | 
application of same to pene. | 
printing, and marking textile | 
fabrics. A, Baeyer, Munich, 
Feb. 4 Bavaria, Germany, 
467 C. W. House, Gosport, | Compounds for the treatment and 
Hants. cure of foot and mouth disease in 
animals. 
468 | J. Smith, London. Heel tip for boots and shoes, 
469 | R. Long, Liverpool Permanent way of railways. 
470 C. T. Owen, Chester- Air compressors and mechanism for 
field, Derbyshire. actuating 7 — or plungers of 
apparatus for pumping or forcing | 
fluids or liquids. | 
471 | H. J. Haddan, West- Apparatus for the manufacture of | 
minster. ice. 7. ZL, Rankin and C, A. Ran- | 
dall, New York, U.S.A, (Complete 
specification deposited), 
472 | J. Collins, Bowling, | Preparing materials for paper-| 
Co. Dumbarton, N.B. making, and apparatus therefor. | 
473 | E. P. Alexander, Lon- | Conveying or transporting money, | 
don, documents, and parcels in mer- | 
cantile and other establishments, | 
and apparatus therefor. J. ¢. | 
White and H. H. Hayden, New | 
| York, U.S.A | 
474 «J C. and G. Fuller, 


Bow, London 


dal 2 
475, P. Jensen, London. 


Galvanic batteries. | 


Apparatus for cleaning and rolling 


up carpets. Mayer, Lungfelder, 


and Hammerschlag, Viekna, ) 


“ENGINEERING” ILLUSTRATED PATENT RECORD. 





Nos. 
NAMES, &c. 
a | OF APPLICANTS. ABBREVIATED TITLES, &c 








| 
| 
| 
' 
| 
Feb. 4 : 
476 | W. Lloyd Wise, Lon- | Method of, and means or apparatus 
don. | for preventing collisions of rail- 





| ~~ ains. onfaut and Gaye, 
| "aris. 

477 | T. Dunlevie, Burton- | Cleansing beer and other liquids 

on-Trent. | _ when drawing from casks, &c. 

478 BR. , London. Manufacture of neckties or scarfs. 
ay Clark, and Flagg, New York, 
S.A. 

479 | G, E. Absell, London. Baw tills or apparatus for holding 
change. 

480 | H. Bezer, London. | Shackles or slip hooks for pole 

| | _ Chains, &c. 
481 | W.R. Wills. Edgbas- | Hauling-clips. 
ton, Warwick. 
482 | A. M. Clark, London. Eot-clz engines. A. S. Lyman, Nei 
ork, S.A. 

483 | A.M, Clark, London. | Making wheels for vehicles, and 

machinery therefor, <A. Blasco 
i ¥ Fabregas, Manila. 

484 | W.R. Lake, London. | Process of and machinery for grind- 
ing corn or grain. J. 7. and ki. 
K., and E, H. Nove, Buffalo, Neu 

| York, U.S.A, a 

485 | J. Hepplestone, Shef- Apparatus for measuring and bot- 
| field. t liquids direct from the cask 

or other similar vessel. 

486 | J. M. Cryer, Bolton, | Construction of apparatus to be 

Lane. | used in machinery for “gas 
= yarus or threads of cotton, 
Cc. 

487 | W. & J., & E. Whit- | Construction of tooth - gearing 
taker, Oldham, wheels, pulleys, and analogous 

Lanc. motors. 
488 | C.J. Allport, London. | Mode of making joints of moulds 
| for casting steel and other metals 
under pressure, and for materials 

Feb. 5 used in mi g same 

489 | W. Morgan - Brown, | Machines for nailing barrel hoops. 
London. E. Cole, Brooklyn, New York, 
U.S.A. (Complete specification de 

posited.) 

490 | W. Morgan - Brown. | Nailing machines. J. H. Foster. 

London. Chicago, IUinois, U.S.A. (Complete 
specification deposited), 

491 | J. Foxlow, Man- | Safety appliance for securing scarf- 

chester, pins. 

492 | V. Ragosine, Moscow. Asafety and economical lamp. 
ron Kordig, St, Petersburg. 

493 J. W.Cade, Chester. Condensing apparatus, applicable 
also for other analogous purposes. 
A. Mention, Paria, 

494 | W.G. Appleford, Bir- | Coffin-handle mounts, applicable for 

mingham. other purposes. 

495 | H. A. Bonneville, | Hatters’ irons. /. (’. Taylor, Nev 
| Parisand London. | York, U.S.A. (Complete specification 
| | deposited), 

496 | A. Beldam, London. | Construction of valves for pumps. 

497 | H. Wilde, Manchester. ~~“ ea induction ma- 
| chines. 

498 | E. Edmonds, London. | Kilns for burning or baking cements, 
gypsum, limes. bricks, tiles, pot- 
tery, &c. €. Amand, Tournay 

| Belgium, 

499 | H. A.A. Thorn, Lon- | Hammerless breechloading fire- 

don. arms. 

500 | W. E. Gedge, London, | Sewing and embroidering machines 
E, Cornely, Paris. 

501 | R.H. Padbury, Stoke | Apparatus or appliances for turn- 

Newington. ing over leaves of music, &c. 

502 | J.T. Goudie, Glasgow. | Manufacture of waterproof gar 
ments, 

503 | J. P. Becker, Rems- | Skates, 

cheid, Prussia. | 

504 | J. Boydell, Dublin, | Treating and preparing maize 

| barley, wheat, rice, &c., for brew- 
ing, colouring, and flavouring 
} |. beer, porter, &c. 

505 |T. Rowan, Ryde, Isle | Ohimnoys or flues, partly applicable 
| of Wight. | _ to other ee. 

505 | F.C, Glaser, Borlin. Fixing rails on metallic sleepeis. J 

| A. JS. Vautherin, Ohdtcau de Rans 
Frartce. 
507 | E. A. Brydges, Berlin. | Packing for steam encinos and other 
} machinery 


~ W. Wolf, Berlin. 














— 


Nos. 
and 
Dates 


Feb. % 
508 
£0) 


510 


£16 
517 | 
519 
520 


528 


Fes. 11, 1881.) 


ENGINEERING. 
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NAMES, &c., 
OF APPLICANTS. 


M. Bauer, Paris. 


| A. 8. Tomkins, F. M. 
| Courage, and F. A. 
| Cracknall, London. 
| H. H. Lake, ‘London. 


E. Horsepool, London. 
| J. White, Coventry, 
| andG, Davies, Man- 
| chester. 

L. Vayan, Nice. 

| 


L. Boye, Bergen, Nor- | 
| way, at present of 
Dresden, and E. 
Muller, Chrimmit- 

|} schan, Saxony. 


T, Morgan, Weetmin- 


ster. 

G. Gilbert, 
Park, Middlesex. 
E. Allebos, Brussels. 

H. Botten, London. 


| P. Everitt. London. 


| G, Lendrum, T. Beard- 


sell, and 8. Mitchell, 


Bedford | 


Thongsbridge, Yorks. 


W. Whiteley, Lock- 
wood, near Hud- 
derstield, and F. 0. 
Tucker, Hartford, 
U.S.A. at present 
of Huddersfield. 

J. Hollingworth, Dob- 
cross, Yorks. 

bi! ming- 

ley, London. 

J. F. Swinburn, Bir- 


mingham. 
J. Linacre, Brecknock. 


ABBREVIATED TITLES, &c. 


= 


Process and apparatus for the oro || oe 
duction of slabs, strips, and cubes || ——— 
of sugar. //, Tietz, J. Selwig, and 
B, Lange, Brunswick, 
| Construction and heating of kilns || 
for drying malt, grain, &. | 


Steam boilers or generators. D. 
Renshaw, Cohasset, and H, T. 
Litchfield, Hull, Mass., U.S.A. 

| Fasteners for gloves, &c. 

—— of bicycles, tricycles, || 

c. 1] 


eo or pencil-case and spirit || 
leve 

| Method of and apparatus for driving || 

small machines by compressed || 
air. 


Fastening for straps or bands = 

| transmitting motion, &c. 

| Schindler, Kenigshoffen, , hy 
Refrigerators, ice-safes, and preserv- |) 
ing cabinets. 

Combination or letter locks. 

Signal apparatus for use in build- 
ings, Vessels, and other places. 

Coustruction of alarum apparatus. 

Looms for weaving. 


Looms for weaving 


Looms for weaving. 
Firep 
Apparatus for filling and corking 


or stoppering bottles. 
Breechloading small arms. 


laces. 


Securing railway rails in their 
chairs. 


A. Clark, New Cross, ) Water-closets, 
Kent 


ent. 
J. C. Vanlohe, Provi- 
ce, Rh 
US.A., at present 
of Loudon. 


ode Island, 


Apparatus for sawing or cutting 
stone, &c. P. Gay, Paris, 


GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 


For Particulars, see Correspor 
Applications Jor Patents. 





4993 
5034 


INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 


For Particulars, see Corresponding Numbers in Lists of 
Applications Sor Patents. 


No. 


451 














Name. No. 
233 

Moleswor 5051 

Bre > 

Ss field & 71 
Clark. 105 

Wright, 

Iilston. 109 

Jone 130 

Smith 132 

Darling and 
Murdoch. 1 

Mewburn (I 
Soviet 180 
L, Martiny 222 
et Com 
pignie) 202 

Lister. 

Allison 254 
(Clairac 238 
M yt € 240 
Berger) 244 

Wetter 24 
(Byfield). 

Brandcin 254 
(Hastings 256 
Ho brook 
& Goddard 258 

Holding 260 

Pficiderer 
Me necke) 

Turton and 262 
Robeits 

Dixon 268 
(Keenig). 270 

Adam. 272 

Gwynne, 276 

M. andM. M 278 
Lenzberg. 280 

Matthews. 258 

| Johnson 292 
(Rohart), 

Tranter. 

294 

Joye. 

Oyex 296 

Hiow — and 
ous ld 

Yul 

W ite. 500 


mding Numbers in Lists of 











Name. No. Name 
Thompson 302 | Lake. 
(Lem vine). (Frebeen). 
Lacoste. 304 | Werdermann. 
lyior. 305 | Henderson 
Marshall, (André & 
Whitting- Legrand). 
ham. 307 | Rule. 
Barry. 308 | Wetter 
Martin. (Rollier), 
Lake and 309 | Briitschke, 
raylor. 311 | Newton 
Johnson (Battonier). 
(Perret) 313 Skerrett. 
Foulis. 315 | Robinson. 
Weldon and 317 | Steward. 
Strype. 323 | Williams. 
Clark 325 | Brampton & 
(Fabregas) Brampton. 
Fawcett. 329 | Williamson. 
Noirit. 331 | Scheibler, 
Taylor. 33 | Forrest. 
Me Allister. 35 | Fletcher, 
Groth 337 | Hinks and 
(Mer graf). Hooper, 
Sutclif 359 | Boss 
Lake (May- (Sudheim), 
nadier.. 341 | King 
Heaton (Forster). 
Turner, 343 | Brewer 
i amplugh, (Alves). 
and Brown Scheening. 
Osborn and Metcalfe, 
Osborn. Betteley. 
Lister. Jackson. 
Abel (Morel) Smith. 
Newington. MacEachran. 
Harrison, Scholetield. 
Bell is Lori. 
Koppel. 365 | Cooper. 
Richardson. 369 | Temple, | 
Worrall, 371 | Bonneville 
Lawrence, (Raud). 
and Lea. 373 | Lake (Bruns 
Clark (Dennis wick Berth || 
& Samper). Company). 
| Barrett 375 | Dupré and | 
(Lloyd, Sup- Hehner. 
plee, &Wal-| 377 | Field and || 
ton). Cotton. | 
Edwards. | 








Name. | No. Name. No. Name. 
‘Lake (Car- 455 "Barr. 471 | Haddan | 
penter). (Rankin &} 


Randall). 


NOTICES TO PROCEED. 















































= NAMES, &c., TITLES, &c. 
1,—Time for ey te Ae expires Friday, | Nos. | oF APPLICANTS. | ABBREVIATED 
NAMES, fc. | ABBREVIATED TITLES, & Ip te | a7 | 2 —_ ts | a er pont 
1, GC. » , signs 
OF APPLICANTS. | sc | Brussels, all colours upon skins and 
Aug. || ye —— for gloves, 
| 3381 @. M. F. Moles- | Construction of omnibuses & | 20- , , ~ 7 be = an 
| 7. Bideford, other public vehicles. sept | 4082 | C. Pieper, Berlin. | ™ facture dtsame. W. Grassler, 
| - r n, Saxony. 
goa1 | J.McKeuny, Dublin. | Docking knife. 29 | || te 
| 3950 | TH. J. Haddau, West- | Apparatus for triturating, | j 0s, Bom, Seneins, | See ee 
minster. paaens, & Seen | | 4098 | G. A. Dick, London. | Construction of furnaces for 
Bodart, Louvain, Re/gium. | 2 a ig = 
| 3959 C. inte ant f. Paper-making machines. | 80 || similar purposes. 
inbur * 
| 3963 | W.i Lake, London. | Pocket knives. D. Peres, Soli teed bees ec dma, + 
gen, Germany, 
3970 | +S Se ie Breechloading firearms | calles, and Tor faciitating 
. | | 
3975 | J. A. Faweett, | Production of fermented or |Oct.1 || pte pn a 
Wakefield. aerated liquors or beers. | | Maiche, Paris, 
3979 | W. og te ay Stoves. | || 4126 | D. ‘2. Bostel E Brigh- | Water-closets, 
P | 1] 0, 
3985 | A. o —. Mowing and reaping machines.| ] 4127 | W. Michaelis, Berlin, Pulveriaing Ram oy ne 
3993 | H. Simon, Man- | Centrifugal dressing and puri-| 2 | Gasp-colinciing cimasbass one 
chester. fying machinery for treat- | ; same. 
— and other pulveru- | || 4i91 | A. W. L. Reddie, | Construction of navigable 
ent or granular substances. | |] London. vessels and means for their 
G. Daverio, Oberstrass, Swit- i propulsion in water or on 
zerland. : | land. 2. M. Fryer, New York, 
3994 | W.T. Stubbs and J. | Apparatus for gassing yarns | | U.S.A. 
Corrigan, Man-| or threads. || 4144 | A.J. Boult, London,| Scutching machines. | 8. 8. 
>hester. 1 | ‘uller, Stratford, Ontario, 
$995 | C.N. Eyland, Wal- | Brace buckles. | | Canada, ae 
4011 | P. “ Maignen, | Manufacture of an improved |} #146 4.3. Beals, London. erty hy oe ae Ppl 
} “London. | — to —— as i] | O Mahoney, Toronto, 4 
| a ring medium i| ql i j ins. J. ¥ y 
4049 A. W. L. Reddie, | Dynamo snd magneto-electric 5 | 4154 w Westminster Printers’ qucins. oe 
London. | machines. A. Biloret and C, | || 4170 Lake, Lon- | Carpenters’ i planes. 
4072 | J. P Geary, Hack | natn, bat preserving ~ aon. a Brunet and V. Brossier, 
ie Pe | ‘aris. 
| ney. | green bacon and 8, and || 4918 | J. Imray, London, | Apparatus for measuring con- 
preventing slime thereon, | {| tents of cuttings, embank- 
| _ and for preserving eggs. | | ments, or other earthworks. 
4185 .. C. nee. Valve gearing. 14 i . - a Canale, — 
ynemout , 1] H. R. Schreiber, | Pianofortes, and acticn or 
4273 | W. Timms, West | Construction of boring tool. 20 || 4219 London. mechanism to be employed 
1. pool, Dur- | 1} in connexion frre 
4274 | C. ‘Kesseler, Berlin, | Impregnating, and raising, | ! = bag —— 
and throwing water and | near Leeds, Yorks.| 
nor — 2 og | 4235 B. Beatie 1 and ©. | Looms for weaving. 
apparatus therefor. W. | barn. Lane. | 
taydt, Hanover. | |] Be. , London. | Method of packing meat for 
4281 | L. W. Boynton, Hart-| Machinery for the manufac- 4204 | W, ‘t Lake, London a ee ~ 4 same by 
ford, Conn. ee — of horseshoe and other | | refrigeration. J. ‘ u nite 
nowin London. | nails. ‘ } 1} ney, New York, U.S. 
4430 | 8. ee. 4 | Sewing machines. 29 || 4317 ¥. Chance, Calcutta. Zood-water heater, 
| 4468 a aT. | hee 0 for , = Nor. 2)| = don. oad TD. Billings, ire ‘SA. 
} jelds, an nates of soda, alkali, and | || 4400 | T. Holliday, Hud- | Obtaining various colours on 
darinsNest Jer | | sseemnoet oem | || gam | a SU, as, | eaneemea ere 
. .C. Uljee, and J. nufacture of wheels for 
4522 | J. isag, London, | al ey + 4 | — Cleminson, Lon- ng railways and tram- 
| on. . 
| manufacture of sulphuric || 4405 | T. Holliday, Hud- | Utilising residuary products 
~~. Pal and H. | | derstield, Yorks. | obtained ee prodncing 
Lasne, ‘ | oulonrs on 66 and other 
4546 C. W. Hartley, —_ and crossings of rail- 6 | textile fibre 
radford. 8. } || 4433 | B. J. B. Mills, Lon- | converting all kinds of refuse 
4709 | M. and J. Corn- Construction of cast-iron slag- | 16 don. & infectious animal matters 
thwaite, Parton, i and steel ingot | | | into gas and other useful 
rlan } mo . | | roducts, and means or ap- 
4846 0. N. Witt, Mul- | Production of new colouring | 22 || | erates. employed Ande g 
hausen, Ger- | matters suitable for dyeing | | L. E. E.C. D, T. Anthony, 
many. | _ and calico printing. | Toulouse, France, 
$908 | Weg, Harteld, | Reale, snd, apparstue con [Deo.17|| ange | W. Wome, John~ | Surface polahing and pasting 
. | ing wire ropes on board ship. | N.B., and C. 
328 | T. B. Drybrough, | Construction of skates, and | 20 || Douglas, G Glasg 
Edinburgh. boots or shoes to which | 4768 | J. Couper, Glasgow. Decoration or ornamenta- 
| — are or may be ap- poo of pias for panels of 
one | O ubham, kent | | Valves and shafts, and |_| Met | GA Bastow, Man. | uschine embraldery and_ pro 
5405 | F. . + pate Newton, | Cutter holders for machine | 23 || . | game. J. Wiget, Arbon, and 
ols, | | C. Wetter, St. Gall, Switzer- 
6435 | a,c Wylio, London, | Moving cylinder steam ham- | 2 | | _ land. 
mers. | andE.T. | Ploughs and other tilling in- 
5446 | Sir W. G. Arm- | Ordnance, and apparatus to; 28 || —)+ - foweaks Bedford, mae ant . 
| strong, New- be used in the construction | 5102 | W. Talard, ipe joints. 
castle-upon-Tyne.| _ of ordnance. 5103 N. Talard, Paris, Method and apparatus for 
5511 | J.Starley, Coventry. | Velocipedes. ‘ | $1 emptying cesspools and con- 
9 | H.H Lake, London. | Construction of railway vehi- | Jan.1 || veying away the contents 
cles. J. W. Chisholm, Brook- | thereof. 
lyn, New York, U.S.A. 111 | A. Nash, Canter- | Means for catching beetles, 
97 | J. Seateg, Lei- | Knitting machinery. | 8 |i . yu Kent. x, oe. et ‘ 
| _ cester. | \) 5173 : , Dres- mps aD rns therefor. 
123 | F. Ryland, West | Method of fastening tubular | 11 || >!” | ¥-,Segens, res - ; 
Bicmwich. —s> ae ae | 5181 vo M. Black and Manufacture or employment 
8: e . ‘ - , where 8 
181 J. H. C. Martin, | Means or apparatus for husk- | 14 dee, VB. - S Goeues A to imitate 
a aa —_ - and other grain aud | | certain ~.- xy on 
. at present made of other 
199 | 3. 'K™” Kiltourn, | steering gear. | 15 | materi 
Brixton, Surrey, | || 5227 | N. Talard, Paris. Brakes for vehicles. 
= Fossick, || 5280 | H. E. Grapel and | Pipes for smoking tobace 
tockton-on-Tees. . | = 
: : oe : irmingham. 
II,—Zime for entering Opposition expires Tuesday, ! 5313 | G. A. Dick, London. | Manufacture of metallic 
March 1, 1881. alloys P or compounds. 
Partly his own invention anc 
4003 | ¥, Brown, and W. Revolving heels for boots and | Oct. 2| og ge ag age age 
| eover, London. 0e8. ham From « vd. A. uk, 
4007 | G. Zanni, London. Mageete dlestete conneaten ter conn |B. Wee, B PR an em ge oe 
| way sign: | | . Wright, Lower | Apparatus for forming 
4024 | L. Michaux, Paris. Nectktie fastening devices. 4 Sydenham, Sur- securing knots of bristles 
4033 J.J.and T.L.Gal- , Apparatus for discharging 5 rey. in the manufacture of 
loway, Glasgow. ashes from steamboats. brushes. 
4050 | J, Robson, London. Obtaining & applying motive 5458 a - B. Mills, Beary ordnance. ng 
pow ondon. cLean, . Louis, iss., 
4059 | H. Josselsohn & J. Travelling boxes and bags. 6 and M. Coloney, Newhaven, 
| anne, Lon- LB Mills a U.S.A, oi ioe 
} 5459 achine guns. J. #. McLean, 
4075 | 5. iGisyton, Asse Motor engines worked by gas 7 “London. St. Louis, Miss. and M. 
ford, Coloney, Newhaven, Conn.,, 
A 


or combustible vapour and 
air. 




















U.S.A, 


Dates 





Oct. 7 


11 


12 


13 


18 


21 


&s 


28 


80 


Nov. 4 


19 


20 


29 


14 
16 


28 
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Nos. | of ee, rs. | ABBREVIATED TITLES, éc. 
5499 ‘I. R. Blumenberg, | Compounds, putties, or ce- 
Washington, ments, applicable for joints 
% | and joint packings in vapour 
| and other engines, &c., and 
| also for a plastic ornamental 
| | composition. 

5514} C. A. McEvoy, | Torpedces. 

| Westminster. 
20 | P. Shaw, Na:chester.) Dental engine. aieen 
35 | W. Woolley, Bir-| Bicyclesand other velocipedes. 
mingham. : 
40 | G. Petrie, Rochdale, | Steam boilers. 
| Lane. 
84 | J. N. Douglass, Dul- | Burners. 
wich, Surrey. 
92 | T. J. Palmer, Ful- | Apparatus for embossing, and 
|} ham. and C. F. for printing on embossed 
Dietrich, Dal- materials, adapted for 
| ston, Middlesex. mural decorations, tock 
| covers, &c. 

117 | G@. W. von Naw- | Brushes. ©. £. Fleming. Sci 
| _ rook, Berlin. heide, Saxony 

129} J.. H. Johnson, Galvanic polarisation bat- 
| London. teries or mé eons of elec- 
tricity, and application of 
| same, and apparatus con- 

nected therewith. . fa 
Paris. ; 

185 | G. Love, Lanches- | Furnaces employed in the 
ter, Durham.  _caaaas of iron or 

stee. 

189 | J. K. Starley, Co- | Taps or valves for beer, wine, 
| ventry.Warwick- oil, and other barrels, &c. 

} shire. 

203 | J. syrtae and | Stop valves. 
ox . Wall, Lon- 

206 | C.A. “Barry, Clewer, Furnaces or apraratus for 

Berkshire. roasting, calcining, or burn- 
} ing ores, &c, 

213 | H. Boden and 8. | Apparatus for inserting bob- 
| Whitehurst, bins in carriages employed 
| Derby. in bobbinet machines, and 
| entering the threads in the 

carriages. 

291 | W. Adam, Kidder- | Looms for weaving carpets 
| minster. or- and other fabrics. ; 
|  cestershire. 

$01 | J. H. Johnson, Lon- | Production of oil for illumi- 

on. nating purposes, and appa- 
ratus or means employed 
therein. /. Rohart Paris. 
PATENTS SEALED. 
I.—Sealed February 4, 1881. 
Nos, | op AMES fcis | ABBREVIATED TITLES, éc. 
$203 | T. _ War- | Gas burners for heating pur- 
| _ poses. 
3204 | I, "Thoriton, Man- | Cooking stoves and appliances 
| chester. |} connected therewith for 
| | heating water for baths, &c. 
$211 | L. Davis, Liverpool. | Shirts. 
236 | B.T. Moore, Upper | Cartridges and tampings for 
Teddington. | cartridges. 
8238 | C. Kesseler, Berlin. | Pail or tub-closets without 
| water flush, £. Hirse 
| Ber ”. 
2249 | J. Bates, Croydon, | Regulators for on si 
Surrey. 
3251 | W. H. Lloyd, Har- 
borne, Stafford. 
8262 | A. 8. Orr, Dublin. Aerated drink. 
0265 | E. Parry, London. Machinery for securing ends cf 
sheet-metal cans, cases, 07 
oan boxes. 


3302 


8317 
8321 


4047 
4397 


4413 


| 
ia 


| E. Ludlow, 





E. Hora, London. 
H. W. Cook, Standon 
Massey, Essex. 


H. Ashton, Birken- | 


head. 
W. Lioy Wise, 
Westminster. 


W. RB. Lake, Lon- 
don, 


8. C. : = and | 
W. _~ = 


irth, 

Shetield. 
E. Manisty and J. 
W. Gibson. Dun- 


dalk, Ireland. 

J. Kennedy, Liver- 
pool. 

Cochrane, 
London 

E. Andreoli, 
minster. 


Bir- 
minghan. 
W. Morgan-Brewn, 
London. 


J. Dakers, Aberdeen.! 


T. Wainwright, 
Hunslet, York. 
W. Dawes, Leeds, 

and A. H. Dawes, 
Staveley. 
. Day, Surrey. 


West- | 






Tip Vans or wag 
Construction 


of “navigable 

| Vessels, and mode of and 
means for propelling same 
partly applicable to vessels 
of ordinary construct 

Steam generators. 


30n. 


Mode of, and ap 
effecting combustion 
Utilisation of fuel. B 
Dresden, Germany, 

Refining or purifying alc 
or alcoholic liquids, fatty 
or oily matters, and wax, 
and for regenerating ma- 


aratu 





cohol 


terials employed in such 
processes. S. Koess/er, Trop- 
pau, Austria, 


Securing handles of table 
cutlery, and similar knives 


Mowing and 
chines. 


reaping ma- 


Governors applicable for ma- 
rine and other engines. 

Etop-valves for 
fluids. 

Process for ornamenting fictile 
wares, glass, and metallic 
surfaces, J. B. Ge 
Bonnaud, Paris. 


corrosive | 


menuil- | 


| Manufacture of the cil cups | 


of carriage axles. 


Method or process for obtain- | 


prints. 7. Piris, Munich. 
Carriage axles and bushes, | 
and their fittings. 
Watch protectors. 


Packing cases for the convey- 
—_ of pictures, irames, 





Feeding bottle for infants and | 
| invalids. 


ing coloured photographic | 


Dec. 30/ 





25 


| | Out. 5 


28 


| 


Dates. || 


/ ! W 
+. | NAMES. &c., | 
Nos.| op aPpLicaNts. | ABBREVIATED TITLES, éc. Dates. | Nos. 





J. J. Sachs, Man- 
chester. 


4870 | C.J. Galloway and 
J. H. Beckwith, 


4787 


Manchester. 
4885 | C. Maw, London. 
5008 _H. Wilde, Man- 


chester. 
5133 | W. R. Lake, London 


II. ers d February 


$242 , BE. Jefferys, London. 

$252 | J. Clough, Hain- 
cliffe, York. 

8274 | W.Elmore, London. 

8275 | E. A. Day, Wor- 
cester, and P. 
Price, West Mal- 
vern, Worcester. 

$278 | L. A. Groth, London. 

3283 W. Collier, Salford, 
Lanc. 

$287 | 8. Watkins, Wol- 


verhampton. 
$295 | 8S. Williams, Llan- 
daff, Glamorgan. 


$297 | W. H. ‘~—— and 
Renshaw, 

Tunstall, Staf- 

3301 | B. Beddow, London. 
$310 | E. T. Truman, Lor- 


don. 


3328 | F. Wolff, 
hagen, 


3378 | W. Clark, London. 


Copen- 


$386 J. andT. A. Boyd, 
Shettleston, La- 
park. 

$394 | P._de Villiers, St. 
Leonards-on-the- 
Sea, 


$400 | H. B. ne, Oxton, 
este 

$411 HP. welt, Leeds, & 
F. W. Crossley, 
eteme 

3438 | A. E. Gilbert, Edin- 
burgh. 

$443 J._ C. Mewburn, 
ondon. 

84414 | F.C. Glaser, Berlin. 


$448 | H. Merryweather, 
Greenwich. & F. 
M.Cotton, London, 

2567 | H. Doulton, Lam- 
beth 


8576 | G. Love, Lanches- 
ter, Durham. 

2652 | P. Wilson, Patri- 
croft, Lanc. 

$812 | J. A. Birkbeck, Mid- 
dlesbrough. 


3964 | P. Jensen. London. 


Burton, Brock- 
7. New York, 


4046 | B. 


40€4 | J.T. Dann, London. 


41€2 | J. Chadwick and J. 
H. Mather, Chad- 
derton, Lance. 

4262 | G. Jobson, Derby. 

4391 | P. Jensen, London. 

4422 | H. Rankin, London. 


4603 | J. H. Johnson, Lon- 
| don, 


4634 | J. Jobson, Derby. 





| Treatment of animal or veget- 


Treatment of the product of Nov.19 


slag called slack wool and 
application thereof. 

Method and apparatus for pre- 
venting flow of water from 
the condenser to the cylin- 
der of a steam engine. 

Driving screw propellers, 

Electro- maguetic, induction 
machines. 

Grappling and hoisting appa- 
ratus for removing street 
refuse, dredging, and similar 

purposes. G. Johnson, 
Broad wn, U. S.A, 


, 1881. 


Apparatus or a for 
lacilitating the manufac- 
ture of boots and shoes. 

Spinning or drawing wachi- 
Lery. 

Manufacture of sheet metal 
plates, and apparatus there- 
for. 

taircase or steps which may 
be raised out of or lowered 
into position as required. 


travelling 
Stock- 


of 
Stiebel, 


Construction 
trunks. &, 
holm. 

Construction of vacuum valves 
for steam-drying cylinders, 
steam- a. s, and analogous 
purpos 

Blow-oif r paratus for steam 
boilers. 

Construction of annealing pots 
for use in tin works. 

Apparatus employed in the 
manufacture of bricks, 
jae earthenware, and 


a of oy and 
readers, or brushes suit- 
able for varnish bottles, &c. 
Insulating telegraph con- 
ductors, and mode of and 
machinery for manufac- 
) ~aeinee egraph conductors, 
c. 

Centrifugal extracting or sepa- 
rating machines. G, A. 
Hagemann, Copenhagen, 

Apparatus for propelling 1 ves- 
sels. A, Fs. ge ant J. 
Ost . France. 

Machinery He win ding, doub- 
ling, and twisting yarn or 
thread. 

Inoxidisable al lloy to be ap- 
plied to steel or other me tal. 
and process for applying 
same with or without a 
Silver or other coating or 
covering. 

Soles, insoles, and linings for 
the bottoms of boots, shoes, 
slippers, cricketing sandals, 
&c., partly applicable to 
collars, &c., made of cellu- 
oid. 

Locomotives for tramways 
and light railways. 

Mcde and means of 
fastener for securing t 
graph wires to their insu- 
lators. 

bobtirs 


oro 





Brakes for the 
throstle Seanee. H. Det 
Arques, 

Steam boilers, J. L. Pied- 
teuf, Diisseldorf. 

Portable steam fire engines. 


cf 


Jcints or connexions of earthen- 
ware pipes. 

Furnaces or fireplaces to facili- 
tate heating the air supplied | 
thereto. | 

Vertical steam and other 
motive power engines. | 

Cooling and breaking up blast 
furnace slag and apparatus 
employed therein. | 

Magneto or dynamo-electric 
machines, applicable to both 
generators andengines. 7. 
A. Edison, Menlo Park, New 
Jersey, U.S.A. 

Breechloading repeating fire- 
arms, | 


Construction and use of ap- 
paratus for rapidly and effi- 
ciently maintaining high | 
degrees of heat for scientific 
aud industrial purposes. 4/. 
Fiiirscheim, Gaggenau, Ger- | 
many, | 

Method of and apparatus for | 

dyeing yarn and textile | 
fatrice. | 

Brushes for cleaning and | 
polishing surfaces of metals 
or other hard materials. 

Means for measuring the 
amount of electrical current 
flowing through a circuit. 

T. A. Edison, Menlo Park, 
New Jersey, U.S.A, 
Bag-making machinery, 


able substances, A. J. //uet, 
Le aris, 


Op en fireplaces. 


Aug. 9 


12 
13 


Sept. 


13 






















































































































| 
oF eS iCig | ABBREVIATED TITLES, &c. |Dates, 
4809 P. Burrell and H. | Construction of permanent |Nov.20 
Valpy, Westmin- ways for railways and tram- 
ster. ways. 
4911 A.H. Rowan, West- Tramways. 25 
minster. . 
4949 J.Dredge, Clapham | Producing printed represent- | 97 
Common, Surrey. ations of photographs and 
meaus therefor. | 

4989 C.D. Abel, London. Method of warming railway 30 
calTiages, and apparatus | 
for that purpose, G. West- | 
inghouse, Jun., Pittsburg, | 
U.S.A, ‘ 

5004 J.W. Swan, New- , Measuring and _ recording |De>. 

castlo-upon-Tyne. electric currents and appa- 
ratus employed therein. 

5007 J.Readman, Norton, Mariners’ and azimuth com- 

Durham. passes. 2 

5014 J. W. Swan, New- Electric lamps. 

castle-upon-Tyne. 
5015 A.Thurlow, Ather- Lamps. 
stone, Warwick. 
5049 W. H. Dorman, Machinery for trimming or| 3 
Stafford. paring heels of boots and | 
shoes. 

5129 C.D. Abel, London. Apparatus for working brakes 8 
by fluid pressure, (. West- | 
inghouse, Jun., Pitts burg, | 
U.s Ss, A, } 

~ ‘FINAL SPECIFICATIONS FILED. 
Jan. £9, 1881. Nos. 3111, 3129, 3141, 3143, 3145, 2147, 3154, 
Ty 159, 3161, 3176, 3181, 3220 
all of the year 1880, 
— — 3008, 3148, 3149, 3152, 3153, 3160, 3162, 3163, 
3190, all of the year 1880, 
Feb. 1. ,, 2866, 3166, 3173, 3191, 4445, all of the year 
1880, 
2, 3167, 3168, 3169, 3177, 3187, 3209, 3230, 3256, 
1880. 
3171, , 3180, 3182, 3 
3 . 2, 3199, 201, 320 
all of the year 1850, 
4, 3198, 3214, 3221, 3322, all of the year 1880 


PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
__ DUTY OF 50/, HAS BEEN PAID AND REGISTERED. —__ 
















































































No, Name. No. Name. No. Name. 
1878 1878 | 1878 
418 | Cadot. $28 | Abel (Actien 652 Schultz, 
615 | Smyth Geselischaft] 491 Joel. 
624 | Lake (Jones) fuer Anilinj 821 Lake 
437 | Rigg and Fabrika- (Kogers), 
Meiklejon tion). 500 =Hollway. 
467 | Haddan 2003 =Haddan 521 Shaw and 
(Hammel (Brush). Williamson. 
mann), 562 Jefferies. 548 Brunton and 
673 | Von Naw-f| 588 Hinks. 1879 Trier. 
rocki 761 | Scott. “47 Haddan 
(Fleischer 953 | Johnson (Brush), 
689 | Lewis (Gramme &] 3750 Jaddan 
~d iaauaaae ). (Brush). 
453 | West. 1878 
477 Moncaster. 481 Newton (not 
551 ‘lark (Dows). registered). 
PATENTS IN RESPECT OF WHICH THE SEVENTH YEARS aur 
LUYY OF 100/. HAS BEEN PAID AND REGISTERED 
No Name No. Name. | No. Name, 
1874 1874 =| 
05 = Abel 472 Oldershaw. 
(Daimler) 
PATENTS WHICH HAVE BECOME VOID. 
1.—Through Nen-Payment of the Third Ye “ar's Stamp Duty of 50/1 
No. Name. No. Name. No. Name, 
1878 1878 
McClure. 820 Jorendorff 354 | Bennett 
Graham. (Biancse). 355 | Von Naw 
2 Fenwick. 22 | Brown. rocki 
300 | Hunt (Neve- $23 | Von Naw- | (Alers), 
gold). rocki(Von 356 | Von Naw- 
1 | Morgan- Ruvilie). rocki 
Brown $25 | Simon (Siermann) 
(White). (Sehiffner) 358 | Griffin. 
Cox. Viltin. 359 | Pieper 
305 | Galloway an 331 | Clark (Grothe). 
McPherson (Lerouz). 362 | Mills 
508 Srusseur & 333 pen ie. | (Sebmidt), 
De Sussex. 335 | Boy 363 | Clark 
309 | Renshaw. ; | Galiow way. (Jennings «& 
310 | Downing Frerichs | Kellogg). 
(Hart). Suffield andj 366 | Thomson and 
113 | Lake (Har- Hollands. Parker. 
kort). 347 | Jensen Matthey. 
314 | Wilson. (Hellhoff). Danchell, 
316 | Townsend, 351 | Conradi é | Wilson and 
318 | Higginbotton (Briick- Jatteraby. 
and Hut- maun). Truman, 
chinson. 552 | Holt. | Mahon 
319 | Bagge 353 | Tyerman, (Cove). 
(P uterson) 
Il. —Throw gh Non- Payment of the Seventh Year's Stamp 
Duty of 1001, 
1874. 74. 1874 ' 
296 | King. 307 | Harfleld, 356 | Marn 
299 | Lister. 310 | Gower. (Watson). 
303 Howes andj 319 | Wormald. 871 | Stevens, 
Burley. 837 | Kyte(Wilson)} 376 | Richards, 
304 | Harris. 329 | Tandy andj 3878 | Wilson. 
Brown. 347 Dryden. 
NOTICE OF APPLICATION FOR PROLONGATION OF 
LETTERS PATENT. 


No, 2106 of 1867 for “ Improvements in the lateral action or 


| indaction of fluids and in apparatus or mechanism therefor,” granted 





|;to William Richard Middlemore Thomson, 


to Alexander Morton, of Glasgow, amended by disclaimer and 
memorandum of alteration filed the 20th day of May, 1871, assigned 
of Glasgow. The 
assignee will present a petition in Council for a prolongation cf 
the term of the above-mentioned letters patent, 

Last date for entering caveat is the 12th day of March, 1881, 
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ABRIDGMENTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING FEB. 5, 1881. 

Abri: ts marked with a * relate to applications not proceeded 
with, The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names &c., of the 
Communicators are given in italics. 


2284. Excavator for Cutting Trenches J. F. 
Sang, London. [4¢. 2 Figs.|}—The machine is provided with 
a guiding wheel with cutting discs or knives attached to its sides, 
and with ploughs or shares arranged on a frame in combination 
with elevators, so that after the earth is cut by the discs and 
ploughs it is conveyed to any reasonable elevation and delivered 



























MG. GG 


S 
S 





WE 
AGG 


on either side to formanembankment. The height of the elevator 
may be varied by rotating it around a fixed centre on the machine. 
The excavator may be constructed with duplicate ends like a 
reversible plough; the cutting dises are attached to the wheel a, 
c is the share, and d the elevator, (June 5, 1880). 


2455. Testing Cements, &c.: P. Adie, London, 
{4d. 2 Figs.]—Referring to the illustration, the movable weight D 
the position of which upon the lever F determines the strain upon 
the briquette under test, is drawn along by the falling weight P. 














The rate of fall of P is regulated by an escapement motion H and 
pendulum T, or by an equivalent device. By this arrangement it 
is stated that one testing may be more exactly comparable with 
another than when the weight is moved by hand as usual. (June 17, 
1880), 


2550.* Traps for Catching Pats, Mice, &c.: J. 
Burridge, Great Portland-street, Middlesex. [2d] 
—The trap has inclined sides, and a balanced or false floor, 
beneath which is a pit or well. As the animal attempts to obtain 
the bait. the floor tips, and deposits him in the pit. The floor 
— its former position, and thus re-sets the trap. (June 23, 
880), 

2551. Machine for Tentering and Finishing Felt 
Carpets, &c.: W. Mitchell, Waterfoot, and M. C. 
Cuttle, Lumb, Lanc. [td. 3 /igs.)—Relates (1) to the com- 
bination with a tentering machine of a card roller driven by 
toothed gearing or other positive motion. and so arranged as to 





give out the felted or other cloth at a certain definite speed slower 
than that of the tenter-hooks, such gearing being capable of 
adjustment so as to regulate the amount of longitudinal stretch per 








yard, and (2) to the use in tentering machines of expanding rollers 
wherein the longitudinal siiding rods are fixed into the end discs 
so that their outer surfaces are coincident with the surface of the 
dises, thereby giving a continuous support to each selvage close 
up to the tenter pins. The cloth is brought over the card roller d, 
which is driven at a definite speed before it is caught bs the tenter- 
hooks ee of the chains d, which are driven at a slightly quicker 
speed. The expanding roller is not shown in the illustration. 
(June 23, 1880). 

2557.* Ball Castors: C. E. Mawdsley, Southport, 
Lance. (L.A. Aspinwal/). [2d.j)—1s based on the principle of the 
universal joint. The ball is made in halves, and united by an axis 
which turns in a swivel piece. The swivel has its bearings in a 
cup or bracket, to which is fixed the socket or flange for attaching 
the castor to the article of furniture. The two halves of the bali 
may revolve together or independently of each other. The centre 
of the ball may be slightly eccentric to the centre of the socket 
for the purpose of obviating a “dead centre.” (June 23, 1880). 


2561. Scutching Flax, &c.: J. R. Dry, London, 
























(6d. 4 Figs.}—The scutching handles now employed are replaced 
by a conical drum with (preferably) five blades, made to revolve in 
front of a stock set at an angle of from 10 deg, to 30 deg. to the 
vertical, and provided with slots to allow the air thrown off by the 
blades to escape. In the illustration A is the conicul drum formed 
by preference of two end discs X, keyed to the axle and having 
their edges recessed for the reception of the blades B which are 
fixed atan angle across the drum. The nearness of the stock G 
to the drum is regulated by the handwheel R' and gearing shown. 
an index finger being arranged over a graduated scale on one of 
the wormwheels Q. The top of the stock is provided with a 
revolving screw T for the purpose of spreading out the flax straw 
when presented to the action of the blades B, and for feeding it 
into the machine, The drum should revolve at about 600 revolu- 
tions per minute. (June 23, 1880), 


2564.* Galvanic Batteries: R.C. Anderson, Wood 
Green, Middlesex. ([2d¢].—Has reference to improvements 
on the “ Daniell battery,” the object being to increase power, and 
to prevent deposit of copper on the zine element. The usual 
elements, copper and zinc, are employed, the former being acted 
upon by the ordinary agents; but for the latter or negative element 
oxalate of copper dissolved in muriatic acid is employed. To 
prevent the deposit of copper, two porous pots are placed one 
within the other, with an intervening space filled with a good con- 
ductive solution. The zinc is placed in the inner pot, and the 
solution is charged with iron or other metal, which will precipitate 
copper from its solution, (June 23, 1880). 


2566.* Securing Letters in Envelopes: W. R. 
Lake, London. (A. de Colmont, Paris). [2d.]—A small disc 
of metal foil coated on one side with paper has two projecting 
strips which are inserted in small incisions made in the envelope, 
The projections pass throngh the envelope and the contents, and 
the ends being first bent down on the opposite side are secured by 
sealing-wax. (July 23, 1880). 


2579. Roasting Coffee, &c.: F. G. Fleury and E. 
D. Barker, London. [6d. 5 igs,]—In the improved system 
the raw material is enclosed in an air-tight cylinder which is 
charged before the roasting commences with a considerable volume 
of compressed air. The object of the invention is to prevent the 
loss of weight, essential oil, and aroma that takes place in the 
ordinary process, and to condense the volatile matters that are 
given off on to the berries at the completion of the operation. A 
testing instrument is provided whereby samples can be withdrawn 
from time to time to judge when the roasting is complete. A is a 
steam-tight roasting cylinder of plate iron, provided with a copper 
lining B. furnished with blades extending its whole length, and 
serving to turn over the coffee and expose it equally to the action 
of the heat; a* is a cap which closes the opening, whereby the 
coffee is introduced and discharged. The journal a is fitted with 























a gland to receive a stationary tube F cast with a flange to carry 
a ‘conical box f, in -which is fitted a hollow plug. In the plug 
and box are lateral openings which can be brought into coinci- 
dence when the samples are withdrawn by the receiver g at the 
end of the testrod G. Situated under the cylioder is a series of 
gas jets, the heat of which is directed on to the cylinder as it 
rotates. As the roasting proceeds the compressed air expands 
until a pressure of 100Ib. to the square inch may be attained, and 
when the roasting is completed the cylinder is cooled down by a 
jet of water issuing from the pipe M. (June 24, 1880). 


2580.* Apparatus for Washing, Rinsing, and 
Drying Linen, &c.: W. Lloyd Wise, London. (J K. 
Muchin, Riga, Russia). [2d.}—The apparatus combines a centri- 
fugal washing and drying machine. A shaft provided with an 
archimedean or water screw passes through an outer open-topped 
vessel, and carries a perforated inner vessel into which the articles 
to be washed are placed. When the shaft is revolved in one 
direction the washing liquid will, by the action of the screw, be 
cavsed to ascend a perforated pipe. which pipe surrounds the 
shaft. The liquid is thus driven by centrifugal force through the 
articles. and effects the desired washing, &c. On the motion of 
the shaft being reversed the water ceases to ascend, and the 
articles within the inner vessel are dried by centrifugal action. 
(Void, patentee having neglected to file final specification. June 24, 
1880). 


2588. Apparatus for Exhausting, Lifting, Forc- 
ing, and Measuring Fluids: H.S. Stewart, London. 
(6d. 5 Figs.j}—Inside the cylinder A are two vanes T U, connected 
together somewhat in the form of a hinge and running the whole 
length of the cylinder. The boss of each vane is cut away for a 
portion of its length to admit of the other being placed alongside 
of it upon the same spindle. One boss is keyed, or otherwise 
attached rigidly to the spindle, whilst the other runs loosely upon 
it and extends outside the stuffing-box. Side by side, one upon 
the end of the spindle and the other keyed to the boss of the vane, 
are two toothed wheels G, to which motion is given by a larger 
spur wheel of sufficient width across the face to embrace both of 
the small wheels. This spur wheel has on one-half of its periphery 
teeth extending half way across its face, and on the other half of 

















its periphery, teeth extending across the other half of its face. 
Thus, when motion is given to the spur wheel, during half its 
revolution it drives one, and during the other half the other of the 
two smaller wheels. In this way the two vanes are caused to 
revolve alternately. By means of the locking plates J and I fixed 
to the large spur wheel, and of the roller L, and a similar one on 
the other pinion, each vane is locked when not revolving in a 
position between the usual inlet and outlet orifices SandR. The 
rotation of the other vane draws in at S and expels at R the fluid 
acted upon. Fig. 2 shows a transverse section of one of the vanes 
and a part of the other. When used for measuring purposes an 
index is attached to the spindle E. (June 25, 1880). 























2598. Lasting Boots and Shoes: A. Balme and 
W. Hall, Leeds, Yorks. [6¢. 5 /igs.]—The object is to save 





time in “ Jasting,” and to insure a more perfect fit than when hand 
labour is used. The hine (the arrang t of parts of which 
form the subject of the invention) is for completing the “lasting,” 
i.c., stretching or drawing the “ upper" over the “last.” For this 
purpose nippers are arranged on a number of vertical side arms, 
which nippers grip the edge of the leather, after the upper has been 
placed on the last by band, Motion is given to the arms by means 
of metal belt which surrounds the arms, and is moved vertically 
by ahand lever. The belt acts on inclines on the arms, so that the 
upward or downward movement of the arms causes a correspond- 
ing inward or outward motion to the nippers, (June 25, 1880.) 


2599.* Hydrants and Stand-Pipes, &c.: J. 
Chidley, Cutsdean, Worcester. (44.)—The object of the 
improvements is to prevent freezing of the water in frosty weather, 
and relates to modifications of invention described in Specification 
1951 of 1880. Theupright stand-pipe or casing has a fixed vertical 
plate dividing it into equal parts. At the lower part is a water 
chamber, the back portion of which extends upwards within the 
hydrant. In the front of a valve chamber is an outlet for the water. A 
float, rack, pinion, sliding door, and india-rubber ring are arranged 
80 that when the chambers are full of water the rack is in its highest 
position, and the valve and sliding door are closed. When the 
rack is depressed the water passes into the valve chamber, and 
thence through the outlet spout. Upon the pressure being removed 
the float causes the valve to rise and close, the sliding door falls by 
excess of weight, the fall being sufficiently slow to give time for all 
the water which has passed through the valve to escape. (Void 
patentee having neglected to file final specification, June 25, 1880). 


2624. Machinery for Producing Elastic Force 
for Motive Power and other ses, &c.: J. 
Graddon, Forest Hill, Kent. (8d. 20 /igs.}—This inven- 
tion regarded in its simplest form is a generator of gas or steam. 
A length of pipe twisted into a helix and afterwards bent into a 
spiral is contained in a heated chamber. Water or volatile liquid 
is pumped into one end, and when vaporised escapes at the other 
into the receiver, from which it is withdrawn to the motor. The 
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part of the chamber not filled by the pipe may be occupied by 
mercury, oil, or “other heat-retaining matter.” Two forms of 
engine ‘‘to be worked by means of elastic force produced from the 
coils” are described, in one of which there is a reservoir of ether, 
which is vaporised by the waste heat, and an appliance for com- 
pressing the charge before exploding it, (June 28, 1880). 


2625. Spirit Bottle Frames, &c.: W. and J. W. 
Bartram, Sheffield, Yorks. (6d. 5 Figs.}—The bottles 
are placed in a base whichis divided into shallow bins having 
one side open. The bottles are retained in their position, and pre- 
ventec from being removed by a bar attached by pivotted links to 
the base, the motion being similar to that of a parallel rule. When 
the bar is depressed it is level with the base, and the bottles can 
be removed. When the bar is raised and fastened by a suitable 
jock the bottles are secured. (June 28, 1880). 


2643. Registering Apparatus for Telephones: 
J. H. Johnson, London. (C. J. Bell, Philadelphia, and 
8S. Tainter, Charlestown, U.S.A.) (8d. 6 Figs.}—Relates to apparatus 
for registering the number of times which the several telephones in 
a system or exchange have been used, Means are provided to 
permit the operation of the callapparatus to be repeated without 
effect upon the registering apparatus should the central office fail 
to respond to the first signal. With the call arrangement and 
registering apparatus a switch is combined so arranged that any 
subsequent call after the first fails to affect it until the switch has 
been removed. It is impossible to use the telephone for conversa. 
tion without moving the switch. (2) In combining with the call 
arrangement and registering device a stop piece attached to and 
moving with the switch, so as to prevent the subscriber calling the 
central office while the telephones are in the position to be used. 
In addition to the usual device whereby the main circuit can be 
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broken by a push knob or by lifting one of the telephones from its 
support, the invention further provides an arrangement for pre- 
venting the subscriber from calling the central oftice except by the 
proper means. This isaccomplished by an automatic arrangement 
which short-circuits the telephones at each station, while the central 
office battery is on the circuit and only allows the use of the telephones 
when the battery current is removed. In the system, of which the 
instrument in the illustration forms a part, a battery at the central 
office is placed in circuit with the instrument. The depression of 
the push knobs B breaks the circuit by separating the contact 
pieces G H, causing thereby a s gnal at the central office. There is a 
1atchet wheel for operating a registering device of any con- 
venient construction, actuated by a pawl pivotted to a lever L, 
which is supported by a spring M, and works between two sto-s 
NO. It carries a pin P working in a slot in the stem of the push 
knob B, and it is held against the stop O by means of a catch Q 
attached to the switch D. The extremity of a contact spring 
rests upon an insulated portion of the switch D. The motion of 
the switch in the direction indicated by the arrow brings the point 
into metallic contact with S, so that the telephone can be used, 
and at the same time releases the lever, which then rests against 
the stop N. Under these circumstances the depression of thé push 
knob B to send a signal causes the depression of the lever and 
pawl, thus turning the ratchet wheel, and causing the operation 
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By a modification the registering device 
is set by a to-and-fro motion of the switch. (June 29, 188). 


2647. Bats for Playing Tennis, &c.: D. A. and 
W. Quigzin, Liverpool, and R. A. Sloan, Birken 
hea (6d. 35 Figs.}—(1) the frame or rim of the bat is made 
of metal, and is so combined with the movable parts that the area 
for netting within the frame may be varied, and the netting 
tightened or slackened. A frame of metal of C or other shape in 
transverse section has three-fourths of the netting connected to it, 
the other fourth being attached to an¢nlirgement on the handle. 
Upon moving the enlarged piece the frame is expanded or decreased 
(2) The handle may be of wood or metal. (3) The netting may be 
of “ standard metal,” phosphor-bronze, or other wire. (4) Double 
nettings with intermediate tightening devices may be used. (June 
29, 1880). 


2668. Increasing the Draught in Chimneys and 
Shafts: A. M. Clark, London. ((. £. Wery, Paris.) (Sd. 
11 Figs.}—Is for increasing the draught in domestic chimneys and 
factory shafts of all kinds, and consists in enclosing the smoke 
tube in a kind of jacket or casing communicating at the bottom 
with the air and at the top with the chimney of which it forms a pro- 
longation, which may be carried to any suitable height. The cold 
air entering at the bottom of the casing becomes heated by con- 
tact with the chimney, and rising in the casing escapes through a 
narrow annular outlet at the top into the chimney. (Jane 29, 1880.) 


2693. Safety Valve Apparatus for Steam Boilers: 
J.D. Churchill, London, [l(d¢. 11 /igs.j}—Kelates to con- 
trolling the safety vaive of a steam boiler by steam pressure acting 
on a piston connected to the safety valve and working in a 
eylinder, the distribution of steam to which is effected in such 
manner that so long as the pressure in the boiler does not exceed 
the maximum for which the apparatus is set the steam pressure 
against the pi-ton will be on that side tending to keep the safety 
valve shut; but on the said maximum pressure being exceeded 
steam will be allowed to escape from that side of the piston 
against which it has been acting, thus relieving the safety valve 
of its load and allowing it to open; and should it stick or not open 
sufficiently, steam will be admitted to so act on the piston as to 
cause opening of the safety valve, the amount of movement of the 
piston being regulated by the varying pressure of steam in the 
boiler, and a fall in that pressure below the maximum for 
which the apparatus is set, readmitting steam to act on such 
side of the piston as to reclose the safety valve. The distributing 
valve may consist of two slides, one operated by the above- 
mentioned auxiliary piston open to the boiler and the other 
operated by the piston which is connnected to and controls the 
safety valve. The piston whick operates the distributing valve 


of the registering device. 

















may be replaced by the flexible discs 30, 31, loaded byan adjust- 
able spring. To the disc 30 is secured a rod 11, from which pro- 
jects laterally a rigid arm connected by a rod 33 to the lever 13, 
which is supported on an eccentric pin carried on an arm 
supported by a standard 34. When the pressure of the steam 
entering by the passage 2 exceeds that from which the appa- 
ratus has been set the rod 11 is raised. thereby tilting the lever 
13 on its fulcrum 14 and moving the slide in the steam chest 19. 
The movement of the slide will, to begin with, close communication 
between the port leading from the bottom of the cylinder to the 
exhaust, and also shut off steam from the top of the cylinder; 
it will then open the top of the cylinder to the exhaust, 
and permit the safety valve to rise. Should the valve stick the 
continued downward motion of the D valve will admit steam 
to the bottom of the cylinder and force it from its seat. As the 
piston in the cylinder rises it will by its lever 15 rotate the eccentric 
pin 14, thereby raising the fulcrum of the lever 13 and returning 
the slide of the valve chest sufficiently far to close the top and 
bottom ports, thus retaining the piston and safety valve in their 
position, When the steam pressure is reduced the flexible discs 
return to their normal position, and in so doing operate the slide 
valve so as to open the top of the piston to the steam and the 
bottom to the exhaust as at first. Several modifications of the 
apparatus are described. (July 1, 1830), 


2705. Apparatus for Pumping and Storing 
Water under Pressure: A. B. Brown, Edinburgh. 
(6d. 5 FigsJ—this invention has for its object to provide com- 
bived compound steam pumping engines and accumulators. more 
especially such as are described in Letters Patent 4255 of 1878, 
which shall start automatically and with certainty at the required 
times. (1) A slide valve a, Fig. 1 is employed, working upon valve 
face 6 with three ports d, g, and j, the first leading into the low. 
pressure cylinder, the second into the high-pressure cylinder, and 
the third opening into the atmosphere or to the condenser. The 
valve casing c is in direct communication with the boiler, and 
motion is given to the valve by rod m attached to a valve in the 
delivery pipe, arranged and operating as described in Letters 
Patent 2554 of 1878, or to the accumulator ram, &c. In the posi- 
tion shown the eng nes are at rest, but when it is desired to start 
them, and steam is admitted to the valve casing c, steam will be also 
admitted to the low-pressure cylinder through port d, the high-pres- 
sure cylinder having a free exhaust. As soon as the engines are in 
motion, and water is being pumped, the valve ais lifted by water 
flowing to the accumulator, and moved so as to cover the ports 
d,g, and j when the passage of steam to end from the cylinders is 
controlled by the ordinary valve gear. (2) The injection cock of the 
condenser is connected by & series of levers and rods to the valve 
a, which upon the the engines stopping automatically closes the 
injection cock, By another arrangement the injection cock is con- 








nected to the stopping and starting lever u' which receives motion 
automatically as described in the following paragraph. The drawings 
slso represent an arrangement of valve gear operated by the rise and 
fall of the accumulator piston, The valve casing is in communi- 
sation with the hydraulic e\linder, and the arrangement is such 
that when the piston of the accumulator upon its descent by means 
a trigger device operates the valve, a port will be uncovered 
through which water under pressure will be admitted into the 





eylinder. and lift the piston in connexion with the starting valve. 
The engine will then commence to pump water into the accumn- 
lator, and will continue until the upper trigger is moved, when the 
column of water operating the starting valve will be turned inio 
the exhaust port, and a spring will close the valve. (July 2, 1880.) 


2715.* Checking the Number of Passengers 
Carried by Omnibuses, &c.: J. Donaldson and w. 
Miller, Liverpool. (2¢.)—tach passenger receives a ticket 
in receipt for his money. When he has acquired a sufficient 
number of such tickets he presents them at the office of the 
omnibus proprietor, and receives a certain percentage of their 
‘ost back again. In this way the passengers obtain an interest in 
the carrying out of the ticket system. (Provisional protection refused. 
July 2, 1880). 





2722*. Bicycles, Tricycles, &c.: H. Homan, 
Bury, Lanc. [2:.) he invention consists in arranging the 





pedal below tne cranukepin so as to give an elliptical motion to the 
pedal and to the feet instead of the usual circular motion. (July 3, 
1880). 


2724.* Machine for Ironing and Smoothing: A. 
B. Furlong London. [(2.}—A vertical sleeve passes through 
a slot in the ironing table, and travels backwards and forwards on 
guides below the table, It is fixed on a carriage, and forms the 
bearing of a vertical shaft, which is driven by a pulley in contact 
with an endless horizontal driving band below the table. Near 
the upper end of the sleeve is pivotted a horizontal arm, which 
carries at its further extremity a second vertical shaft driven from 
the first by a band. The iron is fixed to the bottom of the second 
shaft, and is rotated thereby, while it is carried in semicircular 
sweeps by the motion of the horizontal arm around the sleeve. 


(July 3, 1380). 


2725. Copying Apparatus: D. Gestetner, Lon- 
don. (6d. 8 Figs.)—Relates to that class of apparatus in which a 
paper stencil is produced by writing with a style upon paper laid 
on a roughened plate. The plate is formed of a number of fine 
wires laid closely side by side, and mounted upon a board or 
plate by aid of any suitable cement. The wire surface is fixed to one 
side of the frame, the other side being employed as the printing 
bed, over which the stencil is stretched by means of straining 
bars locked in position with suitable hooks. & In the frame 
between the printing bed and the wire surface is a space for the 
reception of the inking plate when not inuse. (July 3, 1880). 


2727.* Portable Apparatus for Exhibiting Ad- 
vertisements. &c.: H. A. Dufrene, Paris. (/. ric’, 
Paris). (2d.}—The placards are placed upon the sides of a large 
box or lantern situated above the head of the man who carries it. 
(July 3, 1880), 


2732. Stretching or Altering the Shape of Boots 
or Shoes: C. F. Gardner, London. [id 15 Figs.jJ—tThe 
apparatus is for moulding the portions of the uppers of boots that 
press upon corns, bunions, and such like excrescences upon the 
wearer's feet. A C cramp has upon one arma male and upon 
the other arm a female die of a cup shape. The male die is placed 
in the inside of the boot, and the female die screwed down upon 
it, and left in that position until the leather has taken a permanent 
set, so that a cavity is formed in that part under which the corn 
would naturally come. (July 3, 188)), 


2736. Manufacture of Alcohol, &c.: J. H. John- 
son, London. (£. Porion and L. Mehay, Wardrecques. Nord. 
France). [4d.}—The object of the invention is the utilisation for 
the food of cattle of the residues resulting from the treatment of 
amylaceous substances with acids in the manufacture of alcohol. 
In this process pure carbonate of soda is employed to saturate the 
hydrochloric acid, and the hydrochloric acid of commerce used is 
purified by means of a solutioa of chloride of barium obtained by 
submitting natural carbonate of baryta in a granular condition, or 
in lumps, to the action of weak hydrochloric acid of the strength 
of from 6 deg. to 8 deg. Keaumé. The residue of distillers’ wash 
is treated (1) to separate the wash from the sand, which is effected 
by allowing the liquids to stand and settle, or by previously purify- 
ing the mil« of chalk employed by the ordinary methods, and care- 
fully washing the grain. (2) To separate the organic matter in 
suspension by passing the wash through filter presses. The 
liquid residue, if treated with lime, forms a manure very rich in 
phosphate of lime. (3) To eliminate the chloride of caicium, 
which is accomplished by taking the substance discharged from 
the filter presses, and pressing it again under screw or hydraulic 
presses, by means of which it is also formed into cakes, which, 
after being stove dried, may be employed for feeding cattle or for 
manure. Or the chloride of calcium may be eliminated by a 
washing process. When the crude material treated in distilling 
consists of maize or other grain containing oil, the oil is extracted 
if desired by pulverising the cakes, and passing the product 
through suitable drying apparatus. The flour thus obtained is 
submitted directly to the action of an oil press. (July 3, 1880). 


2737.* Apparatus for Ruling Parallel Lines on 
Paper or Slates: D. Hammond, London. (2d.)—The 
apparatus consists of a board like a drawing-board, with a strip of 
wood at each side along the face. At equal distances along these 
strips notches are cut which form supports for the ends of the 
ruler, which is moved from notch to notch in ruling regular 
parallel lines. (July 5, 1880). 


2738. Tanning Hides, &c.: C. D. Abel, London, 
(J. and C. Ballatschano and H. Trenk, Berlin). (2d.}—Referring to 
Specification 246 of 1880, the process is supplemented by (1) the use 
for tanning hides of a bath composed of the nitrates or the 
sulphates or the hydrochlorates of metals combined with lime and 
dissolved in pyroligneous acid. (2) The use of a bath composed of 




















glue or other analogous gelatinous substances, combined with 





oxalic acid or other acid, that will not coagulate with glue, and 
with glycerine and acetate of alumina, (July 5, 1880). 


2739.* Horse Rakes: S. Wilkerson, Bassing-. 
bourne, Cambridgeshire. (2:/.]—Vonsists (1) in a device 
for elevating the teeth of the rake, and (2) an arrangement for 
locking the teeth when the rakes are at work. A small wheel 
having projections at intervals on its periphery is attached to the 
inner side of one of the travelling wheels, When require! to 
elevate the teeth, a lever which is pivotted at the end of the swing 
frame of the rake is forced over and operates a paw!, and puts it 
in gear with the projections on the small wheel, which effects the 
desired raising of the teeth. For locking the teeth a connecting 
link is fastened to the fore part of the swing frame, the top end of 
the link being attached by a pin to a second shorter link, the 
bottom end of which is jointed on the frame of the rake. When 
the shorter link is thrown slightly forward in an oblique direction 
the longer link is prevented from being depressed, and con- 
sequently the swing frame cannot move, and the rake is locked. 
rhe short link is operated by a rod controlled by the foot of the 
attendant. (July 5, 1850), 


2740.* Tentering, Drying, and Packing Pile or 
Plush Fabrics: W. Norton and J. H. Hellawell, 
Huddersfield. (2:/.)—lustead of the fabrics being wound upon 
a roller whereby the pile is flattened, they are packed in the form 
of a scroli with an air space between the adjacent layers. Two 
cises are mounted on a roller, and have a number of hooks on 
their inner faces arranged in a spiral, and on to these hooks the 
edges of the cloth are tentered. When the whole length is 
secured the discs are strained apart by a screw. (July 5, 1880). 


2741.* Brake Gear for Carts, &c.: H. Stott, West 
Vale, Halifax. (2.)—Is for a brake that will diminish the 
pressure on the horse's back when it is applied, instead of increas 
ing it, as is the effect of the usual apparatus. Underneath the cart 
are placed two short shafts, on which are spur wheels gearing into 
other spur wheels on the bosses of the cart wheels. Upon the 
short shafts are brake pulleys provided with straps, It is stated 
that *‘as soon as the brake is applied the weight of the cart and its 
contents is thrown backwards.” (July 5, 1880). 


2743. Mechanically and Automatically Cutting 
Glasses, Goblets, &c.: E Edmonds, London (lp, 
Schwarz, and Co., Paris). (ls. 2d. 7 Figs.j—The subject of this 
invention is a machine by means of which the cut may be con- 
tinued automatically all round the glass or other object anil 
stopped exactly at the proper moment when the facet is completed, 
the machine turning the glass round the precise distance for 
cutting the next facet in its turn. To remedy the defects of the 
present system and to insure uniform height of the facet heads, 
the depth of the cut at the height of the heads is previously 
adjusted by means of a finger or key, which being pressed upon by 
the glass as sovon as the cut has reached the desired depth moves 
a detent which operates mechanism for bringing the next facet 
into play. The specification describes the machine for accom 
plishing this object. (July 5, 1880). 


2744.* Expeditiously Addressing Envelopes or 
Wrappers for Letters, Newspapers, &c.: E. de 
Zuccato, London. (2.)—When a number of wrappers have 
to be addressed to the same place at periodic intervals, as ina 
newspaper office, a loosely bound book is formed of alternate sbeets 
of prepared paper and blotting paper. Upon each prepared sheet 
an address is perforated by the instrument described in Specitica 
tion 3647 of 1877, or by any other similar instrument. The wrappers 
are placed successively under the addresses and are stencilled. 
(July 5, 188). 


2747. Moistening and Disintegrating Oil and 
other Seeds. H. Holt, Hull. [td 4 Figs.)—B is an 
internally corrugated cylinder in which revolves the shaft C. upon 
which are secured a number of radiating arms D so arranged that 
the beaters D' at their ends follow the course of a quick pitched 
screw. The seed which has been previously crushed is fed into 
the casing A through a hopper E fixed near the top and at one side 














of the same, and is distintegrated by the beaters D! which carry 
the seed across the casing in consequence of their * being set one 
behind the other, forming a coarse pitched screw” and deliver it 
through the opening F into the hopper G ina fine powder. One or 
more nozzles J are placed between the inlet ind the outlet. and 
inject steam or other moisture on to the seeds. (July 5, 1880) 


2748.* Fusible Plugs for Steam Boilers, &c.: H. 
J. Harman, Manchester. (2¢.)—The plugis made with an 
upper anda lower portion. The upper one can be introduced iato 
the water through the lower one from the furnace. This upper 
portion is of a hollow cylindrical form terminating with a stopped 
end, the said end having a cylindrical opening to receive a conical 
plug, which has a small projection on its upper side to be held fast 
by the fusible metal. Over the first layer of fusible metal is a 
second, which melts below the boiling point of water, and by its 
agitation keeps the lower layer free from incrustation. (July 5, 
1880). 

2752. Press for the Extraction of Juice from 
Meat, &c.: H. A. Bonneville, London. ((. Drevelle, 
Paris). (6d. 2 Figs.)—Referring to the illustration, B is a piston 
working in a cylinder A in which is a perforated partition covered 











with a layer of filtering fabric, 


The expressed 
through the partition on to # spout and thence into a vessel placed 


juices flow 


toreceive them. The pressure on the piston is communicated by a 
lever forced down by a screw and nut asshown. (July 6, 1880), 
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2753. Combined Cape and Hood: W. Hyman, 
London. [4d. 1 /ig.}—UConsists in the combination with a fur 
or sealskin tippet of a central backing of silk or satin made in the 
form of a hood, and surrounded with a border of fur or sealskin, 
praided or ctherwise ornamented, This hood is attached to the 
central portion of the cape in such a manner that the fur at that 
pari of the cape is dispensed with. Or in lieu of being attached to 
the cape, the hood may be applied so as to be capable of being 
thrown up and used as a hood, in which case the space covered by 
it at the back will be composed of the fur in the usual manner. 
Another arrangement is described, in which the back portions of 
the cape on each side of the middle seam are lengthened at the 
bottom, and lapped over to look like a hood. (July 6, 1880). 


2754.* Railway Signals, &c.: St. John V. Day, 
Glasgow, N.B. (/. 8. Williams. Riverton, New Jersey, U.S.A.) 
[2d ]—Kelates (1) to the operating of railway signals, switches, &c., 
by the explosion of suitable materials by electricity. The explosion 
js made to take place in a receiver, and the subsequent vacuum is 
employed to work the signa'!s, which otherwise are kept to a 
normal position of danger by counterweights, &c. The receiver 
may beemployed in connexion with the switch described in Letters 
Patent 3692 of 1878, and the making and breaking of the electric 
circuit may be controlled by the position of the train. (2) To the use 
of a tube in connexion with a telephone for railway signalling. 
‘The telephone is furnished with a vibratory * reed,” and by extend- 
ing or compressing the tube the “reed” is put into motion by the 
compressed or rarefiedair. (July 6, 1830). 


2757. Obtaining Colours on Cotton, &c.: T. and 
R. Holliday, Huddersfield, Yorks. (2¢.)— An azo colour 
is produced directly in or upon the fibre of cotton, &c., by impreg- 
nating it with naphthol and a diazo compound either separately or 
simultaneously, care being taken thatthe naphthol is present with 
the diazo compound when the alkali is applied to develop the 
colour. Alpba or beta naphthol, or a mixture of them, in solution 
or suspension is employed with the diazo compound prepared from 
aniline, toluidine, xylidine, naphthylamine, amido azo benzol, 
amido azo toluol, amido azo-xylol, or a mixture of them, according 
to the particu/ar colour desired. The above substances produce 
colouring matters soluble in water when added to an a:kaline solu- 
tion of suipbonated naphthol, A good result is obtained with a pro- 
portion of 2 parts of naphthol to 100 parts of fibre, the diazo com- 
pound and alkali being applied in the proportion of their chemical 
equivalents. (July 6, 188v), 


2758. Steam or Power Winding Machinery: 
H. S. Mackenzie, Falmouth, Cornwall. [2d.)—A worm 
shaft carried by a suitable bedplate is worked either by steam or 
hand power. ‘lhe worms gear into worm wheels which run along- 
side of chain wheels or winding drums, to which they are con- 
nected when in operation by a clutch arrangement. The clutch 
consists of two or more rods passing through or into the chain 
wheel, their lower ends dropping into recesses into the worm wheel, 
suitable mechanism being employed to move and keep them out of 
gear when required. (Void, the patentee having neglected to file a 
specification, July 6, 1880). 


2759.* Envelopes: M. Emanuel, London. (2/.)— 
To facilitate the opening of envelopes a diagonal line of holes is 
pierced across the envelope, enclosing one corner, the back and 
tront portions of which are gummed, or otherwise united together 
to prevent the letter entering the corner, and to provide a hold for 
the thumb and finger for pulling it off. The perforations extend 
through back and front of the envelope. (July 6, 1880). 


2762." Treating the Feed Water of Boilers: G. 
W.von Nawrocki, berlin. (A. Stock, Guben). (2d.)—lThe 
mineral matters are converted into easily soluble compounds, 
which can be blown off at intervals. The compounds of lime ana 
baryta are treated with chloride of sodium and by other chlorides, 
To compounds of magnesia are added the eu phates of iron, copper, 
or zine, or alum, and to silicious feed water aluminate of soda. 
The compounds of hme, baryta, magnesia, and alumina may also 
te treated with acetates, or with the salt of pyroligneous acid. 
(July 6 1880). 


2763. Centrifugo-Helical Pump: P. F. Aerts, 
Brussels. [(id. 3 figs.)—The points of novelty in this invention 
consist (1) in using anti-friction rollers instead of the usual step 
bearing, the turbine being suspended in the body of the pump; 
(2) the means of preventing the water reaching the anti-friction 
rollers; (5) the arrangement of suction valve and chamber; and 
(4) the general arrangement of the pump itself, The illustration 
+hows the pump in vertical section; a is the turbine consisting of 
a cup-shaped casting with wings or blades dd, arranged in the 
jorm of a quintuple or sextuple screw on its periphery, so as to 
produce a combined centrifugal and helical action, the former 
rerving to draw in the water, the latterto expel it; fis the suction 
and g the delivery pipe. Attached to the cover of the case eisa 
plate 4, upon which run conical anti-friction rollers i in connexion 
with a circular plate secured to the vertical spindlec. By this 
means the turbine a is suspended in the case ¢, and the ordinary 
step bearing is dispensed with. Instead of a stuffing-box a leather 
ring is held in place by a metal washer which rests on a spring [ 
bearing on the top of the turbine, so that a constant pressure is 
applied to the leather washer and forcing it tight uround the 
spindle ¢ forms a water-tight joint and prevents access of the 
water to the rollers 7. The suction pipe fenters valve chamber m 
and is closed by valve m', which has an annular recess in its under- 
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side for the reception of an india-rubber washer m3. Around the 
valve seating m* is a recess into which any extranevus matter 
suspended in the water will fali and be removed by the cock m*. 
The pipe n is used for priming in the following manner: The 
lower cock p being closed the pipe is filled with water and the 
upper cock o closed. On opening cock p the water runs into 
suction pipe f, the air entering priming pipe . The operation is 
repeated until the suction pipe is full, when the lower cock being 
open communication is established between the two pipes / and n, 
and a yacuum is formed in the latter which, it is stated, will hold 





the water suspended at a height of from 9 to 10 metres above the 
level of the water in the well, When the turbine is revolved (by 
means of belt pulley j) the water is drawn into the pump case e 
and receives an impetus in a centrifugal horizontal direction, and 
the wings or blades d impart a vertical direction, and raise it 
without shock orrebound. (July 6, 1880). 


2769. Manufacture of Eyelets, &c.: W. Bodill, 
Birmingham. [2d.]—Articles such as rope thimbles, eyeiets, 
holiow rings, &c., are made from sheets of Bessemer steel or 
“ Bessemer metal” by any suitable method and apparatus. (July 6, 
1880). 


2770.* Apparatus for Increasing Speed while 
Swimming: V.D.de Stains, London. (2d.]—Consists 
of a sandal and two flaps or fins, hinged together like the covers 
of @ portfolio. When the swimmer draws up his leg the flaps 
collapse, and when he stretches it out again, they open to a wide 
angle and give him an increased power of propulsion. (July 6, 
1880), 


2772.* Preventing the Shifting of Cargoes: W. 
Lowrie, Newcastle-upon-Tyne. (2d.)—The ship is 
divided from end to end by «a longitudinal partition extending to 
the ‘tween decks. Central feeding trunks run the whole length of 
the cargo space. ‘Two lines of narrow hatches are cut in the 
lower deck through which to feed the grain to the lower hold. 
(July 6, 1880), 


2777.* Application of Silicate Cotton or Slag 
Wool for Buildings, &c.: 
(2d.J}—Pipes running along walls are protected by w covering of 
silicate cotton enclosed in a canvas cover nailed to the wall. 
Vessels or pipes containing warm fluid are coated with silicate 
cotton and plaster-of-paris or other cement mixed with water and 
applied in the form of a paste. For making walis and partitions 
the silicate cotton is formed into bricks or slabs steeped in or 
coated over with plaster-of-paris, clay, &c., mixed with a binding 
sub-tance such as glue, Or if the “cotton” bas to be protected 
from the influences of acid a soda solution is applied to the clay; 
and for protection against mildew and insure great pliability a 
tunnic extract is applied. (July 7, 1880). 


2779.* Separating Iron from Animal Charcoal: 
D. MacEachran, Greenock. ([2d.)—Is applicable also to 
separate particles of iron from sugar. ‘The charcoal or saccharine 
sviution is fed slowly over magnetised bars, or through a grid 
formed of magnetised bars. (July 7, 1880). 


2783.* Apparatus for Measuring and Registering 
the Shape of the Foot: J. Fisher, London. [4¢.)—a 
box of a shape somewhat resembling the human foot is pierced 
with a Jarge number of bushed holes lying normal to the surface. 
Into each bush is screwed a piece of brass tube of small bore. 
When it is required to make a jast suited fora particular person, 
he places his foot in the box, and a stud or gauge with a head to it 
is dropped into each tube successively, and the tube is screwed 
down through the bush until the point of the gauge touches the 
foot, The foot is then withdrawn, and an unfinished last substi- 
tuted for it. An augur with a collar on it as far from its 
point as the head of the gauge was from the point of the same 
is then inserted into each of the tubes, and as far into the 
wood block as it can penetrate. The last is finished by being 
carved until the marks of the augur point are nearly cut away. 
The apparatus is applicable for reproducing any irregular-shaped 
objects. (July 7, 1580). 


2784. Manufacture of Artificial Alizarin: A. 
Domeier and J. Marzell, London. (4d.)—Artificiai 
alizurin or purpurin, or mixtures of both, constitute what is com- 
mercially known as alizarin. The invention consists in the treat- 
ment of the alizarin melt with sulphurous acid, the separation of 
the precipitated alizariv, and the treatment of the alkalme sulphite 
liquors with caustic lime, baryta, or strontia, in order to obtain or 
recover caustic alkali and sulphite ofjlime, baryta, or struntia. 
Also the treatment of the alizarin melt with sulpburous acid, the 
separation of the precipitated alizarin, and the decomposition of 
the alkaline sulpbite liquors with acids, in order to recover sul- 
phurous acid for further operations. (July 7, 1880). 


2786. Cranks for Velocipedes: J. Turner, 
Coventry. [td. 3 Figs.)—The object is to provide a itacile 
means for attaching cranks to their axles, and of insuring the 
tightening up of the same should they become loose. The ends of 
the axle are coned, and have keygates cut in them. The bosses 
of the cranks are bored to fit the conical ends of the axles, and 
have feather keys let into them, The ends of the axle beyond the 
cones are turned down and screw-threaded to receive lock nuts, 
which are countersunk into the sockets of the cranks. If the 
cranks become loose, they can be forced further on to the cones 
by the nuts, (July 7, 1880). 


2788.* Generating Steam: R. Stevenson, Lon- 
don, (2«.)—Air or gas is forced through the water of the boiler 
to assist the ebullition and generation of steam. If the air or gas 
has been previously heated, there need not be any external heat 
applied to the boiler. (July 7, 1880). 


2789.* Looms: J. Holding, Manchester. [2d.)— 
he cutter in the crank arm is held down by a spring to keep it in 
its place. The swell is pivotted on a glass pin to reduce the fric- 
tion. The picker spindle is Jubricated by a wick brought in contact 
with it at every revolution of the sand roller. (July 7, 1880). 


2790. Disinfecting Mohair, &c.: J. Scharr, Brad- 
ford, Yorks. (td. 1 Fig.j)—lIs for disinfecting fibrous sub- 
stances in the bale, which is lowered into the receptacle A, and 
forced upon the perforated spike Bb. By means of the pump E 
fresh air, or hot air from a furnace, or air laden with disinfecting 
gases or vapours, can be driven through the perforations in the 
spike, and thence through the interstices in the bale. By the 
pipes and valves shown in the illustration the direction of 
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the current may be varied or it may be entirely reversed and be 
drawn through the bale from outside to inside. The vessel J con- 


tains pumice stone, which is continuously moistened, according to 
— arrangement, by liquid dropping from the cistern L. 
880), 


(July 7, 





D. H. Dade, London.. 


2791.* Horseshoes: W. Spence, London. (//. 
Liidicke, Berlin), (2d.}—The shoe is made of vulcanised india- 
rubber, in which is inserted the iron or steel to which the calks 
are secured. Holes are formed through the iron or steel through 
which the rubber extends to unite the two. The shoe is formed at 
the back with a portion extending inwards, in order that the inner 
part of the hoof may be duly supported. The upper part is pro- 
vided with a ring or clasp of steel rendered elastic by springs or 
rubber. In the ring are formed holes adapted to fit on a stud on 
the shoe, and on it is a button to support a pair of pincers by 
means of which the clasp is laid round the hoof. (July 7, 1880). 


2792.* Manufacture of Combs: H. Bawcombe, 
London. (2d.}—The teeth of the comb are made separately, 
At one side of the root of each tooth is a feather, and at the other 
side a groove. The teeth are united by a wire being threaded 
through holes in their roots, and are maintained in position by the 
feathers entering the grooves. For the wire may be substituted a 
tube encircling the roots of the teeth which protrude through a 
longitudinal slot. (July 7, 1880). 


2794.* Horse Rakes: A. W. Tooley, Ipswich. 
(2d.}—1n order to cause the brake apparatus which lifts the tines 
to get a good hold of the wheel rims, it is provided with jaws 
which encircle the rim, and to which a twisting action can be 
communicated by the driver. The side levers are capable of 
adjustment to suit the varying position of the wheels as they wear. 
(July 7, 1880). 


2796.* Pistons and Stuffing-Boxes: J. Watts, 
Bristol. (2d¢.)—Applicable toairand other pumps. The piston is 
formed of two short cylinders of less diameter than the cylinder 
in which they work. These cylinders are capable of sliding tele- 
scopically over one another, and have each at one end a flange pro- 
jecting outwards, fitting loosely against the interior of the main 
cylinder. One of the short cylinders is fixed to the piston rod, and 
the other canslide on the roi, Around one cylinder are placed a 
number of india-rubber rings separated by metal rings, and these 
are expanded to the requisite diameter by une cylinder being forced 
towards the other by a nut on the piston rod. Stuffing-boxes may 
be packed in a somewhat similar manner. (July 7, 1880). 


2798.* Bicycles: J.Goodman, London. (2d.)—The 
usual steering handle isnotemployed. ‘The ends of the fork are 
carried down below the cranks and are bent and prolonged upwards 
to the rider's hands, so as to leave him a course free from any 
impediment when he is flung from the machine. (July 7, 1880). 

2799. Jumping the Tyres of Locomotive and 
Railroad Cars: W. Brierley, ax. (L. Moln, 
Breslau, Prussia). (6d. 2 Figs.)—* The tyre to be jumped is to be 
placed in the fire, and after being somewhat heated, frames are 
applied which transfer the pressure of the heated tyre to a lesser 











heated jumping ring put in so that they can act only after strong 
heating of the tyre.” A cover is placed over the whole, and the 
tyre is heated according to the “ degree of jumping necessary.” A 
is the tyre, B the frames, C the jumping ring, D an adjusting ring 
to equalise small differences in the thickness of the tyre, E the 
cover. (July 7, 1880). 

2800, Power-Storing Brakes: W. Brierley, Hali- 
fax. (G. Leuffgen, Berlin). (6d. 4 Figs.}—The brake absorbs the 
energy of the moving vehicle, and at the proper time gives it out 
in the opposite direction to aid in starting the vehicle. On one of 
the axles a of the car are fixed two friction or toothed wheels 6, and 
two other wheels carried in a rocking frame can be brought into 











contact with the said wheels b, one ata time. The spiral spring 
is upon the same sleeve as the wheelc', and can be wound up by it 
directly, or by the wheel c acting through the gear g g. ‘lhe 
lever serves to put either of the wheels cc' in gear with the wheel 
6. (July 7, 1880). 


2801. Printing Machinery, &c.:: W. Lake, 
London. (W. P. Kidder, Boston, Mass., U.S.A.) [ls. 15 Figs. 





—The improved machine is for printing, ruling, bronzing, an 
cutting paper, The main features of the printing arrangements 
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consist in an adjustable feed device, and in mechanism for slacken- 
ing the paper, and feeding the paper to and taking it from the platen 
of the printing machine. In the illustration A is the main frame and 
Bthe bed frame, which can move on an axis a, reciprocating 
motion being imparted by connecting rods 6 and crank-pin d*. As 
the shaft 6’ revolves the forme of type carried by the bed frame B 
is pressed upon the paper supported by the platen a', The forme 
lies between two inking cylinders c c', and the forme-inking rollers 
c* dwell first upon one inking cylinder, and then pass over the 
forme, dwell on the second cylinder, and pass back again over the 
forme, by which perfect distribution of ink is effected. The paper 
to be printed is carried in a roll upon shaft d and the end of the 
sheet w is passed to the slacking feed d' d*, the function of which 
is to draw the sheet from the roll so as to leave it slack for the 
intermittent feed by which the sheet is brought over the platen 
a’ ready to receive an impression, and is carried from the platen 




















after the impression is made. The sheet w then passes over the 
platen to the top of the machine through ruling or bronzing appa- 
ratus and through the main feed rollers f /' to the cutter frame A 
to be cut, if either or any of these operations are required. The 
ruling lengthwise is performed by ruling pens / supported on cross- 
bar /', the ruling being effected by the passage of the paper beneath 
the pens. For cross ruling the holder /* carrying the pens is 
drawn across the paper by acord 65 attached toa moving part of 
the machine ; this is of course done at a moment when the paper 
is stationary. The bronzing attachment consists of a box with a 
hopper at one end into which the bronzing powder is placed. The 
powder falls upon a fur-covered roll which revolves and bronzes 
thepaper. Kolls are used to polish the bronze and remove any 
excess. (July 7, 1880). 


2802.* Obtaining Motive Power: J. Broel, 
Gravesend, Kent. (24.}—A flywheel having internal teeth 
on its rim is mounted upon a spindle which carries a “driving 
pinion.” The pinion gears with an intermediate wheel, with which, 
and with the internal teeth of the flywheel, gears a Joose wheel 
termed a “gravitation wheel,” which is supposed to effect the 
revolution of the flywheel. The inventor states “ it follows that 
a gain of power will be obtained in proportion to the weight and 
diameter of the gravitation wheel.” Describes also a system of 
ropes, pulleys. levers, and weights for obtaining motive power. 
(July 8, 1889). 


2804. Valves of Gas Mains or Pipes: J. Aird, 
Lambeth, Surrey. [6¢. 3 Figs.)—Relates to maintaining a 
tight joint in gas mains to prevent escape of gas. Two valves are 
arranged at a suitable distance apart,so as to form between them 
@ space or chamber into which water or other liquid may be intro- 
duced to form a sealed joint. The two valves may be so connected 








the valve 


pressed 


A is the gas main, B 
The valves 
against their faces by the worm ¢ acting on the inclined planes at 


as to be operated simultaneously. 
box; the valves slide in guides a a. 


are 


J f. The water may be supplied to the space D from the main, or 
from a cistern. (July 8, 1889). 


2805.* Tools for Turning Mother-of-Pearl 
Buttons: A. Wright and W. Jones, Birmingham. 
(2¢d.}—Consists in using diamonds set in copper stocks instead of 
the ordinary steel tools. (July 8, 1880). 


2806.* Affixing Metallic Pilates or Labels to 
Articles of Metal: C. Westwood, Birmingham. 
[zd.]—Wnhen to be affixed to japanned articles the labels are placed 
whilst the japan is in a plastic state, the subsequent hardening of 
the japan in the stoving process causing the label to be firmly 
retained. For attaching to metal articles not japanned a cement 
formed of shellac di-sulved in naphtha is used, (July 8, 1880). 


2808. Apparatus for Bending Metal Tubes: 
H. J. Haddan, London. (4. Liese, Plagwitz, Saxony). [4d. 
9 Figs.]—The apparatus is for bending metal pipes into knees or 
elbows, and the invention essentially consists in inserting withia 
the pipe a sharp-edged dise having a triangu'ar opening into which 
projects a pin or head fixed eccentrically to ihe end of a horizontal 


| shaft, so that when 








the shaft is revolved the disc is pressed 
upward against the interior of the pipe and produces a fold on 
the inner concave side of the intended bend or knee. A succession 
of these folds are produced until the pipe is bent to the required 
angle. The shaft A runsin bearing B, and carries at one end crank 
handle ©, and at the other has a boss E which carries an eccentric 
D for operating the folding dise F. The rolling and shifting 
motion of the disc effects the preliminary operation in forming the 
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fold. The pipe is carried by holders H and J which have steel! 
discs i i between which the sheet metal of the pipe to form the 
fold is forced by the dise F. After this preliminary formation of 
the fold, it is finished by pressing the steel discs i i together; this 
is accomplished by a lever arrangement not shown in the illustra- 
tion. (July 8, 1880). 


2809. Railway Switches: J. Hough, Castleton, 
Lanc. [id. 6 Figs.}—Reiates (1) to the method of securing the 
tie-rods aa which connect the two switch rails. The nuts usually 
employed to force the rails against the collars on the rods have 
necessarily to be very thin, and consequently do not obtain a good 






































10ld. The inventor prolongs the nut in the form of a sleeve or 
collar, and bores the hole in the rail sufficiently large to admit it, 
thereby gaining an increased length of thread. (2) To prevent the 
switch rails from rising, a stud g is fixed in each back rail and 
passes through a hole in each switch rail. (July 8, 1830). 


2810* Healds: H. Tetlow, Manchester. ([2d.)— 
In liea of the ordinary heald yarn, a novel yarn composed of 
wires and threads doubled together isemployed. (July 8, 1880). 


2811. Cap for Ships’ Masts: A. A. Rickaby, Sun- 
derland, Durham. [2¢]—By the word “cap” is meant the 
appliance employed for securing an upper mast to the lower mast 
in a fully rigged vessel. The invention consists in making the 
caps in cast steel, in such a form and of such variety of sizes that 
they may be kept in stock for future use or any emergency. (July 8, 
188). 


2812.* Opening and Securing Window Sashes: 
Ss. C. Taylor, Morton, Yorkshire, and W. Riley, 
Keighley, Yorkshire. (2¢]— Dispeoses with ordinary 
weights, cords. and fasteners, and substitutes balance pulleys 
fixed to the window frame, and cords passing over the pulleys and 
attached to each window. A rack fastened to the sash anda 
catch fixed to the frame, enables the window to be opened to any 
required distance. (July 8, 1889). 


2813. Decorating and Ornamenting Looking- 
Glasses, &c.: E. Evans, London, J.N. Lee, Camden- 
road, Middlesex. [(2d.]-— Consists in placing on the back of 
the glass designs in colour printing, so as to form a decorative 
border or frame visible through the glass. The quicksilver is 
either first removed where the design is to be placed, or the design 
may be attached to the glass before the silvering operation. a coat 
of varnish being laid over the back of the design to protect it from 
the action of the quicksilver. By another plan coloured transfers 
may be printed un paper, and the design transferred to the glass. 
(July 8, 1880). 


2814. Screw Helm for Steamers: Comte C. de 
Bruc, Duc de Busignano, Paris. [(d¢. 2 Figs.)—Accori- 
ing to this invention the screw, or an auxiliary screw, is fitted in 
the rudder, and when the helm is put over exerts its power at an 
angle to the ship's keel. ‘The steering screw is connected to the 
screw shaft by gearing that will allow of its being rotated around 
the stern-post without interfering with the transmission of the 
power. In the iliustration A is the steering screw carried in the 
rudder 4, and driven by the wheels 6, 6', b!", The wheel b'' runs 
loose on the hollow rudder-post ¢, and can be raised out of gear 
by the shaft ¢and nut p. Another form of the invention is shown 
which is similar to the above, except that the large screw is omitted 




















and the ship is propelled and steered by the same screw. (July 8, 
1880). 


2825. Pre & Waste Wool for Felting and 
Dyeing, &c.: R. Ashton and R. A. Kinder, Man- 
chester. (4¢.)—Wool waste, animal fibre, &c, which have 


hitherto been unsuitable for dyeing or felting, are stated to be 
rendered suitable for this purpose by this invention, which sub- 
stantially consists in submitting the materials to the combined 
action of steam and ammonia. The material is deposited in thin 
layers on perforated trays, within a steam-tight chamber. A 
vessel containing solution of ammonia is placed on the floor of the 
chamber. A steam pipe is introduced into the chamber and its end 
inserted in the ammonia solution, so that the ammonia is thrown 
off in combination with the steam, and acting on the materials 
removes the deleterious substances. (July 9, 1880). 


2826.* Telephones: J. Imray, London. (Dr. ©. 
Herz, Paris), (2d.}—To obtain greater distinctness the receiving 
instrument is, according to this invention, rendered microphonic 
by the use of discs or b'ades of conducting ores, such as sulphides 
of iron, copper lead, &c. Each disc is separately connected to 
pairs of voltaic elements, all pressed together with adjustable 
pressure and subjected to the sound vibrations of a diaphragm; 
this arrangement magnifies the sound, and to obtain distinctness 
condensers are introduced in the line conducting the sounds from 
one station to another. The battery to which this appliance is 
applied is arranged with its elements connected for tension. the 
juactions of the elements being joined by branch wires to the 
microphonic dises or blades, and the terminal wires connected 
respectively to the receiving diaphragm, and to one of the plates of 
the condenser from which the line wire is led, Independently of 
these microphonic appliances, it is stated that the introduction 
of condensers in the line is of value for producing distinctness of 
transmission, whatever be the telephonic instrument employed. 
(July 9, 1880), 


2827.* Attachment to Bibs, &c.: G. Fromage, 
Darnetal, France. (2/.)—The bib is made of waterproof 
material, and has a pocket at its lower side for the reception of any 
food or liquid escaping from the mouth of the infant. The pocket 
contains a sponge for the absorption of the liquid. (July 9, 1280), 


2828. Impregnating and Preserving Wood: F. 
H. F. Engel, Hamburg. (/. D. Francks, Hanover, Germany) 
[2d.}—The wood to be hardened and preserved is placed in a 
vessel and boiled in water, or treated by steam, by which the car- 
bonic acid. resinous and sappy particles are extracted. The water 
is drawn off, and the air removed by a pump, and the wood treated 
with a mixture of lime water and urine in the proportion of say five 
parts lime water to one of urine. The wood, after becoming 
thoroughly impregnated, is cooled, and subsequently dried in an 
oven, or by superheated steam. (July 9, 1880), 


2830. Securing Glass in Skylights and Roofs: 
A. Smith, Goudhurst, Kent. [6¢. 7 /iys.)}—Strips of lead 
are nailed on the rafters and bent over the edges of the glass. No 





putty and no rebating of the wood is necessary. Fig. 1 shows the 
invention applied to a wood rafter and Fig. 2 to a T-iron rafter. 
(July 9, 1880). 

2831. Treatment of Vegetable Oils: T.H.Gray, 
Deptford, Kent. [4¢.)—To improve the drying quality of 
rape or linseed oils, and render them better for mixture with pig- 
ments and for use ‘nthe process for converting oil into a semi- 
soid gum as described in former Specification 2518 of 1879, the 
oils are heated in a tank to about 110 deg. Fabr., thoroughly agitated 
for 10 to 14 hours, and then subjecting them to the action of a 
precipitating solution, for the purpose of removing the fatty 
substance known as oleine, which is precipitated and drawn off 
from the bottom of the tank, The oil is then washed with water, 
and subsequently brightened by heating to about 200 deg. Fahr. 
The yield of oleine (which will be about 20 per cent. by weight of 
the bulk of oil treated) is applicable as a base for soap-making. 
(July 9, 1880). 


2832. Stamp Cushions: G. W. von Nawrocki, 
Berlin. (WW. Haber, Berlin). [4d.}—lostead of the ordinary 
cushion used for inking india-rubber or other indorsing stamps, 
the improved cushion is formed of an elastic composition saturated 
with the required colour, and contained in a suitable box. The 
composition consists of 1 part gelatine, 1 part water, 6 parts 
glycerine, and 6 parts colouring matter, or it can be made of a 
mixture of gum with borax, ordinary Chinese glue, and other 
similar materials. The cushion absorbs all the moisture it requires 
from the air, and it is stated it will be effective as long as a 
remnant of the composition remains in the box, (July 9, 1880). 


2834.* Twisting and Doubling Machinery: J.T. 
Taylor and J. Tinker, Holmfirth, Yorks. [2¢)—Is 
for preventing “ roller laps.” A sheet metal plate partly surrounds 
the top roller, and has one end Ly oe 80 as to bear against the 
yarn between the thread-eye and the flyer. When the yarn breaks 
the plate revolves with the top roller until it is carried between 
the two rol:ers and separates them. (July 9, 1880). 
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2835.* Electric Signalling and Controlling Ap- 
paratus for Trains: G. W. von Nawrockti, Berlin. 
(7. Balukiewicz, St. Petersburg). [4d.}—The electric generator is 
placed in the carriage behind the locomotive, and is worked from 
the running axle A circuit leads in one direction to the axles and 
thence through the rails to the earth, and in another direction to 
an electro-magnet in the guard’s compartment. — In the passenger 
carriages means are provided for breaking circuit, so that both the 
guard's and engine-driver's signals will be operated. A like effect 
will be produced should part of the train become detached. The 
current is also interrupted by the train running over hoop segments 
placed on the rails, to which connexion is made with the signal- 
box, so that communication can be made with the driver or guard 
at those points. The hcop segments are in connexion with the 
ordinary telegraph wires. (July 9, 1880). 


Trap or Valve for House Waste-Water 
Pipes: J. W. b, Manchester. (2d.)—The inventor 
applies to the ends of the discharge pipes of sinks, baths, &c., a 
flap valve, closing by its own weight to prevent the foul gases 
rising from the grids or drains from flowing into the house. (July 9, 
1880). 

2837.* Light Holders for Chandeliers, Candle- 
sticks, &c.: H. G. Grant, Manchester. ((. Ménard, 
Paris). (2d.]—The candle holder is formed of a bearing plate with 
three or more vertical arms which embrace the lower end of the 
candle. A ring is placed around the said arms, and can be slid 
upwards ordownwards to force them nearer or farther apart to 
suit different sizes of candles. (July 9, 1880). 


2839. Tanning Hides and Skins: 8S. F. Cox 
Yatton, Somerset. (2¢.)—The hides or skins are prepared 
in the beam yard in the usual way, and are then washed in weak 
tan liquor. A new tan liquor is then provided as follows: For 
every sixty heavy hides there are mixed in a dry state, ground 
bark, 1 ewt.; ground valonia, 1 cwt.; powdered zinc or spelter, 
2’ ib. The hides are laid flat in the pit of liquor ove by one, and 
the powder distributed equally through the pile. A circulation 
will be set up by the action of the zinc, and continue seven to 
fourteen days, after which the hides are taken out and finished in 
the usual way. (July 9, 1880). 


3021. Locks of Knitting Machines: F. H. F. 
Engel, Hamburg. (4. 8. Biernatzki, Hamburg). [6d. 7 Figs.) 
—the improvements relate (1) to a new arrangement of the centre 
cam of locks used for ribbed work. In one direction of the motion 
of the carriage, this new cam only lifts the needles so high as to 
let the threads remain in the hooks of the needles, and not to slip 
underneath the open latches as before. The loops are, with the 
application of this lock, formed within the books of the needles 
instead of on the top of the latches as heretofore. The centre or 
A-shaped cam of the lock is made of three parts instead of one, 
as formerly. Of the division !ines of these parts one is horizontal, 
dividing a part of the top of the cam from the bottom piece, which 
latter is again divided into two parts which have a free space 
between them. The top part is guided bya pin in aslot of the 
lock plate, and is pressed down by a spring on to the bottom parts, 
of which one part can by a lever and pin be shifted sideways and 
be pressed against the other bottom part, which is fastened to the 
lock plate. As the top part remains in position whilst the movable 
bottom part is shifted sideways, the lower edge of the top piece 





projects sideways over the shifted part, and the needles when 
being moved upward by and along the outer edge of the shifted 
part, push against the projecting edge of the top piece, and by the 
forward motion of the carriage overcome the pressure of the top 
spring and lift the top partof the cam. Instead of passing over 
the top of the cam as formerly, the needles pass underneath along 
the edge of this upper part, and then downward along the edge 
of the corresponding wing cam. With the return motion of the 
carriage the needles are lifted to the full height of the cam as 
formerly, and are passed over the top of the centre cam and drawn 
down by the opposite wing cam, The loops, during this return 
motion, are brought down below the latches by the full lift of the 
needles, and slip off over the ends of the needles. The illustration 
shows the new lock in position for ordinary work. The needles 
are guided by the edges of the centre cam », b', b®, and wing cams 
aa‘. For producing ribbed work the lever m is removed from the 
pin n, and turned on its fulcrum e¢ into an inclined position, in con- 
sequence of which the part } of the centre cam, whieh slides by 
piece d in a slot s of the lock plate s, is shifted towards the movable 
part 6°. The part 6! is guided by bolt oin a slot A of lock plate s, 
and is pressed down upon the parts 6 b2 by spring p. As soon as 
the lifting of the needles begins, the edge ¢ of part } presses the 
needles upwards until the feet v of the needles (Fig. 2) meet edge 
i! of the part 5', which is lifted sufficiently to allow the feet to pars 
between 6, 62, and 6', after which it is again pressed down. The 
thread is placed under the hooks after they are raised, and does 
not slip under the latches as formerly. (2) To the application of a 
steel bar with curved or twisted ends, attached to the lock plate of 
knitting machines, for the purpose of guiding the shanks of the 
needles either into the slot between the centre cam and the wing 
cam, or underneath the lock, (July 22, 1880). 


3294. Sewing Machines: M. H. Pearson, Leeds, 
Yorkshire. (8d. 12 figs.|—Refers to what is known as “ fair 
stitching” machines for sewing out soles of boots and shoes to the 
welt or middie sole. The illustration shows one moditication of 
the apparatus, the arrangement of parts of which form the leading 
features of the invention. The needle @ is curved and mounted 
on the end of lever 6 which is pivotted to the top of a vertical 
spindle e and receives the necessary reciprocating motion from 
cam J. The vertical spindle also receives a partial rotary and 
reciprocating motion from cam f’ and lever i, This movement 
takes place after the completion of the needle’s downward stroke, 
and whilst it is stationary, and the shuttle gis taking the needle 
thread for the purpose of locking it with its own. The lever} 
thereby receives a slightly radial motion from the centre e and 
causes the needle to act asthe feed for the work at ~ The shuttle 
g (see Figs. 3, 4, 5) is circular and hollowed out at o to receive the 
“cop” of the thread for sewing. The shuttle receives a rotary 
reciprocating motion from eccentric g, which is operated by pinion 
u, sector wheel ¢, shaft s,and leverr. The recess o in the shuttle 


7, attached by spring y and screw z. The shuttle thread passes 
through a hole lin the cam z, which cam operates alternately 
upon the needle thread and shuttle thread for separating them 
whilst passing each other; this has the effect of preventing the 


























shuttle thread being caught by the point or projection p on the 
shuttle g. The thread lever 2is for the purpose of drawing up 
the slack thread for completing the stitch; this lever is operated 
by cam 4 and lever 5. The requisite tension is imparted by lever 
6 and plate 7, the movement of which is produced by cam 8, The 
presser foot 9 for holding down the leather whilst it is being sewn, 
is fastened to the end of lever 11 mounted in bearings 12, and 
is held down on the work by spring 13 attached to end of presser 
bar 14. The presser foot is relieved when the feeding motion takes 
place by a tappet arrangement 16 described in former Specification 
348 of 1879. Describes other improvements in machines in which 
a single thread only is used, also means of imparting the requisite 
motion to the wheel and looper referred to in above-mentioned 
former patent. (August 12, 1880). 


4476. Roller Skates: W. P. Gregg, Boston, U.S.A. 
(6d. 6 Figs.}—The skate has four wheels, a small] one at each end 
and two larger ones of unequal diameter, one at each side of the 
hollow of the foot. Reference is made to Gregg’s Specification 
dated September 27, 1878. (November 2, 1880). 


4566. Forging Machinery: W. R. Lake, London. 
(S. S. Putnam, Boston, U.S.A.) [6d. 12 Figs.}—The machinery 
comprises a series of hammers connected with and operated by 
the piston of a steam engine or other motor placed in close proxi- 
mity with them in such a manner that the reciprocating motion 
of the piston rod is communicated directly to the hammers with- 
out being first converted into rotary motion. The hammers are 
arranged in pairs, and the piston rods are connected with them by 
connecting rods pivotted to the hammers at points in one pair 
outside and in the other pair on the inner side of the centres 
on which they vibrate, so that each stroke of the piston causes 
one pair of hammers to approach each other and the other pair 
to separate from each other. Admission of steam to the cylinder 
is controlled by a slide valve, the rod of which is connected 
to the upper arm of a bell-crank pivotted to a projection on the 
cylinder and carrying on its lower arm a friction roller which lies 
within a cam groove formed in a plate secured to the rear end of 
the piston rod which thus operates the valve. When the machine is 
in motion the momentum of the hammers is sufficient to carry the 
piston to the end of its stroke after the steam has been shut off, 
and so to insure the valve being left in a position to admit steam 
to the cylinder when the machine is again set in motion. The 
specification, which is a long one and contains sixteen claims, 
ae other details peculiar to the machine. (November 6, 
880). 


4619. Bookbinding: L. Finger, Boston, Mass., 
U.S.4. (4d. 3 Fiys.)—In carrying out the invention the sheets 
are placed in a press, and after being trimmed have a series of slits 
made in them by a knife or fine saw, such slits being arranged 
preferably at right angles to the back of the book and obliquely 
with respect to the pages of the book. Into each of these slits is 
inserted a strip of tape or other material wider than the depth of 
the slit, the excess of width being folded over the back of the book 
and cemented thereto, (November 10, 1880). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 t> the piesent time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 











PORTSMOUTH DOCKYARD EXTENSION 
WORKS. 

At the ordinary meeting of the Institution of Civil 
Engineers on Tuesday, the lst of February, Mr. Abernethy, 
F.R.S.E., President, in the chair, a paper was read on the 
‘* Portsmouth Dockyard Extension Works,’’ by Mr. Charles 
Colson, Assoc. M. Inst. C.E. 

It was observed that the great changes during the last 
few years in the science and practice of naval architecture 
had rendered necessary additional accommodation, adapted 
to the requirements of the modern class of ships, at the 
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principal naval ports of the kingdom, particularly at 


Chatham and at Portsmouth. In 1540, the Royal Dock- 
yard at Portsmouth covered only 8 acres; by gradua. 
additions it had increesed in 1790 to 95 acres, at which it 
remained until steam began to be the motive agent. In 
1843 the present steam basin and four large docks, cover- 
ing an area of 20 acres, were commenced, and were com- 
pleted in 1848. When the iron-clads of the modern navy 
came into being, docks and basins with special features 
were required, and in the session of 1864 Parliamentary 
powers were obtained for the construction of new basins 
and docks. These works were on the north side of the 
island of Portsea, somewhat to the east of the old dock- 
yard. The area enclosed was about 180 acres, of which 
95 acres hed been reclaimed from the mud lands of the 
harbour. These works were designed by Colonel Sir A. 
Clarke, K.C.M.G., C.B.R.E., Assoc. Inst. C.E., and were 
carried out under the superintendence of Mr. H. Wood, 
M. Inst. C.E., Mr. J. Macdonnell, and the author. 

The geological formation exposed during the execution 
of the works was the lower tertiary or eocene series; on 
the south side the London clay was from 10 ft. to 40 ft. 
thick, and cropped out a short distance from the shore 
line; above was a recent deposit of sand and gravel. The 
bed of the harbour had at some remote period been denuded 
of the London clay, the surface being covered with mud, 
varying from 2 ft. thick on the south side to 35 ft. and 40 ft. 
on the north side. Beneath the mud were the beds sub- 
ordinate to the London clay of a dark, greenish sand, 
containing masses of hard shell rock. 

Before the works could be commenced it was necessary 
to enclose the site. This was done by constructing a 
shallow dam on the highest part of the mud and an outer 
dam enclosing the harbour wall. The inner dam was 
completed in October, 1868, and 1200 ft. of the outer dam 
were closed at the same time. The additional water area 
or basin accommodation consisted of the tidal basin, 
9 acres in area, with a depth of 43 ft. 6 in. at H.W.O.S.T., 
and 30ft. at L.W.O.S.T., and about 1600 ft. of wharfage ; 
the repairing basin, having an area of 21 acres, and 
34ft. 10in. in depth at H.W.O.S.T., and 21ft. 4in. 
at L.W.O.S.T.; the rigging and fitting basins, each having 
an area of 15} acres, with 34ft. 10in. depth of water at 
H.W.O.8.T., and 21ft. 4in. at L.W.O.S.T.; the wharf- 
age accommodation in the three latter basins was equal 
to about 8200 ft. The whole of the works were constructed 
in —_— cement, more than 100,000 tons having been 
used. 

The retaining walls for the basin and harbour wharves 
varied in sectional area according to the position and depth 
from the level of the coping. The tidal basin wall was 
48ft. 10in. in height, and the width at the base was 
22 ft. 6in., diminishing to 6ft.at the top. The harbour 
wall was 44ft.6in. high by 20ft. wide atthe base, and 
the basin walls were 38 ft. Gin. high and 16ft. wide at the 
base. The materials used were brick and concrete, with 
Portland stone for facing at the top, and granite coping. 
The foundations were laid upon piles ordinarily spaced 
5 ft. and 4 ft. apart from centre to centre. The size of the 

iles varied from 1lin. to 15 in. in diameter, and their 
ength from 14 ft. to 19 ft. for beech and 20 ft. to 30 ft. for 
fir; transverse and longitudinal sleepers were fitted over 
the pile heads; on the outside was a continuous row of 
sheet piling. The pile shoes were of a composite character, 
the plug being of cast iron, with wrought-iron straps ; 
all the piles, with the exception of the back row, were 
driven to the same batter as the wall, viz.,lin8. The 
toes of the walls were protected by a concrete foreshore 
about 10 ft. wide. 

The docks contemplated were five in number: of these 
only three had been constructed, viz., two communicating 
with the repairing basin, and the deep dock, which was 
entered from the tidal basin. The entrances only of the 
two others had been constructed, the docks being left for 
future consideration. The foundation of one of the docks 
on the south side of the repairing basin was partly on the 
London clay and partly on the sandy beds below, and was 
constructed of beech piles from 14ft. to 16ft. in length 
spaced generally 5 ft. by 4ft. apart, except near the head, 
where the lines of piles were altered to suit the curve. Con- 
siderable difficulty was at times experienced in driving these 
piles, in consequence of meeting with isolated beds of stone. 
When these stones were near the excavation level they 
were removed, and the pile was driven in its proper posi- 
tion and the hole filled with cement. The foundations for 
the broad altar, and ail works above, were also on piles, 
but at a higher level than the foundation for the floors 
and lower altars. The spaces between the sleepers on the 
top of the piles, and to a depth of 2 ft. 6 in. from the top, 
were filled with Portland cement concrete. The floor was 
constructed of Portland stone and granite, and’ was 
7 ft. 6in. thick. The length from within the entrance to 
the broad altar at the head was 410 ft. ; the width between 
the copings was 110 ft. and mean depth 42 ft. The entrance 
to this dock was constructed for an ordinary ship caisson ; 
the width between the copings was 80 ft. and the depth of 
water at H.W.O.S.T., 38 ft.6in. The other dock was 
parallel with the one just described; the width of the 
wharf between the two being 100 feet. The foundation of 
this dock was somewhat different, as the piling at a higher 
level for the broad altar was omitted, and the excavation 
was continued to the same level as the foundation of the 
floor of the dock. The length of the floor from the inside 
of the entrance to the broad altar at the head was 406 ft. 
6in., and the mean depth 42 ft.3in. The entrance was 
constructed for a ship caisson and was 82 ft. wide at the 
level of the coping; the depth of water at H.W.O.S.T. 
was 33 ft. 10 in. The culverts for filling and emptying both 
these docks were arranged on each side of the entrance. 
The two docks yet to be constructed would also be on the 
south side of the repairing basin. The piling in the 
foundations of the entrances had been omitted, the sheet 
piles only being retained. The deep dock on the east side 
of the tidal basin was so designed that ships could enter at 








low water of spring tides. In the foundations, the ground 
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PRICH LIST OF MATERIALS. 



























































































THurRspDAY, Fes. 10, 1881. 
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having proved more satisfactory than had been anticipated, 
the piles were omitted, and an extra depth of concrete 
substituted. ‘The total length of the floor of this dock, 
from the inner face of the entrance to the back of the 
recess at the head, was 415 ft., and the mean depth 
46 ft.8in. The culvert for emptying this dock was 7 ft. in 
diameter. The entrance was 82 ft. wide at the level of 
the coping, and the depth of water at high and low water 
of spring tides 41 ft. 6 in. and 28 ft. respectively. 

The north and south locks were abreast, to the north of 
the deep dock, and formed with the tidal basin the grand 
entrance to the system of docks and basins constituting the 
extension of the dockyard. The length of the floor inside 
the entrances was 438 ft. and the width at the level of the 
coping 100 ft. The west entrance of tne deep dock and 
lock was closed by a sliding caisson, which could be hauled 
into a camber by engines and gear placed in chambers 
beneath the roadways. The depth of water over the sills 
of these entrances was such that ships could enter at low 
water. The east entrance was closed by a ship caisson and 
had the same depth of water as the other docks. 

All the docks and basins were drained by a 7 feet culvert, 
communicating with the two main pump wells. These 
were situated at the south-west corner of the repairing 
basin, and were 55 ft. 6 in. deep below the level of the 
coping. All the sluices were of cast iron faced with gun- 
metal, and the arrangement of the machinery was such 
that the valves could be raised either by hand or by shafts 
and gearing in connexion with the capstan or caisson 
engines. Each penstock was provided with an arrange- 
ment for throwing the clutch out of gear by the action of 
the valve, when it was either completely raised or lowered. 
The whole of the penstocks, capstans, and sliding caissons 
were worked by compressed air. The main pumps were 
on the plunger principle, with plungers 6 ft. in diameter 
and of 6 ft. stroke, constructed by Messrs. James Watt 
and Company, of Birmingham. In the smaller drainage 
chamber of the well there were three single-acting pumps, 
each 16 in. in diameter, and having a stroke of 2 ft. 6 in. 
The engines for working these small drainage pumps 
were of the ordinary type, having two inverted vertical 
cylinders, 16 in. in diameter, and 2 ft. length of stroke. 
The main pumping engines were of the compound type, 
with two inverted cylinders, the high pressure being 40 in. 
and the low pressure 64 in. in diameter. These pumps 
were capable of ciearing two of the largest docks, contain- 
ing together about 90,000 tons of water, in about four 
hours. 








AMERICAN SMALL ArMs.—An order for 20,000 rifles has 
been received at the Winchester armoury in ‘New Haven, 
Connecticut. Nightwork has been commenced, and will 
last until April 1, 








THOMmAS-GITLCHRIST Process IN BeLGium.—The re- 


cently issued report of the Anglear Steel Works, Belgium, | practical instrument. 


contains the following paragraph relating to the position | esting, 
‘The | audience, and at its close a hearty vote of thanks was 


of the Thomas-Gilchrist process at their works. 


| developed from a beautiful scientific toy into a usefnl 
The address, which was very inter- 
was attentively listened to by an appreciative 


progress made has been rapid, and we at an exurly period | accorded to the President. 


acquired the certainty that we could by this process 
furnish at a reduced price a metal of exceptional purity, 
lending itself readily to all purposes and fulfilling the 
requirements of all specifications. We have, therefore, 








METALLURGY IN UraH.—The Utah smelting works 
turned out last —_ 1446 tons of refined lead, 13,221 tons of 
unrefined lead, 3,783,566 oz. of silver, and 80,208 oz. of 


been but little disturbed by the doubts expressed as to the | gold, the whole valued at 5 5,128,000 dols. 


merits of the new invention by a frequently interested | 
scepticism. The alleged too small durability of the lining 
and bottoms, the increased waste, the uncertainty of | 
the resulting product, have all been exaggerated in the 
endeavours to impede the future of ‘dephosphorisation.’ 
We are, however, in a position to assert that the linings 
last sufficiently, that the basic bottoms have a durability 
to which silica bottoms cannot in many works attain, 
while our customers who have employed our ‘Thomas’ 
metal appreciate its regular character. For these reasons 
we have hastened to give to our production of this metal 
all the extension that the mechanical means now at our 
disposal permit of.’’ There are four basic vessels now 
working at Angleur. 





Society or ENGrineers.—The first ordinary meeting 
of the Society of Engineers for the present year, was held 
on Monday, the 7 inst., in the Society’s Hall, Victoria- 
street, Westminster. The statement of accounts for 1880 
was read, after which the President for 1880, Mr. Joseph 
Bernays, ’ presented the premiums of books awarded for 
papers read during that year. The President for 1881, Mr. 
Charles Horsley, then delivered his inaugural address. 
After thanking the members for electing him to the chair, 
the President reviewed the proceedings of the Society for 
the past year, noticing and commenting upon the various 
papers read during the session, and the visits made during 
the vacation. The general position of the Society, he 
observed, was very satisfactory ; a considerable number of 
members. having been elected during the past year, and the 
accounts which had just been read showing a good balance 
in hand, and indicating generally a healthy condition of 
the Society’ s affairs. Turning to matters of more general 
interest, the President reviewed the recent progress of 
applied science in the manufacture of iron, electric lighting, 
gas lighting, railway carriage lighting, and steam engineer- 
ing—instancing, as an example of high pressures and eco- 
nomical working, the steam yacht Anthracite, engined 
on the Perkins system. He then noted the progress made 
in compressed air engines, as evidenced by the Beaumont 
system ; finally describing Mr. Bower’s process of preserv- 
ing |iron from rust, and the photophone, which latter, he 
observed, would ig all probability in course of time be 











BritBao Iron OreE.—The total amonnt of iron ore 
shipped from Bilbao during the month of November was 
106,770 tons, of which quantity 74,894 tons were for the 
United Kingdom, the largest quantity —22,269 tons— being 
taken by Cardiff, and the remaining 31,876 tons going to 
Holland, Belgium, France, and the United States. 





THE De Bay PRopEtLER.—The Cora Maria steamer, 
fitted with the De Bay propeller, leaves Cardiff this week 
for London, where it is understood her peculiar machinery, 
which has been overhauled by the Tyneside Engine Com- 
pany of Cardiff, will be exhibited to shipowners and others 
who may be interested. The owners of the vessel have 
appointed Mr. Flannery, consulting engineer, of London, 
to report to them upon the whole subject. 


TENDERS FOR THE ROTTERDAM FLOATING DocK.— 
The tenders for the construction, delivery, and testing of 
the iron floating dock for the River Maas have been opened. 
The results were as follow: F. Kloos and Zobneu, 
Alblasjerdam, 834,700 florins; Actien-Gesell., Duisburg, 
847,900 fi. ; ‘‘ Union’’ Co., Dortmund, 866,534 fl. ; Gute- 
hoffnungshiitte, Oberhausen, 869,900 fl.; Mederl. Stoomboot 
Maatschappy, Rotterdam, 870,000 fl. ; Kéninklyke Fabriek 
van Stoom en andere Werklingen, Amsterdam, 925,000 fl. ; 
Société Cockerill, Seraing, 933,951 fl. ; J. F. Cail and Co., 
Paris, 1,323,423 fl.; the Thames Iron Works and Ship- 
building Company, Blackwall, 1,434,000 fl. 


ASSOCIATION OF MUNICIPAL AND SANITARY ENGI- 
NEERS AND SuRVEyYORS.—It is announced that the 
northern district meeting of this association will be held at 
Blaydon-on-Tyne, on Friday, the 25th inst. The members 
will assemble at 12 o’clock in the large room, Station _—s 


Blaydon. The following papers will be read and dis- 
cussed: ‘‘ Roadways, &c.,”’ by James Hall, borough 
surveyor, Stockton. ‘‘ Wood Pavements,’ by Ss. 


Rounthwaite, borough surveyor, Sunderland. During the 
day the works of Messrs. Smith, Patterson, and Co., sani- 
tary ironfounders, Messrs. Douglas Brothers’ Iron Works, 
Messrs. Harriman and Co.’s Pipe Works, and Blaydon 
Bottle Works wil] be visited, 














Fes, 18, 1881.] 


ENGINEERING. 


163 





= 

GOLD AND PLATINUM IN RUSSIA. 

Tne gold production of Siberia is far greater than 
that of European Russia. The total amount of gold 
obtained in 1876 throughout the entire empire 
peing about 32,000 kilos., Siberia alone produced 
nearly 24 tons ; the remainder was chiefly worked 
out of the Oural range deposits. Confining our- 
selves at present only to European Russia we will 
not enter into any details concerning the Siberian 
gold diggings ; the following figures refer, however, 
to the entire empire. The production from 1872 
to 1876 was divided as follows : 











—: | 1872, 1873. | 1874. | 1875. | 1876 
| a 
~ kilos. kilos.) kilos. kilos.' kilos. 
vernment establishments ,,. 2,130 1,800, 1,470) 1,140 1,030 
Emperor's properties ... || 2,700 2,590; 2,670| 2,600 2/510 
Private Enterprise : | 
Oriental Siberia ... -++/ 25,690 22,000 22,800 |22,850 23,460 
Occidental Siberia .| 2,880 2,360) 2,260) 1,960 1,960 
. 4,840 4,290; 3,950) 4,130 4,680 
al range : , : ’ 
Oural rang 49 33 16 4 


Finland 16 | 





Gold workings were commenced in Russia in 
1853. From that date to 1$76inclusively, the total 
weight of the metal obtained amounted to 67,132 
pouds, or about 1100 tons of gold. In 1877 the 
production increased considerably, attaining 43.850 
tons, worth 40 millions of roubles. ‘This develop- 
ment is entirely owing to the activity of private 
enterprise, for the Government establishments 
show no increase on former years, The private 
dressing floors produced in 1877, 7.160 tons more 
than in 1876. ‘The gold obtained in 1877 through 
private enterprise may be divided, thus: 


tons. 
Oriental Siberia 29.400 
Occidental ,, een aes 2.110 
Oural Mountains ... sea 5.780 


The output of the precious metal is expected still 
to increase. Foreign capital is likely to be attracted 
by the favourable results obtained so far, notwith- 
standing the want of labour, and the difficulty of 
contending with an extremely cold climate. 

The gold deposits of the Oural Mountains may 
be divided into distinct classes, as follows : 


1. In quartz veins or lodes. 


as diorites and serpen- 
tines. 
(1. In the immediate neigh- 
bourhood of the ori- 


gold is found. 


Primitive deposits nee i In irruptive rocks such | 


Secondary deposits in the) | 
shape of sedimentary >< ginal formation. 
formations. | 2. Carried to a distance by 
effects of erosion. 


The primitive deposits of the Oural range are 
almost all on the eastern slope of the mountains. 
A glance at the map we published on page 89 of 
our twenty-seventh volume will show the relative 
positions of the primitive as well as of the sedi- 
mentary gold deposits. 

Beresowsk.—Towards the centre of the range, not 
far from Ekaterinbourg, we find one of the most 
important districts of gold quartz lodes, covering a 
space of about 21.5 square miles. The country is 
composed of talcose and chlorite schist, as well as 
of ordinary clay slate, strongly uplifted into a nearly 
vertical position, the bearing of the strata being 
generally N.S. Large flat veins with precisely the 
same bearing as the strata and composed of quartz 
and white mica, forming a small-grained and com- 
pact rock, are found throughout the district. The 
thickness of these veins often attains 65 ft. and 
even more, Felspar and iron pyrites are found 
accidentally in these masses, the latter being 
generally oxidised and transformed into brown 
hematite. This peculiar rock is known to the 
Russian geologists by the name of beresite. 
Numerous quartz lodea, averaging 3 ft. in thick- 
ness, cross the beresite formation in an E.W. 
direction. A peculiar feature is that the lodes 
seldom live in the slate. ‘They generally seem to 
die away as soon as they leave the beresite rock, In 
some cases, however, they distinctly cross a certain 
amount of schist to connect two parallel beresite 
veins. The quartz of these lodes, sometimes com- 
pact, sometimes porous, contains from 30 to 330 
grains of gold to the ton. It has been known in 
several cases to contain as much as 7 dwt. to the 
ton, but the average yield of all the quartz lodes 
worked in the district is 200 grains to the ton. 
The lodes contain brown hematite and yellow ores, 
both proceeding from the decomposition of iron 
pyrites. Gold is found in the iron ore as well as in 
the quartz; it is also frequently accompanied by grey 
copper, galena, sulphides of bismuth with lead and 
copper (nadelerz), phosphate of lead, sulphur, &c. 


A considerable number of these mines have been 
abandoned, or rather the works are suspended. We 
can hardly attribute this want of activity to the 
poverty of the ore, for we find mines where opera- 
tions have been suspended with ore yielding from 
150 to 800 grains of gold to the ton of quartz. 

Miassk.—Here also several gold quartz mines give 
profitable results, In the Nijné-Miassk district the 
Beresowsk mine was discovered in 1875, consisting 
of a series of gold quartz veins, rarely more than a 
foot thick, crossing a diorite formation in a N, 30 deg. 
E. direction, The yield of gold is extremely in- 
constant, varying from zero to 7$ dwt. to the ton. 
The length of these lodes is about 1000 ft. 

The Smolensk lodes, situated 18} miles to the 
east of Miassk, appear to be of a most interesting 
nature, and it is hard to understand that the works 
should be at present at a standstill for want of 





machinery to sink below the present level. Three 
| N.S. lodes, underlying at different angles, meet 
|at 100 ft. and at 138 ft. from the surface. One 
|of these lodes is 4 ft. 6 in. in width and contains 
| 124 grains of gold only to the ton. Another is far 
| smaller, and yields from a few grains to 60 dwt. 


) At the first junction, at 105 ft., the lode is so 
| tick that at times the quartz contains several per 


cent, of gold. Below the second junction at 130 ft. 
depth, the lode splits into several small veins 
where the quartz yields as much as 24 dwt. 
The works were pushed as far as 250 ft. from the 
surface, and in 1873 were suspended. The average 
yield of the quartz taken from this mine in 1872 
was no less than 8 dwt. to the ton. A geologist 
says that during his stay at Smolensk, in 24 hours, 
37.5 lb. of metal were obtained. 

The Steppe mine, also in the Miassk district, 
situated near the Koumatch Mountain, is wellknown. 
A quartz lode, 2 ft. wide, crosses the talcose 
schist in a N. 15 deg. E. direction. Other lodes are 
also known to exist in the neighbourhood of the 
same mountain. Several gold quartz lodes have 
been discovered in the serpentine to the south of 
Balbouk. A large lode varying in width from 
2 ft. to 14 ft. 9 in. crosses at Wladimiro-Bogorosk 
a diorite formation in a N. 22 deg. E. direction. 
The yield in gold averages 620 grains to the ton ; 
the quartz also contains pyrites, galena, and hema- 
| tite, 
| The Katchkar group of primitive deposits are 
situated at 31 miles to the north-west of the 
|town of Troitzk. Here a number of quartz lodes, 
| from 6 ft. to 19 ft. wide, cross a compact mica- 
|schist formation in an east-west direction, gene- 

rally cutting the stratification at right angles, 
|The quartz contains iron pyrites in depth and is 
| often porous at surface, where the pyrites is decom- 
posed and partially transformed into iron oxides, 
| The average yield of gold is from 124 to 200 grains, 
but it sometimes attains nearly 400 grains to the 
ton. At the Woronkow mines the bearing of the 
lodes is N. 75 deg. E.; their width ranges from zero 
to 4 ft. Ata depth of 91 ft. arsenical sulphides are 
,met with in the quartz, At the Ouspensk mine a 
large lode, with the same bearing as the last, vary- 
ing in width from 2 ft. to 7 ft. 6 in., is worked toa 
depth of 230 ft. At the bottom level the width of 
the lode is 4 ft. 6 in., of which only 6 in, is auri- 
ferous. When rich the quartz is often found with a 
greenish tint, caused by the disseminated arsenical 
and auriferous ores. This substance has been 
found to contain from 13 dwt. to 16 dwt. to the ton. 
The Ouspensk mine produced 1.3 tons of gold 
from 1871 to 1876. Five lodes, of 23 ft. wide, are 
worked at Alexandro-Newsk. Their bearing is 
N. 75 deg. 0, and their yield in gold is very gene- 
lrally .42 dwt. to the ton, Besides quartz the 
lodes contain iron and copper pyrites as well as 
| brown hematite. Other lodes in the Katchkar 
| district, containing gold and silver, will be referred 
to in another article. 

Geologists are of opinion that there are still many 
gold quartz districts to be discovered in the Oural 
Mountains. The data collected at some of the 
auriferous sand deposits, where no lodes have as yet 
been worked, certainly lead to the conclusion that 
this must be so. ‘Thus on the borders of the 
Mindiak river numerous lumps of gold quartz have 
been found, and in one instance a stone weighing 
two tons contained no less than 97 1b. of gold. 
In many cases where quartz lodes have been followed 
and uncovered no attempt has been made to discover 
if the rock contains any percentage of the precious 
metal. So far no quartz veins appear to have been 











worked where gold could not be distinctly seen 
without the assistance of any laboratory assays. 





It is, therefore, reasonable to presume that 
the field open to investigation and discovery is im- 
mense. 

The second subdivision of the primitive deposits, 
comprising the irruptive and crystalline rocks, where 
gold is disseminated throughout the mass, refers to 
auriferous beresite, greenstone, granite, talcose schist, 
serpentine, &c. As yet these formations have not 
given rise to any mining operations. In most cases 
no data exist as to the manner in ‘which the gold has 
impregnated the rock, The exact spots where the 
rock is thus rendered valuable are also generally 
ignored. The only known data is furnished by 
observations on the component parts of alluvial 
deposits. Considering the number of quartz lodes 
that exist throughout the country it is not likely that, 
for many years to come, much attention will be 
given to the gold contained in the irruptive and 
crystalline formations. We can, therefore, leave the 
subject to turn our attention to what we have termed 
secondary deposits. 

Auriferous Sands or Sedimentary Formations.—The 
subdivision we mentioned at the commencement of 
this article is only based on the appearance of the 
particles that constitute a sediment. In some cases 
the sharp angular forms remain perfect, in others 
they are worn down. This is the only difference 
that can be registered ; all other characteristics being 
applicable to the deposits met with in the vicinity 
of the primitive formations, as well as to those in 
which the effects of erosion are manifest. It is not, 
therefore, pecessary to insist any further, in the 
course of our description, on the distinction between 
the forms of sedimentary gold deposits. 

With few exceptions, these formations belong to 
the post-tertiary epochs, and contain remnants of the 
Elephas Primigenius and Rhinoceros tihorhinus. Some 
contain human instruments of the pre-historic ages. 
The beds varying in thickness from a few inches to 
13 ft. (generally from 1ft. to 3ft.) lie directly on 
the primitive and crystalline formations, and are 
covered over by more modern sediments. It has 
been observed that deposits resting on granite are 
not as rich as those that lie on metamorphic schist, 
greenstone, and serpentine. These lower forma- 
tions are termed plotik by the natives. Peat beds 
have been found in many cases to lie over the gold 
deposits; generaily the upper coating consists 
simply of ordinary alluvial soil. Its thickness 
varies from 2 ft. to 14 ft., but sometimes it at- 
tains 60 ft., and even 130 ft., as in the case 
of the Chabrowsk deposit. The gold sands are 
found at the bottom of small valleys, and vary very 
considerably in extent. Their width is sometimes 
not more than a few feet, but at other times attains 
60 ft., 150 ft., and even 300 ft. In length they 
also vary from 150 ft. to several miles. A thin 
band or ribbon is generally met with through the 
centre of the formatior, where the percentage of 
gold is greater than in other portions of the same 
deposit. This line, called fi/ by the natives, pro- 
bably follows the direction of the water’s strongest 
current. 

Although generally termed sand beds, these de- 
posits contain clay as well as quartz, and fragments 
of a great variety of minerals, such as iron pyrites, 
garnets, platinum, and more rarely, particles of zircon, 
cyenite, diamond, &c. The precious metal exists in par- 
ticles seldom distinguishableto the naked eye. Samoro- 
doks or nuggets appear at times; one weighing no 
less than 158 lb. was discovered at the Zarewo- 
Alexandrowsk Works. The average contents of 
gold varies from 12 to 36 grains to the ton. In 
1875, 5.3 tons of gold were obtained from 4,240,000 
tons of auriferous sediment, showing a total 
average of about 20 grains to the ton. 

Nearly all the gold-washing works are situated 
on the eastern slope of the Oural range. The 
most remarkable are those of Troitzk; of the 
Mindiak river ; of Katchkar, where large quantities 
of rose.tinted topaz and cyenites have been found ; 
of Warchawskaia, where the bed is covered by a 
thin cvating or crust of a limestone breccia, called 
korka; of the river Souwoundouk, &c. The work- 
ings are thus dispersed over a vast extent of 
country, and in many cases their development is 
by no means in keeping with the value and extent 
of the deposit. Many beds have hardly been 
touched, and others, where every indication exists, 
remain unexplored. Capital and enterprise appear 
to be alone wanting to modify the present state of 
the Oural gold trade, not only as to the opening 
out of the gold quartz lodes and veins referred to 
above, but also to do full justice to these exten- 
sive and often rich sedimentary deposits, 
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The entire production of Russian platinum appears 
to proceed from the territory of the Perm Govern- 
ment. Platinum workings are limited to a few 
private establishments situated in the northern half 
of the province. No platinum has been found in 
either the Government or the Imperial properties. 
The metal is obtained in precisely the same condi- 
tions as the Oural alluvial gold. The output and 
average yield is shown in the following Table: 

| 


_ of| Quantity of Amonnt of 

















Year. 7 abe’ Sand Platinum 
|Workings.| washed. obtained. 
| tons tons. 
1867 sce | 191,000 1.803 
1868 eee 297,000 2.025 
1869 6 224,000 2.360 
1870 6 158,000 1.963 
1871 6 170,000 2.065 
1872 5 135,000 1.536 
1873 6 | 125,000 1.583 
1874 5 163,000 2.032 
1875 7 148,000 1.569 
— & | ac 5 . . . . ° ° ; 
a 5 | 169,000 1.588 of this precious metal. Russian geologists seem | argument in favour of this theory is that whenever 


inclined to admit that the Oural platinum proceeds goldand platinum are found together in the same 
; eeennitenine - —— | originally from peridote formations (anbydrous | deposit (Miassk district) the yield in platinum is sure 

Data ar. rather deficient as to the geological origin | silicate of magnesia) or from rocks, like serpentine, | to be highest where the sediment rests on serpentine 
of platinum found in modern sedimentary forma- | supposed to be derived from them. ‘Their opinion and peridote rocks. In the Miass river, however, 
tions. So- far, no primitive deposit 18 known of | is based on the fact that particles of platinum are | where gold deposits cften lie on serpentine, no sign 
sufficient yield to pay for working, and it is hard at | often found embedded in peridote, serpentine, and | of platinum has as yet been observed. We must 
present to decide whether we are indebted to lodes | chrome iron. This latter mmeral is found in the two | conclude from this that either the serpentine 
of to irruptiye rocks for the appearance at surface | former rocks throughout the Oural district. Another | rock is not always derived from peridotite, or that 














Fes. 18, 1881.} 


ENGINEERING. 





165 











THE MONTE PENNA WIRE ROPEWAY. 


CONSTRUCTED FROM THE DESIGNS OF MR. 


(41198 move 





| Cis 








W. T. H. CARRINGTON, ENGINEER, LONDON. 










































































Burpett, F.S.S., and F. De Coaumont, M.D., F.R.S, 
London: Published by the Institute. 

A System of Practical Arithmetic adapted to the Use of 
Schools. By SamuzL Youna. Manchester and London : 
John Heywood. 

The Rudiments of Civil Engineering. By Henry Law, 
M. Inst. C.E, including A Treatise on Hydraulic Engi- 
neering, by GEorGE R. BuRNELL, M. Inst. C.E. 
Sixth Edition, revised, with large additions on Recent 
Practice in Civil Engineering. By D. KINNEAR 
CuakkK, M. Inst. C.E. London: Crosby Lockwood and 
Co. [Price 7s. 6d.} 

Weights and Measures of all Nations. By W. S. B. 
Woo.novsg, F.R.A.S. Sixth Edition, carefully revised 
and enlarged. London: Crosby Lockwood and Co. 
L Price 2s. } 








THE MONTE PENNA WIRE ROPEWAY. 

WE reproduce by permission, from the Transactions of the 
Institution of Civil Engineers, a paper contributed by Mr. W. 
P. Churchward, on ‘‘ The Monte Penna Wire Ropeway.”’ 




























MASTERS 


eannace 


STATION 











this latter formation does not in every case contain 
platinum. 

Many of the gold-producing sediments contain 
platinum, but generally the percentage is very 
small. In a few cases the percentage of platinum 
is greater than that of gold; and lastly, there are 
deposits where platinum is found alone. All these 
deposits greatly resemble each other, and it would 
be difficult to establish any characteristic feature 
likely to distinguish them. The metal is found, like 
gold, in particles and nuggets; the largest nugget 
as yet discovered in the Oural range weighed 22 |b. 
Besides gold, the usual minerals found with platinum 
are, chrome iron, iridium, and irid-osmium, The pla- 
tinum sands sometimes contain as much as 1.3 dwt. 
to the ton, but the average yield is from about one- 
sixth of that quantity. 

The principal workings are situated in the districts 
of Taguilsk, Goroblagodatsk, and Bisersk. 

The Demidoff Works at Nijné-Tagnilsk are in the 
first division. They were commenced in 1825 and 
from that date to 1877 the amount of platinum pro- 
duced was 67.500 tons, 

In the Goroblagodatsk district the deposits con- 
tain gold as well as platinum. They rest on beds 
of metamorphic limestone, where frequent outcrops 
occur of greenstone and serpentine rock, These 
deposits are not worked at present. 

Tn South Oural, near the mountains of Narali and 
Talowsk, some recent discoveries have been made 
of rocks containing peridote. If the theory we 
mention above as to the probable origin of platinum 
be based upon truth, it may be inferred that this 
neighbourhood, if duly explored, might be shown to 
contain deposits as yet unknown. 
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4A Summary of the Law of the Liability of Employers. 
By W. Howtanp Roserts and Grorek Heyry WAt- 
LACE, 
Tue authors of this little work have produced a very 
readable sketch of the law on this subject. and the 
modifications which have been introduced by the 
Employers’ Liability Act, 1880. The development 
of the doctrine of common employment is clearly 
outlined, and the inroads which the Act referred to 
has made upon it are concisely explained. We think 
that an ordinary person, sitting down to peruse the 
book with little or no previous acquaintance with 
the subject, might acquire, in the course of an hour 
or two, a very fair general knowledge of the state of 
the law. 
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The cases of disputed liability which are likely to 
arise in practice depend, however, not so much upon 
the broader features of the law, as upon certain 
refined principles and distinctions which require 
very careful statement in order to be capable of 
useful application. The authors have given lucid 
summaries of many such cases which have arisen, 
but have failed to deduce from them the subtle prin- 
ciples, of great importance, upon which the solution 
of these and like cases depends. In delineating 
the broad features of the subject they have suc- 
ceeded ; but the lights and shadows and the lines of 
demarcation—where liability begins, where it ends, 
how far it goes—are a little indistinct. ‘The arrange- 
ment of the book is such that considerable difficulty 
is experienced in consulting it upon any definite 
point on which information is required, and the index 
is unfortunately so meagre that it cannot be relied 
upon to give much assistance. But those who read 
the book at a sitting, as many will no doubt, may 
have little fault to find on this score. 

For these reasons we think that the work is not 
suitable for a book of reference in practice, but we 
can confidently recommend it to those who desire to 
become acquainted with the outlines of the subject 
and the general effect of recent legislation. 
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This line was constructed for the Monte Penna Forest Com- 
pan} , Limited, which possesses an extensive portion of 
hwood forest-land surrounding the Monte Penna, one 
of the highest points of the Apennines, 30 kilometres 
N.N.E. of the town of Chiavari, Italy. Its object is to 
convey timber, and other produce, as charcoal, &c., from 
a point at the base of the forest to the small village of 
Santa Maria del Taro, at which place the company has 
erected a sawmill and other works. Communication 
between Santa Maria and Chiavari is opened by road. 

The ropeway was constructed by Mr. Churchward from 
the designs of Mr. W. T.H. Carrington, Assoc. M. Inst. 
C.E., and is now working satisfactorily. It consists of 
a double line of ‘‘ fixed’’ ropeway, i.e., a down and an up 
line, upon which the carriers, or hangers, are supported, 
and are drawn by an endless hauling rope, which is ope- 
rated by machinery from a turbine that supplies power to 
the sawmill. The down, or heavy-load line, is a steel- 
wire rope, 33 in. in circumference, whose breaking strain is 
42 tons. The up, or light-load line, is a steel rope, 3 in. in 
circumference, with a breaking strain of 25 tons; and the 
hauling rope is a plough steel rope, 14 in. in circumference, 
with a breaking strain of from 8 to 9 tons. 

Fig. 1 shows a section of the line which is 8565 ft. in 
length, = = distance the — are ny ag ~3 
welve points, the spans unsuppo: varying in lengt 
from 85 ft. to 2230ft. Figs. 2 and 3 give a side and front 
elevation of a 23 ft. ‘‘ post,” or rope support, with a travel- 
ling carrier, or “‘ hanger,’’ to show the mode of transport, 
At each end of the line suitable stations are erected, details 
of which are given in plan and elevation (Figs. 4, 5, 6, 
and 7). The lower, or Santa Maria terminus (Figs. 4 and 5), 
is erected ona slope close to the sawmill. The upper, or 
Carignone terminus (Figs. 6 and 7), is situated on an 
exposed mountain ridge, from which a rvad leads into the 

forest. The line between is perfectly straight. 

The fixed ropes are kept atthe required tension by box- 
weights, suspended at the Carignone terminus to a strong 
wooden framework, and at the Santa Maria terminus in 
wells excavated for the purpose. The hauling rope passes 
round a horizonal drum, with brake gear attached at the 
upper terminus, and round vertical driving and brake- 
drum gear, guide wheels, and horizontal slide drum, &c., 
at the lower terminus. The horizontal slide drum regulates 
the tension of the hauling rope to the required tractive 
force. The line is driven at a speed of four miles per hour. 
and can be set in motion or stopped by the person in charge 
in the station-house of the Santa Maria terminus, from 
which communication is carried on with Carignone by an 
electric bell telegraph. 

Each load is placed on the line 435 metres apart, at which 
distance rings are spliced into the hauling rope, through 
which a shackle is passed to connect it to the ear-piece of 
the carrier head. ‘There are six carriers on the down line, 
and six on the up line, one of which on each line is arranged 
to arrive at the stations simultaneously. On arrival they 
are disconnected, and the hauling rope is moved on until 
the rings are in position to attach on the opposite side. 
Here another carrier is connected, and the line is again set 
in motion. The carriers weigh 5 cwt. each, and the loads 
vary from 6 cwt. to 20 cwt., according to the sizes of 
timber, &c. All necessaries for the workmen in the forest 
are sent up on the light-load line in weights up to 1} cwt. 

This ropeway m constru in a substantial 
manner, most of the timber for stations, posts, &c., bein 
injected with a solution of sulphate of copper to reta 
decay. The total cost of the line was 40001., including the 
construction of the short inclined railway at the Santa 
Maria terminus, telegraph, terminal arrangements, &c. It 
is capable of conveying eight loads per hour, or per day of 
ten hours, as many as two hundred logs of timber, 10 ft. 
long by 15in. iu diameter ; or 320 sacks, = 25 tons, of 
charcoal, at a working cost of 4/. per diem, nearly 50 per 
cent. of this sum being included for wear and tear of ropes 
and machinery. 








TASMANIAN CoAL.—Coal is abundant at Mount Nicholas 
and Douglas river in the north-west of Tasmania, also at 
Hamilton in the centre, at the Mersey in the north-west, 
at Jerusalem, and at Gardiner’s Bay, a locality about 
50 miles south of Hobart Town, where a 4-ft. seam is now 
at work. An analysis of this coal has shown 914 per cent. 
of pure carbon. In addition to these there are extensive 
coal mines at Port Seymour, which are not now worked ; 
this is a bituminous coal. A seam of bituminous coal has 
been found near the Sandfly Rivulet, and is now being 
worked. There are also extensive deposits of anthracite 
coal at Port Arther and New Town, with which Hobart 
Town is partially supplied. 















































































































































































166 





ENGINEERING. 





[Fes 18, 1881, 











COMPOUND ENGINE TRIAL. 

Turoves the courtesy of Mr. Michael Long- 
ridge, M. Inst. C.E., the Chief Engineer of the 
Engine, Boiler, and Employers’ Liability Insurance 
Company, we are enabled to lay before our readers 
the particulars of a most interesting trial lately 
made by him on a large mill engine and its boilers. 
This trial was carried out in a most exhaustive 
manner on the system adopted by Messrs. Bryan 
Donkin and Co., and so often described in our 
pages. The analysis of the duty performed by the 
engine apart from the boilers is very complete, while 
with regard to the construction of the engine the 
outline engravings which we give on page 169 will, 
taken in conjunction with the description given in 
Mr. Longridge’s report make the whole arrangement 
perfectly clear. 

An opportunity, is which unfortunately very rare, 
was presented in this trial of determining the rela- 
tive economy of steam at two different pressures, 
the test made during the two first days being 
carried out with a boiler pressure of 84 1b., and 
that on the third day with 63 lb. The weight 
of water consumed per indicated horse power per 
hour is exceptionally low, more particularly when 
it is remembered that no jacketting whatever is 
used, a great deal of this economy being doubt- 
less due to the valve gear allowing the reduc- 
tion of the clearances (particularly in the high- 
pressure cylinder) to a minimum, as well as to the 
piston speed of over 500 ft. per minute. In a 
similar test of a compound engine constructed by 
Messrs. B. Donkin and Co., described by us on page 
279 of our twelfth volume, the indicated horse power 
was produced with 20.55 lb. of water, the quantity 
required in the trial now under consideration varying 
between 16.701lb. and 18.27 lb. In comparing the 
weight of fuel burned per indicated horse power per 
hour, we find the anomalous result that when the 
horse power was produced for 18.14 lb. of water 
2.06 lb. of coal were consumed, but when the water 
consumption decreased to 16.7 1b. during the trial 
at higher pressure the fuel consumption was 2.14 lb. 
per indicated horse power per hour. The reason 
for this is explained in Mr. Longridge’s report. 

In Mr. Longridge’s report there are also given the 
whole of the details necessary for determining the 
number of thermal units rejected by the engine per 
indicated horse power per minute, and from these 
data we find that the mean of the two trials at the 
higher pressure gives 257.25, that at the lower pres- 
sure rising to 285.5, thus clearly corroborating the 
evidence found in the consumption of feed water as to 
the superior economy of the higher pressure. In the 
trial we have before referred to of Messrs. Donkin’s 
engine at the paper mill of Mr. Collins, at Hele, 
working at a pressure of 53 lb., 337.6 thermal units 
were rejected per minute, the engine in this latter 
case in addition to having to deal with steam ata 
lower pressure being worked at a much less favour- 
able load as well as at about only half the piston 
speed of that tested by Mr. Longridge. 

We trust Mr. Longridge will continue as occasion 
offers to make similar trials of large engines under 
his charge, as comparisons of different systems 
must lead to economy in construction and working 
expenses, which must greatly benefit all large 
employers of steam power in the present days of 
keen home and foreign competition, His report is 
as follows : 

Trial of the Engine and Boilers at Messrs. Thomas 

Nuttall and Sons, Oak Mill, Farnworth. 

Objects of the Experiments.—The objects of the experi- 
ments were, first, to measure the different quantities of 
steam used by the engine per indicated horse power per 
hour, when working with boiler pressures of about 80 lb. 
and 60 lb. per square inch; and secondly, to ascertain the 
effect of varying the ratio of expansion in the larger 
cylinder, so as, in the one case, to cause the back pressure 
on the smaller piston to coincide with the terminal pres- 
sure, and in the other to cause a “‘drop’’ or break in the 
expansion curves on the opening of the high-pressure 
exhaust ports. Unfortunately, however, no definite infor- 
mation was obtained on this point, as it was found that 
the point of cut-off in the condensing cylinder could only 
be varied within very narrow limits, and that the desired 
** drop’’ could not be obtained. 

The weight of fuel burnt in the boilers was also noted, 
and the evaporation per pound of fuel ascertained. 

Description of the Engine and Boilers.—The engine is 
a horizontal compound, of the tandem class, having the 
larger or condensing cylinder set behind the smaller one, 
both pistons being fitted to the same rod. The non-condens- 
ing cylinder is fitted with Corliss valves for admission and 
exhaust, the cut-off being effected by means of a slip 
motion, designed by the builders of the engine, and regu- 
lated by the governor. The steam and exhaust valves are 
worked by separate eccentrics, so that any degree of 
expansion can be obtained. The condensing cylinder has 


a slide valve at each end, with Meyer’s expansion plates 
on the back. Neither of the cylinders are steam-jacketted, 
but both are well clothed with the exception of the ends, 
which are polished. The air pump is worked from the 
point of the crank-pin by a connecting rod and bell-crank, 
the motion of the bucket being vertical. The engine, of 
which a general plan is given in Figs. 1 and 2, page 169, 
was built in 1879 by Messrs. J. Musgrave and Sons, of 
Bolton, and had been working continuously since its erec- 
tion. The principal dimensions are : 


Diameter of non-condensing 

cylinder... ons Be Re 27 in. 
Diameter of condensing cylinder... 45 in. 
Stroke of pistons... eee ini 6 ft. 
Normal number of revolutions per 

minute aos we one eee i2 
Effective area of smaller piston 

front ‘ch ine eve oss 16.5 sq. in 
Effective area of smaller piston 

back ie dad on — ° 
Effective area of larger piston 

front ine ie ee eco 1570.8 _ ,, 
Effective area of larger piston 

back san ee ” im ee 2 
Clearance at each end of smaller 

cylinder... ese P ° 918 cub. in. 
Clearance at each end of larger 

cylinder - 3,702 a 


Volume of pi and 
between cylinders 

Diameter of air pump 28 in. 

Stroke of bucket : 3 ft. 

The boilers are two in number, also made by Messrs. 
Musgrave in 1880. They tare of the ordinary Lancashire 
type, 28 ft. long by 7 ft. diameter, with two internal flues 
2ft.8in. in diameter. In each flue are eight Galloway 
tubes. The fire grates, which are 2 ft. 8i in. wide by 6 ft. 
long, are fitted with Wright’s patent rocking firebars, 
fin. thick, with fin. air spaces. The boilers ure fired by 
Proctor’s mechanical stokers and are supplemented by one 
of Green’s economisers containing 120 pipes, each 9 ft. long. 
The draught is regulated by a self-acting damper. 

The following particulars may be added : 

Two boilers. 


passages 
‘ ... 89,413 


” 





Firegrate area 64.5 sq. ft. 
Heating Surface : 
Internal fines 920 ,, 
Galloway tubes 176 (a, 
External flues ... 734 =, 
1830 _ ,, 
Economiser 1200 _ ,, 
Total ... en «. 3030 5, 
Ratio of grate to heating surface exclu- 
sive of economiser_... bi eve 1:28 
Ratio of grate to heating surface inclu- 
sive of economiser a“ ee anit 1:47 
Grate surface per indicated horse power, 
taking the indicated horse power as 
490 ne aus éve as ... 0.132 sq. ft. 
Total heating surface per indicated horse 


power ... - eee ove oo GIS ‘ 

The positions of the engine and boilers relatively to each 
other are shown in Fig. 3, page 169, from which it will be 
seen that the steam pipe is of considerable length. It con- 
sists of 15 ft. of 7 in. pipe on each boiler, of 66 ft. of 10 in. 
pipe, and of 68 ft. of 8in. pipe, the total surface being about 
343 square feet. 

Preparations for the Trials and Description of the 
Apparatus. 

Feed to the Boilers.—In order to measure this two large 
casks were placed side by side near the donkey engine, to 
which they were connected as shown in Figs. 4 and 5, page 
169. A lath C D-was nailed inside each and graduated by 
measurement, there being ten marks, each registering nine 
gallons, so that the barrel when filled to the mark C contained 
90 gallons, and at this level an overflow was bored. During 
the experiments the water was fed into each alternately by a 
hose pipe attached to a fire-plug on the Bolton Water Com- 
pany’s main, while its temperature was determined by a 
thermometer hung in the barrel. The method of proceed- 
ing was as follows: No. 1 barrel having been filled to the 
mark C, the stop-cock A was opened, and the contents of 
the barrel pumped through the economiser into the boilers. 
In the mean time No. 2 barrel was filled. As soonas No. 1 
was empty, and the stop-cock A shut, B was opened and 
the contents of No. 2 barrel fed into the boilers. By these 
means it was found easy to maintain a constant feed, and 
to have the water level in the boilers the same at the begin- 
ning and end of each experiment; in fact, except on the 
morning of the first day, this level varied but little. The 
time when each barrel was emptied was noted by one of 
the company’s inspectors, and an independent account was 
kept by an employé of the Bolton Water Company. The 
temperature of the water passing from the economiser to 
the boilers was noted at intervals. The donkey engine was 
supplied with steam by an independent boiler numbered 3 
on Plate III. 

No special preparation of the boilers was made, as it 
was considered better to test their efficiency under ordinary 
working conditions. During the whole time of the trials 
there was no escape of steam from the safety valves. 

Description and Measurement of the Fuel used.—The 
coal was small and rather dirty, from Messrs. Roscow and 
Lord’s Stone Hill Colliery, in the vicinity of the mill. Its 
calorific power was ascertained by burning it in a known 
weight of water with nitrate and chlorate of potash, and 
noting the rise in the temperature of the water by a delicate 
thermometer. The average of three experiments gave an 
evaporation of 14lb. of water from and at 212 deg. Fahr. 


The coal was weighed into a barrow, 2 cwt. at a time, 
and shot into the stoke-hole, a record being kept by one 
of the miJl hands. The coal used during the dinner hour, 
to replace that taken out of the furnaces when cleaning 
the fires, was weighed separately. No account was kept 
of the fuel used for banking the fires at night and for 
raising steam in the morning. ‘The fires were as nearly as 
could be judged in the same condition at the beginning and 
end of each experiment. The ashes were also weighed. 

The temperature of the steam entering the engine was 
measured by a thermometer plunged into a cup of mercury, 
which was screwed into the main steam pipe a few feet 
from the cylinder, but on the boiler side of the stop valve, 
this position being chosen both for convenience and to 
eliminate from the calculations the effect of the wire- 
drawing through the valve. In considering the efficiency 
of the engine, therefore, the stop valve must be taken as 
part of the machine, and the loss resulting from wire- 
drawing through it as a loss inherent in the machine itself. 

The indicated horse power was calculated from a series 
of diagrams, taken simultaneously, by Richards’ indi- 
cators, at intervals of fifteen minutes, by two of the 
inspectors of the company. ‘The number of revolutions was 
taken from an engine counter and the area of the diagrams 
measured by one of Amsler’s planimeters. Examples of 
the figures taken on each day are given in Figs. 6 to 13, 





page 169. The ‘‘constants’’ varied slightly on the dif- 
ferent days, as under, on account of variation of speed. 
Non-Condensing Condensing 
Cylinder. Cylinder. 
Date. —_ 
Front. Back. | Front. | Back. 
October 6th... 8.30 8.40 | 23.87 | 24.17 
~~ ten «of 28 8.37 | 23.72 | 24.06 
ae Sth, morn. 8.15 8.25 23.52 23.82 
aft....; 8.30 8.40 23.87 24.17 


” ” 
| 





The discharge from the condenser was calculated from 
the head of water passing over a rectangular notch, 18 in. 
wide, ina plate about ;\; in. thick, such head being measured 
up to the surface of still water by means of the point and 
hook gauges used by Messrs. Bryan Donkin and Co. Its 
temperature was noted by a thermometer graduated to a 
large scale (viz., }in. to a degree Fahrenheit), placed in 
the measuring tank. This tank was situated at some 
distance from the air pump, being connected to it by 
a strong stoneware pipe immediately below the surface 
of the ground, as shown in Fig. 3. In order to ascer- 
tain whether there was any fall in the temperature of the 
water during its passage through the pipe, the temperature 
of the hotwell was measured as well as that of the tank ; 
but as the difference did not at any time exceed half a 
degree, and vanished altogether after the engine had been 
a short time at work, the hotwell observations were 
discontinued. 

The discharge over the notch corresponding to the 
observed heads was taken from Messrs. Bryan Donkin 
and Co.’s Table*. The dimensions of the measuring 
tank were fixed after consultation with Mr. Donkin. The 
arrangement which is shown in Figs. 14 aud 15, page 160, 
gave a perfectly still surface for the float gauge and no per- 
ceptible velocity of approach to the notch. 

The temperature of the injection was taken by a thermo- 
meter placed at the mouth of the injection pipe. It rose 
gradually, as might be expected. 

Examination of Valves and Pistons.—These were tested 
with steam, both before and after the experiments, and 
were found to be practically tight. 

Formule for Calculating the Quantity and Dryness os 
the Steam Used.—The data required for the calculation 
were obtained from the observations and are the following : 

X The number of pounds of steam and water entering tie 

engine per 1.H.P. per minute. 

m The proportion of dry saturated steam. 

T The temperature of the steam entering the engine in 

degrees Fahrenheit. 

@ The number of thermal units contained in 1 lb. of 

water at temperature T. 

W The number of pounds of water delivered to the engine 

per minute.t 

w The number of pounds of water discharged over the 

notch per minute. 

to, ti The temperatures of the injection and ejection in 

degrees Fahrenheit. 

I.H.P. The indicated horse power. 

The simplest form in which the calculation can be pre- 
sented is that of a debtor and creditor account, thus : 
Engine Dr.—To heat received in dry steam per minute : 

m X {1123.7 + 0.305 (I -32)} thermal units. 
To heat received in water mixed with the steam : 
(l—m) X x @ thermal units. 
Total heat received by engine per minute: 

m X {1123.7 + 0.305 (T—32) } + (1—m) X x 6. 
Engine Cr.—By heat converted into mechanical work : 
42.75 1.H.P. thermal units. 

By heat discharged into condenser : 

w t,—(w—X) te thermal units. 
Total heat accounted for by engine : 

42.75 LH.P.+w ti—(w—X) fo. 
If we suppose the heat lost by radiation to be equal to 
that produced by the friction of the valves and pistons 
these two totals must be equal, hence we have: 
42.75 L.H.P+w (ti—to.) 


~~ m (1114+ 0.305 T—9) + 6—to. 











per pound of coal. 


~ #® See note 1 in Appendex. t ‘See note 2 in Appendix. 
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BoILers AND ECONOMISER. 























October 6. October 7. October 8. 
Duration of experiment including dinner hour Por hrs 8 9 9 
mn ae excluding oe ove ju ae as 7 8 8 
Average boiler pressure per gauge ...lb. per sq. in. 84 84 63 
,, temperature of steam... ‘ a ove deg. Fahr 327 327 310 
aa i feed to economiser ... se ove Pa 190 192 196 
Weight of fuel burnt including that burnt in dinner hour - lb 7392 8064 8064 
ris excluding ~~ * ag ove me 7168 7840 7840 
ie ashes produced—fine vee eve ses 9" 655 630 500 
oa - 99 coarse oss oes eve eee ie 658 716 700 
9 a 99 total ass ae oes owe oe a 1313 1346 1200 
Weight of fuel burnt per square foot of grate per hour including that | 
burnt in dinner hour ... wie oes ae <a ove ee Ib. 16.37 15.63 15.63 
Weight of fuel burnt per square foot of heating surface including that 
burnt in dinner honr ... eon i ove eee ose sos lb 0.348 0.332 0.332 
Weight of water supplied to boilers ... ese a wae 57,600 65,3140 71,100 
Percentage of moisture contained in steam produced* __... a ue 5.90 5.44 3.60 
Weight of vapour containing the above percentage of moisture pro- 
duced per pound of fuel om eve ean ti ae 7.79 8.10 8.81 
Weight of vapour containing the above percentage of moisture pro- 
duced per pound of pure coal oe eco son oa ‘ae ' 9.47 9.73 10.36 
Equivalent evaporation per pound of fuel from and at 212 deg. Fabr. 
supposing dry saturated steam to be producedf ... - ‘a 7 9.58 9.96 10.83 
Equivalent evaporation per pound of fuel from and at 212 deg. Fahr. 
supposing dry saturated steam per pound of pure coal ... hat lb. 11.64 11.96 12.74 
Number of thermal units absorbed by water in boiler per minute} _,, 133,073 132,391 145,357 
po » 9 economiser per min. ,, 18,769 19,040 21,326 
os os - both per minute - 151,842 151,431 166,683 











* See note 3 in Appendix. 





+ See note 4in Appendix. — 


QUANTITY AND DRYNESS OF THE STEAM, PER CALCULATION. 


t See note 5 in Appendix. 

















DATE. we. Ww. Q. z: é. t. ty LH.P. | m. . & mX. 
Oct.6 ...| 2581 135.5 2445.5 322 825.3 111.2 62.3 492.6 0.929 | 135.5 125.8 
“2 ms 275 134.5 2616.5 322 325.3 108.9 63.2 485.8 0.933 | 134.5 125.5 
8morn., 2618 148.5 2469.5 305.6 308.6 117.9 | 63.8 492.6 0.947 | 148.5 140.6 
Saft... 2694 144.8 2549.2 305.6 308.6 116.1 | 645 487.0 0.956 | 1448 138.5 
ee ee 146.6 2506.5 305.6 308.6 117.1 | 641 490.0 0.954 | 146.6 139.9 





In order to determine m let 
w be the number of pounds of dry steum used per minute. 
y ‘i 99 water mixed with the steam. 
Q ee 9” injection water used per min. 

Then the quantity of heat discharged from the condenser 
after deducting that received in the injection water is: 

Q (ti —to) + W ti, 
and the heat discharged into the condenser from the engine 
is w (1114+ 0.305 T)+y §—42.75 1.H.P. 
These two quantities are obviously equal, hence, remember- 
ing that z+y=W and that Q=w—W, we have: 
pa Q (ti—to) +42.75 LH.P.—W (Ati) 
1114+ 0.305 T—4@ 


And, finally, m= <s 
W 


Results of the Experiments.—Weight of feed and fuel 
used per I.H.P. and per T.H.P. per hour.—By the term 
T.H.P. is meant the total horse power obtained by measur- 
ing the indicator diagrams from the steam lines to the line 
of perfect vacuum, that is to say, the total horse power 
includes both the I.H.P. and the power expended in the 
overcoming back pressure on the pistons : 


pas | 





Oct. 8. Oct. 8. 








—_ Oct. 6. | Oct, 7. lMorn.| Aft. Oct. 8. 

Duration of experi- 

ment one oo BED 7 | . F 3 4 8 
Weight of water used per ’ 

hour ane ... Ib! 8228.6 | 8167.5 | 9000 | 8775 8887.5 
Indicated horse power .... 492.6 485.8 | 492.6 | 487 490 
Weight of water per I.H.P 

per hour... eee Ib 16.70 16.81| 18.27! 18.02 18.14 
Weight of fuel burnt per 

hour, inclusive of that 

burnt in dinner hour Ib.| 1056 1008 1008 
Weight of fuel per 1.H.P. 

per hour... vies Ib 2.14 2.10 2.06 
Total horse powe am 593 575 5s4 
Weight of water per 

T.H.P. per hour Ib 13.88 14.20 15,22 
Weight of fuel per T.H.P. 

per hour... Ib. 1.78 1.75 1.73 





Weight of dry saturated steam used per I.H.P. and per 
T.H.P. per hour, obtained by dividing 60 times m X.by the 
horse power. 








| | 
| Oct. 6. | Oct. 7. | Oct. 8 | Oct. 8. 




















= | | Morn.| Aft. | Ost, 8. 
Dry steam per LII.P. | 
per hour ... Ib} 15.32 | 15,50 17.10 17.07 17,09 
Dry steam per T.H.P. | | 
per hour ... Ib.| 12.73 | 13.09 | oe | 14.37 
ll ———e SS = — 
Efficiency.—Engine: 


Heat | converted into work* 
Heat supplied - 
The efficiency of a perfect heat engine working between 
temperatures T; and Ts * 2 : 
i 42 


The absolute efficiency is 


i +461 
The efficiency relatively to that of a perfect heat engine 
: bsolute efficiency 


is 
Efficiency of a perfect engine 





TABULAR STATEMENT OF OBSERVATIONS. 
Observations made on Wednesday, October 6, 1880. 
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ee 





Remarks, 


rge over Notch in 


‘ounds per Minute. 





Temperature of Discharge. 


Average Vacuum in Cy- 





| Indicated Horse Power, 





























Meaneeees 111.2) .. 


— 
¢ g = | 
- ~ aie 
9.30 |2661) 108.7 | ... ua 4% Duration of experiment: 
9.40 |2760, 108.7 | ... ee =| eee | 9.80 to 12.30=3 hours. 
9.50 |2661) 109.2 | 1.30to 5.30 Pm 
10 =| 2661; 109.5 one 
10.10 |2661 109.5 Total ... 7 
10.20 2661! 109.5} .., 
10.30 }2661, 1095) ... 
10.40 }2661) 108.2 Water used in seven hours, 
10.50 |2661, 108.5 57,600 lb. equivalent to 
ll 2661) 108.5) ... ee 137 1b. per minute. 
11.10 /2640; 108.5) ... ed a | 
3 2 108.5 Coal used in seven lb, 
ll 30 |2661 109 hours pt wee ©62168 
11.40 | 2661) 109.5 Coal used in dinner 
11.50)2700) WIL |... | oe .» | hour 224 
12 =|266), 111 one “3 ove | — 
1,40 }2486| 112.7 140) 491 | 10.75} Total ... ooo ©7392 
1.50 2520) 112.7 |, -- ‘ - |Ashes left at end of day: Ib. 
2 loggol ann.7 || 489 | 11.05)"Fine 65S 
2,10 /2520) 111.2|2.10; 489 | 11.05) Coarse eco 658 
2.2 111.4|5 95) 498 | 10.05 | — 
3 SS bane Bes and Total... ... 1313 
4 112.2 |2.49| 501 | 10,90 or 17.7 per cent, 
v 
aoae 2.55) 486 10.95 |Average temperature of feed 
{3172 |3.10! 487 | 11.00} $2, ecomomiser, 53 deg. 
1132 | o- 4 he | Fahr. 
3.30 |2520, 113.3|-"| 496 | 10.70) ; 
3.40 12520! 11: 495 | 10.80 Ditto feed from economiser 
3. 252 Yo . : ‘ . 
3.50 |2520! 113.0 la--| soo | ce, to boiler, 190 deg. Fahr. 
4 |2590| 114.0 |” 498 | 10.80 | Average pressure of steam 
4.10 |2520! 112.5 |4.10} 495 | 10.90 | Per gauge, 841b. per square 
4.20 |2520| 114.0 sen! see | sone inch. 
4.30 |2550) 113.0|""*" | ° © | *%"\-The temperature of the in- 
4.40 }2520| 114.5 |4.40) 505 | - —— water rose from 
4.50 |2520) 113.5 |, -- an | a. | 62 deg. to 63 deg. Fahr., 
5 2550, 113.0|4| 496 | 10.95) the mean of 25 observa- 
5.10} 457 | ona tions being 62.3 deg. 
| 492.6 | | 





Steam Pipe : 


The efficiency is Heat delivered to engine, 


Heat supplied by boiler 
Boilers and Economiser : 
Heat absorbed 


The efficiency is ‘ 
Heat equivalent of fuel 


Entire Apparatus.—The efficiency is the product of the 
first, fourth, fifth, of the above terms. In the present 
= these terms have the values shown in the annexed 
Table. 

Diary and Observations on the Results.—Wednesday, 
6th October.—The experiments could not be commenced till 
9.30 a.m. owing to a leak in the gauging tank, which had 
to be repaired. During the greater part of the morning 
those who should have been indicating the engine were 











* See note 6 in Appendix. 





* See note 7 in Appendix. + Sce note § in Appendix. 





Observations made on Thursday, October 7, 1880. 
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ge \aAn* | ae =m <2? 
| 
8.45 | 2700 | 107.0 | 499 | 10.80 Duration of experiment : 
9 2700 | 108.5 | 484 | 11.00} —8,30 to 12.30=4 hours. 
9.15 | 2739 | 108.0 477 | 11.20 1.30to 530=4 , 
9.30 | 2730 | 107.5 479 | 11.15 on 
9.45 | 2739 | 107.5 480 | 11.15 Total 8 ,, 
lv 2739 } 107.7 501 | 11.30) 
10.15 | 2730 | 108.5 | 490 | 11.30 Water used in 8 hours, 65,340 1b., 
10.30 | 2739 | 108.5 | 499 | 11.40| equivalent to 1361b. per min. 
10.45 | 2720 | 109.5 | 487 | 11.45 
1 | 2730 | 109.5 | 479 | 11.30|Coal used in 8 hours ., 7840 1b, 
11.15 | 2730 | 109.5 | 481 | 11.40 dinner hour 224,, 
11.30 | 2730 | 109.0 | 484 | 11.15 nes 
11.45 | 2700 | 109.8 | 482 | 11.50 Total 8064 ,, 
12 | 2700 110.0 | 488 10 
12,15 ane 111.0 | 483 | 11.10 Ashes left at end of day: 
12:30 | 2700 | WLS] 1. | a Fine... ... 6301b. 
1.30 | 2730 i? ae ade ol Coarse... 716 ,, 
1.45 | 2814 | 110.6) 488 | 11.20) — 
2 2778 | 108.0; 489 | 11.40 Total +» 1346 ,, 
2.15 | 2700 | 109.0 | 492 | 11.30) =16,7 per cent. 
2.30 | 2778 | 109.0| 495 | 11.40 
2.45 | 2778 | 108.8| 493 | 11.50 | Average temperature of feed to 
3 | 2778 | 110.0) 494 | 11.40! economiser, 52 deg. Fahr. 
3.15 | 2814 | 110.0} 491 | 11.40 
3.30 | 2814 | 108.0) 477 | 11.60|Ditto feed from economiser to 
3.45 | 2778 | 107.5| 485 | 11.50| boiler, 192 deg. Fahr. 
4 2778 | 109.0; 479 | 11.60 
4.15 | 2778 | 109.3| 484 | 11.30|)Average pressure of steam per 
4.30 | 2778 | 109.5| 487 | 11.50| gauge, 84 lb. per square inch. 
4.45 | 2814 | 109.7| 482 | 11.40 
5 | 2778 | 108.0| 457 | 11.15|The temperature of the injec- 
| | tion rose from 62 deg Fahr. 
| | to 64 deg. Fahr., the mean of 
Means) 2751 | 108.9) 485.8 31 observations being 63,2 deg. 
Observations made on Friday October 8, 1880. 
Ss 2 | § 
I gs } A | z 5 
} ee =) = 
i= 1S Ja |g 
Po | £ - 
os 5 PS Remarks, 
ee lasize les 
, |BEs 2F | 38 | #2 
© 18 si aa iseol sm 
EB 228) Fo | 38) 20 
= | | = 
a A |e = |< 
8.45° | 2586 | 116 497 | 10.90 | Duration of experiment: 
9 2586 | 116 94 | 11.10; Morning, 8.30 to 12.30=4 hrs. 
9.15 | 2586 | 118 492 | 11.00 |Afternoon, 1.30 to 5.30=4 ,. 
9.30 | 9586 | 116 | 493 | 11.30 ae 
9.45 2586 | 116 487 | 11,20 Total 8 
10 2586 | 116 | 499 | 11,10|Water used, morning 36,000 Ib. 
10.15 | 2622 | 117 492 | 11.10 * afternoon 35,100 ,, 
118 493 | 11.20 
118 500 | 11.20 Total 71,100 ,, 
119 487 | 11.20 
' 120 497 | 11.10 |Coal used in 8 hours 7840 Ib. 
i g 120 | 504] 11.10 pa dinner hour 224 ,, 
11.45 | 2660 | 120.5) 504 | 11,00 —. 
12 2660 | 120.5; 499 | 11.00 Total 8064 
12.15 | 2660 | 1205, 452 11.40 
ential aiaseial | | | Ashes left at end of day: 
Means! 2618 | 117.9) 492.6 Fine... 5001b. 
| ——)| Coarse ... 700 ,, 
1.45 | 2814 | 114 506 | 11.30 _ 
2 2814 114 496 | 1140; Total ... 1200, 
2.15 | 2814 | 113.5) =14.9 per cent, 
2.30 | 
2.45 | 2730 | 114 494 | 11.30 |Average temperature of feed to 
3 2700 | 115 | 498 | 11.40] economiser, 52 deg, Fahr. 
315 | 2700 | 115.5} 483 | 11.20 |Ditto feed from economiser to 
3.30 118 | 498] 11.00; boiler, 196 deg. Fahr. 
3.45 118 | 491 | 11.10 |Average pressure of steam per 
4 118.3) 501 | 11.20] gauge, 63 lb. per square inch, 
4.15 118 | 489 | 11.05 |Temperature of injection rose 
4.30 118 | 472] 11.20] from 63 deg. Fahr. to 65.7 deg. 
4.45 117.8; 472 | 11.30] Fahr., the mean of 28 obser- 
5 116.8| 464 | 11.10| servations being 64.3 deg. 
2 ... | 461 | 11.10|In the morning the expansion 
—a | ——} valves on the condensing cy- 
Means) 2694 116.1, 487 linder were set to cut-off at 
ae — ——/} about .45 of the stroke, andin 
Means aa afternoon ~ about .55, 
MS lee ™ e diagrams, Figs. 10 to 13, 
whole (2693.1 | 117.1) 490 page 170. 
diy. 
Summary of Efficiencies. 
Ost. 8. 
— Oct. 6. | Oct. 7. | Oct. 8, 
Morn. | Aft. 
Engine : | 
Efficiency absolute ..! 0,135 0.134 0.122 0.123 0.122 
" ofa perfect) 
engine Bs «| 0,269 0.272 0.244 0.247 0.245 
Efficiency relative ...| 0.562 | 0492 | 0,504 | 0.498 | 0.498 
Steam pipe '... -+-| 0.979 0.978 ove eve 0.981 
Boilers and econo-| 
miser ee | 0.638 0.666 . 0.733 
Entire apparatus “7 0,084 | 0.087 ees 0.088 











engaged in regulating the water supply from the water 
company’s main, for as the pressure in the main was hi 

it was somewhat difficult to set the cock on the stand pipe 
in such a position as would give the required quantity of 
water, andas the stand-pipe was at some distance from the 
boilers the difficulty of regulating the supply was greater 
than it would otherwise have been, On this day therefore 
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REVERSING GEAR FOR ENGINES OF THE “ PRINSES ELISABETH” AND “PRINSES MARIE.” 


CONSTRUCTED BY MESSRS. J. ELDER AND COMPANY, ENGINEERS, GLASGOW. 
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no diagrams were taken till the afternoon. 
tions are made on the supposition that the average indicated 
horse power during the morning was the same as during 
the afternoon. The machinery for working the scrapers of 
the economiser was in bad order and the scrapers only 
worked at intervals, also there were some air leaks in the 
flues; owing to this and to another cause which will be 
explained below, the draught was not good. The boiler 
pressure was kept nearly constant at 84 1b. according to 
the gauge. 

Thursday, 7th October.—On this day also the scrapers 
of the economiser worked badly and air was admitted to 
the flues; otherwise all went well, and the experiment 
may be considered a and reiiable. 
pressure, as on the previous day, was 841b. by the gauge. 
As there was a high wind, the stokehole shutters were kept 
down during the greater part of the day. 

Friday, 8th October.—Two trials were made, the first 
in the morning, with the expansion valves on the condens- 
ing cylinder set so as to cause the back pressure in the non- 
condensing cylinder to coincide with the terminal pressure ; 
the second, in the afternoon, with the expansion plates set 
to cut off as late as possible, but as this was very little later 
than in the morning, there was no great difference in the 
diagrams. Relatively to each other, therefore, these 


The calcula- | 


The boiler ; 




















experiments have no practica value. The results are, 
however, given as well as the results for the entire day, 
which, as will be seen on referring to the tables, were 
obtained with a boiler pressure of 63 1b. per square inch. So 
far as regards the engine the trial was satisfactory, but as 
regards the boiler there may besome doubt. On referring 
to the results it will be seen that although 5760 lb. more 
water were evaporated than on the previous day no more | 
coal was burnt. Two causes contributed to produce this | 
result, first, the temperature in the boiler was 17 deg. lower 
than on previous days, while that in the furnace was higher 
owing to better combustion, and, secondly, the draught | 
was better owing to the air leaks in the flues having been 
stopped and tothe damper being wider open. This damper 
was self-acting, the opening being regulated by the pressure 
of the steam, so that when the boiler pressure was 84 lb., 
as on the 6th and 7th, it was nearly closed, while on the 


| 8th, when the boilers were worked at 63 lb., it was wide 





open. The existence of the damper was not found out till | 
after the trials. In order to ascertain what effect it | 
actually produced, it was disconnected for a week sub- | 
sequently to the experiments, and it was found that the | 
coal burnt was three tons less than the average consumption. | 
As already stated, the coal account during the trials was | 
not kept by one of the company’s officers, and it is possible | 














that an error may have been made in the number of barrow- 
fuls used, but on the other hand it should be mentioned that 
the fireman stated several times during the day, before the 
result was known, that he was putting no more coal into the 
furnaces than the day before, although he was well aware 
that more water was being fed into the boilers. The 
probability of the figures being correct seems therefore to 
be sufficiently great to warrant their being given. 


APPENDIX. 

Note 1. On comparing the discharges given in Messrs. 
Bryan Donkin and Co.’s table for heads, varying from 
3hin. to 33in., the limits between which the observed 
heads lay, with the ordinary formula— 

D=3cbh3nV 2g 
the value of ¢ is found to be 0.6195. As there seemed reason 
to supppose that inasmuch as the width of the notch used 
in the present instance was three times that mentioned at 
the head of the tables referred to, viz., 18 in. instead of 
6in., the coefficient might be slightly greater, Mr. Donkin’s 
opinion was asked on the point, and bis answer was that 
the experiments from which the discharges had been 
determined were made with notches of various widths and 
that the value of c was not found to differ. As his experi- 
ments were conducted under somewhat similar circum- 
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stances to those under which the present trials were a 
and with a view to determining the discharges in such m Width of . 
trials, his coefficient has been adopted. | Name of Observer. Noteh, Head. Coefficient. 
At the same time it is right to observe that other experi- | 
menters have arrived at different results. For example, | in. in. | 
the very perfect series of observations of M. Castel, the | Qaste] 3.93 3.144 0.599 
engineer to the Toulouse Water Works, show : | Donkin 6 3.125 0.6195 
Ist. That except when the notches were less than one- | gmeaton 6 | 3.125 0.602 
fourth the width of the channel the coefficient increased as Caste] 11.76 | 3.12 0.606 
= ratio of the width of the notch to the width of the py Buat 18.4 3.199 0.624 
channel increased. Blackwell ... 36 3 0.630 
2nd. The coefficient increased as the ratio of the head to Blackwell 120 3 0.645 
the width of the notch decreased. Again, the coefficients | 


determined by different observers for a head of about 3 in. 
appear to increase with the absolute width of the notch, 
as shown in the annexed Table. 

It therefore seems probable that the co-efficient adopted, 
viz., 0.6195, is a little too low, and that a value approach- 
ing 0.625 would have been more nearly correct. Whether | 
the co-efficient be right or wrong, however, will not affect 
the relative value of thé observations, and probably does 
not affect their absolute value more than 1 per cent. : 

Note 2.—As there is a drain pipe on the main steam pipe 
near the engine, the existence of which was forgotten when 





the trials were made, the discharge from it must be deducted 
from the weight of water pumped into the boilers, in deter- 
minating the value of W. Subsequent observations 
showed that the discharge from this pipe was about 1} lb. 
per minute when the boilers were working at 85lb. On 
the 6th October, the weight of water pumped into the boilers 
per minute was 137 ]b. ; hence the value of W on that day 
was 135.5. 


Note 3.—The quantity of water carried over in the steam | 


supplied by the boilers has been calculated by adding the 
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quantity estimated as condensed in the steam pipe to the 
quantity of dry steam supplied to the engine as given in 
the column headed mX on page 167, and subtracting the sum 
from the quantity of water pumped into the boilers. In 


| estimating the condensation in the steam pipes, the weight 


of steam condensed per square foot of surface per hour and 
per degree Fahrenheit of difference of internal and external 
temperature, has been assumed at 0.002 Ib. (see Bulletin 
de la Société Industrielle de Mulhouse, 1879, page 730). 
If these figures be correct, then, as the total cooling surface 
of the pipe was about 343 square feet, and the difference of 
temperatures about 270 deg. on the 6th and 7th and about 
250 deg. on the 8th, the quantity of steam condensed will 
have been on the 6th and 7th 3.1 1b. per minute, and on the 
8th 2.86 lb. On the 6th October the weight of dry steam 
supplied tothe engine per minute was 125.8lb., while the 
weight of water pnmped into the boilers was 137 lb. ; hence 
the percentage of priming was— 


100 (3) = 5.90 
x 137 = 5.90. 


Note. 4.—Since the steam produced on October 6th con- 
tained 5.90 per cent. of moisture, and since each pound 
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of water carried over with it contained 330 thermal units, 
while the temperature of the feed was 53 deg., the multi- 
plier for converting the actual evaporation into equivalent 
evaporation from and at 212 deg., supposing dry steam to 
be produced, is— 
330-53 + 0.941 x 266 
966 
Note 5.—Since the total weight of water fed into the 
boilers in seven hours on the 6th of October was 57,000 lb., 
the weight fed in per minute was 137 lb., and since 94.1 
per cent. of this became dry steam, containing 1213.6 
thermal units per pound, and 5.9 per cent. remained as 
water, containing 332 thermal units per pound, while each 
pound delivered from the economiser contained 190 thermal 
units, therefore the total heat received in the boiler was— 
0.941 x 137 (1213.6 - 190) + 0.059 x 137 (330 — 190) 
= 133,074 thermal units. 
Again, as each pound of water entering the economiser con- 
tained 53 thermal units, the total heat received in the 
economiser was— 
137 (190 — 53) = 18,769 thermal units. 
In this calculation the time is taken at seven hours because 
there was practically no evaporation during the dinner 
hour, the fuel put into the furnaces simply replacing that 
drawn out in cleaning the fires. 


= 1.23 nearly. 
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Note 6.—The heat converted into work is 42.75 indicated 
horse power; its value on October 6th was 21,059 thermal 
units. The heat supplied to the engine is— 

mX (1114+0.305 T — 6)+X6 
where m, X, T, and @ have the signification given on page 166. 
{ts value on the same day was 155,716 thermal units. 

Note 7.—The heat supplied to the engine on October 6th 
was 155,716 thermal units, and that supplied by the 
boiler— 

137 (0.941 x 1213.6+-0.059 x 330) = 159,099 thermal units 
(see Note 5). 

Note 8.—The heat absorbed by the boilers and econo- 
miser on October 6th was the sum of the two quantities 
given in Note 5. The potential heat of the fuel burnt 
is estimated as follows :—Each pound of fuel, if perfectly 
burnt, would evaporate 14lb. of water from and at 212 
deg. ; that is to say, it would develop— 

14X 966= 13,524 thermal units. : 

In estimating the weight of fuel burnt per minute, it seems 
best in this case to take the total weight of fuel, but to 
divide only by the number of minutes the engine was at 
work, excluding the dinner hour, which means that the 
loss of heat caused by cleaning the fires was a loss inherent 
in the nature of the fuel, and not in the furnaces in which 
it was burnt; for even if the combustion were perfect 
a residue would be left which would have to be removed 
from the grates. Calculating in this way, the heat equiva- 
lent of the fuel burnt per minute on October 6th was— 

17.6 x 13,524= 238,022 thermal units. 








COMPOUND OSCILLATING ENGINES. 

WE publish in the present number in a two-page engrav- 
ing, and on page 168, further views of the engines of the 
‘* Prinses Marie,’’ and ‘“ Prinses Elisabeth,’’ other illus- 
trations of which were given in our numbers of January 21 
and February 4. We postpone our description until we 
complete the publication of our illustrations. 








COMPRESSING AIR* 
By Mr. JoHN STURGEON. 
(Continued from page 117.) 

As regards the seventh argument, it is, unfortunately, 
too true that machines do wear out, and that if we get 
more work out of them they will probably wear out some- 
what faster than if we took less work out of them. Never- 
theless, this fact does not appear to have sufficiently 
impressed locomotive engineers, millowners, and other 
users of large steam power, to induce them to abandon 
their bad ways. Neither is it allowed to interfere with 
quick running in underground hauling engines, rock drills, 
and other machines driven by compressed air. It is strange 
that of all classes of modern engines, this tenderness should 
only be displayed towards air-compressing engines, in 
which, owing to ‘‘ circumstances over which they have no 
control,’’ the advocates of slow speeds happen to find other 
causes operating to prevent high speeds, apart from the 
question of wear and tear. 

The writer must, however, refer to one objection which 
has been raised against high speed with better show of 
reason than any of the above ; and that is, that the heating 
must be very escessive. He thinks, however, he can show 
that this excessive heating is by no means a necessary 
accompaniment of high speed. ‘The heat produced in com- 
pressing air arises from two causes—first, that due to com- 
pression, that is, the quantity of natural heat in a given 
volume of free air, when that air is compressed, is thus con- 
centrated into a smaller compass, producing a rise in tem- 
perature. Such heat is unavoidable, and is due simply to 
the degree of compression without regard to speed. The 
second cause is friction, the friction of the particles of air 
against each other, and this will be proportionate to the 
speed with which the air is forced through the delivery 
valve passages. Now in many of the slow-speed compres- 
sors, the area of the outlet, when the delivery valve or 
valves are off their seats, is only about one-twentieth of the 
piston area, so that the velocity with which the air is driven 
through the delivery valve is twenty times the piston 
velocity. Now if to the delivery valve be given double 
the area of outlet, making it one-tenth of the piston 
area, the piston speed can at once be doubled without 
increasing the velocity of the air through the valve 
passages, and consequently without increasing the fric- 
tional heat. This is really what, in the writer’s engines, 
is done. He gives the delivery valves all the area he 
can possibly get in, and, if it were possible, would 
give them the full area of the cylinder. He has just 
received from Mr. Sparrow, of Ffrwd Collieries and Iron 
Works, near Wrexham, the following particulars in refer- 
ence to his air compressors, which fully confirm all that is 
here advanced: ‘‘ Size of air-compressing cylinders, 18 in. 
in diameter by 4 ft. stroke ; valves originally on air cylinders, 
seven suction and seven delivery valves at each end of 
cylinders ; valves 1} in. in diameter, with three wings on each 
valve 4 in. thick ; lift of valves 3 in., giving total passage 
area of 14 square inches nearly. Temperature of water 
running through 1} in. pipe into cooling tanks 48 deg. ; 
temperature of water in tanks, with engine running 40 
strokes per minute, 130 deg. to 180 deg. 

‘Valves on air cylinders, as lately altered, 15 suction 
and 15 delivery valves at each end, same size and lift as 
before, giving total passage area of 30in. nearly. Tem- 
perature of wature running through 2 in, pipe into cooling 
tank 48 deg. ; temperature of water in tanks, with engine 
running 46 strokes per minute, 75 deg. Pressure of air, 
50 lb. per square inch, and water continually running in 
both cases.”’ 

Thus, by a little more than doubling the valve area, and 
by increasing the water circulation, Mr. Sparrow has been 
enabled to increase the speed of his compressor about 15 
per cent., not only without increasing the heat generated, 
but actually lowering it about one-half. 

As regards the entering air, it is well known that the 
air will enter a vacuum at a velocity of 1344 ft. per second, 
so that by giving sufficient area of inlet, there is ample 
scope for speed in this direction. 

The fact is not lost sight of that in a slow-moving com- 

pressor the air is a longer time in contact with the cooling 
surface, and that this gives a slight advantage over quick 
speeds in allowing more time for heat to be abstracted. 
But air being such a very slow conductor, the greater time 
allowed for abstraction of heat is, after all, not enough 
to make much sensible difference, and, as will be presently 
pointed out, the same effect can be obtained in another 
way. 
The writer hopes he has succeeded in showing that 
there are no valid reasons or obstacles against high speed 
in compressing air; and, such being the case, will now 
endeavour to show what important reasons there are in 
favour thereof. 

The first and most obvious advantage is economy in 
first cost, not only in the engine itself, but to a far greater 
extent in the foundations, engine-house, and other acces- 
sories. 

For example, it is not uncommon to find air compressors 
of proportions something like the following, viz. :—Air 
cylinder, 24 in. in diameter, with stroke of 6 ft.; a flywheel 
24 ft. in diameter, and a length over all of nearly 60 ft. ; 
maximum effective speed about twenty revolutions per 
minute. An equal volume of air canbe obtained in the 
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same time, with a less expenditure of power, from a 
‘*trunk’’ air compressor of 17 in. diameter, about 30 in. 
stroke, having a flywheel 10 ft. in diameter, and a length 
over all of about 28 ft.; and running at a speed of about 
90 revolutions per minute. 

Therefore, in the matter of size alone, there is ample 
justification for resorting to high ‘speeds, allowing that 
there is no physical obstacle in the way, as it has been endea- 
voured to show. Indeed, but for having been drawn into 
the slow-speed system, by an accidental run of circum- 
stances, the writer believes the high-speed principle would 
have been adopted as the natural and proper one without 
any question or doubt. 

Another advantage in high speed is that it reduces the 
amount of piston leakage. In air-compressors of the ordi- 
nary types this piston leakage is often considerable. The 
longer the piston is exposed to the air-pressure the greater 
is the loss by leakage, as it is going on during the whole 
time, to a greater or less degree according to the perfec- 
tion or otherwise of the fit of the piston, but always to 
some extent even with the most perfect fit. 

This leakage entails a double loss. First, there is the 
direct loss in the volume actually compressed, by so much 
being abstracted from it : and secondly, there is an indirect 
loss, but one of even more mischievous extent, arising from 
the fact that the air so leaking past the piston is hot air, 
and that it passes direct to the entering side of the cylinder, 
mingling with the entering air, warming it, and thereby 
increasing its tension, so as to prevent the cylinder receiy-. 
ing a full charge of air at the atmospheric temperature and 
pressure, and thus adding another to the causes already 
mentioned as preventing the entrapment of a full body 
of atmospheric air into the cylinder for compression. 
This forms a very serious, and probably not generally 
suspected, source of loss in compressing air; and it is 
further increased by reason of the fot compressed air that 
was left behind in the dead spaces also mixing with the 
new incoming air. It is a loss not easily traced in ordinary 
compressors, as it would not be exhibited in any distinct 
form in an indicator diagram. Indeed a very fair diagram, 
so far as appearance goes, might be produced, showing 
such a near approach of the actual compression line to the 
isothermal line as to appear at first sight to be due toa 
most efficient cooling action, keeping down the rise of tem- 
perature in compressing, while in reality it may, and in 
most cases does, signify nothing less than that the com- 
pression line is reduced by piston slip or leakage, not by 
reduction of temperature. Now as the amount of this 
leakage depends not only on the degree of pressure, but 
on the time tu which the piston is exposed to that pressure 
the importance of reducing that timeas much as possible 
becomes at once apparent. Therefore, the quicker the 
piston is in traversing the cylinder, and the sooner the 
charge of air is sent out of it and trapped behind the 
delivery valve, the less of that charge will be lost, and 
the less will the next incoming charge of atmospheric air 
be interfered with. ‘This is a most important advantage 
which the quick speed with short stroke has over the slow 
speed with long stroke. 

The writer will now proceed to point out what he con- 
siders to be the essential conditions in the design and con- 
struction of an air compressor in order to attain the 
highest degree of efficiency : 

1. The piston should be as good a sliding fit as possible, 
and present the greatest possible resistance to leakage. 

2. The leakage, whatever it might be, should not be 
allowed to pass to the entering side so as to mix with the 
incoming air, but should pass out harmlessly into the free 
atmosphere. 

3. The stroke should be short and quick, to allow as 
little chance as possible for leakage. 

4. There should be no clearance or dead spaces what- 
ever, in which compressed air might be left in the cylinder 
at the end of the piston travel, but each stroke of the 
— should sweep the cylinder entirely clear of its charge 
of air. 

5. And yet the construction should be such as to prevent 
danger of knocking out the cylinder end. 

6. The inlet valve should be of large area, and should 
open at the very commencement of the back stroke of the 
piston, and remain wide open all through the stroke; and 
it should shut immediately before, or simultaneously with, 
the commencement of the forward stroke, so as to lose 
nothing of the stroke in compressing. 

7. The delivery valve should have as large an area as 
possible, with short lift, so as to return quickly to its seat. 
It should open in the direction of the movement of the 
piston, to render the exit of the air as easy as possible, and 
reduce the liability to frictional heating. 

8. Every possible means should be adopted to reduce the 
heat of compression and friction, by means of an efficient 
water circulation applied both to the outside and the inside 
of the air cylinder. 

9. And yet the water should be kept from direct contact 
and admixture with the air, soas toavoid the great disad- 
vantage of having to work with wet air, as well as the 
actual loss in volume by absorption in the water. 

10. The momentum of the piston should increase as the 
pressure of air rises against it. 

11. Every part should be easily accessible for examina- 
tion and repairs. 

12. The general construction should be as simple and 
free from complication as possible, and possess great 
strength and solidity. 

With regard to the ninth point, the writer would observe 
that the practice of injecting water into the compressing 
cylinder is objectionable from a practical point of view, in 
consequence of the danger it introduces of breaking the 
joint of the cylinder cover, as arranged in air cylinders of 
ordinary construction. In a steam cylinder it is admitted 
that we cannot be too careful in keeping it free from con- 
densed water; and yet in air cylinders water is often 
actually injected, introducing the very element of danger 
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we are so careful to exclude in steam cylinders. If, how- 
ever, the entire end of the cylinder were so arranged as to 
yield to the pressure, water might be injected without risk 
or danger. 

Another objection to the injection of water is that the 
air becomes saturated with moisture, which is liable to 
form ice or snow in the exhaust ports of the driven engine. 
Indeed, there is quite enough inconvenience from this cause 
arising from the natural moisture contained in the atmo- 
sphere, without increasing it by artificial means. By com- 
pression, tke capacity of the air for retaining its moisture 
is diminished (just as in the case of a sponge), and the 
moisture is discharged in the form of visible cloud or fog. 
In this condition, and while still under pressure, it may be 
condensed and collected by means of baffle plates, traps, 
or porous absorbing substances before reaching the driven 
engine. By carefully avoiding the injection of water, and 
by thus abstracting the natural moisture, the formation 
of ice by the cold expanding air is prevented. 

The patent ‘‘ trunk’’ compressor, of which Figs. 1 and 2 
(see next page) give a longitudinal section and plan, the 
writer believes fulfils all the above conditions in as com- 
plete a manner as can be desired. 

It consists of two horizontal single-acting air cylinders, 
opposite one another, and fitted with trunk pistons con- 
nected together by two side rods passing outside the 
cylinders and connected to crossheads at the outer ends of 
the pistons, thus forming a double-acting machine, with 
the cylinders entirely open on the air inlet sides, and with 
the connecting rod coupled direct from the crank to the 
nearest piston, without the intervention of crosshead and 
parallel slide bars. By this arrangement are obtained all 
the advantages of a deep piston in its resistance to leakage 
of the air, without adding materially to the length of the 
machine, the extra cylinder and piston occupying the place 
of the parallel slide bars in the closed cylinder arrange- 
ment. 

The ends of the cylinders being open, any leakage of air 
past the trunk piston is at once discernible, and the trunks 
can be taken out, set right and replaced without breaking 
any joint. Any such leakage as _— take place passes 
harmlessly out into the free air, and does not mix with the 
incoming air. The inlet valves are open to inspection, and 
the pistons and cylinders can be cleaned and lubricated, 
without disturbing any part of the machine ; and being 
freely open to the atmosphere, are more easily kept cool. 

The parts in which the pistons work are made of special 
metal, cast as thin as possible, and ribbed lengthways, so 
as to facilitate the conducting power by increasing the 
surface and keeping the metal thin, at the same time that 
the ribs serve to strengthen it. Water circulation is 
arranged to pass outside the cylinder, as well as through 
a recess formed in the fore part of the trank, by which the 
cylinder is cooled internally by the water, as well as exter- 
nally, without allowing the water to mix directly with 
the air. 

The trunk pistons and interior of the cylinder, being 
always open to inspection, can be easily kept in the most 
perfect working order. 

Owing to the weight of the trunk piston, its momentum 

increases towards the end of the stroke. where the resist- 
ance of the air compressed in the cylinder is increasing 
against it, thus greatly assisting in the work of compress- 
ing the air. At the same time the great extent of bearing 
surface removes any objection as to the wear, there being 
in reality very much less weight upon each square inch of 
bearing surface than in the case of the ordinary narrow 
nston. 
; The inlet valves are placed one in the bead of each piston, 
and so arranged as to open and close instantaneously by 
the action of their own momentum, on the reversal of the 
piston, independently of the formation of a vacuum or 
pressure in the cylinder, and as they travel with the piston, 
against the air when open, and also when closed, they neces- 
sarily retain their proper position throughout the whole of 
bot backward and forward strokes. 

The delivery valves open direct into an air-receiving 
chamber in the middle, between the two working cylinders. 
Each delivery valve consists of a flat disc covering the 
whole bore of the cylinder, and so arranged that the piston 
may run close up to it, thus discharging the whole of the 
air from the cylinder, the clearance being in fact behind 
the valve instead of inside the cylinder. Thus all the danger 
of breakage in the case of narrow clearance and a fixed 
cylinder end is avoided. 

The delivery valve area may also be further increased 
hy covering the whole area of the disc with any convenient 
ee of small delivery valves, working within the main 
dise valve. 

With these compressors the writer never found any diffi- 
culty in raising the pressure up to 200 lb. in a single stage 
of compression ; and, so far as he can see, there would 
no difficulty in obtaining very much higher pressures, such 
as have hitherto been only attempted in stages, by making 
the cylinders of sufficient strength to withstand the pres- 
sure, and applying steam cylinders of sufficient power, and 
with a good leverage of the crank of the steam cylinder 
over the crank of the compressing cylinder. The question 
of stage compressing, however, belongs rather to that of 
the applications of compressed air, which he hopes to bring 
before the Institute at some future time, when perhaps 
he may have been able to make some experiments in that 
direction. 

Fig. 3, page 172, is a diagram taken from a trunk com- 
pressor with cylinders of 12 in. diameter and 2 ft. stroke, 
after the engine had been running for about an hour. As 
the trial was made in the workshop immediately after the 
engine was completed, and there was no convenience for 
maintaining a continuous water circulation, the water was 
stagnant in the casings the wholetime. Ittherefore shows 
a higher degree of heat thanthere should be, indicating a 
rise of temperature from 60 deg. to 237.7 deg. Fahr. With 
an efficient water circulation this would be very greatly 
reduced. Theleakage was imperceptible, not being suffi- 


cient to deflect a flame applied close to the outer edge of the 
cylinder. 

Another important question in connexion with air com- 
pressing is that of the percentage of useful effect realised. 
But as this paper is already sufficiently long, the writer 
must leave the consideration of that part of the subject to 
be dealt with under the head of the aneliention of compressed 
air power, to which it more properly belongs, as so much of 
the efficiency of the system depends upon the mode of applica- 
tion, after we have done all in our power to attain the 
highest efficiency and economy in the production of the 
compressed air. It is, indeed, impossible to apply any 
fixed rule, as the results will vary with every pound varia- 
tion of pressure, with the mode of application, and even 
with the state of the weather, the same machine producing 
different results on a dry and crisp day, to what it does on 
a wet or foggy day. The results are therefore very variable 
and often contradictory. 

Appended* is a very usefal set of tables, compiled by Mr. 
Isaac Shone, C.E., of Wrexham, the inventor of Shone’s 

neumatic sewerage system, and the patent pneumatic 
iquid ejector. These tables are carefully revised and 
largely extended from Professor Thurston’s well-known 
tables, having six additional and entirely original columns, 
showing the ratio of volume to pressure, the points of the 
stroke at which the stated pressures are reached, and the 
average pressures upon the piston, both with temperature 
variable and constant. They will be found of great prac- 
tical use by all who have to do with compressed air, in 
facilitating calculations. 








THE BOILER EXPLOSIONS ACT, 1881. 

Tue following is the text of the Bill referred to in the 
letter published by us on page 146 of our last issue. The 
Bill was to have been brought forward for reading the 
second time on Wednesday last, the 16th inst., but owing 
to the present state of public business it has had to be 
postponed. The Bill has been drawn up with much 
judgment, and we think that it will meet with general 
approval. 

A Bilt to make better Provision for Inquiries with regard 
to Boiler Explosions. 

Whereas special provision has been made by law for 
making inquiry into the causes and circumstances of boiler 
explosions on board ships and on railways, and it is 
expedient that like provision be made for making inquiries 
with respect to boiler explosions in other cases : 

Be it therefore enacted by the Queen’s most Excellent 
Majesty, by and with the advice and consent of the Lords 
Spiritual and Temporal, and Commons, in this present 
Parliament assembled, and by the authority of the same, 
as follows : 

1. This Act may be cited as the Boiler Explosions Act, 


1881. 

2. This Act shall extend to the whole of the United 
Kingdom. 

3. In this Act the term ‘“‘boiler’’ means any closed 
vessel used for generating steam, or for heating water, 
or for heating other liquids, or into which steam is 
admitted for heating, steaming, boiling, or other similar 
purposes. 

The term ‘‘ court of summary jurisdiction’’ means any 
justices of the peace, metropolitan police magistrate, 
stipendiary magistrate, sheriff, sheriff substitute, or other 
magistrate or officer, by whatever name called, who is 
capable of exercising jurisdiction in summary proceedings 
for the recovery of penalties. 

4. This Act shall not apply to any boiler used exclusively 
for domestic purposes, or to any boiler used in the service 
of Her Majesty, or to any boiler on board a steamship 
having a certificate from the Board of Trade. 

5. (1) On the occurrence of an explosion from any boiler 
to which this Act applies, notice thereof shall, within 
twenty-four hours thereafter, be sent to the Board of 
Trade by the owner or user, or by the person acting on 
behalf of the owner or user. 

(2) The notice shall state the day and hour of the 
explosion, the number of persons injured or killed, as 
well as the purposes for which the boiler was used, and, 
generally, the part of the boiler that failed, and the extent 
of the failure. 

(3) If default is made in complying with the require- 
ments of this section, the person in default shall, on 
summary conviction, be liable to a fine not exceeding 
twenty pounds. . : 

6. (1) On receiving notice of a boiler explosion the 
Board of Trade may, if it thinks fit, appoint a competent 
and independent engineer, practically conversant with the 
manufacture and working of boilers, to make a preliminary 
inquiry with respect to the explosion. If it appears to the 
Board of Trade that a formal investigation of the causes 
and circumstances attending the explosion is expedient, 
the Board of Trade may direct a formal investigation 
to be held; and, with respect to such investigation, the 
following provisions shall have effect : P 

(2) Formal investigations of boiler explosions shall be 
made by a court consisting of three commissioners, two of 
whom shall be competent and practical engineers specially 
conversant with the manufacture and working of steam 
boilers, and the third a competent lawyer. The court shall 
be presided over by one of the engineering commissioners, 
the selection being made by the Board of Trade. 

(3) Any such formal investigation shall be held in open 
court, in such manner, and under such conditions, as the 
commissioners may think most effectual for ascertaining 
the causes and circumstances of the explosion, and for 
enabling them to make the report hereinafter mentioned 
in this section. Pade x 

(4) The court shall have, for the purpose of its investi- 

* [We shall give the Tables here referred to in a sub- 








sequent number ; the demands upon our space compel us 


to omit them this week.—Eb. E.] 


gations, all the powers of a court of summary jurisdiction 
when acting as a court in the exercise of its ordinary 
jurisdiction, viz. : 

(a) The court, or any one appointed by it, may enter 
and inspect any place or building, the entry or inspection 
whereof appears to the court requisite for the said 
purpose : 

(6) It may by summons under its hand require the 
attendance of all such persons as it thinks fit to call 
before it, and examine for the said purpose, and may for 
such purpose require answers or returns to such inquiries 
as it thinks fit to make: 

(c) It may require and enforce the production of all 
books, papers, and documents which it considers important 
for the said purpose ; 

(d) It may administer an oath, and require any person 
examined to make and sign a declaration of the truth of 
the statements made by him in his examination : 

(e) Every person so summoned, not being the owner or 
user of the boiler, or in the service or employment of the 
owner or user, or in any way connected with the working 
or management of the boiler, shall be allowed such expenses 
as would be allowed to a witness attending on subpoena 
before a court of record ; and in case of dispute as to the 
amount to be allowed, the same shall be referred by the 
court toa master of one of the superior courts, who, on 
request under the hands of the members of the court, shall 
ascertain and certify the proper amount of such expenses. 

(5) The engineer making a preliminary inquiry with 
respect to any boiler explosion, and the court making a 
formal investigation with respect to any boiler explosion, 
shall present a full and clear report to the Hoard of Trade, 
stating the causes of the explosion, and all the circum- 
stances attending the same, adding thereto any observations 
thereon, or on the evidence, or on any matters arising out 
of the investigation which they think right to make to the 
Board of Trade, and the Board of Trade shall cause every 
a report to be made public in such manner as it thinks 

t 


7. Any fine payable under this Act shall be recoverable 
in Scotland in accordance with the provisions of the 
Summary Procedure Act, 1864 (27 & 28 Vict. c. 53), and 
of any Act or Acts amending the same, and in Ireland 
within the police district of Dublin metropolis, in accord- 
ance with the provisions of the Acts regulating the powers 
and duties of justices of the peace for such district or of 
the police of such district elsewhere in Ireland in accord- 
ance with the provisions of the Petty Sessions (Ireland) 
Act, 1851 (14 & 15 Vict. c. 93), and any Act amending 
or affecting the same. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
good attendance on ’Change at Midlesbrough, but the 
amount of business transacted was again very small. 
Messrs. Connal and Co., the warrant storekeepers here, 
had a stock amounting to 140,455 tons, which is an increase 
of 2840 tons on the previous Tuesday In Glasgow this 
firm hold 522,035 tons. The foreign political news had a 
disturbing influence upon trade, and this with the fact that 
shipments are inactive, stocks large, and the total make of 
pig iron in Cleveland enormous, had the effect of making 
the market very dull. Within the past fortnight some 
heavy contracts have been made, and many ironmakers are 
sold to the end of June, but yesterday several blast fur- 
nace owners refused to quote, and business was in the main 
left to merchants who were willing to sell on the basis of 
No. 3 Cleveland pig being worth 38s. 6d. per ton for 
prompt delivery. It is expected that in the course of a 
week or two, when the weather improves, the shipments 
will show a marked improvement. 

The Finished Iron Trade.—There is no alteration in 
the finished iron trade. All the works are well supplied 
with orders, but other districts are now competing keenly 
with Cleveland, and the consequence is that prices remain 
unchanged. 

Engineering and Shipbuilding.—Both these branches 
of industry are very active. On the Tyne, Wear, and 
Tees there isa great deal of work in hand, and there are 
orders on the books which will keep the various establish- 
ments fully going for many months. The wages question 
is occupying considerable attention. On the Tyne the 
engineers employed at the Wallsend Shipway and Engineer- 
ing Works made an application for an advance of 3s. per 
week, and the matter has been compromised by the men 
accepting 1s. 6d. per week. At Messrs. Leslie and Co.’s 
shipyard, Hebburn, the same class of workmen applied for 
an advance, and they have been put upon the same footing 
as the other marine engineers on the Tyne. Ata meeting 
of the Wear Shipbuilders’ Association, on Monday, a 
deputation from the blacksmiths waited upon the masters 
for the purpose of discussing the wages question. The 
men asked for an advance of 7} per cent. on piece prices, 
and 3s. per week on time. After some discussion the 
employers offered to advance the piece prices 5 per cent., 
and to give 2s. per week increase on time wages. This was 
ultimately agreed to. Messrs. Bolckow, Vaughan, and 
Co.’s mechanics, at Middlesbrough, numbering about 600, 
gave fourteen days’ notice on Saturday that unless they 
obtained an advance of 5 per cent., they would leave their 
work. It is expected that some arrangement will be come 
to, and that any stoppage of work will be prevented. 


The Steel Trade.—The steel trade of Cleveland continues 
in a satisfactory state. A very large quantity of steel rails 
and blooms are now made by Messrs. Bolckow, Vaughan, 
and Co., at their Eston Steel Works, Middlesbrough, and 





when the extensions which they are making are complete 
they will considerably increase the total output. 
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ON’S TRUNK AIR 
(For Description, see Page 170.) 
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COOKE AND MYLCHREEST’S SCREW 
PROPELLER. 

We subjoin an illustration of the 
propeller lately patented by Messrs. 
chreest, The invention is a very simple one, 
considering the convenience attending it, it is singular 
that it should not have been introduced earlier. The 
essential feature consists simply in making the propeller 
in two halves, which are bolted together so as to clip the 
shaft. Referring to the engravings, it will be seen that 
in the propeller shown by Fig. 1 the two parts are simply 


« split boss” screw 


and 








held together by four bolts, while Figs. 2 and 3 show a 
modified arrangement specially suitable for propellers 
of large size. In the case of large propellers it would be 
inconvenient that both halves should be set free from the 
shaft together on removal of the connecting bolts, and 
to get over this a ring bolt A is provided in addition to 
the four main bolts already mentioned. The centre 
part of this ring bolt is a good fit on the shaft, but is 
not keyed to the latter or fixed in any way, while the 
ends are each screwed for a nut. It will be seen that 
by means of this ring bolt the two parts of the propeller 
will be held on the shaft after the main bolts have been 
removed, and each part can be taken off separately at 
pleasure. There is, of course, no occasion to make the 
shaft tapered where it fits the screw; but it is collared 
at the end, and this prevents the screw from working 


Cooke and Myl- |} 


| back or off the shaft. 

















6 in. in 


In a propeller 14 ft. 
diameter, with four blades, which the patentees have 


now in hand, they are producing four main bolts 
each 4?in. in diameter, and a ring bolt with ends 
34 in. in diameter, so that a very strong connexion 
is obtained, the intention being to provide a con- 
nt 

the propeller itself at the roots of theblades. Asregards 
any tendency of the nuts to slack back, it may be said 


that there is no more reason to anticipate trouble from | 


this cause than in the case of ordinary propellers with | : oF ; . ant 
: pressure cylinder of, say, 27 in. in diameter and 30in. 


| stroke, which is about eleven times the volume of the 


blades bolted to the boss. The two halves of Messrs. 
Cooke and Mylchreest’s propeller are, of course, much 
more convenient for stowage than an ordinary spare 
propeller, and altogether the arrangement promises to be 
a very useful one. We may add that in the south of 
England this propeller is being introduced by Mr. John 
Hayes, of 27, Leadenhall-street, E.C. 


MACHINERY FOR PRODUCING COLD AIR 
To THE EDITOR OF ENGINEERING. ‘ 

Sir,—It is necessary I should correct the statements of 
Mr. Gorman in the discussion of Mr. Lightfoot’s paper 
read before the Institution of Mechanical Engineers re- 
garding the Kirk machines at Hong Kong. 

Some eight years ago Messrs. Kyle and Bain took out 
to Hong Kong the second of my moist air machines made, 
a 5-ton machine, and some years later added one of my 
earlier dry air machines for occasional use. They drove 
out of the field an ether machine, and as the Tudor Ice 
Company could not compete they bought their ice stores 
and business. Messrs. Kyle and Bain were both men who 





were thorough engineers and well acquainted with the | 


machines and the trade, and in their hands the manufacture 
of ice at Hong Kong has been a thorough commercial 
success. 

A. KIRK. 


STEAM ROOM IN BOILERS. 
To THE EDITOR OF ENGINEERING, 

S1k,—The letter on the above subject by Mr. A. C. 
Pain in your issue of the 11th inst. points out a difference 
in proportions which is not to be explained by a considera- 
tion of indicated horse power, even allowing for the fact 
that railway locomotive boilers are worked upon a dif- 
ferent ‘‘ platform’’ from marine boilers, and, indeed, the 
locomotive boiler of a torpedo boat is never worked under 
the frequent conditions of ordinary marine boilers, namely, 
when the vessel is in a heavy sea. An explanation of the 
very different proportions of steam room is, I think, to be 
found by the consideration that the primary objects of 
steam room are: (1) To allow space for the steam to 
disengage itself from the water which it carries up when 





sxion with a strength materially in excess of that of 





leaving the surface of the water. (2) To constitute a 
reservoir of sufficient capacity to prevent any considerable 
periodic variation of pressure owing to the periodic fluctua- 
tion of the demand for steam by the engine. By ‘“‘ periodic 
fluctuation of demand” is meant that fluctuation which 
occurs revolution by revolution. The necessity of pre- 
venting any great periodic variation of pressure arises from 
the fact of the correspondence between the pressure and 
temperature of the steam, the consequence of which is that 
if the pressure were suddenly relieved an immediate dis- 
engagement of steam would take place. The capacity 
required for the first purpose will be less as the circulation 
in the boiler is more perfect and the free surface of the 
water of greater area, for the steam will then clearly rise 
more steadily and quietly. 

The volume required for the second purpose will be 


| greater as the effect of the periodic fluctuation of demand 


for steam is greater, and this may be taken as proportional 
to the cylinder capacity in engines of the same type. Now 
in an ordinary compound marine engine of 100 horse power 
nominal, indicating 450 horse power, there would be a high- 


corresponding cylinder of the torpedo boat engines, 
whereas the steam space is only about seven times as great. 
Taking into consideration, however, that the free sur- 
faces in the two cases have the ratio of about 2} tol, and 
thus the security against priming in the case of the torpedo 
boat being called unity, that of the ordinary 100 horse 
My? 
power engines may be represented by 24 ; ‘say, 1.6, and 
allowing for the different conditions of working before 
referred to, this seems to show that even such different 
types of boilers are fairly comparable. Again, with regard 
to the railway locomotive boiler, the fluctuation of demand 


| for steam is very small (because of there being two 


cylinders with cranks at right angles), even if an early cut-off 
be in use; while with any grade later than half-stroke 
there would, of course, be a nearly steady flow of steam 
from the boiler to the cylinders. 
I am, Sir, yours truly, 
WILLIAM Sisson, 
Falmouth, February 14, 1881. 








DRIVING TRACTION ENGINES, 
To THE EDITOR OF ENGINEERING. 

S1r,—I observe that the Maidstone Local Board have 
appealed to other local boards to join them in memorial- 
ising the Home Secretary to carry out various recommenda- 
tions respecting the management of traction engines, 
more particularly the recommendation of the jury at the 
inquest held on the unfortunate man Underdown, who was 
killed by the explosion of a boiler at Maidstone, on 
December 3rd of last year, viz., that all traction engine 
drivers should hold certificates of competency. Personally 
I have no objection to the system of granting certificates, 
for I believe that few, if any, drivers are employed who 


could not pass a fair examination in reading and 
writing, and in the construction and use of the 
different parts of the engine under their control. It is 


certainly to the owner’s interest to have the best man 
he can get, and he does not hesitate in paying high wages 
to good and efficient men. Nothing, as far as I could 


' learn, came out in evidence to prove that Martin the driver 
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was not educated, and that he had a fair amount of ability 
and experience was proved beyond doubt, in fact he was 
t the sort of man probably who would hold a certificate ; 
his fault was want of precaution and recklessness, and I 
maintain that no certificate will guard against this. Grant- 
ing certificates is a very large question, and I fail to see 
any reason why it should be insisted on for one class only. 
If it is right to certify that the driver is a competent 
person it is also right that the engine maker should hold a 
certificate. If the engine maker, the engine he makes, 
for they cannot be made throughout under his own 
personal supervision. — ; ‘ 

If the traction engine maker and his engine, why not 
the makers of all classes of boilers and their boilers, for 
the boilers of other sorts are not exempt from explosion ; 
in fact, a very much larger number of boilers used in 
manufactures &c., explode than traction engine boilers. 
And they are often placed in the centres of populous places 
and their explosion causes great destruction to life and 
property. Then again the drivers of all locomotives on our 
railways (probably the best trained of all our drivers) and 
stokers of all boilers used in manufactories, breweries, 
paper-mills, saw-mills, brick-fields, &c., should all hold 
certificates. It is a great question whether persons using 
boilers for domestic purposes should not be properly 
qualified, for it is certain that kitchen boilers explode more 
frequently than any other class of boilers. I observe asa 
curious coincidence that the very carpenter’s shop that was 
injured by the traction engine explosion has been the scene 
of another explosion, but we do not hear that the Maid- 
stone Local Board have taken that up, thongh judging 
from the account in the papers it was the result of gross 
carelessness ; but though two persons were seriously injured, 
no one was killed, consequently there was no coroner’s 
inquest with a recommendation of the jury. The ex- 
plosion at Maidstone was a most unfortunate occurrence, 
and no one has cause to regret it so much as the owners of 
traction engines. At the same time I think that a great 
deal of the evidence produced at the inquest was calculated 
to unnecessarily alarm the public mind. The cause of the 
explosion was the absolute locking of the safety valve so 
that no pressure of steam could lift the valve, however 
well the boiler was constructed ; and however well it was 
repaired, it must explode when the maximum strain it 
could bear is attained. The editor of The Engineer summed 
up his opinion by saying, “‘in fact it required a new fire- 
box.” There is no evidence produced to show this, and I 
believe no practical man who saw it would agree with him 
in this sweeping condemnation of it. A few pounds 
judiciously laid out on that firebox would have made it as 
strong asa newone. With regard to the spring balances 
and safety valve they were perfectly reliable if not tam- 
pered with, and up to the present time I know of no valve 
that cannot be tampered with by a determined and reckless 
man. ‘Traction engines are now an important necessity, 
and it behoves everybody owning them to have every 
regard for public safety ; not only is it their duty but also 
to their interest todo so. Apologising for the length of | 
my letter I subscribe myself 
Yours truly, 

TRACTION ENGINE. 


jus 


February 10, 1881. 





AIR COMPRESSORS. 
To THE EpITorR OF ENGINEERING. 
Srr,—As a supplement to your article on the air com- 
pressors for the Arlberg Tunnel published by you on page 
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114 of the present volume, I send yon tracings of diagrams 
which have been kindly placed at my disposal by Mr. 
Stanek. They are taken from three compressors of Mr. 
Stanek’s type, all being of the same dimensions, namely, 








speeds of 24, 36, and 66 revolutions respectively have been 
selected. 
compressors are not necessarily condemned to ‘‘ very low 
speeds,’ as even Mr. Sturgeon seems to suppose (vide, 
p. 117 of the present volume). As to the appearance of the 


diagrams it will be perhaps of some interest to note, that | 


A and C are from a Richards indicator, whereas the 
diagram B has been taken by an instrument of Thompson’s 
type. 
I may also add that the compressors at St. Anton 
(Arlberg), have shown an efficiency of 95 per cent. 
I am, Sir, yours most respectfully, 
Prague, February 10, 1881. D. HAsnis. 





CURRENT METERS. 
To THE EDITOR OF ENGINEERING. 

Srr,—At page 326, vol. lxi,, of the Minutes of Proceed- 
ings of the Institute of Civil Engineers, just received by 
me, I notice an extract from the Deutsche Bauzeitung 
relative to a new form of current meter by Professor Von 
Wagner. 


the working at various speeds, three cards taken at the | procurable is to construct a rude raft, upon which drums 


for the station line and sound tube may be conveniently 


From these diagrams it appears that ‘‘wet’’ | placed and manipulated by an assistant; for convenience 


of observers on shore a small flag-pole is necessary, toge- 
ther with a tow-line for an attendant boat, which also lugs 
the grapnels where desired. 

The raft is far superior to a boat, as it is not only less 
affected by slight breezes but is more commodious. 

As far as my own experience goes in marine surveying, 
I think that, for all practical purposes, floats either sub- 
merged or otherwise give the best results; instrumental 
observations, unless very fully carried out, and several taken 
simultaneously, being far too local in their character. For 
| river work on asmall scale, especially where great accuracy 
| is necessary, screw current meters are well able to compete 
with every other system in vogue. 

It appears (vide extract referred to) that the electric 
apparatus used by Professor Wagner came to grief by the 
upsetting of a battery; surely in these days of magneto 
machines and dry batteries such 4 result can entirely be 
| obviated ¢ apart from this, however, is the extra attention 
which the use of electricity enforces and difficulties con- 
stantly arising from defective insulation. 
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The abstractor (“‘W.C. U.’’) appears to have designed 
an instrument of identically the same description. 

In 1877 I was also engaged with such a meter, and the 
conclusions arrived at may prove of some interest to a few 
of your readers. Experience with the usual form of screw 
meter, as made by Elliott, of London, shows that the weak 
point is not having to pull up the instrument for each read- 
ing, but that the stopping and starting gear is extremely 
uncertain except in very shallow water. 

To signal the revolutions to the surface was evidently 
what was wanted, and the wire since used successfully by 
Professor Wagner, proved in my hands, as in ‘‘ W.C. U.’s,” 
hardiy up to the task assigned it. 

A sound tube was then tried with good results, it being 
made of flexible materials to permit of coiling without 
crushing. 

In the sketches herewith the tube T is plainly shown 
attached at its lower end to a small copper drum, this drum 
D being struck by a small hammer once for every hundred 
revolutions of the screws. The sound of each blow being 
conveyed to the observer’s ear, nothing is simpler than 
reducing the velocity by the time elapsed between two or 
more beats. 

It is possible that in very slow currents, that the entire 
friction due to the compression of the hammer spring 
wouid introduce a considerable error ; but its amount being 
once ascertained for given velocities, and the curve plotted 
accurately, its presence is not a greater evil than others of 
the class inherent in every form of mechanical meter. 

The device for locking the worm shaft is peculiar, but 
permits of very ¢asy withdrawal and cleansing, the thrust 
of the screw is also taken up by an adjustable thrust pivot. 

In addition to indicating the velocity of the current, 
this instrument is furnished with a removable compass 
placed on back of vane which indicates the magnetic bear- 
ings for each observation taken. 

It consists of a plain dial (of mother-of-pearl in experi- 
ments) so mounted that it cannot leave its pivots, but that 
perfectly free horizontal movement can take place. The 
dise is locked or unlocked by means of a lever actuated by 
a small flat float F which is raised when the instrument is 
atrest in the water, but closes directly an upward move- 
ment commences and is held down by a small catch until 
the bearing has been read off at surface. 

The flexible tube should be rather over } in. in diameter 
(according to the depths intended) and covered with a 
strong coat of canvas, forming in fact a rope as well as a 
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Trusting you will forgive me trespassing so much on your 
valuable space, I am, Sir, yours truly, 
CLAUDE W. KINDER. 
Kaiping, North China, Nov. 30, 1880. 








THE PLATING OF IRON SHIPS. 
To THE EDITOR OF ENGINEERING. 

Srr,—In an article on Clyde Shipbuilding, in your issue 
of 11th inst., it is stated that the system of fitting shell 
plates edge to edge with external cover strips, at present 
being adopted for some special ships, was originated by 
my late father, Mr. James R. Napier. I believe this is 
hardly the case. In ‘‘ Shipbuilding in Iron and Steel,” 
Sir E. J. Reed states that the system in question was 
patented in 1852 by Mr. Seaton, and again in 1856 by Mr. 
Lamb, of Southampton. The plan my father did originate 
on the Clyde was that of in-and-out strakes now usually 
adopted. 





Tam yours, &c., 
Rospert T. NAPIER. 
Yoker, Dumbartonshire, February 16, 1881. 





ON SOME PHYSICAL PHENOMENA. 
To THE EDITOR OF ENGINEERING. 

Srr,—Mr. W. J. Millar showers down on me quotations 
from the highest authorities ina manner which at first 
sight seems to be necessarily overwhelming. 

His first quotation from Clerk Maxwell clearly proves 
that Clerk Maxwell thought that ‘‘ force causes motion,”’ 
but it proves nothing more to the point. I did not 
suggest the contrary. Although I believe that force 
always causes motion, still I object to the statement that 
force is the necessary accompaniment of the existence of 
motion. 

The portion of Thomson and Tait’s ‘‘ Natural Phi- 
losophy,”’ already published, states no more than the 
mathematics of the subject. Physical properties are no- 
where mentioned except in the briefest form necessary to 
found mathematical conceptions upon. Two or three lines 
only are devoted to the explanation of ‘‘ What is Matter,” 
and the paragraph concludes with a reference to the 
future chapter (still unpublished) on ‘‘ Properties of 
Matter”’ for an explanation of the subject. 

The sentence quoted from MRankine’s ‘‘ Applied 
Mechanics ’’ is a capital statement. It clearly states the 











tube, as it has also the duty of suspending the instrument 
in the water and showing its depth below the surface. 

The meter frame forms part of a short tube through | 
which the station line passes in deep observations. 

The station line is preferably of copper, held fast to 
bottom by means of a heavy sinker. 





15} in. in diameter with 15} in. stroke. In order to show 


The best mode of observing where fixed stations are not 


condition of matter (namely motion), a change in which is 
produced by force, and in being thus accurate and definite 
is unlike those of Mr. Millar’s statements which I 


| criticised. With reference to the confusion between linear 


space in two dimensions and the very distinct idea of 
surface, I detected it in Mr. Millar’s sentence, page 70, 
paragraph 4, ‘‘The body may thus be said to be moving in 
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two directions at the same time ; a more simple illustra- 
tion of space measured by two dimensions is that of a 
thin sheet of paper.” 

I suppose Mr. Millar brings forward the quotation he 
does from Jevons, because he fancies I objected to the 
statement of physical laws as certainly true. I did not do 
so, however. Every-one who believes in science admits that 
the accumulated evidence of probability is equivalent to 
certainty—at least that it is so for scientific purposes. 
I endeavoured to point out that all physical laws of which 
we have any certainty of conviction are relative (as 
opposed to absolute and wnlimited ; I did not intend to 
hint any uncertainty as to their truth and reality. 

The next quotation from Rankine I hold to be the most 
foolish sentence ever written by that brilliant scientific 
genius. Clerk Maxwell, in the sentence which concludes 
Mr. Millar’s letter, nowhere alludes to any infinitudes or 
any absolutism. Clerk Maxwell, in all his writings 
wherein the subject is explained, has enunciated the 
doctrine of conservation of energy in the strictly limited 
wanner I indicated in my previous letter. Sodoes Thomson 
and Tait. So does Rankine except in incautious moments 
(vide page 478 ‘* Applied Mechanies.’’) Indeed, Mr. Millar's 
quotation from Rankine is (vide page 508 *‘‘ Applied 
Mechanics’) only a casual concluding remark to a para- 
graph which commences by a set definition of the doctrine 
in strictly limited and relative terms. 

From the writings of nearly all men of the highest 
scientific eminence could be prodaced numberless passages 
insisting on the more cautious views of physical science 
which 1 pointed to in my previous letter. 

Yours respectfully, 


London, Feb. 14, 1881. Rosert H. Smiru. 


MINE VENTILATORS. 
To THE EDITOR OF ENGINEERING. 

S1r,—Your correspondent ‘‘ Natural Circulation’’ pro- 

bably uses the term ‘‘ undue pressure’’ as equivalent to 
unusnal pressure, or pressure much greater than can be 
brought to bear by a centrifugal system ; and if so, as a 
supporter of ‘‘ positive type’’ ventilators, I quite agree 
with him. In case, on the other hand, he meant ‘“ dan- 
gerous pressure,’’ I think his attention should be called to 
the following consideration of an example from practice, 
calculated to set at rest any anxiety that may exist in the 
candid mind: Assume that che ventilator is neither 
troubled with friction nor leakage to detract from the full 
effect of the engine. Then the travel per revolution of the 
piston x its area x the boiler pressure=the maximum pres- 
sure of the air per square foot x its quantity in cubic feet 
developed by one revolution, eg., 
7 ft. x 314 sq. in. x 45 1b. per sq. in. 
2750 cubic feet of air per revolution» 
the maximum pressure of the air; not more than 7in. of 
water gauge, or } 1b. per square inch. 

It will be remembered that this pressure was safely 
sustained by the panes of glass in the Tay Bridge signal 
cabin, and there is no ground therefore for fear that 3-in. 
timber and 18-in. walls are in any danger from a pressure 
which would be brought to bear in a comparatively gradual 
manner. It is a pressure, moreover, which is being 
exceeded by our old friend ‘‘ Furnace,’’ who is, I see, still 
ready to speak for himself. 


= 36 lb. per square ft. 


Yours obediently, 
ONE OF THE EIGHT. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-[ron Market.—The warrant market was 
again dull last Thursday, and at one time the decline in 
price amounted to 6d. per ton, but by the close of the day 
one-half of that amount was recovered. In the forenoon 
business was done at from 50s. 6d. to 50s. cash, and 50s. 3d. 
one month, and sellers asking 1d. per ton higher. The 
quotations in the afternoon ranged from 50s. to 50s. 3d. 
cash, and the market closed rather buyers at 50. 3d. cash 
and 50s.5d. one month. The market was a little firmer on 
the following morning, but the afternoon closed dull, and 
with prices 2d. under those of the previous day, while 
over the week the decline was ls. per ton. Business opened 
in the forenoon at 50s. 4}$d. fourteen days, 50s. 6d. one 
month, and 50s. 3d. cash done, improving to 50s. 5d. cash, 
50s. 6d. fourteen days, and 50s. 7d. one month, and the 
market closing with sellers at 50s. 4}$d. cash. Inthe course 
of the afternoon there were transactions at 50s. 6d. one 
month, 50s. 34d. to 50s. 4d.cash, improving to 50s. 6d.cash, 
but becoming easier again, 50s. 3d. one month being 
reported done, and the close being sellers at 50s. 2d. cash 
and 50s. 3d. one month, and buyers offered 1d. per ton less. 
Over the four weeks ending on Friday there was a fall of 
3s. 5d. per ton, and the close was only 1d. over the lowest 
quotation. The market opened stronger un Monday morn- 
ing, and steadily improved, prices closing at an advance of 
4d. per ton over Friday’s final quotation. Iron changed 
hands during the forenoon market at from 50s. to 50s. 44d. 
cash, and from 50s. 3d. to 50s. 7d. one month, the close 
being sellers at 50s. 44d. cash and 50s. 7d. one month, and 
buyers near. The afternoon quotations ranged from 50s. 4d- 
to 50s. 5d. cash and from 50s. 7d. to 503. 8d. one month, 
and at the close of the market there were buyers at 50s. 5d. 
cash and 50s. 8d. one month, and sellers asking 1d. per ton 
higher. Yesterday’s market opened firmer at 50s. 73d. 
three weeks, then business was done at 50s. 7}d. one month to 
50s. 44d. in a few days, improving to 50s. 6d. cash and 50s. 9d. 
one month, quickly advancing to 50s. 9d. cash, 50s. 10d. four- 
teen days, 50s. 114d. one month, returning to 50s. 9d. one 
month, 50s. 64d. cash, but 50s. 7$d. cash immediately 
afterwards paid, and still offered at the close, and 50s. 9}d. 
one month, sellers asking 1d. more. Business was done 
during the afternoon at 50s. 7d. down to 50s. 64d. cash 
and at 50s. 10d. to 50s. 9d. one month, and at the close 








month, and sellers asking 1d. higher per ton. The market 
opened this forenoon at 50s. 6d. cash, ; and 
50s. 8d. one month, improving to 50s. 9d. cash and 51s. one 
month, returning to 50s. 11d. one month, but again advanc- 
ing to 51s. twelve days paid, closing with 51s. one month 
accepted and buyers. There was a steady market in the 
afternoon, with business done at 50s. 10}d. to 51s. cash, 
also 51s. 14d. to 51s. 2d. one month; and towards the close 
there were sellers at 51s. cash, and buyers offering 51s. 2d. 
one month. A very large amount of business has lately 
been done in pig iron, holders having sold out very freely, 
as the spring anticipations of the year as yet show little 
sign of being realised. So far as Scotch iron is concerned, 
America continues to be almost a blank, and the orders for 


the Continent are likewise very small in extent. The 
home trade keeps good and prosperous. Notwithstanding 


the reductions recently made in the prices of makers’ iron, 
they seem not to have had the desired effect of bringing 
out buyers. There seem to be some slight indications that 
the protection policy which has lately been ruling on the 
Continent is suffering a reaction. Already an agitation 
has been initiated in Belgium with the view of obtaining 
the repeal of the duty levied on imported pig iron, amount- 
ing to 5 francs. Should the agitation prove to be successful 
it will doubtless be of great benefit to the makers of the 
lower-classed brands of Scotch pig iron, as it is such brands 
as are used most extensively in Belgium. It would doubt- 
less gratify freetraders in this country very much if a 
similar feeling were to spring up in other countries where 
protection reigns. Last week’s shipments of pig iron from 
all Scotch ports amounted to 10,072 tons, as against 10,617 
tons in the corresponding week of last year. The number 
of blast furnaces now in actual operation is 122, as com- 
pared with 111 at the same time last year. At the end of 
last week there were 521,631 tons of pig iron with Messrs. 
Connal and Co. in the public warrant stores, the amount 
transferred during the week from the makers’ yards to the 
stores being 3719 tons. 


Foreign Exports from Glasgow.—In the foreign exports 
from Glasgow reported last week there were included 
30,0002. worth of manufactured goods, cast-iron pipes, and 
other castings, &c., for Colombo, Kio de Janeiro, Bombay, 
Sydney, Calentta, Batavia, Singapore, New York, Monte 
Video, Marseilles, &c., and 11,0001. worth of sewing 
machines for Sydney, Spain, and France. 

Overhead Teleph me Wires in Edinburgh.—At yester- 
day’s meeting of the Town Council of Edinburgh the sub- 
ject of telephone wires was again up for consideration. In 
connexion with a recommendation by the Plans and Works 
Committee, that permission be given to put a telephone 
pole on the roof of the City Chambers, Bailie Anderson 
said both the telephone secretaries had admitted the 
desirableness of some inspection of their wires. There had 
been such inspection in Dundee, and a good many wires 
ordered to be takendown. It had been asked that the com- 
panies here should furnish the council with the number of 
wires they had throughout the city, with a plan of the way 
in which they were laid ; and as they mod pes no attention 
to that request, the permission now asked should be with- 
held till something of that kind was done. The townclerk 
remarked that the companies said they were busy doing it. 
It was agreed to delay the granting of the permission. 

Forth Bridge.—It was thought that the Bill for the 
abandonment of the Forth Bridge and Railway scheme 
was in the fair way towards being passed without opposi- 
tion, but it has transpired this week that opposition has 
been notified on the part of the Midland Railway Company 
and Mr. William Arrol, of Glasgow, the contractor who | 
had undertaken to build the bridge. 

Mountain Roads and Railways.—In his second lecture 
on this subject, delivered before the Philosophical Institu- 
tion of Edinburgh last Friday evening, Professor A. B. W. 
Kennedy dealt at the outset with Alpane passes and roads, 


the railway attained was 15,600 ft.—about as high as 
Mont Blanc. The railway had been made at a frightful 
sacrifice of human life, and had cost about 33,00v/. per 
mile. He was sorry to think the present results of it 
would be the bankruptcy of its makers, rather than any 
great benefit to civilisation, 


Big Steamers.—The Furnessia, the largest steamer of 
the Anchor Line fleet, recently built at Barrow-in-Furness 
one of the largest vessels afloat after the Great Eastern, 
came round to the Clyde a few days ago, and is to leave on 
her maiden voyage to New York to-morrow. ‘I'he Allan 
liner Parisian, 5500 tons, built of steel by Messrs. Robert 
Napier and Sons, is also about ready to start on her 
maiden voyage across the Atlantic. She is to be on view 
to the public at the end of the present week. 

Royal Scottish Society of Arts.—A meeting of this 
society was held on Monday night, Mr. Henry Cadell, 
president, in the chair. Mr, Harry Booth, superintendent 
of the car-building department of the Edinburgh Street 
Tramways Company, read a paper descriptive of a spring 
stopper which he had designed for relieving the strain on 
horses in starting a car or other vehicle on an incline. 
Mr. Booth’s invention was remitted to a committee, consist- 
ing of Mr. Firth, Mr. Peebles, and Mr. Kemp. Mr. Alan 
Macdougall, C.E., read a paper on “ Canadian Light Rail. 
ways,’ in which he described the salient features of the 
lines, and the mode adopted for raising capital for the 
construction of them. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Henry Briggs, Sons, and Co. (Limited).—The report of 

this company, owners of the Whitwood, Methley Junction, 
and Streethouse Collieries, Normanton, states that the 
gross output of the collieries of the company during the 
past six months has exceeded that of any previous half- 
year since the formation of the company ; but the directors 
regret to state that the average price realised throughout 
the district during the four months ending August 31 last, 
was lower than prevailed at any former period of the com- 
pany’s existence. A similar investigation for the following 
four months shows a slight increase in the average, so far 
as the company’s collieries are concerned, and the directors 
believe that the advance obtained for household qualities of 
coal during December, and since the lst of January, indi- 
cates that the lowest point has been touched, and that for 
the future more remunerative prices will prevail. 


Leeds Civil and Mechanical Engineers’ Society.—The 
ordinary fortnightly meeting was held at the Yorkshire 
College on Friday evening, the President, Mr. F. Gleadow, 
in the chair, Mr. T. H. Brocklebank read an interesting 
| Paper on ** Railway Brakes.”’ 


The West Yorkshire Coal Trade—The Sliding Scale.— 
We understand that the accountants (Messrs. Routh, 
Kirk, and Co., and Mr. J. W. Close), appointed respectively 
by the West Yorkshire Coal Owners’ Association and the 

| West Yorkshire Miners’ Association, to investigate the 
| books of certain collieries in order to ascertain the average 
| price of coal during the four months ending on December 31 
last, have issued their report. By the sliding scale arrange- 
ment the wages of the miners are regulated for the first 
four months of this year by the average selling price of 
coal for the foregoing four months, and the result is that 
the present rate of payment will remain unaltered for that 
period. 


Hull South Bridge Company.—The half-year’s report 
of the directors just issued states that the total receipts for 
traffic amounted to 8631. In the half-year ending 3lst of 
December, 1879, the receipts were 7811. 1s. 9d. 

The Heavy and Engineering Trades.—Though the iron 
trade is for the moment dull, there can be no doabt that 
there is a gradual and steady recovery in prices setting 








and remarked that the Roman roads having fallen into 
disrepair, scarcely anything was done from about 300 A.D. | 
to the beginning of the present century in the way of | 
making roads across the mountains of Switzerland. The 
roads now traversing the Alps might be said to date no | 
further back than the early years of this century. The} 
historical associations connected with the use of the roads | 
by the armies of Napoleon having been lightly touched | 
upon, the lecturer next referred to the mountain railways. | 
The chief difficulty in making such railways which the 
engineer had to overcome was that of the gradient. A 
gradient of 1 in 25 was the slope which could be sur- 
mounted by an ordinary locomotive. 1 in 12 was barely 
surmountable by an ordinary locomotive—that being the 
slope of the temporary railway over the Mount Cenis road 
before the tunnel. The slope of 1 in 74 was considered as 
steep as a wheeled vehicle could be expected to mount. 
Gradients of 1 in 4 and 1 in 3 were that of the specially 
constructed railway ascending the Righi. A slope of 1 in 
14 was what a estrian might be expected to surmount. 
Professor Kennedy then described the Fell and other systems 
and the system of rack railways. Speaking of the Mount 
Cenis and St. Gothard lines, the lecturer said that these 
were the engineering achievements which now attracted 
the largest amount of public attention and interest. The 
first notion of tunnelling the Alps was due to Anne, 
Duchess of Savoy, who, in the middle of the fiftenth 
century, conceived the project of connecting in this manner 
France and Italy. Going on to discourse of mountain 
railways out of Europe, the lecturer remarked that rail- 
ways across the Himalayas were still a thing of the future, 
but every year brought nearer the prospect of seeing such 
railways devised. A notable line in the other hemisphere 
was the railway from Callao vid Lima across the Andes to 
Oroya. It was 136 miles in length, and had an average 
gradient of 1 in 33 with a maximum of 1 in 25—the 


in, and this recovery will be more apparent in the course 
of a month, when heavy lines, known to be in hand, ready 
for issuing, are placed. Holders of Bessemer material 


| refuse to book forward large deliveries at the current rates 


of the day, and this proves that an upward movement is 
anticipated. Inquiries are principally for better-class 
material, common qualities of both iron and steel being 
altogether neglected. At Leeds the engineering shops are 
filled with work, but such can scarcely be said to be the 
case in Sheffield, though engineering firms are much 
busier than at the corresponding season of last year. 
Though business is dull in these departments at present, 
the general feeling is that there will be a revival of trade 
when the spring demand sets in. 








Steam Fire Enoines.—The trials of the steam fire 
engines exhibited by Messrs. Shand, Mason, and Co., at 
the Melbourne Exhibition, are reported to have given very 
satisfactory results. At one experiment a pressure of 
100 lb. steam was raised in 8 min. 10 sec., the temperature 
of the water having been 75 deg., and a height of 136 ft. 
was reached when working with a single jet. With four jets 
the height reached was 106 ft. At a second trial the pres- 
sure in the supply main to which the engine was connected 
was 30 lb. to the inch, and when the trial commenced the pres- 
sure has risen to 9V1b. A hose was then affixed to the pipe 
which rises to the terrace of the dome, and the branch was 
carried to the summit of the iron ladder which leads into the 
dome, or a height of about 200 ft. Within ten minutes the 
pressure in all the pipes was increased to nearly 100 lb. per 
square inch, and at the end of that time, a stream was ele- 
vated to a further height of 50 ft. or 60ft., or equal to the 
altitude of the lantern, the water being pumped through a 
mile and a half of pipes. The experiment not only demon- 
strated the power of the engine, but also gave assurance of 
the strength of the pipes and of the speedy manner in 
which a sufficient pressure of water could be obtained in 
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NOTICES OF MEETINGS. 

THE INSTITUTION OF CIVIL ENGINEERS.—Tuesday, February 22nd, 
atSp.m, “On the Weight andthe Limiting Dimensions of Girder 
Bridges,” by Mr. Max am Ende, Assoc. M. Inst. C.E, 

PHYSICAL Soctety.—Saturday, February 26th, at 3 p.m. The 
following communications will be made: “On the Telegraphic 
Transmission of Pictures of Natural Objects,’ by Shelford Bidwell. 
‘On an Integrating Machine,” by C. V. Boys. 

Society OF TELEGRAPH ENGINEERS AND OF ELECTRICIANS.— 
Thursday, February 24th, 1881, meeting at the Institution of Civil 
Engineers. Council meeting at 7 p.m., ordinary general meeting 
atSp.m. Adjourned discussion on Mr. Alex. J.S. Adams's paper 
“ Earth Currents—Electric Tides.” Time permitting, the following 
papers will be read: “On the Application of Dynamo-Electric 
Machines to Railway Rolling Stock,” by Lieut. P. Cardew, R.E., 
Associate. ‘‘On the Interference with the Processes of Manu- 
facture of Wool and Hair, arising from the Development of 
Electricity during Spinning; with a Description of Apparatus 
applied to obviate it,” by Edward B. Bright, Member. 


The Publisher desires to draw the attention of Manu- 
facturers and Purchasers to the advantages offered by the 
INFORMATION AND [INQUIRY Room now established at the 
new offices of this Journal. In this room are kept for the 
benefit of visitors, files of the principal English and 
foreign technical journals, and the circulars and cata- 
logues of the leading manufacturers in the Engineering 
Trades, either for oaeneans or distribution. A classified 
arrangement of the various advertisements which appear 
either continuously or from time to time in ENGINEERING 
will also be available for reference. Manufacturers are 
invited to contribute their catalogues and circulars, 
which will be indexed and placed under the care of an 
attendant, 
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THE NAVY ESTIMATES. 

Lorp NorTHBROOK has signalised the first year of 
his official tenure at the head of the Admiralty, 
contrary to the anticipations of many, by a material 
increase in the Navy Estimates for the year 1881-2, 
beyond the estimates of his predecessor last year 
In round figures the estimates for the financial year 
which ends on the 31st of March next were ten and 
a half millions sterling, and this year they are ten 
millions and three-quarters, It is satisfactory to 











learn that the increase is in the right direction, viz., 
in pushing on with the work of shipbuilding in the 
dockyards, and in completing ships that have been 
already only too many years on hand as monuments 
of the weakness and want of purpose of those 
responsible for the delay. The hesitating uncertainty 
which characterised Mr. W. H. Smith’s tenure of 
office was exposed so effectually by Sir Edward 
Reed in Parliament just before the late elections, 
and his words were so largely quoted by members of 
the present Cabinet during the electoral campaign, 
that it was pretty certain the present Board of 
Admiralty would not perpetuate the primary blunder 
of their predecessors ; but knowing how difficult it 
is for a liberal Board of Admiralty to obtain the 
sanction of the Treasury to an absolute increase in 
the estimates, except in cases of emergency, we were 
scarcely prepared to expect so bold a departure as 
the present estimates show. 

Last year there was a decrease from the preced- 
ing year of 100,000/. This year the increase from 
last year is 159,000/. In the items for dockyard 
labour and materials there is an actual increase of 
about a quarter of a million sterling, and there is a 
reduction in the cost of the personnel of the Navy, 
which in part accounts for the difference above indi- 
cated. ‘the quarter of a million increase on the 
dockyard account is made up by 82,761/. more for 
labour, and 161,700/. more for stores than last year. 
It is proposed to construct at the Royal Dockyards 
in the coming financial yearabout 14,500 tons of ship- 
ping, or about 2500 tons more than the usual average. 
The two central citadel turret ships, Ajax and 
Agamemnon, which are smaller Inflexibles, will at 
last be finished at Chatham Dockyard, together with 
the still more peculiar armour-clad ram Polyphemus 
and the unarmoured cruiser Constance. It is also 
proposed at the same yard to nearly complete the 
armour-clad Conqueror, and to lay down two new 
ironclads, 

It is to be hoped the new ironclads will not 
embody the serious defects of the Inflexible, Ajax, and 
Agamemnon in the matter of stability, to which 
we have often referred. Whatever may be said by 
the Constructors of the Navy or departmental com- 
mittees to the contrary, the vessels named possess 
elements of danger which the first severe naval 
encounter they meet with will in all probability 
bring home to the minds of everybody, and it 
would not be right to perpetuate such a type with- 
out at least testing by actual artillery experiments 
what is the effect of shell firing from heavy guns 
on cork packing. 

At Portsmouth Dockyard the Colossus, a steel 
armour-clad ship, is to be pushed on vigorously, and 
a new armour-clad vessel is to be commenced. The 
steel corvettes, Canada and Cordelia, are to be com- 
pleted if possible, and three new vessels are to be 
proceeded with. At Pembroke the steel-clad 
Majestic is to be half finished, the armour-clad vessel 
Collingwood is to be advanced a quarter, and a new 
vessel on the lines of the Leander is to be proceeded 
with, At Devonport Dockyard eleven unarmoured 
vessels are to be proceeded with or completed, and 
at Sheerness two unarmoured vessels will be advanced 
towards completion. 

The estimated cost of labour alone in the Royal 
Dockyard is stated to be 477,313/. against 390,228/. 
for the financial year which expires at the end of 
next month. 

If we could hope that sound practical reforms 
could be speedily introduced into the organisation 
of the dockyards, which would place them at all on 
an equal footing with the leading shipyards of the 
mercantile marine, the policy commenced by the 
present Board of Admiralty would soon lead to a 
very material increase in the strength of our Navy. 
These reforms will, we may confidently predict, 
have to come sooner or later, and we should say the 
sooner the better. A Royal Commission composed 
of able men entirely unnconnected withthe Admiralty 
service, appointed to inquire into the present state 
of the dockyards, with full powers to examine the 
amount of work done, and the cost of the different 
branches, would be of incalculable service to the 
country ; and unless some steps are soon taken an 
inquiry will become inevitable. 

In reference to the personnel of the Navy, there 
is a reduction of 17,310/. in sailors’ wages, the 
amount proposed being 2,704,226/. for the new 
year against 2,721,536 for the year 1880-1. There 
will doubtless be some protests against continuing 
the reduction in the number of blue-jackets in 
accordance with the policy inaugurated a few years 
ago, but as a matter of fact less seamen by far are 








wanted for the Navy now than was the case 
formerly, and a little pruning in this direction is in 
accordance with the dictates of sound policy and of 
common sense. The total reduction this year is 
700, the numbers being 45,100 for the coming year 
against 45,800 for 1880-1, and consists of 500 less 
men, and 200 less boys. There is a reduction of 
65,7617. on the vote for machinery and contract 
shipbuilding, of 8809/. on the vote for works, of 
4690/. on the vote for medicines, of 17,266/. for 
half-pay, and 17,050/. for the transport service. 








ELECTRIC TIDES. 

THERE is a marked tendency amongst men of 
science in our day to investigate the cosmical 
influences which bear upon the earth, and to refer 
many terrestrial phenomena to the action of the sun 
and moon, especially of the sun. The movement is, 
perhaps, an unconscious recognition of the unity of 
nature ; but as the idea of cosmical influences is a 
fascinating one it is necessary to be careful lest some 
imaginary connexion is set up forarealone. We 
have heard a great deal lately about the influence of 
solar spots upon the weather, trade, and what not, 
but the evidence adduced in favour of the hypo- 
thesis is by no means conclusive. There isno harm, 
it is true, in framing a hypothesis, on the contrary, 
a hypothesis is generally a guiding idea which leads 
to fuller knowledge; but the hypothesis should not 
be a hasty one, and it should be scrupulously 
regarded as only a hypothesis until its indubitably 
proved to be something more. 

We have been led to make these remarks by the 
paper which was read by Mr. Alexander J. S. 
Adams, of the Postal Telegraphs, at the recent 
meeting of the Society of Telegraph Engineers and 
Electricians. From a series of observations, extend- 
ing from March 28 to April 26, 1879, on the postal 
telegraph line between Cardiff to London, Mr. 
Adams finds that there is a gradual rising and sink- 
ing of the normal “ earth current” of electricity in 
the wire, which may be regarded as a veritable 
‘electric tide.” In other words, the strength of 
the normal earth current in the wire, that is the 
current which is nearly always present, as distin- 
guished from transient impulses, is subject to 
periodic variations, They attain four maxima and 
four minima of electric level during every twenty- 
four hours, or more correctly, during each lunar day, 
and he has, therefore, deduced the theory that they 
are due, like the tides, to the relative position of the 
earth and moon. 

An elaborate diagram drawn by Mr. Adams 
showed how closely the normal earth current varied 
with the phases of the moon. When the moon is 
opposite that part of the earth where the wire is 
situated, the electric tide was seen to reach its 
maxima, and when at right angles to it the minima 
obtained, It, therefore, would seem to follow that 
the moon exerts a tidal disturbance on the static 
electricity of the earth, analogous to that which it 
produces on the aqueous envelope. When there is a 
maximum along a meridian of one hemisphere there 
will be a maximum along the meridian directly 
opposite ,it, and two minima along meridians distant 
90 deg. from it. There are, in short, belts of 
maximum and zones of minimum electric potential 
running round the earth. A peculiar lagging of the 
electric tides behind the moon is also observable, 
just as if some friction retarded them, but Mr. Adams 
offers no satisfactory explanation of this effect. He 
shows, however, that it is not due to the sun, and 
he gives evidence favouring the view that the 
electric tide enlarges to some extent with the alti- 
tude of the moon above the horizon. 

Such is the hypothesis of Mr. Adams, and the 
only consideration which mars the analogy between 
electric and ocean tides is the fact that in the case 
of the ocean there are ¢io flows and ¢wo ebbs during 
each lunar day, whereas in the case of the earth's 
electricity there are four. The author, however, 
thinks that ‘this disimilarity may yet prove more 
apparant than real;” why so he does not state. 
Assuming the hypothesis to be true, he further offers 
the suggestion that the lunar variations in the 
magnetic elements may be due to these electric 
variations. According to Walker (‘ Terrestial and 
Cosmical Magnetism”) the moon produces a_ smai/ 
though sensible variation in each of the three 
magnetic elements,—declination, inclination, and 
intensity. ‘‘In the case of each there is a double 
progression during each lunar day. The declination, 
inclination, and total force have each two easterly 
and two westerly maxima in that time.” May not 
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the moon, therefore, influence the needle through 
the medium of the terrestrial currents ? 

If Mr. Adams’s hypothesis is correct he has 
undoubtedly made an important discovery, and 
one which will throw a new light on the problem 
of the earth’s magnetism. But a month’s observa- 
tions on a single line of wire are manifestly a slender 
basis to support an inference of such magnitude. 
It is true that other electricians have observed 
similar tides in telegraph lines, notably Mr. 
Saunders of the Eastern Telegraph Company, 
who measured earth currents as far back as 1858, 
and collected a mass of data which he has kindly 
presented to the Society ; but these observations 
were made on submarine cables, and it was early 
foreseen by Faraday that the flow of the tide over 
a submarine cable would give rise to currents in it. 
In fact, Mr. Wollaston was led by experiment on 
the Submarine Company's cable across the Channel 
to suspect that the diurnal ebb and flow of the tide 
caused sympathetic variations in the cable, and on 
communicating his idea to Faraday the philosopher 
went to a laboratory note-book, and ape it with 
some pride pointed to an entry to the effect that 
if a wire were hung between Shakespeare’s Cliff 
and Cape Grisnez in France, the ocean tide run- 
ning up the Channel would cause electric tides in 
the wire. The Submarine Company’s cable was such 
a line, laid, not over, but beneath the water. Mr. 
Wollaston then asked Mr. Adams if there is any 
cable in the Cardiff to London line on which he 
had obtained his results, and it turned out that there 
is. It may be, therefore, that the sea water run- 
ning up and down the Severn causes the ‘electric 
tides” in question; but the whole matter is one 
requiring careful and extensive observation on 
several independent land circuits. 

Mr. Adams's paper inaugurated a valuable dis- 
cussion which did not terminate that evening. 
Professor W. Grylls Adams expressed the opinion 
that we should hesitate to ascribe “‘ earth currents” 
to disturbance of the static electricity of the earth, 
and thought that the lunar effect, if any, might be 
due to elastic tides in the solid mass of the earth 
due to the moon’s attraction. ‘The simultaneous 
appearance of aurora and magnetic storms at such 
widely sundered places as Kew, St. Petersburg, and 
Melbourne, is a remarkably significant fact, which 
we believe he is at present studying. Professor 
Perry pointed out that the existence of a static 
charge on the earth, coupled with its axial rotation, 
would produce a magnetic effect, though as Pro- 
fessor Rowland had shown, not enough to account 
for terrestrial magnetism. He also agreed with 
Professor Adams as to the effect of bulging under 
lunar attraction, and drew attention to the curious 
fact that in Japan, when earthquakes occur, they are 
invariably accompanied by earth currents in the 
telegraph wires, like those which traversed the 
European lines at the time of the Egyptian earth- 
quake and the irruption of the Skaptar Jokul 
in 1873. 








RADIANT HEAT AND GASES. 

Proressor TYNDALL is one of those who attribute 
the musical tones yielded by different substances 
when held in the path of an intermittent beam of 
light, to the expansion and contraction of the sub- 
stance due to alternative heating and cooling. If 
this be so, he argues, those gases and vapours which 
are supposed to absor) radiant heat, will produce 
more intense sounds in the radiophonic beam than 
the solid discs of Professor Bell. ‘I pictured,” 
he says in his own admirable language, ‘ every stroke 
of the beam responded to by a sudden expansion of 
the absorbent gas, and concluded that when the 
pulses thus excited followed each other with sufli- 
cient rapidity a musical note must be the result. 
Highly diathermanous bodies, I reasoned, would pro. 
duce faint sounds; while highly athermanous bodies 
would produce loud sounds; the strength of the 
sound being as it were a measure of the absorption.” 
Professor Tyndall has made the interaction of 
radiant heat and gaseous matter one of his favourite 
studies, and was quick to see that the photophone 
of Professor Bell would afford him a new means of 
investigating the subject and testing his former 
results, His first experiment was made with bisul- 
phide of carbon, and was described by us in our 
account of the proceedings of the Society of Tele- 
graph Engineers, December 8th (see ENGINEERING, 
vol, xxx., page 600). Since then he has extended his 
experiments so as to include most of the gases and 
vapours used in his earlier researches. The apparatus 


he employs consists of a Siemens electric lamp as 
the source of light. A parallel beam is projected 
by means of silvered mirrors, as glass lenses were 
found to rob the beam of its effectual rays. <A 
circle of sheet zinc cut into teeth and gaps round 
the rim was caused to rotate in the path of the 
beam so as to rapidly interrupt it, and a flask of the 
gas under examination was held immediately behind 
the disc so as to receive the shocks of the beam. 
From the flask a tube of india-rubber led the emitted 
sound to the observer's ear. With this arrange- 
ment the most highly absorbent vapours revealed 
by Dr. Tyndall’s former experiments, namely, those 
of sulphuric, formic, and acetic ether, were found to 
give very loud tones, whereas chloroform and bisul- 
phide of carbon, known to be the least absorbent, 
were found to utter sounds barely audible. ‘Turn- 
ing to gases, dry air, oxygen, and hydrogen gave 
out very feeble tones, whilst carbonic acid, nitrous 
oxide, and above all olefiant gas, yielded loud notes. 
Indeed, when the beam was in good condition, and 
the bulb well chosen, the note from olefiant gas 
seemed as loud as that of an ordinary organ pipe. 
The above order agrees with the order for absorp- 
tive power obtained by Dr. Tyndall in his former 
experiments, and testifies that the amount of 
absorption and intensity of sound go hand in hand, 
In the course of these experiments Professor Tyndall 
devised a novel sound lens. He exposed a soap- 
bubble filled with nitrous oxide to the intermittent 
beam, but it gave out no sound, probably because 
the gaseous pulses expended themselves on the 
flexible envelope which transferred them to the air. 
Hence he inferred that the bubble would be equally 
sensitive to impulses from without, and well adapted 
fora sound lens. Placing a “sensitive flame ” some 
feet distant from a small sounding reed, the pressure 
was regulated to make it burn tranquilly, and a 
bubble of nitrous oxide was then placed in front of 
the reed. The sound-concentrating qualities of the 
bubble were immediately demonstrated by the 
sudden fall and roaring of the flame. A bubble of 
hydrogen gas restored it to tranquillity. (Gaseous 
ammonia and the invisible vapour of water were also 
found by Dr. Tyndall to give out musical tones, and 
humid air proved more musical than dry air. In 
fact, any athermanous gas diffused in the air suffices 
to exalt the sounds, The rule that volatile liquids 
and their vapours absorb the same rays was verified 
by interposing a film of the liquid in front of the 
vapour, when the tones were quenched. A good 
lime-light gave still louder effects than the electric 
arc, and a candle flame was suflicient to evoke 
notes in the stronger vapours, without any reflector 
when placed close to the rotating disc. A red-hot 
poker produced strong sounds which died away as 
the poker cooled to blackness, or more accurately to 
a temperature below that of boiling water. An 
incandescent platinum spiral likewise produced loud 
tones with ten ceils in circuit. With the lime-light 
the vapours of certain perfumes, such as patchouli, 
and especially cassia, yielded a distinct note, and 
marsh gas gave very powerful sounds. Altogether 
Dr. Tyndall’s results, with this convenient mode of 
investigation, go to prove the accuracy of his former 
conclustons, 








NOTES. 
Dr. JOULE’s Papers, 

Tue collected papers of Dr. Joule, of Manchester, 
are about to be published by the Physical Society of 
London, and will be corrected by the author. This 
society has already issued the papers of the late Sir 
Charles Wheatstone, but the ain we understand, 
have not been so large hitherto as was anticipated. 
The selection of Dr. Joule to receive the Arnott 
gold medal was made by the Society of Arts on the 
recommendation of the Physical Society, a young 
scientific body which is evidently in a flourishing 
condition, and now numbers over three hundred and 
twenty members. The President for the ensuing 
year is Sir William Thomson. 


[Ron SHIPBUILDING IN BRISBANE. 

The Brisbane papers recently received, record 
the launch at that place of the steam dredger 
Octopus, which, together with her machinery, has 
been constructed by Messrs. Smellie and Co., from 
the designs of Mr. Nisbel, the chief engineer of 
harbours and rivers. The launch is noteworthy, as 
the Octopus is, we understand, the largest vessel 
which has yet been built in the southern heruisphere. 
She is 164 ft. long over all, 30 ft. beam, 11 ft. 6 in. 





deep, and has a draught of 6 ft. 6 in. with 200 tons of 
coal on board. The dredging machinery is intended 





to raise 300 tons of material per hour, and is driven 
by a pair of engines with cylinders 23 in. in diameter 
and 36 in, stroke, supplied with steam at 40 Ib, 
pressure by two boilers. ‘The vessel is also pro- 
vided with two auxiliary engines for working winches, 
Altogether the launch of the Octopus shows that 
mechanical engineering is making decided progress 
in Brisbane. 
Boupet’s MIcrorHone, 

A convenient form of microphone for telephonic 
yurposes has been contrived by M. Boudet, of Paris. 
t consists of a mouthpiece fur speaking into, closed 

by an ebonite disc, one millimetre in thickness. 
This is the vibrating plate, and carries bebind it 
attached to its centre a copper plug or piston which 
presses upon a row of six round pellets of retort 
carbon filled into a glass tube so as to be in contact 
with each other. ‘The last pellet rests on a second 
plug of copper which in turn rests against a delicate 
spiral spring at the end of the tube. By means of 
a thumbscrew the force of this spiral spring can be 
regulated so as to produce the pressure of the micro- 
phonic contacts requisite to give the best articula- 
tion. The current from six Gaiffe, or chloride of 
zinc and manganese cells, is sent through the pellets, 
and the vibratory pressure of the diaphragm upon 
the pellets gives rise to the undulations of current 
which passed through the telephone are heard as 
articulate speech, ‘The whole instrument is mounted 
on a jointed stand which accommodates it to the 
speaker. 

Tue GRanp CANAL DE L’'Est. 

A complete history of the origin and construc- 
tion of the great French canal from the Marne to 
the Rhine and the Canal de l'Est, is now pub- 
lished under the title of ‘‘ Alimentation du Canal de 
la Marne au Rhin et du Canal de l'Est,” by M. 
Alfred Picard. This canal was conceived by M. 
Frécot, and undertaken for the purpose of making 
good the loss of the Strasburg junction of the two 
canals from the Rhone and the Marne to the Rhine, 
by the secession of Alsace and Loraine after the 
war of 1870. It provides a waterway within the 
limits of the new frontier between the North Sea 
and the Mediterranean. Commencing on the Meuse 
near the Belgian frontier, a little below Ginet, it 
skirts Mézitres, Sedan, Commercy, Toul and Nancy, 
passes pear Epinal and terminates at Port-sur-Sadue, 
on the well-known tributary of the Rhone, The 
total length is about 290 miles, and the estimated cost 
is a million francs, ‘The section between the Meuse 
and the canal from the Marne to the Rhine has been 
constructed, and the whole work is expected to be 
finished in less than two years. 


RounDabout TELEGRAPHING. 

There are many instances on record of what may 
be called roundabout telegraphing, but the following 
is certainly amongst the most curious and interest- 
ing. Last Sunday night during the snowstorm in 
Scotland the railway telegraph wires were not 
working north of Forfar, and there was only one 
postal wire to the south. Communication with one 
wire was opened with Peterhead in the course 
of the evening, and the lines were restored to 
Keith, but some time must yet elapse before the 
whole of the telegraph system can be put thoroughly 
in order. Before the wire was repaired between 
Aberdeen and Peterhead the messages for the 
latter place were taking a very remarkable route. 
A message despatched from Peterhead, where 
there is a North Sea box testing apparatus together 
with powerful batteries, passed along the North Sea 
cable to Egersund, where it was translated into 
Norwegian. Thence it was sent in circuit to Arendal 
and Christiania, and from the last-mentioned place 
it was transmitted to Gothenburg in Sweden. From 
this point it was retransmitted and passed on to 
Newcastle, where it was again translated into Eng- 
lish. It was then despatched to Edinburgh, and 
thence to Aberdeen, which place it reached in six 
hours after it had left Peterhead. Since the fore- 
going was put in type we have fallen in with 
another instance of roundabout telegraphing during 
the same storm, one showing the circuitous route 
which a telegraphic message had to take in order 
to get from Aberdeen to Turriff, a distance of 
only 37 miles. The telegram was first sent from 
Aberdeen to Edinburgh, from which place it was 
forwarded to Inverness, and thence to Keith. From 
Keith it was despatched to Buckie, thence to Banff, 
from whence it was finally sent to Turriff. 


FLASHING SiGNats BY Exectric Licurt. 
In a recent ‘* Note” the ingenious plan of M. Mer- 








cadier for flashing signals on the Morse code by 
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means of a petroleum lamp fed with oxygen, was 
described, ‘The same inventor has devised an appa- 
ratus for flashing the electric light in a similar 
manner. ‘To do this properly it is necessary to 
bring the carbons into contact so as to start the 
current, then to withdraw them to a distance suit- 
able for the are to form, and finally to break the 
arc at the end of the signal so as to cut the current 
off and bring the carbons together again in order 
to repeat the signal when required. This is effected 
by placing the negative carbon horizontal and the 
positive one vertical, and supporting the latter by 
a stem which is raised, kept in a stationary posi- 
tion, and lowered again by means of a revolving 
cam so fashioned as to give the desired movement. 
‘The wastage of the vertical carbon is also compen- 
sated by advancing it alittle every revolution of the 
cam. ‘lhe advance is made by automatically loosen- 
ing the clips holding the carbon and allowing it 
to drop freely into contact with the lower carbon, 


The latter carbon is also caused to present a fresh 
surface under the point of the vertical one by the 
gearing of a rack and pinion which gives it a for- 


ward movement after each signal. With such an 
arrangement a lighthouse can be made to repeat 
ite distinctive signal by the operation of clockwork, 
or a message can be flashed by actuating the cam 
at will 

Lire IN METEORITES. 

Most of our readers will remember the hypothesis 
put forth by Sir William Thomson in his presidential 
address to the British Association several years ago, 
to the effect that life probably originated on the 
earth from seeds brought to it on meteorites from 
the ruins of another world. The hypothesis, which 
was framed in admirable language, was contained in 
the concluding part of his address, and produced a 
shock of surprise amongst the audience, The 
idea has been subsequently ridiculed, but the 
recent researches of Dr. Otto Hahn would seem 
to prove that in Germany at least it has adherents. 
Dr. Hahn bas just published a quarto volume 
under the title of ‘* Die Meteorite und ihre 
Organismen,” profusely illustrated by photographs 
of the microscopic aspects of meteoric stones, 
and his conclusion is that meteorites are full of 
fossil débris of spongiaria and polypes, some of 
which exist on the earth, and others which belong 
to other planets. But M. Meunier, of the French 
Academy of Sciences, has demonstrated that the 
figures which Herr Hahn has taken for organic ves- 
tiges are merely clustering crystals of eulatite. In 
fact, M. Meunier successfully creates the zoophytes 
in question in his laboratory. The mistake of the 
German savan¢t reminds one of the hallucination 
which Demaillet (Jelliamed) laboured under during 
the last century, when he believed that he had 
found in certain curious flints the proofs of Nature’s 
maiden efforts to create man, 

UNIVERSITY COLLEGE. 

On the evening of Wednesday last, a banquet 
took place in the library of University College, 
London, to celebrate the inauguration of the new 
north wing which has just been added to the build- 
ing. Of this extension we gave particulars in our 
number of the 21st ult. (ride page 68 ante), and we 
need not therefore enter into details here, but we 
may state that the laboratories, class rooms, studios, 
&e., which the new wing contains, have been admir- 
ably laid out, and they form a most valuable addi- 
tion to the accommodation of the College. The 
new wing has been designed by Professor T. Hayter 
Lewis, and carried out under the direction of Messrs, 
Perry and Reed, architects, who have prepared a 
well illustrated pamphlet describing the additions to 
the College. An important result of the opening of 
the new wing is the setting free of space in the 
older portion of the building for the extension 
of the engineering laboratory which is being so 
efficiently developed by Professor Kennedy. Of this 
laboratory we spoke at some length in our notice 
of the 2lst. ult. Altogether University College is 
doing good work, and we are glad to hear that it is 
meeting with constantly increasing support. The 
gathering on Wednesday night last was of a very 
influential character, and amongst the speakers were 
included the Earl of Kimberly, Viscount Sherbrooke, 
Professor Max Miiller, Dr. Tyndall, Professor 
Huxley, Professor Morley, Sir John Lubbock, 
Sir Frederick Leighton, the Master of the Rolls, 
Professor Roscoe, Professor Williamson, and other 
representative men. 


THE Future OF THE Dominion OF CANADA. 
Sir Alexander Galt, the High Commissioner for 





the Dominion of Canada in London, has just com- 
municated some interesting information on the 
future of that country in a paper read before the 
Royal Colonial Institute. Within the area of what 
is now known as the Dominion of Canada, and 
which stretches from the Atlantic to the Pacific 
Ocean, there are widely spread coal-fields and rich 
deposits of all varieties of minerals. ‘The least 
fertile region which includes the new province of 
Manitoba has many hundreds of miles of naviga- 
tion, and it is fertilised by many tributary streams 
issuing from the Rocky Mountains. The fisheries of 
the Dominion yielded nearly three million sterling 
last year. ‘There is a public debt, but it only repre- 
sents 8/. per head of the population, and it has 
been utilised on the magnificent railway and canal 
system, on lighthouses for navigation, on the acqui- 
sition of the great North-West and other public 
works. Vessels can now pass, by means of the canal 
system, from the western lakes to Montreal and the 
ocean, and when the enlarged locks are completed, 
in two years, vessels of 1500 tons will pass from 
Chicago and Lake Superior to Montreal, a distance 
of considerably over 1000 miles, thus placing the 
Western States of America and Canada 500 miles 
nearer to England than by the present route to New 
York. The Pacific Railway has already 260 miles 
in operation ; 500 additional are expected to be 
completed in a year ; and within four years commu- 
nication by water and railway will be complete 
through Canada, opening up 1000 miles of the 
North-West prairies. 


BoILer INSPECTION. 

The report for the year 1880 of Mr. John Waugh, 
the chief engineer of the Yorkshire Boiler Insurance 
and Steam Users’ Company, Limited, is now before 
us, and is specially worthy of notice on account of 
the evidence it affords of the attention paid to 
thorough examinations by this company. Mr. 
Waugh reports that in 1877, 91 per cent. of the 
boilers insured by the company underwent thorough 
examinations, while in 1878 the number was 77 per 
cent., in 1879, 84 per cent., and last year it reached 
the very satisfactory proportion of 98 per cent. 
Mr. Waugh remarks that “ every boiler ought to be 
‘* thoroughly examined once a year, and unless this 
‘* be done, the fact of its being insured or under 
‘* guarantee is no safeguard either to the boiler- 
‘« owner, his employés, or the public.” Mr. Waugh 
is also ‘in favour of legislation to compel boiler- 
‘* owners to adopt thoroughly competent inspection, 
‘“‘ and the attachment of a safety valve entirely out 
‘© of the control of owners or employés, prorided 
‘« legislation’can be effected ‘ without interfering more 
‘‘ than is necessary with the legitimate enterprise’ of 
‘‘the various industries.” ‘There is, no doubt, a 
steady growth of public feeling throughout the 
country in favour of steps being taken for the 
enforcement of the compulsory inspection of steam 
boilers, and we are of opinion that it will in no 
way be difficult to carry out such legislation on 
the subject as will attain the desired ends without 
in any way causing inconvenience to those boiler 
owners who endeavour to maintain their boilers in 
a proper state of efficiency, For those boiler owners 
who from recklessness, ignorance, or parsimony, 
work boilers in an improper condition and without 
proper supervision we have no sympathy whatever, 
nor do we consider that their convenience need in 
any way be taken into account. We give on another 
page of the present issue the text of a Bill (now 
before Parliament) which has been framed with a 
view of obtaining in all cases a satisfactory investi- 
gation of boiler explosions, and this measure if 
passed—as we trust it will be—will form an impor- 
tant step towards the end in view. 


Tue Borer Expositions AT PADDOCK AND BATLEY. 

On the afternoon of last Wednesday week, the 
9th inst., a boiler explosion of an unusual character 
occurred at the boiler works of Mr. William Arnold, 
at Paddock, near Huddersfield. The boiler which 
exploded was of the horizontal, externally fired, 
multitubular type, and had a shell 20 ft. 10 in. long 
by 6 ft. 7 in. in diameter, composed of + in, plates, 
At one end the shell contained a combustion chamber 
6 ft. 9in. long and of oval section, this chamber 
being 3 ft. 7 in. high by 5 ft. Qin. wide, and being 
made of 4 in. plates without any stays or crors tubes. 
From this chamber 108 tubes, 2?in. in diameter, 
extended to the other end of the boiler. The boiler 
was a new one, and at the time of the explosion it 
was being tested with steam at 801b. pressure, sup- 
plied by a neighbouring boiler. A boiler maker, 
Robert Batley, was inside the combustion chamber, 


aud was stated to be caulking when the boiler gave 
way by the combustion chamber, rending upwards 
from the bottom. The man was literally blown to 
pieces, while a lad, Charles Moore, who was attend- 
ing him with his tools, was also killed, and Mr. 
Arnold, who was standing near, was blown down. 
Three other persons were likewise injured. There 
had been no hydraulic test prior to the steam test. 
The inquest on the persons killed was opened at 
Paddock on the 10th inst., and was adjourned until 
yesterday, when scientific evidence was given as to 
the cause of the failure, Mr. John Waugh, the chief 
engineer of the Yorkshire Boiler Insurance and 
Steam Users’ Company, having been requested to 
examine and report upon the boiler. We shall post- 
pone any detailed discussion of the circumstances of 
the case until this evidence is before us, but in the 
meantime we may remark that the explosion affords 
another instance of the danger of caulking a boiler 
| while under steam pressure. Several explosions 
| have occurred under such circumstances, and the 
Manchester Steam Users’ Association has more 
than once published warnings against this practice. 
Respecting the explosion which occurred on the 
19th ult. at the New Brighton Mills, of Mr. Thomas 
Hirst, at Carlinghow, near Bradford, and which 
caused the death of sixteen persons, we also pro- 
pose to defer comment until the conclusion of the 
inquest. The latter at present stands adjourned 
until next week. The coroner, we are glad to say, 
is being aided by Mr. T. J. Richards, of the Board 
of Trade, and the inquiry promises to be a thorough 
one. Mr. John Waugh has in this case also been 
requested to report on the cause of the explosion. 
Judging from the evidence already given, this is 
another instance which will strengthen the case of 
those who advocate the compulsory inspection of 
boilers. 
MEASURING ELECTROMOTIVE FORCE. 

A new method of measuring the electromotive 
force of a battery by means of the torsion balance 
has been applied successfully by M. J. B. Baille, 
and the results communicated to the French 
Academy. To obtain good indications the pertur- 
bations due to the trembling of the ground and the 
electricity of the atmosphere had to be eliminated 
by mounting the instrument on solid pillars, and 
enclosing it in a metal case connected to the earth. 
Variations of temperature are also guarded against 
by a thick jacket of wood shavings around the 
balance. ‘The balance employed consisted of a long 
torsion wire of annealed silver, carrying at its lower 
end a lever terminated by two gilded copper balls. 
The lever was suspended at an equal distance from 
four similar fixed balls placed at the corners of a 
rectangle, each diagonal pair of balls being connected 
by wire. The lever was connected by the torsion 
wire to the positive pole of a standard battery, the 
other pole being to earth. One pole of the battery 
to be measured was then connected to the fixed 
balls, the other pole being to earth, and the deflec- 
tions of the lever observed on a scale of clear glass 
placed about 10 ft. from the lever. Coulomb’s well- 
known formula for static charges gave the electro- 
motive forces of the cells measured, ‘The following 
numbers represent the potential of an element of the 
kind described, that is the quantity of electricity 
spread upon a sphere of 1 centimetre radius, in 
electric units. 





Open circuit. 
Voltaic cell eee 0.03415 


Zinc, — of copper, copper cell... 0.02997 

» acidulated water, sulphate of 

copper ... ing ads ans eve 0.03709 
Zinc, salt water, carbon, peroxide of 

manganese ... see om ae 0.05282 
Zine, salt water, platinum, chloride of 

platinum sek we ~ - 0.05027 
Zinc, acidulated water, carbon, nitric 

acid. eee ins a vF 0.06285 


TECHNICAL POCKET ALMANACKS, 


The Germans have long and deservedly enjoyed 
the reputation for being excellent compilers and 
collectors of material, and one remarkable proof of 
this almost national peculiarity is the number of 
technical pocket almanacks, published for almost 
every special branch of engineering, architecture, 
and technology. ‘The number of ‘“ Ingenieur 
Kalenders” is quite considerable, and those of P. 
Stuhlm, Essen, W. H. Uhland, Leipzig, and H. 
Fehland, Diisseldorf, are probably those best known 
and most widely circulated. They all contain 
numbers of tables useful to engineers; notes, 
formule, and results from different branches of 
mechanics, tabulated particulars of materials, and a 
variety of information which it is desirable for 





































































































































































































178 


ENGINEERING. 








x 


[Fep, 18, 1883, 





engineers to have in the most convenient form. 
These pocket companions, some almost too volumi- 
nous, but probably therefore more complete, are 
neatly bound, contain an almanack and note-paper, 
and it is but rarely that we meet a German engineer 
without one or the other of these companions in his 
pocket. We have recently received a marine 
almanack, compiled by the editors of the Witthulungen 
aus dem Gebiche des Seewesens, published at Pola, 
which is rather an innovation in the particular road 
it has laid out for itself. After the usual mathe- 
matical tables there follows a number of tables and 
notes on nautical matters, nautical astronomy, ship- 
building, both iron and wood, marine engineering, 
notes on ship fittings and riggings, and a variety of 
other information. Following this we find very 
exhaustive tables on the navies of all nations, giving 
name, power, and general particulars of every vessel 
in the service, and tables of naval artillery, completely 
dimensioned, of every European nation and North 
America. The rest of this interesting little pocket- 
book contains regulations for the Austrian marine 
service, lists of officers, and other information, chiefly 
interesting only for those for whose use the book is 
really intended—the Austrian marine officer; but, 
as will be seen from the short notice above, a quantity 
of information of general interest is contained in it, 
and we heartily recommend this little volume to all 
those who are interested in international marine 
matters. 
Tue Density oF Fiuip METALS, 

The oncosimeter of Mr. T. Wrightson, C.E., 
employed by him in his well-known researches 
on the physical changes occurring in iron and 
steel at high temperatures, has been successfully 
applied by Professor Chandler Roberts, F.R.S., 
and Mr, Wrightson, in determining the density of 
fluid bismuth. ‘The instrument is well adapted for 
measuring the fluid densities of metals as proved by 
Mr, Wrightson’s experiments with fluid cast iron. 
Its acting principle is as follows: If a spherical 
valve of any metal be plunged below the surface of 
a molten bath of the same or another metal, the 
cold ball will displace its own volume of molten 
metal. Should the densities of the cold and molten 
metal be the same there will be equilibrium, and 
no floating or sinking effect will be exhibited. 
Should, however, the density of the cold be greater 
than of the molten metal, there will be a sinking 
effect, and if less a floating effect when first im- 
mersed. And as the temperature of the submerged 
ball ri-es, the volume of the displaced liquid will 
increase or decrease according as the ball expands 
or contracts. In order to register these changes the 
valve is hung on a spiral spring, and the slightest 
change in buoyancy causes an elongation or con- 
traction of this spring, which can be read off ona 
scale of ounces, and is likewise recorded by a pencil 
on a revolving drum covered with a roll of paper. 
A diagram is thus traced out, the ordinates of which 
represent increments of volume, or in other words, 
of weight of fluid displaced; the zero line, or 
line corresponding to a ball in a liquid of equal 
density to that of the ball, being previously traced 
out by revolving the drum without attaching the 
ball of metal itself to the spring, but with all other 
auxiliary attachments. From the results of six 
experiments made with this apyaratus in the labo- 
ratory of the Royal Mint, the density of fluid 
bismuth comes out 10.055, and as the specific gravity 
of solid bismuth is 9.82, we are probably now cor- 
rectly aware of the change of density experienced 
by that metal in passing from the solid to the fluid 
state. At the last meeting of the Physical Society, 
Mr. Wrightson exhibited the ‘ oncosimeter,” and 
showed how it could be applied to solve such geologi- 
cal problems as the change of volume undergone by 
rocks in cooling from the molten state. 

Deep-SEA EXPLORATION. 

Mr. J. Gwyn Jeffreys has recently condensed 
into a lecture the most important conclusions 
derived from the several expeditions sent ouj from 
our shores for the purpose of deep-sea exploration, 
‘These conclusions are all the more valuable because 
made by one who distinguished himself in these 
scientific cruises by his laborious and successful 
work. The sea bottom, we know, is as uneven and 
irregular as the surface of the earth itself. There 
is much the same diversity of hills, valleys, plateaus, 
gorges, and mountains, with approximately the same 
altitudes and configurations. Hence the variations 
in the depth of the waters of the ocean. A zone of 
120 deg. extending from 60 deg. N. to 60 deg. S. 
was carefully surveyed by the Challenger expedition, 
when it was ascertained that the average depth was 





2500 fathoms, or nearly three miles. The greatest 
depth was found in the North Pacific, when the 
sounding line recorded 4620 fathoms, or nearly 54 
miles. This is almost equal to the altitude of 
Mount Everest, the culminating point of our globe. 
The highest temperature of the sea bottom at depths 
exceeding 1000 fathoms was 50.5 deg. Fahr., whilst 
the lowest was 32.1 deg. Fahr. The average tempe- 
rature does not appear to be above freezing point, 
and this is not incompatible with animal life, as has 
been shown by repeated observations made in Polar 
waters, Another point of interest which Mr. Gwyn 
Jeffreys mentions as having engaged his attention, 
is the total darkness that is supposed to pervade 
the sea depths. We have no special data from 
which to infer how far the solar rays may pene- 
trate the waters of the ocean before being entirely 
absorbed. It is true, Dr. Siemens contrived an 
apparatus by means of which a permanent record 
of the presence and intensity of light was to be 
obtained on sensitive photographic paper; but, as 
yet, we believe, no results have been published. 
A somewhat similar experiment was made by Pro- 
fessor Forel in the Lake of Geneva, and at a depth 
of only thirty fathoms the paper was completely 
unaffected. This, however, proves nothing for the 
absorption of light in oceanic depths, because the 
waters of Lake Geneva are very peculiar, owing to 
the considerable proportion of suspended and float- 
ing particles of mica carried down into it by the 
glacier streams from the adjacent mountains. Mr. 
Gwyn Jeffreys, however, believes that the ocean 
depths are not wholly devoid of light, and he 
bases this opinion chiefly on the great number of 
organisms taken at various depths and possessing 
considerably developed visual organs. Thus cuttle 
fishes, which are known to have highly organised 
eyes, were taken in several hundred fathoms of 
water, and many keen-sighted molluscs were obtained 
from 1200 and even 2000 fathoms, Mr. Gwyn 
Jeffreys supports his argument by an appeal to 
colour. In two of his expeditions he took many 
deep-sea animals which were brightly and intensely 
coloured. He obtained shrimps in abundance of 
‘‘an intense bright scarlet,” and sea cucumbers of 
‘a deep purple” hue. These and similar facts point 
to the conclusion that there must be some other 
light than the feeble glow of phosphorescent 
organisms in the abysses of the ocean, 


Tue Reese Fusine Disc. 

From time to time truly remarkable accounts have 
appeared in the American papers of this machine, 
but so far as we know no authentic reports of its 
actual performances have been iiiidealnh neglect 
somewhat to be wondered at, since if all be true 
that has been somewhat vaguely claimed for it, it 
should not only find a place in every machine shop, 
but its action depends upon a physical law which still 
remains to be investigated. The Reese fusing disc 
consists simply of a circular sheet of iron about 42 in. 
in diameter and .20in. in thickness, the periphery 
being smooth. It is mounted like an ordinary 
circular saw and is driven at a speed of 2300 revolu- 
tions per minute, giving a circumferential speed of 
about 25,000 ft. In front of this rapidly revolving 
disc, but not touching it, is brought the piece of 
steel or iron to be cut, the piece being caused to 
revolve at about 200 revolutions per minute. As 
soon as the steel to be cut comes nearly but not quite 
in contact with the disc, the surface becomes fused 
at the point nearest to contact, and as the bar 
revolves a groove is formed, which rapidly deepening 
passes through the barand seversit. In this way it is 
said that the ends of revolver chambers are finished 
up by hundreds of thousands. A letter written upon 
this subject by Mr. Reese to La Nature finds a place in 
the columns of the current number of that journal. 
In this letter Mr. Reese makes some startling asser- 
tions which he explains by more startling theories. 
He says that the metal removed from the bar being 
cut, is converted first into a molten state, which 
passes afterwards into a shower of brilliant white- 
hot sparks. But the temperature of the molten steel 
is practically the same as that of the surrounding 
atmosphere ; it will not burn the hand, nor blacken 
white paper, nor ignite a cotton wick soaked in oil. 
He adds, ‘‘ The comparatively cold sparks burn like 
a hot poker, while the glistening incandescent 
molten mass will not burn at all, and will not dis- 
colour white paper.” Mr. Reese believes that this 
remarkable phenomenon of cold fusion is produced 
as follows, ‘The molecules of air are projected 
divergently by the revolutions of the disc at a 
velocity of 2500 ft. per minute, and this produces a 
certain increase in intermolecular distances, and at 


the same time an absorption of latent heat. The 
particles of air. are thrown against the bar at a 
‘melting velocity,’ and under the effects of the innu. 
merable blows and the compression resulting there- 
from, the latent heat is set free, and is transmitted 
to the bar being cut; the metallic molecules of the 
bar are thus brought to a ‘ melting velocity,’ and the 
bar melts in the neighbourhood of the disc.” This 
is a very ingenious explanation, but it does not deal 
with the phenomenon of the molten metal being too 
cold to discolour paper. Is it not a simpler and 
more common-sense explanation that the Reese disc 
is only an ordinary cutting disc, with the detail 
of revolving the bar added, and are not the fusion 
and severance produced by contact between the 
disc and the bar in the ordinary way? ‘The only 
proof we have seen advanced that the two are not in 
contact is that when stopped midway in its work, 
the groove is wider than the disc and clear of it in 
front; but the slightest irregularity in the metal of 
the disc, in its construction or its mounting, would 
account for the lateral clearances, and the least 
eccentricity, or even the expansion of the disc at so 
great a velocity would explain the other clearance, 
And this explanation must recommend itself to most 
minds in preference to the droll idea that the edge 
of the disc imparts a ‘‘ melting velocity” to the air. 








FOREIGN TECHNICAL LITERATURE. 

THE Gaceta de los Caminos de Hierro (Madrid), of 
January 30, bas an article on the advisability of 
employing steam for tramways, and also refers 
to the Tempest-Anderson heliograph. 





An article in La Cronica de la Industria (Madrid), 
January 30), takes up the question of the capabilities 
of Portugal as a manufacturing country ; but this 
does not seem to be a matter of interest outside 
the Peninsula, A notice of the fire-brigade plant 
in use in, and suitable for Spain, will prove much 
more interesting. 

In the Zeitschrift des Verbandes der Dampfkessel 
Uebermachungs V ereine (Breslau) for February is an 
article upon the capacity of safety valves, in which, 
after making special reference to the Prussian Laws 
on the subject, the writer gives formule to enable 
makers not only to comply with the requirements 
of that country, but also with thore of France and 
Austria, at the same time practically considering the 
question irrespective of legal points. 

La Lumiére Electrique (Paris) of January 29 con- 
tains the continuation of M. du Moncel’s review of 
the applications of electricity. He describes in the 
present number the various cables and wires used 
for submarine and subterranean lines, the ordinary 
above-ground wires, and the insulated wires used for 
interior communication. Referring to telephones, 
he divides them into four classes: those with carbon 
transmitters, those with liquid transmitters, voltaic 
arc, and electro-magnetic telephones, He completes 
his notice of electric telegraphy with references to 
pneumatic, optical, and military telegraphs. 





The number of the Annales Industrielles (Paris) for 
the 13th inst. contains, amongst other interesting 
matters, engravings and descriptions of carriages 
constructed by the Compagnie Francaise de Matériel 
de Chemin de Fer, for the Lima and Magdalena 
Railway, a line of 3 ft. Gin. gauge. ‘The carriages 
have bodies 20 ft. long, by 8 ft. 24in. wide, and 
7 ft. 4in, high, so that these two latter dimensions 
approximate those of carriages of normal gauge. 
The first-class carriages carry 24 and the second- 
class 40 passengers. ‘The under frames are of iron, 
and the carriages, which have centre buffers and 
couplings, are of light construction. 

La Nature (Paris), of February 5, contains an 
article by M, Léon Malo, on asphalte, its origin, 
preparation, and use, in which he describes asphalte 
as being bitumen strongly impregnated with chalk. 
He considers it to be produced by bitumen penetrat- 
ing beds of carbonate of lime. ‘The first application 
of asphalte as a roadway was made in 1849, by 
M. Mérian. a Swiss engineer, to whom the idea had 
been suggested by accident ; and in 1854, the first 
trial of it was made in Paris, in the Rue Bergére. 
A full description is given of the now well-known 
processes for laying it down, and the experiments 
by which the results were arrived at are also 
referred to. 


The Zeitung des Vereins Deutscher Eisenbahn 





Verwaltungen (Berlin) of February 7 and 11] contains 
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two articles on the cost of peer and goods 
traffic, which being based on the special conditions 
existing in Germany, is hardly of sufficient interest 
to warrant our giving details ; at the same time, there 
is much to be gathered from it, especially at the 
present time, when the reduction of freights and 
fares in this country is attracting so much attention. 
In the latter number appears an article referring 
to the distribution of the wagons belonging to the 
German railways among the collieries of the Ruhr 
district. ‘This question is one which only affects us 
indirectly, and although we may have occasion to 
refer to it incidentally at some future time, we cannot 
do more than call our readers’ attention to it now. 


La Métallurgie (Paris) of February 2 has a 
description of a new system of machine moulding, 
brought out by M. Julien, which is expected to 
obviate the difficulties at present met with. In 
order to do away with any lateral movement, the 
flask is connected magnetically with the bed, while 
the process of moulding is going on; whilst, to 
prevent the sand from adhering to the pattern, a 
thin film of india-rubber is laid over the latter. 
This film, it is said, upon pressure being applied, 
adapts itself perfectly to the form of the pattern, 
without at all adhering to the sand. ‘The upper 
and lower parts of the casting-box are also held 
together by magnetism produced by an electric 
current, which prevents the possibility of any 
movement, Other details of the process are 
described. 





The Nouvelles Annales de la Construction (Paris) 
of December refers to the two processes employed 
on the French railways for preserving wooden 
sleepers, ramely, saturation with creosote, and 
with sulphate of copper. ‘The former process is the 
more expensive—the cost being 1 franc 91 cent. 
for elm sleepers, and 98 cent. for oak ; whilst, by 
the latter, the costs for elm and oak are only 
1 franc 57 cent. and 35 cent. respectively. A 
method discovered by M. Jacques is also described, 
the originator claiming that it is much more 
complete than either of the above. It consists in 
injecting into the wood, fatty matters (in the form 
of asolution of soap) combined with phenic acid, 
which thoroughly penetrates the fibres. After eight 


days, a large proportion of the moisture having | 


evaporated, a chemical action is set up, and a fatty 
acid produced which is insoluble in water, and com- 
pletely protects the fibres against moisture. 


Dingler’s Polyteknische Journal of February con- 
tains an article on the Russian pig-iron trade, in which 
the writer states that the chief ores worked are 
magnetic, brown and red hematite, and spathose 
ores. The fuel most generally used is charcoal. 
The furnaces are chiefly of very old form, built of 
stone or brick, the interior rectangular, and the 
well round ; they are generally cold blast, and their 
height varies from 30 ft. to 50 ft., but in Central 
Russia the average is 40 ft. All the various 
systems of blast heating are in force, and the blast 
engines are equally varied. In the old furnaces 


the latter are mostly single-cylinder vertical engines ; | 


in those of newer construction, double-cylinder 
vertical with a few oscillating cylinder engines 
are employed. Analyses of the various ores in use 
are given, and many other details supplied which 
want of space forbids us to quote. ‘There are only 


a few furnaces in the South of Russia which use | 


coal. Sections and measurements of the various 
furnaces used in the different districts are appended 
to the article. 





The Scientific American (New York) of February 5, 
takes up the history of the American obelisk, to 
which we referred in our last, from the time of its 
shipment. The vessel (the Dessoug) in which it 
was shipped, arrived at New York after a voyage 
of a little more than a month, having been delayed 
by the breakage of her crankshaft. She was taken 
to Clifton, Stratton Island, hauled on to the marine 
railway, and opened at the bows, when the obelisk 
was run out on toa platform supported by piles. 
This platform was floated on pontoons to the pier, 
on September 22. In landing the obelisk, the same 
principle was adopted as in the transport of the 
monolith pedestal for the statue of Peter the Great 
at St. Petersburg; namely, the employment of 
cannon balls as rollers, running in channel irons, and 
supporting the platform on which the obelisk rested. 
The track was movable, and was carried forward in 
advance of the platform. ‘The same means were 


decided upon for erecting the obelisk as had been 
used for lowering it at Alexandria, and the report 
leaves it exactly balanced on the trunnions waiting 
to be swung into an erect position, 


The Iron Age (New York) of January 20 contains 
a continuation of a series of articles on ‘ Practical 
Founding,” by Edward Kirk, ‘Iron in Ohio” is 
an abstract of the annual report of the Bureau 
of Labour statistics, from which it appears that the 
past year has been satisfactory to all branches of 
the trade in that State. Atthe end of 1880, the 
furnaces and mills were more fully in work than 
they have been at any time during the past eight 
years, whilst more workmen were employed than 
has ever been known. In 1878 there were 53 
blast furnaces in blast, and 27 rolling mills in 
operation,—in the former of which 5123 workmen 
were employed, and in the latter 5400. The 
statistics taken in October, 1880, show 77 furnaces 
in blast, employing 9796 men; and 47 rolling mills 
in operation, with a staff of 10,745 workmen. The 
report states that Ohio produced 28 per cent. of 
the coal, and 12 per cent. of the charcoal iron 
turned out in the United States during the past 
year. The number of mills and persons employed 
in them has been very nearly doubled since October, 
1878, and it is reported that further developments 
jare taking place. Ohio takes the third place on the 
|list of nail-making States, turning out 16 per cent. 
| of the total product. Many other details are given, 
such as wages of the various classes of workmen, 
‘statistics of the different classes of iron pro- 
| duced, &c. 








| In The American Machinist (New York), of Sep- 
tember 5, is an article by Mr. J. Williams, on the 
| ** Capabilities of Steam Boilers,” in which the writer 
|points out the great importance of learning the 
exact strength of asteam boiler; and shows that in 
order to determine this, two points must be known. 
|One—the tensile strength of the iron used in its 
| construction—can be easily ascertained ; the other— 
| the actual strength of the boiler as a whole, making 
allowance for the weakening of the plates by the 
\rivet-holes—is a much more difficult matter to 
|decide, and is one upon which competent autho- 
|rities are by no means unanimous, Mr. Williams 
refers to the advisability of steam boiler-makers 
arriving (if possible) at some common formula; at 
|the same time, however, showing the difficulty of 
|making allowance for all the various conditions 
under which boilers may be worked, 

| Referring to the question of iron and wooden 
shipbuilding, in its issue dated February 12, the 
same paper calls the attention of American capi- 
talists to the question of iron shipbuilding in the 
States, The few yards in existence are full of 
orders, and, as it is stated that 80 iron steamers are 
at the present time being built in Scotland for 
| American account (none of which are under 3000 
tons), it is urged that an attempt should be made 
|to enable native industry to supply American 
requirements in this direction. The wooden ship- 
building trade of Maine is steadily decreasing—the 
tonnage turned out in 1880 being less than half that 
of 1877. ‘The writer asserts that if the United 
States were seriously to take up the building of iron 
vessels, the superior ability and enterprise of 
Americans would counterbalance the advantages in 
cost of material and labour in England. 





Le Moniteur Industriel (Paris) of January 27, 
gives a résumé of the statistics supplied by Dr. Engel 
to the Railway Congress, in which (after giving 
particulars of the railway mileage of the world) he 
states, as a proof of the economy of railway trans- 
port, as compared with other means, that a kilo- 
gramme can be carried for 1 fr. 25 cent. (1s.) by 
rail 2244 kilometres (150 miles), whilst by horse 
power it can only be conveyed 8} kilometres (5} 
miles) for the same price. He calculates that 
passenger fares have on an average been reduced 
12 per cent. since the first establishment of rail- 
ways and goods rates 70 per cent. These estimates 
are based on an average calculation of the entire 
railway traflic of the world. 

Ina review of the legislation in different countries 
for the protection of children in factories, some 
interesting details are given, taken from a publica- 
tion by Dr. Henri Napias. ‘The age at which 
children are permitted to work in factories varies in 
different countries, from ten years in England, Den- 
mark, and Spain, to fourteen in Switzerland— whilst 





all the other countries referred to take twelve years 





as the mininum age. In Germany and Austria, for 
the first two years (from twelve to fourteen), only 
six hours of work are permitted, and this period 
must be broken by half an hour’s rest, From four- 
teen to sixteen, ten hours a day is the limit, in which 
there must be three breaks, half an hour in the 
morning, an hour at mid-day, and half an hour in 
the afternoon. In Denmark, children from ten to 
fourteen years old are only allowed to work six 
hours; after that age, twelve hours is the limit. 
In Spain, a difference is made between the hours of 
work permitted for boys and girls, the former work- 
ing five hours per day from ten to thirteen, and 
eight hours per day from thirteen to fifteen ; whilst 
girls may only work five hours up to the age of 
fourteen, and from that age to seventeen are limited 
to eight hours per day. In Switzerland, eleven 
hours work is the limit for both children and adults ; 
but in the case of the former, the necessary school 
attendance is taken out of this time. The Swiss 
law permits children from twelve to fourteen years 
old to work six hours, with one rest of half an 
hour ; from fourteen to eighteen years old, eleven 
hours is the limit, divided by two hours’ rest. In 
France, children under twelve years of age cannot 
be employed unless they have a certificate of having 
attended school; with this they are allowed to 
work six hours a day, and twelve hours from twelve 
to sixteen years old. If, however, they have no 
school certificate, they can only be employed for six 
hours a day during the latter period. The sanitary 
regulations of the various countries are also referred 
to; but, with the exception of Spain, where 
employers are required to provide medical attend- 
ance, there is nothing specially worthy of remark. 

In the issue of February 3, is given a description 
of the system employed in Paris for the removal of 
snow. For this purpose the city is divided into 29 
districts, each of which is allotted to a contractor, 
who is required to furnish a certain number of 
horses, carts, and labourers, whenever required. 
The municipal labourers (about 5,000 in number) 
are also told off for the work, ‘The streets are 
divided into three classes, and are completely or 
partially cleared, according to their importance. 
During the last snow, sea-salt was largely employed 
for clearing the roads, 500 tons having been used, 
The Omnibus Company supplies 350 horses for 
carting purposes, without charge, and the Tramways 
place their stock at the disposal of the municipality. 
Altogether it would appear that we have much to 
learn in this direction. 


PORTSMOUTH DOCKYARD EXTENSION 
WORKS. 

At the meeting of the Institution of Civil Engineers, 
held on Tuesday, the 8th of February, Mr. Abernethy, 
F.R.S.E., President, in the chair, a paper on the ‘‘ Tempo- 
rary Works and Plant at the Portsmouth Dockyard 
Extension,’’ by Mr. C. H. Meyer, Assoc. M. Inst. C.E., 
was read. 

After briefly describing some of the means used in 
carrying out these great works, which were begun in 1867, 
and were practically finished in 1876, the author alluded to 
the peculiarit‘es of the site, and to the method adopted to 
reclaim 75 acres of the tidal portion of the harbour by 
cofferdams. These comprised 3100 lineal feet of shallow 
dams, 300 lineal feet of outer or main dams, and 200 lineal 
feet of special dams across channels, which were closed by 
panels, the details in all cases being given. Mention was 
then made of the reasons that had led to the extensive use 
of steam power and mechanical appliances in the carrying 
out of the works, on which was brought together perhaps 
a larger amount of such plant than probably had previously 
been used on any similar work. Some of these appliances, 
including an attempt at dredging from staging, which, 
however, was not altogether a success, and the use of 
various travellers for performing heavy work, and of 
—— forms of steam piling engines, were described in 
detail. 

As ordinary roads and railways laid upon the ground 
were in most cases inapplicable, timber viaducts for double 
lines of way had generally to be adopted within the area 
to be occupied by the intended works. A viaduct of about 
3000 ft. in length for a double line had also to be con- 
structed to connect the works with the site chosen for the 
deposit of the surplus excavated material. This latter 
work necessitated the crossing of a navigable channel, 
named Fountain Lake, in Portsmouth Harbour. In order 
not to impede the water traffic, a swing bridge became 
necessary. A bridge for this purpose was specially designed 
by the late Mr. E. P. Smith and Mr. Ernest Latham, its 
requirements being two openings of 50 ft. each in the clear 
for the waterway and handiness and rapidity in action when 
in use. This was obtained in a most satisfactory manner ; 
the bridge, however, was only for a single line of way. It 
was supplied with automatic locking gear, so that the 
moment it was swung into position it was ready without 
further delay for the passage of trains. With regard to 
the timber viaducts, the author pointed out what experience 
had shown to be their capability as to endurance, and 
under what conditions they failed. He then described the 
gantries, or roadways, for the heavy steam travellers, which 
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were so much used on the works, and under what conditions 
they had been found sufficient for their purpose, and the 
contrary. 

The arrangements for keeping the werks free from water, 
and the freedom of the site from water, were next touched 
upon. Under ordinary circumstances, one Murray’s chain | 
pump, lifting the water about 50 ft., was generally sufficient | 
to keep the area within the shallow dam (the drainage area | 
of which was about 100 acres) clear. Mention was also | 
made of an experimental boring, sunk to investigate the | 
condition of the beds lying below those actually excavated 
in the ordinary course of the work, both with a view to | 
obtain an insight as to the necessary foundations, and the | 
determination of the exact geological position of the beds | 
exposed. 

The author then described the means specially adopted 
in excavating for, and in construeting, wells in that part 
of the work outside the limit of the area first reclaimed, 
where, on account of the depth of the mud through which 
the foundation had to be reached, the work was treated in 
an entirely different manner from the rest. It was found 
unadvisable, if not impossible, to do without whole timber 
sheet-piling through the entire depth of the mud, and to 
work within the trenches so formed. The outer cofferdam, 
close to which this part of the work was situated, was 
exposed to considerable risk, being alongside Fountain 
Lake. Diagrams illustrating this part of the work were 
shown, as well as others, exhibiting features both in the 
structure of the permanent works and in the means taken 
to carry them out. 

The paper concluded with a notice of an entrance of 
94 ft. clear opening, which had to be constructed to afford 
direct communication with the harbour. Deep mud and 
the vicinity of the cofferdam rendered this a work of diffi- 
culty. It was not thought prudent to excavate the entire 
width at once; the outer half was, therefore, first com- | 
pleted, and a curved brick wall, or dam, built in segments | 
to render its removal easy, was carried across the opening, 
thus supporting the cofferdam and clearing the ground for 
the construction of the second half. 


| 





NOTES FROM THE SOUTH-WEST. 

The Avonmouth and Portishead Docks.—A committee 
appointed to ascertain on what terms the Avonmouth and 
Portishead Docks can be acquired by the Bristol Town 
Council, have informed the council that they are not able 
to undertake the further promotion of a Bill introduced 
into Parliament on the subject, as in the event of the 
owners and ratepayers deciding bya poll against the adop- 
tion of a resolution approving of such promotion, the 
committee would not be able to charge upon the borough 
fund any expenses incurred by them in relation thereto. 


Newport.—The coal trade continues to be brisk, and 
nothwithstanding the severe weather which has been ex- 





perienced during the past week, the clearances exhibit a 
good total. Prices remain high, and sellers are little dis- 
posed to contract unless at comparatively safe figures. 
Orders are plentiful, and the freights offering are at firm 
quotations for the most part. The iron works at the 
district are well employed, and orders appear to be fairly 
numerous. ‘The iron ore market, however, does not show 
much animation, and the business doing is at low figures, 
buyers being well stocked, and apparently not inclined to 
excite the market by speculative purchases. The coal 
exports of last week were 16,161 tons, against 20,507 tons ; 
of iron there were 940 tons cleared, and 41 tons of coke. 
Of iron ore 3577 tons were received from Bilbao, and other | 
ports sent 4150 tons. 

New Tredegar.—Trade in this district, both at the house 
and steam coal collieries, continues brisk. There is plenty 
of demand for the steam coal raised from the Big Pit, and 
the men are working fall time, which is the case at several 
collieries working house coal. ‘The coke trade is improving 
in the district, and on Saturday preparations were being 
pushed on to re-light two blocks of the White Rose Colliery 
coke ovens. ‘The price of coal is only about 12s. per ton. 
Messrs. Smith and Tillit are busily engaged laying down 
a road to a new colliery above the Uchdir. 


Swansea.—Steam coal prices have remained unaltered. 
Iron has been somewhat depressed. Old rails and scrap 
are firm at previous rates. with a fair demand. Steel rails 
have been firm, but tin-plates remain dull. 


Railway Communication with South Wales.—A depu- 
tation representing the corporations of Cardiff, Swansea, 
and Newport, accompanied by Mr. H. H. Vivian, M.P., | 
Sir E. J. Reed, M.P., and Mr. Carbutt, M.P., waited upon 
the Great Western directors Jast week, in reference to 
certain grievances complained of in regard to the passenger 
service between South Wales and London. Mr. Vivian 
stated the complaints of the deputation, which were : first, 
the inconvenient times of some of the trains; second, the 
slow rate of speed ; third, the excessively high fares as com- 
pared with other companies ; and, fourth, the want of third- 
class facilities by the fast trains. Sir Daniel Gooch, on behalf 
of the company, promised the fullest consideration of the 
several points mentioned. 

Gas at Cardiff.—The directors of the Cardiff Gaslight 
and Coke Company have resolved to reduce the price of 
gas in Cardiff to 2s. 8d., and in the outlying districts to 
3s. 4d. per 1000 cubic feet, with a discount to large con- 
sumers. They have also reduced the charge for public 
lamps 3s. each lamp per annum, the reduction to take effect 
from December 25, 1880. 

Cardiff.—Stormy weather has again interfered with coal 
shipments. There are various parcels of iron in the market 
for the United States, &c., and several shipments have been 
made during the week. Last week’s shipments comprised | 


75,363 tons of coal (as compared with 115,407 tons in the 
previous week), 4052 tons of iron, and 2048 tons of patent 
fuel. The imports comprised 1776 tons of iron ore from 
Bilbao, other ports contributing 2292 tons. 


wae 


Government Contracts for Welsh Coal.—Some Govern- 
ment contracts for the supply of the foreign depéts with 
South Wales steam coal have recently been awarded 
and it is reported that the Glamorgan Coal Com- 
pany, Cardiff, has obtained the major portion—about 
65,000 tons—of the supply, the balance being taken by 
Messrs. A. Tylor and Co., Cardiff. The prices which were 
obtained have not yet transpired. Contracts for deliveries 
at Sheerness, Chatham, Portsmeuta, Devonport, and Ply- 
mouth are to be decided towards the end of the month, 
Some large private contracts have also lately been adjusted. 


Bristol and South Wales Railway Wagon Company 
(Limited).—The 40th half-yearly meeting of this company 
was held on Friday, at Bristol, Colonel Savile presiding. The 
chairman said he had gratitication in moving the adoption of 
the report, as for the company to be able to pay a dividend of 
10 per cent was a matter of great congratulation. During 
recent years of depression many bad debts had fallen to 
their lot, but their reserve fund had been sufficient to meet 
them. The resolution for the adoption of the report was 
put and carried, and a division was declared at the rate of 
10 per cent. per annum, less income tax. The chairman 
moved that 10001. be placed to the credit of the contingent 
account, and 2501. to the credit of the depreciation fund 
The motion was put and carried. 





VicToRIAN Minina.—The Victorian mining returns for 
the year ending December 31, 1879, were as follows : 22,769 
alluvial miners, 14,784 quartz miners, a total of 37,553, of 
whom 9110 were Chinese. The average yield of gold per man 
was 76l. 1s. 2.32d.; these figures show an increase in the 
number of miners of 917, and a decrease of 61. 11s. 9d. per 
man of gold raised. ‘There were 1234 square miles of 
auriferous, alluvial, and quartz ground worked upon ; the 
number of distinct reefs proved to be auriferous being 3592, 
The mining plant used on the various fields of the colony 
was valued at 1,899,788/. The machinery used in alluvial 
mining comprised 225 steam engines, of 6134 horse power, 
used in winding and pumping, 174 steam puddling 
machines, 2 buddles, 784 horse puddling machines, 173 
whims, 219 whips,or pulleys, 18,162 sluices, toms, and sluice- 
boxes, 32 hydraulic hoses, 494 pumps, 220 waterwheels, 
158 quicksilver and compound cradles, 413 stamp heads 
(crushing cement), and 11 boring machines. The quartz 
mining machinery was returned at 796 steam engines, of 
16,375 horse power, 67 crushing machines operated by other 
than steam power, 6333 head of stamps, 52 buddles, 8 water 
power winding and pumping machines, 517 whims, 427 
whips or pulleys, and 12 boring machines. 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
FEBRUARY 14, 1881. 


In the Cases of Inventions communicated from Abroad 











the Names, &c., of the Communicators are given in 
Italics after the Abbreviated Titles. 
and | oF erties ABBREVIATED TITLES, &0. 
Dates. | , 
Feb. 8 
529 | B. C. D. Greenhill, | Machinery for pressing with perfor- 
| Puriton, Co. Somer- ations, bricks, tiles, or brick orna- 
on | > Bete ment or mouldings. 
530 | L. Bensel, Iserlohn, | Mountings for boots and shoes with 
Germany. ice-spur. 
531 | W. 8. Clark and R. | Clothiers’ pressing and ironing ma- 
Davenport, Man- chine. 
| chester. 
532 | J. Fielding, Gloucester.| Gas motor engines. 
533 | W. Mickelwrieht and | Bicycles, tricycles, &c. 
A. G. Gladwyn, 
. London. 
534 | W. E. Game, London. | Dressing fabrics and yarns and pre- 
| paring them for dyeing. 
535 | F. Morris, Brentford. | Gas condensers. 
| and 8, Cutler, Lon- | 
don, 
536 | R. H. Gudgeon, Win- | Chimney-piece coverings or casings. 
| _ chester, Hants. 
537 | W. Dewhirst, Brad- | Weaving textile fabrics. 
| _ ford, Yorks. 
538 | D. Whyte, Glasgow. | Apparates for cutting and assorting 
| | ka, 
589 | E.G. Brewer, London. Electric lamps. 7. A. Edison, Menlo 
} Park, N.J., U.S.A, 
540 | E. H. A. Herbert, | Apparatus for creating upward 
Erith, Kent. | draught in chimneys, shafts, 
pipes, &c., for application to 
smoky chimneys, ventilating, &c. 
541 | F. W. Russell, Lon- | Withdrawing corks ox bungs from 
| don. | _ bottles, casks, &c. 
542 | J. Sax, London. | Telephonic apparatus. 


pianofortes. A. A. Hebard, Cam- 
bridge, Mass., U.S.A 
Appliances for the con 
working of metals. 
| Apparatus for corking bottles con- 
taining champagne. wine, or other 
gaseous or non-gaseous liquids. Z. 
Guichard, Rheims, France. (Com- 
| plete specification deposited), 
546 | J. A. Kendall, London; Manufacture of dinitro-benzole. 
547 | . J. B. Kendall, Lon- | Registering apparatus for prevent- 
don. ing fraud by conductorscf omni- 
buses, tramway cars, &c. C. £ 
Wi/son-Bunster, Valparaiso, Chili, 


543 | H. H. Lake, London. 
9 


Feb. 
544 | D, Adamson, Dukin- 
| _ field, Cheshire. 
545 | W. H. Beck, London. 


Method of and devices for stringing 


solidation and || 


Comprtep By W. LLOYD WISE. 


Nos. 
and | gp Ae its ABBREVIATED TITLES, &c. 
Dates 
Feb. 9 
548 J. Walker, Derby. Construction of an improved 
connecting and disconnecting 
ink. 

549 M.Scott, Westminster., Hydraulic lifting apparatus. 

55 8. H. Sharp, Leeds. Manufacture of firegrate cardboard 

ornaments. 

551 | L. Joalland, Havre, | Firearms and cartridges for same, 

France. 
552 | J. Parker, Springfield, | Machinery for digging, reaping, and 
Essex. mowing. 

553 J. H. Willcox, Liver- | Apparatus for the production of 

pool. artificial ive. 

554 | L.A. Groth, London. Method of and apparatus for pro- 

ducing polychromatic prints. @. 
Schwarzwald, New York, U.S.A. 

555 | E. Marriott, Hornsey. | Compound for obliterating small- 

pox marks or pits and scars. 

556 | F. P. d'Opdorp, Brus- | Instrument for measuring lines. 

sels. | 

557 | J. Davidson, Auch- | Draw-off taps of kitchen boilers, 

mill, Aberdeen. &. 

558 | E. Fischer, Halle- | Penholders. 

upon-Saale, Ger- 
|} many. 

559 | J. H. Johnson, Lon- | Decorating buttons and similar arti- 
|} don. cles. C. G@. Dobbs, New York, 
| | U.S.A, 

560 | J. H. Johnson, Lon- | Manufacture of sugar. Brissonneau 

don, | Bros, and ('0., Paris. 

561 | C. D. Phillips, New- | Roofing tile. 

port, Mon. 
562 | P. Jensen, London. Carbon burners for incandescent 
| | conductors for electric lamps, and 
Means and methods of manu- 
| | facture and treatment thereof, 
| partly applicable to the manu- 
facture of other carbon articles. 
T. A, Edison, Menlo Park, N.J., 
. USA, 

563 | H.E.Newton,London. | Construction of filter presses. A. 
| L. G, Dehne, Halle-on-the-Saale, 
| Germany. (Complete specification 

deposited). 

564 | W. Lloyd Wise, West- | Injectors or apparatus for raising 

minster. and forcing liquids, 4. Cuau, 
| Paris. 

565 A. T. Allcock, Not- | Gas engines. 

tingham. 


Method of and apparatus for feeding 
wool or other fibrous material to 
carding machinery. 


566 F. Craven, Brighouse, 
York. | 


and J, Stewart, | Machinery for welding tubes. 
and J. Wotherspoon, 
Coatbridge, N.B. | 


| Fe?.10 
567 A. 


Nos. 











bh NAMES, &c.. OF | 
fy APPLICAN'S8, ABBREVIATED TITLES, &c. 
Feb.10 . pre 
568 | A. Murfet, Notting- | Firebars specially adapted for marine 
ham. boiler and other furnaces where 
; : great heat is required. 
569 | A. Crawford,Glasgow. | Manufacture or production of 
a 7 Silicious pig iron. 
570 | J. G. Dowd, King’s | Mode or method for facilitating 
County, Ireland, cutting out of ladies’ and childrens 
| dresses or parts thereof, or other 
2 portions of wearit pparel. 
571 | H. Mestern, Berlin. [Apparatus for ventil sting, ooling, 
i , : | . and warming buildings & rooms. 
572 | H. 8. Wellcome, Lon- | Aerated beverages. ‘i sale 


don. 
573 | A. P. Hodgson, Paris. | Apparatus for correctly transcribing 
ail musical compositions. 


Cabinets or receptacles for 


r 


574 | T. Browning, London. 


“* con- 








} 
| | ditioning,” drying, or ageing 
cigars. 

575 | R. H. Smithett, Hen- | Material to be used for sanitary 

grove, Kent, and other useful or ornamental 
purposes. 

576 | G. Bodden, Oldham. Coustruction of apparatus used in 

| spinning and doubling cotton, and 
ee, other fibrous substances. 

577 A. C. Kirk, Glasgow. Compound marine steam engines. 

578 + Sane, Birming- | Braces, garters, trouser straps, &c. 

| am. 

579 | H. Chameroy, Maison | Electro-photographical receivers for 

affitte, France. telegraphs. 

580 | W. Hewitt, Mostell, | Safety or detaching hooks for the 

York, cages of collieries, mines, oF 
} hoists. 
581 | F. Edwards, Jun.. | Construction of slow combustion 
London. ae. smoke-consuming grates. 

582 | I. Sherwood, Birming- | Galleries or glass holders of gasaliers 

ham. and lamps, 

583 | J, H. Johnson, London.} Treatment in centrifugal machines 
of sugar and other substance. aud 
apparatus or means employed 
therein, £. Etienne, Paris 

584 | 0. Bulmer, Marsden, | Means or apparatus employed for 

|} and W. Stones, purifying the smoke from boiler 
| _ Leeds, and other furnaces or fires. 

585 | W. J. Marks and T. | Machines for setting saws, 

| _ Pritchard, London. 

586 | G. D. Davis, Stepney. | Apparatus or gear for steering 

| vessels by hand or steam power. 

587 | F. W. Walker, Leeds. | Hydraulic cranes and apparatus by 


Wuich Water under pressure may 
be supplied to the same. 
Compound for the preparation 
soup. yrrell, New 2¢ 
U.S.A, 
Mangling and wringing machines 
and the stands and covers thereof 


588 §. Pitt, Surrey, Sutton. 


of 
k 








589 | N. Tupholme, Sheffield. 














_——" 


F 


ap, 18, 1881.] 


ENGINEERING. 














Adjustable or cnvemiie table. 





ABBREVIATED TITLES, &c. 





Mechanical plaiters for pas cloth 
A. 


when in the rope for: 


FP. Mauchain, Geneva, 


Manufacture of combs, porcupine, 


gills, and card co 


ering. 
Adaptation of <s. fat, ona butter to 


culinary 


Bicycle and other velocipedes. 
Folding easy - chairs, which when 


open form a spring bed. 


| Dilated air motive power engines. 





Nos. NAMES, &c. 

and OF APPLICANTS. 

Date 

ab. 1 

Foro W. Mather, Manches- 
ter. 

591 W. R. Lake, London. 

592 T.R. Harding, Leeds. 

593 W. White, London. 

Feb.11 

504 «+H. G. H. Berkeley, 
London. 

595 A. Lloyd, London. 

506 «~P. Giffard. Paris. 

597 | 8. Wood and G. R. | 
Jolliffe, Birming- 
ham. 

508 | E. Pilkington, Pend- 

|  Jeton, Lanc. 

599 | 8. Forest, Hyde, 
Cheshire. | 

600 | J. D. Sprague, Nor- 
wood, Surrey. 

601 W. West, Birming- 
ham. 

602 L. Appleton, London. 

e03 4H. Illingworth, Brad- 
ford. 

604 J. H. Gosling, South- 
sea. 

605 | D. Stewart, Glasgow. 

€06 | R. Langr-dge. Bristol, 

607 «=P. M. Justice, London. 

Feb.12 

608 | A. J. Boult, London. 

609 | E. P. Alexander, Lon- 
don. 

610 | P. Stuart, Edinburgh. 
611 W. W. Davenport, Bir- 
mingham. 

612 | H. G. Grant, Man- 
chester. 

613 | J. Duncan and B. E. 
R. Newlands, Lon- 
don. 

614 A. J. M. Bolanachi. 
West Dulwich, 
Surrey. 

Feb 14 

615 | J. Ashworth, Roch- 
ale. 

616 | A. Henshaw, Sheffield. 

617 | T. and R. Lees, Man- 
chester. 

618 | W. H.J. Grout, Lon- 
don. 

619 | R. Macaulay and J. 
Ballintine, Glasgow 

620 A. and J Scott, 
Greencck. 

621 | H.J. Haddan, London. 


<) 


623 


€24 


625 | 


€26 


Oo” 
~s 


628 
629 
630 


631 


682 | 


6 


co 


3 





T. R. Timby, Nyack, 
New York, USA. 
A, Browne, London. 


E, A. Brydges, Berlin. 


J, C. Mewburn, Lon- 
don. 


A.J. Boult, Londcn. 


¥, F. Goodwin, Stel- 
on, Middlesex, 
New Jersey, U.S.A, 
| 
W. Lorenz, Carlsruke 
City, Germany. 
A. M. Clark, London, 


T. Slade, London. 
W. Lloyd Wise, West- 
minster. 


W. Tetley, Bradford. 
E. Smith, Hudders 
field. 





Manufacture of 


Process of brewing and a 


Harrows. C. 


Obtaining 


Handles of scissors. 


Fastenings for brooches, bracelets, 
and other articles of jewellery 


and dre 


88. 
Slide valves of steam engines. 


Machinery for mixing the proof 
by hat manufacturers, also 

suitable for other mixing purposes. || 
Lines or cords for suspending pic- || 


used 


tures, &c. 


Bracelets, scarf rings, finger rings, 


and glove fasteners. 


Appliances for preventing bursting 
— 
also as a vent tap for other pur- | 


of water pipes by frost, a: 


poses. 


Apparatus employed in aaa 
twisting worsted or other 


and 


yarns. 
Bicycles, tricycles, &c. 


Appliances and fittings connected || 
hing, and || 


with the washing, bleac 
dyeing of textile fabrics. 


Corsets. 
Apparatus employed for and in 


telegraphic or telephonic com- 
munication. J. V. MM. Bartelous, | 
Brussels, 


heim, Bavaria, 


Spring beds or reclining surfaces, 


partly applicable to mattresses 
and hammocks, and mode of com- 
bining a seat and table with such | 
beds. A. Herbet, Paris. 

paving, floors, 
ss landings, stair steps, 


platts, &€. . 
paratus | 
therefor, applicable to om 
poses. 
Moulin, Rouceuz, 
France. 


Moulds for the manufacture of loaf || 


sugar. 


Preparation of a certain fruit and | 


seeds in order that their infusion 
may be used as a beverage, and to} 
render the fruit suitable for use 
in other ways as an article of || 
food, — apparatus for that a. 
pose, partly applicable to the 
treatment of coffee, chocolate, 
cocoa, or their substitutes. 

Machines for tentering fabrics. 


Manufacture of piston rings. 
Portable drilling machines. 


and applying motive 
power to velocipedes, and appa- 
ratus therefor. 


Gas-heated smoothing irons. 
Apparatus for aiding the filling or 


packing of sugar or other granular || 











|| _ 
| 


Manufacture of glue from bones. || 
R. Hagen and F, Seltsam, Forch- |} No. | 


| 


| 
| 


| 
| 





er pur-||~ 


| 
| 
| 


i} 


|} 
\ 


GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents, 

I.—Announced February u, 


























! 
No. | Name. No. Name. No. Name. 
} a Sa Ss omnes ama 
4198 | Hollingworth] 385 | Johnson 413 Brewer (Reid, 
|  & Crossley, (Strasburger) | Reid, and 
4292 | Dawe, 389 | Burbridge, Potter). 
5189 Flewry andi Thoipe, & | 417  Maskelyne. 
Perier. Oakley. 419 Nawrocki 
5225 | Fernbach. 391 | Tongue and | (Schrke, 
5368 | Owen. Bladon. Biildge, and 
5414 | Farrington. 393 “~ (Dodge). Hildebrandt), 
5442 | Dronstield. 397 | J.T. and J.] 421 H. and W. 
8 | Parnall. Rogers. Sutcliffe. 
44 | Hardy. 401 | Atkine, 423 Weldon 
67 | Hale. 403 | Bate. (Pechiney). 
154 | Huggett. 405 |Lack (Knittel)| 425 Weldon 
164 | Mellowes. 407 | Kenyon. (Pechiney). 
182 | Hutchinson. 409 | Gordon 429 Wolff (Re- 
357 | Haldane. (Stewart), mus). 
379 | Golding. 411 | Hodgkinson.]| 433 Bulpitt. 
383 | Dugdale. 
11.—Announced February 15. 
4673 Hetherington; — 445 | Willett. 473 |; Alexander 
17 | Fulda. 447 | Swift. (White & 
161 | Birch. 449 Schram al Hayden), 
293 Unterilp (Schenson). |Jensen (Mayer, 
(Becker). 451 Allix. m Langfelder, 
819 | Thompson 453 Sheldon, | & Hammer- 
(Talbot & | 457 | Mills (Holley) schlag). 
Hepworth).| 459 Bonneville 481 | Wills. 
353 rown. (Couteau). 483 | Clark (Fabre- 
381 | Portway. 463 Dewhirst & | gas). 
387 | Britton. Crossley 485 | Hepplestone, 
415 | Lee. 465 Clark 487 | Whittaker, 
435 | Scholes. (Michel). | Whittaker, 
443 | Lister and] 467 | House. | & Whittaker. 
Priestley. 469 | Long. | 











INVENTIONS PROTECTED FOR &1X MONTHS BY DEFOSIT OF 


COMPLETE SPECIFICATIONS. 
For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 

















_Be- | Name. | xo. Name. | No. Name. 
"7489 Morgan- 490 | Morgan- 545 | Beck 
Brown | Brown (Guichard). 
(Cole). (Foster). 563 | Newton 
| 495 | Bonneville (Dehne). 
(Taylor). 





NOTICES TO PROCEED. 
I,—Time for entering Opposition expires Friday, 
March 4, 1881. 














| 
| 


| 


or yowdered materials in casks || 


or other receptacles. 


Violins and similar stringed in-|| 


Mollenhavuer, 
(Complete spe- 


struments. £. P. 
New York, U.S.A. 
cificaticn deposited), 


Coast defences. 
Apparatus for separating metallic 


minerals from each other, and 
from the non-metallic substances 
which may be present. i. Strick- 
land, Antwerp. 


E. Finne, Dribak, 


Apparatus for retaining the heat 
ked food. 


in cooke 
Norway. 


Obtaining ammonia, tar, and other 


products of distillation from the 


gases of coke ovens, and apparatus | 


employes | for such purposes. 7. 
Scholz and F. Stroehmer, Dresden, | 
J. Fischer, 
Solingen Germany. (Comple fe | 
specification deposited), 


Construction of steam engines and| 


valves, and piston thereof, and| 
self-oiling and valve operating | 
mechanism therefor. (Complete) 
specification deposited), 


Cartridges. 
Feed apparatus for thrashing ma- 


chines, A. L. Dudoiiy, Paris. 


Apparatus for drawing off beer or 


other liquids from casks or ves- 
sels, and for indicating the quan- 
tity drawn therefrom. 


Continuous and automatic railway 


brake apparatus, partly applic- 
able to other purposes, J. J. Car- 
penter, Berlin. 


Fancy woollen looms, and appara- 


tus connected therewith, 


Looms for weaving. 











NAMES, &c., 
Nos. | OF APPLICANTS. ABBREVIATED TITLES, &c. | Dates 
| 4040 | M. Arnold, Acton. | Method of and appliances for (Oct. 5 
holding the flight feathers 
of domestic and other birds, 
80 as to prevent their flying 
or escape pens or en- 
closures. P. Voitellier, 
Mantes, France. 
4052 | J. 8, Henry, London.| Means of altering the height 
of seats, tables, stands, &c. 
V. Bareau & A. Croisé, Paris. 
4054 | T.H. Baker, London.| Drain pipes. 6 
4060 | P. B. Elwell, Wol- | Wagons for the conveyance of 
| verhampton. , &. 
| 4067 | J. BR. Pickard, Leeds. | Construction of closets & ash- 
| pits, and treatment of the 
contents thereof 
4071 | F. H. Steeds, Har- | Locks and latches for doors, 7 
borne, Co. 8taf- by which they may be 
ord. operated by the foot. 
4073 | W. H. 8. Aubin, | Fastenings for carriage doors 
) a es Co. applicable for fasten- 
ings used for other purposes. 
4077 A on Punching and eyeletting ma- 
chines for boots and shoes 
and other articles. 
4078 |G. P. Hartley, | Looms for weaving. 
Blackburn. 
4080 | J. Davol, Provi- | Syringes and devices to be 
dence, U.8.A. used in connexion therewith, 
4085 | J. Evans, Cradley | Anchors. 8 
a. ‘Co. Stai- 
ord. 
4086 | H. J. Setten, Steam boilers. PP. Privat, 
Westminste Toulouse, 
4088 | R. 4. Charsley, Tricycles. 
Oxford. 
4090 | T. Greenhill, London.) Street cabs. 
4094 | W. Elmore, London. | Process for extracting copper 
and other metals from their 
ores, and for separating 
metals from each other. 
4099 | H. Whitehead, Buck-| Railway es. and manner 9 
nall, Co. 8' Stafford, of wor! same, 
R. Hodgson and 
T. Dodd, Wins- 
-—_ Cheshire. 
4101 | H. Means for securing corks in 
Cheisnsfonie bottles. 
4104 | W.R. HarrisandJ | Manufacture of labels, and in 
G. Cooper, Man- eyelets therefor, applicable 
chester. wholly or in part for use in 
the insertion of eyelets in 
articles other than labels, 
, and apparatus therefor. 
4121 | W. Macvitie, Bir- | Door and other — or} il 
mingham. handles, and 
them on their spin i 
4122 | 8. H. Linn, London. | Construction of chambers in 
-. railway carriages, 
and store-rooms, for pre- 
serving articles of food, and 
apparatus | method of 
regulating and controlling 
the temperature. 
4128 | W.R. Lake, London, | Railway brake apparatus. Z 
Schrabetz, Vienna, 
4135 | W. Morgan-Brown, | Breechloading ordnance, S.| 12 
London. M. Richardson, Woburn, 
AMass., U.S.A, 
























































principles. J. Mayand, Paris, 


181 
NAMES, &c. 

Nos.| oy apPLICANTs. ABBREVIATED TITLES, &c. |Dates. 

4142 | H. Almond, Black- | Pickers for looms for weaving. |Oct. 12 
burn, and J. 

Holding, Man- 
chester. 

4179 | W.Griffiths, Shrews- Appeing for washing roots, | 14 
bury. app — also for washing 

4184 | D. Greig and M. oggaian for compressing air. 
Eyth. Leeds. 

4270 | C. G. + ~ -~ , Hil- | Gas motor engines. 20 
gay, Norfolk. 

4437 | W. Eyre, Sheffield. | Manufacture of buffer boxes | 30 

and plungers 

4463 | W. Renney, Lon- | Anti-fouling and preservative |Nov. 1 
don. = for ships’ bot- 

4509 | E. Warner, Stow- Apparatus for suppl dis- 4 
market, Suffolk. tants to water-closets 

4607 | BR. a. Morton, Portable and traction engines, 9 

0. Lincoln. pr pain, and — thee Pur for 
and other purposes. 

4632 | W. 8. William 11 
Congleton, Chester. 

4751 | E.R. Southby, Lon- Treatment of maize for the | 18 
don. manufacture of products to 

be used for brewing, feeding, 
. and other p 

5005 | L. de Horwath, | Mode ofand means for securing |Dec. 1 

Paris. ther edges of sheets 0: 
paper, leather, &c. 

5278 | J.Standfield and J. | Dredging a: apparatus, 16 
L. Clark, West- 
minster. 

5363 | H. E. Newton, Lon- Sune and vessels forsubmarine | 21 
don. , and explosive pro- 

Jectiles for such ge 
ricsson, New York, U.S.A. 
5380 | E.C. T. Blake, Lon- | Treating wood pulp and waste | 22 
don. vegetable fibrous materials, 
and converting same into 
boards, blocks, or other 
moulded forms. 
41 | J. and H. Kiddier, | Knitting machinery. Jan. 4 
Nottingham. 

100 | N, Macbeth, Bolton.| Mill gearing. 8 
207 | T. Robertson, Jun., | Steam enginesand condensers | 15 
6 for tramway vehicles, &c. 

241 | T, G. Tale, Leeds, | Construction of railways and | 20 

aS T. Kendall, tramways. 
pley. 
800 | G. —. Chel- | Apparatus for working rail- | 22 
aay points or — for 
the locking or 
securing the! them in position. 
II,—TZime for entering Opposition expires Tuesday, 
March 8, 1881. 
4103 | J. Crossley, Bury, - makers’ coltion drying {Oct. 9 
Cc. e 
4105 | J. Bannehr, London.| Means of intercepting and 
treating solid matters sus- 
pended in — &c., and 
Mn ny therefore. 

4112 L. Babb, Green- yokes for horses. 
af a West Vir- 
ginia, U.8.A. 

4114 W. Hawksley, |Machinery for crabbing, squeez- 
Sheffield, and ing, and woven 
Lumb, Wakefield. | _ and knitted fabrics. 

4123 Py olson, - | Tanning. 11 

4125 | J. Matthewson and Coal plates or covers for cellar 
Ay Kilburn, openings. 

4134 | E.Guende,Cavillon, | Automatic signalling appa-| 12 

ce. ratus for railways. 

4137 | G. pone, Romaine Sewing machines. 

m. 

4143 | H.and F.C.Cockey, | Apparatus used in the puri- 
Frome Selwood, fication of gas. 

Somerset. 

4148 | J. Betjemann, Lon- | Means for belting or support- 
don. ing spectacles. 

4149 | G. W. von Naw- | Lamps sand lighting ap paratus 
rocki, Berlin. therefor aD licatle to pocket 

(dhler, Cameny, 
Boe. 

4151 | E. é. - Aliibert, Lon- | Stays or corsets. 13 

4153 | RB. 7. Gossage, Dept-} Construction and arrangement 
ford, Kent. of adjustable apparatus for 

ting the position of 
doors and windows. 

4167 | P. J. Wates, Bal- | Apparatus for extracting tar, 
ham, Surrey. and other impurities from 

gases or vapours. 

4169 | F. Wirth, Frank- ee ot “converting 
fort-on-the-Main,| grains into flour, and for 
Germany. eating the flour or meal. 

H. Seck, Frankfort-on-the- 
Main, Germany. 

4191 “2 Harding, Lon- | Electric lamps 15 

on. 

4192 | G. P. Harding, Lon- | Method of and lamps for using 
don. the electric light on locomo- 

tive engines. 

4203 | H. C. Bull, Liver- o be used in furnaces 
7 > for de FIA iron. 

4200 | 8. P. Wilding, Lon- | Apparatus for cutting tobacco. 
don. G. A. Reiniger and C. Petri, 

‘Stutigart, Germany. 
4241 | C. D. Abel, London. | Sticks for umbrellasand sun- | 18 
shades. Messrs. Baumgarten 
and Messendick, Hamburg, 
Germany. 
4244 | R.Cook, Sheffield. —s panting. | pulveris- 
Si ee 

4254 | W. A. 8. Benson, Apparatus for the SiteRatin 19 
London. of artificial 

4278 | H. C. Bull, Brook- ueonahee dum and resi- | 20 
lyn, New York, duary — and ovens 

B.A. = tg * sppertainins 
partly applicable 
pW 

4303 | T. Morgan, West- | Converting nitrogenous or-| 21 
minster. ganic substances into soluble 
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Nos. NAMES, &c. INEERING. 
OF APPLICANTS. ABBREVIATED TITLES. £0. | Dat NAMES, [F 
4363 | H. J. Haddan es. || Nos, | &e. EB. 18. 18 
pat bare , West- | OF I 
4387 minster. = Saapenters and braces. 7. 0. lo ol groney APPLICANTS, | ABBREVIATED TITLES, &c ln ; 81. 
387 | J. Hinks and T. noun Boston, Mass, U.S.A. ct.26|| 3424 | @. Barker, Birmi , &o, |Dates. || Nos oe, &e, 
re Ba AF. B. eck ties, for ‘cravats and | 27 ham. iia = conductors, and com- Aug.24 APPLICANTS, | ABBREVIATED TITLES, & 
aker, Birming- . und or com - Aug.< | 4027 | B , &c. | Date: 
4436 | I. ‘pradah preventing ‘aterioration of r iy Mills, Lon- | Checking the a 
t aw, Pres- | Looms f rubber insulators. Ww. | . EB waste of water. ; 
aug | a ‘Mair, Manch he weaving so || 3886 | W.J-Gritiths, Lon pictues Boston, Ma Py | 4110 | 7.J. Basy, Lond | oe = or Oct. 4 
, , Manches- ” don. ’ , acing an _ = , London. | 
tr ming cater, amen fa “ screw and aiaoging the | 28 | 464 | 8, rarmap nate | Cots fF contrainghedraw- | 9 
er tO0. Saad ones S, aD fo i » - | Brak 
in mulling, ‘uring. plea $512 | H. Aylesbury, Bri ~My. ino, | 4303 | Wek, fake Ls pape ere apparatus | 25 
4553 | W. W. Hulse, M slotting ming, boring, and ones | 3.0 , Bris- | Gas engines or motors — ake, London.| Electric ‘abt on ;* 
We , Man- g 3 4 tl a | 
4eo7 | T chester, Teenie. screwing, and drill- Ni | — eee Lon- | Coverings for the roof: : || 5132 | r. Fou oa aan, Br apparatus 27 
| 7. ‘Re Jordan, Lon- | Mackines for pu ety yyy +4 4nd 32 | 7. J. Wall, South- | Apparatus oye 
don. ‘oriais. pd Pubverisins ma-| ll structures, and aie | — | paratus emnployed in the Dec 8 
», and applian connected therewit i] of the . 
4686 | W pnp | and capanatine $596 | 8. Abraham } Tire, — JH. | a. in order to yy: 
ast Sheen, Sure; Signalling on railw || sna | w Bailey, ee ME benes TB. Dooley. Chel and other diseases thereon, 
4999 | J. V. Ho urrey.| _ appar ays and| 13 || ey, Wolver- ; i} 888, nel- | Printing mé 8 thereon. 
pe, Wednes- atus therefor. ae hampt ver Construction o: | 5359 ., U.S.A g machines. 
bury, Stafford- Grooved pulleys or grooved [Dec || ster | A. M. lark, L fencing, a 13 || 52 (8. Pitt, “Button, | Dyn: 14 
5120 spire. _. ee. 2 don. en- | Machines for ackit l Surrey. mamo-electric | telegrapt 
20 ¢. J Gibson, Bir- | Me &c. into base W. ing bran, | 16 l|- Lugo, New York, U.s phy. 21 
5145 | R. 7 ngham. fate for holding and regu- 8 || ry San Diego, Cal “A Wal- i omeemeens —— 
z ee. ons | Gunn ad blind cords | 9849 | W. R. Lake, L ifornia, i FINAL —- 
5 Hailes, Lon- struction of skates. -! 9 Hl gis] B ondon. safety Valves. #. 6 Asiton, | ., || Pebruary 5, 1881. W SPECIFICATIONS FILED. 
5151 J “ "Cole v4 . B. Jones and Somerville, Mass., U.S. ue 23 C*#S;| ’ . 08. 2742, 3203, 3204, 
. A. Coleman, Pro- q : Clips, 3225. : 204, $210, 3211. 8212. 3215. § 
videnoe, RL US4.| “Rare of nals for fastening — i ote kare (ct. 16 | , bea, 3292, 8289, 2308, B20, all ofthe yeu 
. $ for fastenin 0 applica . . 2 3231, 3236, 3238, 3 eer 
ad be a nS ate teed be Rousseaux, B for manuling Dur nee | eo & 24g, ine 3238, 3264, all of the ye 
pe poarates emplared tn cast Jaa. 6 | sels. ,Brus-| Tar-iahaling. gar, al 9 — Mid all ofa 
ambers, Stan- g metal pipes or tubes P ‘ plicable , 4 ieheling oth ap- |Nov. 1} 7". 3242, 3243, 325 ; of the 
ton Iron Works. on || 4666 | W H. Beck substances. g other ot tho een 3252, 3259, 3286, 3292, 37 
peer Sind ham, . H. Beck, London. | Machine for the manuf: = 3261 a oe b S588, 5702, all 
. erbyshire. “| | of candles acture | 12 “a 5262, $263, 33 Be 
od Dorking Gordon, Dynamo-electri 5044 a. W. Beckton, Gubine —- on | 4 w the aan 9203, 3420; 3513, all i 
. Sur: ele e machi } : | 7 ’ 2617, 2965, 31 se 
118 | G. W. von Nawrocki| B electric - *gmeae for udley, Worcester. ond 200 stepperins bottles, |Dec. 3 || 617, 2965, 3124, $275, S281, 328: 
1 “> | Brushes. C. £. Flemming, | || S086 | J. K. 8 — 287, ¥300, 3301, ‘354i, all of the year 
sa | J. _ Huzgett, Lon- paemninlatde, Seaeny. ming, | 10 | = anal Velocipedes. a ; >, a ae yee 
on. . ufacture of iron and || 5088 w. . } 
an steel 9 | Man | 
om en and saparates for moulding 12 AR. ene. Harvesting machines. PATENTS IN RESPECT OF WHICH : 
y, London, A | os g ry Marsh, Syce artly 7 DUTY OF 50/. HAS THE THIRD YEAR’ 
par atus for obtaining m v. Ss. camore, Lil. ° BEEN PAID AND 8 STAMP 
245 | CL Ln power from fluid i 14 ES = REGISTERED. 
‘Lei Clarke and J. | Con “ 1 Il.—Sealed eel ses Name. Nc . 
a. Manches- ee of apparatus for | 2 | — “ ed February 15, 1881 1878 ce Bnd Name. No. : 
r. te ting gas also applicable sas || 3048 | F. Hf ae iainiiod l] “549 | Sawye 1878 geug . en 
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ABRIDGMENTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING FEB. 12, 1881. 
Abridgments marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 

the Specification is not Illustrated, 
Where inventions are communicated from abroad, the Names &c., of the 
Communicators are given in italics. 


2088. Automatic Thread Winders for Sewing 
Machin &c.: T. McGrah, Sheffield, and W. 
Birmingham. [6¢. 7 Figs.)—Has reference to 
modifications and extensions to the thread winders described in 
McGrah's former Specification 3380 of 1875. The apparatus is for 
attachment to the band guard of a Singer or other sewing machine, 
and is operated by frictional contact with the wheel of the machine. 
The novel features of the invention consist (1) in a smoothing 
plate having @ slot or groove which acts as a guide to the thread 
during the winding of the shuttle reel or spool. (2) A thread 
guide conductor and tension hinged on the band guard of the 
sewing machine (3) In an arrangement for automatically 
throwing the winder out of gear when sufficient thread is wound 
upon the reel. This is accomplished by means of a tail-piece 
attached to the smoothing plate which engages with a notch and 
retains the friction wheel in gear with the wheel of the sewing 
machine, but when the successive coils of thread upon the spool 
reach the required diameter, the smoothing plate rising with it 
causec the tail-piece to be disengaged and the friction to be thrown 
out of gear. The tension on the thread pulls up the smoothing 
plate so as to bear against the thread which is being wound on the 
spool, flattening or smoothing the same. Each succeeding coil of 
thread formed on the spool acts as a guide, aud causes the thread 
to travel along the groove gradually from end to end of the spool 
until it is sufficiently filled, (May 22, 1880). 


2117. Stopping Bottles, &c.: D. Rylands, Stair- 
foot, Yorkshire. (8¢. 5% Figs.|—Has reference firstly to an 
improvement on bottle stoppers described in former Specification 
4839 of 1878. The stopper is made of glass in which a groove is 
formed for the reception of an india-rubber or cork washer. 
Indents or holes are formed in the stopper, and in the neck of the 
bottle, and into these indents brass or iron clips are forced after 
the bottle is filled and the stopper is pressed into position. To 
open the bottle a sardine knife or other pointed instrument is 
used to force the lower parts of the clips out of the indents. 
Refers secondly to improvements in the manufacture of bottles 
by which they can be produced of regular length. The invention 
is applied to that portion of the bottle-making apparatus known 
as the catcher or casher box or tray on which the bottle is knocked 
or broken off from the pipe, and consists in so arranging a supply 
of water to the edge of the vertical end of the catcher box, on 
which the bottle neck is rolled, that the wet edge causes the 
bottle to be cut from the pipe in the correct position. (May 24, 1880), 


2142. Apparatus for Measuring Distances: W. 
F. Stanley, London. [6d. 11 Figs.)}—The combination con- 
sists of a cylindrical steel measuring line divided into parts to con- 
stitute a base; a telescope or sight director moving upon a double 
axis with a divided arc to read off degrees and parts, or calculated 
distances; a second telescope or sight on movable axes to be 
used sometimes; and two rods having sights to direct them to an 
angle with one of the telescopes when twoare used. The measur- 
ing line is fixed between the rods, if the base from which the 
triangulation is taken be distant, and is fixed from telescope to 
telescope if the base is near. (May 26, 1880). 


2193. Antiseptic and Absorbent Pads: W.andA. 
Southall and T. Barclay, Birmingham. [6d. 2 /igs.)— 
The pads are made of absorbent wool, enclosed in an absorbent 
gauze case or sheath, combined with a supporting band, and 
impregnated with an antiseptic material. (May 29, 1889). 


2274. Apparatus for Watering Gardens, &c.: J. 
Deverill, Slough, Bucks. [(d. 11 Figs.)—Consists of an 
apparatus designed for irrigating or distributing water or liquid 
manure over roads or gardens, by bringing a number of jets to 
operate at the same time. The machine consists of a carriage on 
which is fixed a longitudinal pipe provided with jets and connected 
by a flexible tube to a supply of water under pressure. The pipe 
ean be partially rotated so as to play either on trees or on lawns. 
(June 4, 1880). 


2316. Manufacture of Dinner Plates, &c.: C.H. 
Wood, Sheffield, Yorkshire. [tid. 8 Fiys.}—The improve- 
ment in dinner plates consists in forming ia the rim suitable 
recesses or cavities for the reception of condiments, and in mould- 
ing a plate which combines within it an egg cup, toast rack, and 
salt cellar. (June 8, 1880). 


2360. Cleaning Materials used in the Manufac- 
ture of Paper: . Robertson, Polton, Midlothian, 

-B. (6d. 2 Figs.}—The invention has for its object the clean- 
ing of what is technically known as “half stuff,” preferably before 
it is bleached, and by it hand picking, especially of esparto, is dis- 
pensed with. The “half stuff’ is run from the breaking engine 
into suitable tanks, from which itis drawn off and strained through 
any ordinary paper makers’ strainers, but by preference through 
flat-bottomed “jogg” strainers. These strainers are made with 
slits wide enough to let the long fibre of the pulp pass, but suffi- 
ciently narrow to keep back gritty or other objectionable matters 
mixed with it. If necessary the “ stuff’ should be passed through 
successive strainers, the slits in which are of decreasing size. 
After being cleaned the material may be discharged into the 
“potcher” or made up into paper direct. One arrangement of 
cleansing apparatus is shown in the illustration; A is the breaking 
engine from which the “ half stuff” is discharged into tank C, 
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where it is thinned with water until the mixture is very fluid, and 
kept agitated by rotating stirrer D. From the tank C the “half 
stuff is pumped into the tank E, whence it flows on to the first 
strainer G in which the material is separated from its coarser 
impurities, The bottom of G communicates with another and finer 
sieve H, which separates the finer impurities from the fibre. Any 
greater number of strainers may be used if required, and from the 
last the “ half stuff” flows over the shoot I, This shoot constitutes 
a sand trap to retain any dirt which may have passed through the 
strainers to the revolving sieve J, by which it is separated from a 
portion of the water, which is led away by the conduit K and 
thence into the chamber L. From the sieve J the cleaned “ half 
stuff’ passes into another tank M, aiso provided with a revolving 
agitator, whence it is taken for further processes. (June 11, 1880). 


2374. Rails for Railways and Tramways: H. A. 
Fletcher, Whitehaven, Cumberland. [4d. 13 Figs.]— 


The base or lower flange of the rail is spread out, either on one or 
both sides of the rail forming an extension for its support upon the 
sleeper. The rail may also be thickened where it rests upon the 
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sleeper, either with or without an extension of the lower flange. 
(June 11, 1880), 


2522. Construction of Iron and Steel Ships, &c.: 
H. Smith, Glasgow. (8d. 27 Figs.]—Relates (1) to the build- 
ing of iron and steel ships, &c, The plates are fitted on the frames, 
and then permanently rivetted by machine power streak by streak. 
The first streak of plates is fitted and temporarily bolted to the 
frames, and then permanently rivetted all over, except the hori- 
zontal line of rivets which passes through it and the next upper 
streak. The second streak is then temporarily fitted and bolted, 
and permanently rivetted in the same manner, one or two of the 
vertical rivets in the vertical lines being left out to permit of the 
second streak being wedged outwards to admit the third streak of 

lates underneath it, and so on until the upper plate is reached. 

he bulkheads, &c., are rivetted in a similar manner. (2) Toa 
special rivetting machine employed for the above purpose, two 
forms of which are represented at Figs. 1 and 2, The machine, 
Fig. 1, consists of a curved frame A of suitable section with a 
eee link J for suspension. In the extremity of one arm a 

ydraulic cylinder Bis cast, in the plunger of which one of the 
rivetting tools E is secured, the other tool being carried by the 
opposite arm. After each rivet has been secured, the ram is 
returned to its inward position by a secondary ram G as shown. 
Fig. 2 illustrates another form of machine in which the movable 
snap tool E is connected to the hydraulic ram by means of a toggle 
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joint and levers, the stud M being made eccentric to adapt the 
position of the tool for different thicknesses of plate. Other 
modifications are described whereby the machine is adapted for 
flush rivetting, being provided with an appliance for compressing 
the plates tightly against each other, &c. To admit and exhaust 
water to and from the larger and smallercylinders, an especial 
construction of cock isemployed. The ports are so arranged that 
in one position one port of the cock is in communication with the 
accumulator, and with the larger hydraulic cylinder, whilst the 
other puts the smaller cylinder into communication with the dis- 
charge pipe. By giving the cock a quarter of a turn, water is 
admitted to the smaller cylinder from the accumulator and dis- 
charged from the larger cylinder. (3) To a crane with upright 
post and horizontal revolving jib for suspending and moving the 
machine from one position to another. The jib carries a saddle 
capable of being moved backwards and forwards upon it by means 
of alever. Fixed tothe saddle is a stud upon which is pivotted a 
lever carrying at one end the rivetting machine, and at the other 
end counterweights, the lever being provided with a spring catch 
to keep it in any desired position. The specification also describes 
an adaptation of direct-acting hydraulic cylinders to single and 
segmental punching machines, the former of which is shown at 
Fig. 3. (June 22, 1880). 


2591. Velocipedes, &c.: H. J. Lawson, Coventry. 
(6d. 26 Figs.}—the claims have reference (1) to constructing @ 
tyre of U-shaped steel with the rounded side upon the ground; 
(2) to rendering the spokes angular in section, and situated in the 
hub“ so that they may cleave the wind:” (3) to the form of 
springs employed to fix the ae to the hub of the wheel; (4) to 
arranging the seat in tricycles having one driving wheel, so that 
the weight of the rider falls mainly between the steering and 
driving wheel, the steering and third wheels running in the same 
track; (5) to the construction of the springs under the seats of 
four coils arranged in vertical planes; (6) to joining the parts of 
tubular framing by clips instead of welding or brazing ; (7) toa 
friction clutch for attaching one of the wheels to the crank or 
main axle; (8) to means for attaching the third wheel; (9) to the 
application of an adjustable saddle with a spring to draw it for- 
ward on the release of a pawl ; (10) to the construction of a tricycle 
with one wheel furnished with complete driving gear, so that it 
may be detached and ridden as a unicycle; (11) to gearing for 
altering the speed of the machine ; (12) to the construction of a 
clutch which acts upon a flange, locking it by the motion of the 
axis in either direction by means of teeth attached to a rocking 
lever set in motion by a cam fixed upon the axle; (13) to a spring 
seat resting upon a secondary spring working upon coils ; (14) to 
the use of a bevel wheel in the “ silent feed” mechanism described 
in Specification 3934 of 1879; (15) to arrangements whereby 
such silent feed may be made to drive either backwards or for- 
wards; (16) to the application in velocipedes in which the leverage 
is variable of a dial indicating the amount of leverage being used ; 





(17) to the application to ball bearings of a revolving cage to carry 


the sides and axis of the balls; (18) to a casing or cab of glass, and 
leather suitable for tricycles. (June 25, 1880), 


2639. Railway Brakes: W. T. Clark, Crick, 

arwick, and W. H. Ashwell, Bedford. [ls. 4d. 
47 Figs.)}—Kelates to the combination with a brake cylinder and a 
receiver, of an automatic reversible check valve between the train 
pipe and the receiver, and controlling valves that automatically 
regulate the communications between the receiver and the cylinder, 
and between the cylinder and external atmosphere; the whole is 
so arranged as to form a compound brake capable of adapting 
itself automatically to work by either compressed air or vacuum, 
so that a carriage fitted with such apparatus can be connec 
either to an engine provided with exhausting or compressing appa- 
ratus. The reversible check valve above mentioned, which forms a 
leading feature of the invention, is placed between the train pipe 
and the receiver, and is so designed that it will automatically clore 
on the pressure in the train pipe falling below that in the receiver 
when compressed air is being used, and also on the pressure in the 
train pipe exceeding that in the receiver when a vacuum is being 
used. The brake cylinder G contains two pistons, each coupled to 
one set of brake blocks. Two small collapsible auxiliary cylinders 
F P (with check valves) are provided when vacuum is, or may be, 
employed, as in that case the power available to withdraw the 
blocks, and which is a function of the cross section of the piston 
rods, may be insufficient unless it be increased by some such con- 
trivance. When worked by compressed air the action is as 
follows: The air enters the receiver 1 through the reversible 
check valve A C, already mentioned, and proceeds to the automatic 
valve boxes A A and B B. These boxes are divided, each by a 














flexible diaphragm which operates the valves in the case, the lower 
sides of the diaphragms being connected by junction pipes 2 and 2a 
respectively to the train pipe. Each of the junction pipes contains 
a double valve so arranged that when working with compressed 
air such air is admitted to the underside of the diaphragm D, and 
the atmosphere admitted to the underside of the diaphragm D'. 
The upper sides of both diaphragms are open to the atmosphere 
through ports in the valve boxes, Air from the receiver passes the 
upper of the two valves in the left-hand box and is stopped by the 
lower one, turns along a pipe, not shown in the drawing, and enters 
the cylinder between the pistons. Compressed air likewise passes 
the upper valve in the right-hand box and being stopped by the 
lower one, and passes by the pipe 5 to both ends of the cylinder G 
beyond the travel of the pistons, which would be in equilibrium 
were the areas of the front and back faces equal, but which are 
respectively forced outwards by the air pressure exerted on an 
area equal to the cross section of the piston rod. The conical faces 
of the valves in the left-hand valve box point in opposite directions, 
while those of the valves in the right-hand box point towards each 
other. When the pressure of air in the train pipe is reduced either 
designedly or accid lly the automatic check valve closes, and 
simultaneously the diaphragm D being forced downwards cuts off 
commanication with the receiver, and establishes communication 
between the centre of the cylinder and the atmosphere through 
the ports in the left-hand valve box. The right-hand valve 
box is not affected by the change and consequently air flows from 
the receiver to the cylinder ends to force the pistons towards 
one another and to put on the brakes. When the apparatus is 
actuated by vacuum the brakes are applied on air being admittcd 
to the train pipe, which closes the automatic check valve, and by 
allowing the diaphragm D! to rise also closes the upper valve in 
the right-hand box, thereby establishing communication between 
the ends of the cylinder and the atmosphere through the pipe 5 
and the ports above the diaphragm D'. The automatic reversible 
check valve A C comprises a chamber with two seats facing each 
other, between which works a hollow cylindrical valve formed with 
internal air passages and controlled by pressure of air acting 
against a flexible diaphragm. Seated within the cylindrical valve 
are two conical valves which open and close the internal passages, 
but their action cannot well be explained without large detailed 
drawings. The invention further comprises four sets of brake 
apparatus, (1) in which compressed air is used only and the cylinder 
ends are extended to form receivers, the air acting on both sides of 
the pistons when the brake is off; (2) in which vacuum is used, the 
other parts being the same as in the preceding case; (3) in which 
compressed air is used in connexion with a receiver on one side of 
the pistons only ; (4) in which vacuum is used, the parts being the 
same as in the preceding case. The specification also describes 
the use for retaining vacuum or compressed air in the train pipe 
of a carriage during shunting operations, of a valve having two 
faces in combination with a chamber having two seats and means 
for operating the said valve automatically ; two forms of improved 
hose coupling that automatically open and close the train pipe as 
they are connected or disconnected; two arrangements of steam 
and exhaust valves in compressing or exhausting engines ; and a 
new piston packing ring for brake cylinders. (June 23, 1880). 


2648. Railway Carriages: M. W. Hilles, London. 
(6d, 2 Figs.)—Each wheel is carried independently in a forked 
fixing, the corresponding fixings being tied together by a transverse 
girder. The wheels run onshort axles, that may be either fixed or 
stationary. (June 29, 1880), 


2673. Vesselfor Coveying Sea Water to Inland 


Towns: J. Hayes, London, [6d. 5 Figs.)—It is proposed 
to convey sea water to riverside towns in a kind of barge wholly 











enclosed. The barge is constructed of iron, steel, or wood, and 
the inside of it is lined for a depth of from 2 ia. to 3 in. throughout 
with composition to prevent corrosion of the iron frames, plates, &c., 
and to keep the sea water from being discoloured. In the illus- 
tration aa is the vessel into which the sea water is admitted 
through inlet valves worked by handwheels ¢ c, its buoyancy when 
filled being due to the air compartments gg at the top of the 





vessel; 0 }0are water-tight bulkheads dividing the vessel into 
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compartments, any or all of which may be made use of for cargo 
purposes, The valves ¢¢ admit the water to the two end com- 
partments when they are not required as air spaces. (June 30, 
1880). 


2674. Looms for Weaving Small Wares, &c.: W 
Glover. Prestwick, Lanc. (6. 16 Figs.}—The invention 
relates (1) to small ware looms; (2) to vertical beam looms 
described in Specification 4115 of 1873; and (3) to rotary looms 
described in Specification 2576 of 1869; a is a T shaped lever or 
swivel bar which serves the purpose of a crank, with two anti- 
friction rollers a* working in elbow-shaped slots 6 6, and which 
cause the reed to move backwards and forwards, each time the 
treadles a3 a* are moved, To one arm of the lever a are connected by 
cords ¢3, the picking sticks cand c' which carry the crossbars c# on 
which are the small swivel bars e which actuate the shuttles; ¢3 isa 
connecting rod which causes all the bars e to oscillate simultaneously 
when the picking sticks are actuated by the lever a. The claims 



































have reference to the details, in addition to the parts shown in the 
drawing (1) of the taking-up motion, (2) of a stop motion which 
operates when the weft breaks, (3) of the bobbin, (4) of an elbow 
for giving a double beat of the reed in weaving wire, (5) of a posi- 
tive let-off motion, (6) of the pickers, (7) of means of actuating a 
selvage shuttle, (8) of circular turntables, and of means for raising 
the weft above the cloth, and of the use of two hooked shuttles, (9) 
of apparatus for supporting wire in weaving, (10) of the arrange- 
ment of swivel bars, picking rods, pins and tappets, and (11) of 
@ hinged shelf in the stop motion of rotary looms. (June 30, 1830). 


2689. Veloci es, &c.: G. Liedman and C. 
Beeger, Berlin, Germany. [6¢. 5 Figs.}—The employment 
of the oscillating or rocking motion of the seat, for the purpose of 
imparting motion to the axle, and an arrangement of tooth wheels, 
and a strong spring for enabling the vehicle to be more easily 
driven up hill, constitute substantially the invention. The seat of 
the velocipede is pivotted on its underside and is connected by a 
series of crossed and jointed levers toa crank, so that when the 
rider rocks his body backwards and forwards he places his centre 
of gravity alternately in front of and behind the rocking axle of the 
seat and thereby exerts the power necessary to operate the levers 
and turn the crank. The levers are arranged somewhat in the form 
of the joints of a pair of ‘lazy tongs.” The velocipede is steered by 
turning the front wheel on a pivot. For going up hill tooth wheels 
of different diameters are arranged so that by altering the propor- 
tion of the driving and the driven wheel power may be obtained. 
(July 1, 1880.) 


2729. Steam Tension Manometer for Analysing 
Liquids and Studying Pressures: L. Perrier, Paris. 
(6d. 2 Figs.}—The manometer consists of a graduated tube M, 
ending in a bulb Pas shown in the illustrations. This bulb is 
filled with mercury, excepting a portion of the upper part, which 
contains a volatile liquid. The instrument is used for indicating 
differences of temperature, for determining pressures, or for the 
comparison of the pressure of a vapour with the pressure of the 
vapour contained in the tube. Fig. 2 shows the manometer 


























applied to an alcoholometer. The bulb of the manometer is 
plunged into a small boiler A, the liquid L in which is heated by a 
spirit lamp. To obtain great regularity of heating, the flame is 
prevented from acting directly upon the bottom of the boiler by a 
tube V, and by an inverted cone C. The fluid under test passes 
into vapour under atmospheric pressure, is condensed in the 
refrigerator R, and returns to the boiler. The height to which 
the mercury rises in the tube indicates the degree of alcoholic 
strength of the liquid. The sensitiveness of the manometer 
may be increased by replacing the liquid in the upper part of the 
reservoir by a more volatile liquid, or by substituting for the mer- 
cury a liquid of less density. (July 3, 1830), 


2730. Automatic Electric Time Signalling 
Apparatus: J. Wetter, London. (WW. 1. Shuey, Minne- 
apolis, Minn., U.S.A.) (1s. 20 Figs.}—The object of the invention is to 
combine with any time mechanism, an electric signalling apparatus 
which shall be operated by and in unison with the time mechanism, 


periods of time. The invention consists (1) in the combination 
with a timepiece provided with mechanism for breaking an 
electric circuit at any regular intervals of time of a motor actuated 
by spring, weight, &c.; a wheel furnished with pins correspond- 
ing in number to the number of minutes in twenty-four hours, the 
said wheel being revolved by the motor; a circuit-closing device 
connected with the signalling devices, and adapted to close the 
circuit at any moment of time indicated on the wheel, the stop 
pin corresponding to the time of sounding, the signal being with. 
drawn to allow of the automatic closing of the circuit; an arma- 
ture connected at one end with the circuit-closers and electro- 
magnets located in the circuit embracing the time mechanism, 
and adapted to regulate the movement of the stop-pin wheel, and 
cause the motor connected therewith to impart an intermittent 
rotary motion thereto, and move it through a space equal to the 
distance between any two adjacent pins, showing each moment of 
time as indicated by the time mechanism. (2) The invention con- 
sists in the combination with such a wheel or cylinder, and with 
a timepiece, of two or more circuit-closers located in the circuit 
embracing the signals. (3) In a wheel provided with a continuous 
row of stop-pins extending around the wheel in the form of a 
spiral. (4) In an automatic circuit-closer through which the 
electric current flowing from the time-measuring mechanism to 
the signal gong is passed to be modified in such a way that a series 
of intermittent signals follow each other in quick succession. The 
specification contains sixteen pages of description, and thirty- 
three claims relating chiefly to the details of the mechanism, which 
are too numerous to be even enumerated here. (July 3, 1880). 


2764. Electric Lamps: G. G. Andre, rking, 
Surrey. (8d. 21 Figs.)—Relates (1) to the regulation of arc 
lights by asmall electro-motor employed to propel the electrode. 
The armature is wound with a double instead of a single set of 
wires, each set having its own commutator, so that two currents of 
opposite directions may be passed through the armature coils at 
the same time, causing the armature to revolve in the direction 
determined by the predominating current. The main current is 
passed round the electro-magnets of the motor, a branch circuit of 
high resistance running through one set of coils on the armature. 
A shunt circuit having a resistance equal to thatof the branch and 
the arc runs from the positive to the negative pole of the lamp, 
and passes through the other set of coils of the armature ring, so 
that the currents flowing through the armature ring are equal to the 
shunt current flowing in the opposite direction to that of the branch. 
Instead of winding the armature ring differentially, two separate 
rings may be used on the same axis. Or the electro-motor may be 
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arranged to work on the principle of the Wheatstone bridge. In 
this case the electro-magnet coils are wound in two separate 
circuits, one of thick and one of thin wire. The current divides on 
entering the motor, one part passing through the thick coils of the 
magnets and through the are, the other part flowing through an 
an artifical resistance and through the thin coils of the magnets. The 
helix of the motor forms the bridge between the junction of the 
two members in each branch. Consequently any variation in the 
resistance of the arc causes the helix to revolve and move the 
position of the carbon in the direction required. Figs. 1 to 5 
represent the motor and the manaer in which it is proposed to 
connect its revolving helix with the moving carbon, Fig. 2 showing 
the method adopted when the carbons are long. Figs. 3 to 5 show 
an arrangement suitable for short carbons. In this case the motor 
is placed upright and caused to work by a system of gearing the 
screw R2, which by means of the nut S andarm E raises or lowers 
the carbon D. The nut S is made in halves held together by a peg 
for convenience in connecting and disconnecting. T is a cup con- 
taining copper-coated shot forming contact for the carbon. The 
motor, instead of being worked by the difference of two currents 
continually flowing through it, may be actuated by a current 
thrown into it only when required either by the differential action 
of two electro-magnets or solenoids upon an armature, causing a 
portion of the main current to pass through one or other of the 
helix coils as required, or by a similar differential action upon a 
magnetic needle, the motion of which is caused to make it break 
the circuit through the motor. (2) To the regulation of incan- 
descent lamps by an _ electro-motor. The arrangement of 
carbon-holder is similar to that described in André and Easton's 

tent specification of June 2, 1880. The negative electrode is so 

inged to a portion of the lamp that it descends upon the positive 
carbon as the latter burns away. When it has descended a minute 
distance a spring or equivalent device on the end of the arm carry- 
ing the electrode comes in contact with a stud and shunts a portion 
of the current through and starts the electro-motor. In this case 
the armature ring is wound simply with a single coil, and the 
motor is only required to turn in one direction, A short-circuiting 
clamp is provided, so that should the lamp become extinguished the 
passage to the other lamps in same circuit will not be broken. 
(July 6, 1880). 


2767. Implement for the Reduction or Eradica- 





and shall actuate one or more signals automatically at determined 


tion of Corns: M. Wilson, London. (6d. 7 Figs.;—The 


a 
implement is essentially a corn rasp, the invention consisting in 
forming the end or ends with a roughened round or blunt-pointed 
end, so that a drilling or perforating action may be applied to the 
central portion of the corn. (July 6, 1880). 


2771. Brick Machines: W. L. Gre; 

U.S.A. [6d. 5 Figs.)—In the illustration ry BTatadetphte B 
the driving shaft, C a cam shaft, Dan open-topped mould box 
into which works a piston or plunger D'.. The plunger is elevated 
for the purpose of pressing and discharging the brick by a cam 
C'. The mould box communicates through an opening ¢ with a 
feed or forming box E, into which the clay is fed from hopper E: 
and spout e?, The hopper E? receives lateral vibration from @ 
pulley e” rotated from a pulley e* by a belt. The clay supplied to 
the feed box E is pressed into the mould box D through opening ¢ 


by a reciprocating feed slide F which receives its motion by bell- 
crank levers F', The traverse of the plunger may be varied so as 
to form bricks of different thicknesses, or to impart different 
The 


degrees of pressure, by the insertion of steel shoes, 
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pressure imparted to the clay by the plunger D! in the formation 
of the brick is applied against a pressure plate F resting on the 
top of the mould box and connected by vertical rods / passing 
through guides d*. The curvature and throw of the grooves in 
the cams c*, and their relative position to that of the pressing 
eam C' are such that during the operation of pressing the brick 
the plate F is held firmly in position against the top of the mould 
box, and immediately afterwards the grooves of the cams c? acting 
on rollers /' impart an upward motion to plate F coincident with 
that of plunger D', and elevate the plate to allow of the removal of 
the finished brick. (July 6, 1880). 


2793. Annealing Pots for Tin Plates: I. Jones 
Swansea. [(6/. 15 Figs.]—Is for the construction of annealing 
pots in such @ manner as to increase their durability, and consists 
in making the top and sides in separate parts, the former being 
spherical or dome-shaped, and adapted to fit into a trough either 
inside or outside the upper part of the pot, The top of the pot 
is formed with an internal flange, which is inserted in a body of 
sand or other suitable material in the trough. When the sides of 
the pot are of wrought iron, the trough is made of wrought iron 
of Z section. Six forms of pots and lids are illustrated and 
claimed. (July 7, 1880). 


2816. Carburetting Air: E. Edmonds, London. 
(2. L. C. @leernois, Paris). (6d. 6 Figs.)}—The new process of 
utilising hydrocarburets for engines driven by explosion, for light- 
ing and for other purposes, consists in feeding the hydrocarburets 
on to a hot plate heated by any ordinary means, or by the heat of 
the residual gases of an explosioaengine. The plate is roughened 
to aid evaporation and to prevent the liquid from assuming the 
spheroidal condition. The specification describes and illustrates 
two forms of the apparatus showing the hot plate with the pipes 
for the entry of air and liquid and sheet of wire gauze to insure 
the thorough mixture of the gases, but it does not appear to call 
attention to any features of novelty except the utilisation of the 
waste heat of engines, (July 8, 1830). 


2817.* Tobacco Pipes and Cigar Holders: J. 
Thompson, London. [4¢. 2 Figs.}—Claims wo be con- 
ducive to the health of * millions of Her Majesty's subjects,” its 
object being to construct pipes in such way that it shall be impos 
sible for the smoker to get the * nicotianiae” into his mouth. The 
pipe has a bulb in it which is to be filled with an absorbent sub- 
stance and renewed from time totime. (July 8, 1880), 


2840. Holding Curved or Angular Lines of 

: A. M. Clark, London. (4. P. Hubbard, New Haven, 
Conn, U.S.A.) (6d. 8 Figs.}—The illustration shows the applica- 
tion of the invention to a single curve; A represents a curved line 
of type, B the bent metal strip supporting the type on the inner 
side of the curve, the ends of which, being supported by the lead 
or base line ¢, are provided with flanges 6 6, adapted to clamp a 





line of type, as shown; c is the bent metal strip on the outer side 
of the curve, the ends of which have feet or supports ¢, extending 
from the endof the curve to a point in line with the lead or base 
line d. The lead upon the inner side of the curve has the bearing 
points z z,and that upon the outside curve the points z' z'. (July 
9, 1880). 


2841.* Vessels or Cans for Containing and Apply- 
ing Lubricants: H. M. Girdwood, Belfast. (2d.)— 
The can is provided with a “ stroup” to the end of which is attached 
a brush. The brush end of the stroup is enclosed by a tube 
which serves as a tunnel to catch any excess of the oil, and to 
return it to the vessel. In order to prevent any portion of the 
excess from escaping from the tube when the can is inverted a 
conical pipe is placed within with its wide end near to the mouth 
of thetunnel. (July 10, 1889), 


2843.* Casks, &c.: R. Wyburn, London. [4/.)— 
The cask is formed of veneers cut circumferentially from a log. 
Two layers are employed cemented and rivetted together with the 
directions of their fibres crossing each other at an angle, Means 
are provided for attaching the beads, and also bands of metal. In 
some cases a thin meta! sheet may be interposed between the twu 


veneers. (July 10, 1880). 
2844. Utilising the Latent Heat of Steam, &c. 
C. Pieper, Berlin. (2. Handrick, Buckau, Prussia). (2d.)}—The 


steam generated from a liquid contained in a boiler is caused to 
pass into a chamber arranged inside of the said boiler in the 
manner of a flue, or in contiguity with the same on its outside. 
Within this chamber the temperature of the steam is raised to a 
certain degree above the temperature of the liquid in the generator 
by means of a hot medium conducted by a pipe through or into the 
steam, or the latter is heated in its passagefrom the generator 
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tothe chamber. The steam being thus made hotter than the liquid 
in the generator “communicates its latent heat to the liquid, 
whereby the latter is evaporated while the steam is condensed,” 
When the pressure of the steam is intained sufficiently high a 


machine, auxiliary notched discs provided with a stop motion are 
employed, and are disposed on opposite sides of the main notched 
disc wheels, and also on the side or sides of the intermediate 





steam engine may be inserted between the generator and condenser 
and be driven by the differences of pressures. (July 10, 1880). 


2846. Sand Moulds for Casting Cisterns, &c.: 
T. H. Chatton, Bolton, Lanc. [6d. 6 Figs }—The inven- 
tion is designed to dispense with the ordinary thin patterns in 
moulding cisterns, and other similar hollow ware. e features 
of novelty consists in using in place of the ag ea a solid or strong 
pattern C which is raised up and down by levers L and link M. 





The space E between the pattern C, and the outer box A, is filled 
with sand, which forms the outside mould of the cistern. The 
core is made in a strong core box, and placed in position in the 
mould, and the box A being suitably closed and fastened, the cistern 
is ready for casting bottom upwards. (July 10, 1880). 


2852. Fastenings Connected with Spindles and 
Handles of Doors, &c.: P. D. Reynol London. 
[6d. 9 Figs..\—Also applicable to water cocks, &c, The door knob 


or handle is held upon the spindle without a pin passing through 
the neck as usual. The end of the spindle which projects 
through the door is of square section, but has its corners 
slightly cut away to receive portions of screw threads. The handle 
is tapped to fit on these threads, and is screwed on until 
it abuts against a square washer with a square hole in it, which 
has been previously slipped on to the spindle, the outside 
dimensions of such washer corresponding to those of a square 
pap or projection on the inner end of the handle. A collar with 
a square hole in it slips over both the projection and the 
washer, and connects the two, being maintained in position by the 
rose or by some device attached to the rose. (July 10, 1880), 


2854. Extracting Sewer Gas from Drains: B. 
Morton, Salford, Lanc. [6¢. 2 Figs.\—The air is rarefied 
in a chamber connected by a flue or pipe to the drain and heated 
by a coil of pipes supplied with exhaust steam. The rarefaction 
draws the foul air or gas from, and fresh air into, the drain. A 
pipe or flue carries off the foul air. Branch pipes are applied to 
the sides of the ordinary syphon traps, one pipe being connected 
to the main drain and to the ascending pipe which leads to the 
heated air chamber; the other branch pipe is connected to the soil 
pipe. Instead of heating the chamber by steam, gas or hot air 
might be used. (July 10, 1880). 


2858." Throstie Frames: J.H. Johnson, London: 
(L. V. R. Ferouelle, Paris). (4d.}—Consists of a double spindle or 
twisting device which allows the continuous winding of the yarn, 
and at the same time imparts to it one, two, or more twists for 
each revolution of the twisting or torsion apparatus. One spindle 
above the flyers carries a helix by which the slipping or tension 
of the thread is regulated according to the number of turns of the 
helix. The spindle revolves in the opposite direction to the pitch 
of the helix in order to give the desired torsion to the thread. The 
thread after being delivered in a continuous manner whilst being 
at the same time twisted by the spindle, is next wound on toa cop 
tube or bobbin. For this purpose the flyer is placed in an inverted 
position, and has no ascending or descending motion, but the 
second or winding spindle has an alternate up-and-down motion 
imparted to it by the carrier,so that the cop may be uniformly 
wound. The winding spindle and flyer revolve more rapidly than 
the spindle of the twisting —— so that the torsion is 
augmented in proportion to the difference in the number of revolu- 
tions; for example, if the flyer and twisting apparatus make two 
thousand revolutions in the same time, the thread will be twisted 
two thousand times only, but if the speed of the twisting apparatus 
is two thousand and the flyer and winder four thousand, the 
thread will be twisted four thousand times, although the twisting 
apparatus only revolves two thousand. (July 10, 1880). 


2863. Horse or Steam Road Rollers: W. Hollo- 
way, Putney. (4¢.)—Consists in fixing one or two water- 
tanks to a road roller, and arranging pipes so that a supply of 
water is delivered in front of the roller. Another pipe also 
delivers water over the centre of the roller for the purpose of pre- 
venting the adhesion of gravel. The inventor makes no special 
claim for novelty. (July 12, 1880). 


2864. Manufacture of Lace, Braids. &c.: F.E. A. 
Busche, Schwelm, Westphalia. (8d. 10 Figs.)—Relates 
to the production by a braiding machine of peculiar construction 
of lace, braids, and other ornamental fabrics and trimmings hitherto 
made by hand. The general construction is similar to an ordinary 
braiding machine, but with certain additions and alterations. In 
the new machine the toothed driving wheels are separate from the 
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notched dises which carry the bobbin carriers or travellers, and 
they transmit the rotary motion to such notched discs by sliding 
clutches constituting a stop motion, the toothed wheels and notched 
discs being mounted loose on fixed vertical spindles as in the French 
braiding machines, whilst the clutches of the stop action slide along 
and turn with a continuation of the central boss of the notched 
discs, These sliding clutches are governed by mechanism actuated 
by travelling pattern surfaces, so as to provide for the stopping 
and starting of any one or more of such discs at the desired 
moment. A similar arrangement is employed for regulating the 
positions of the guiding fingers or detectors for directing the course 
of the bobbin carriers, To greatly extend the range of work of the 


tched disc wheels. By the aid of these devices it is possible to 
produce “real Forchow lace,” and such lacework as consists of 
threads partly twisted and partly braided together, and, where the 
pattern requires it, partly interwoven crosswise with other threads. 
The twisting together of the threads is effected by the main notched 
disc wheels, the bobbin carriers thereon being prevented by the 
directors from leaving the wheel duringits rotation. The twisting 
action having proceeded to the required extent, the directors are 
so adjusted as to direct the bobbin carriers from one principal 
notched disc wheel to the next through the intermediate notched 
disc wheel when the braiding process commences. Where an 
interweaving of threads is required the bobbin carriers are directed 
on to the auxiliary notched disc wheels provided with stop motions, 
and disposed on the outer and inner sides of the principal wheel, 
one carrier travelling along the main series of discs, thereby laying 
its thread across those of the carriers on the auxiliary wheels. 
Having completed its course in one direction, the other bobbin 
carriers on the auxiliary discs are caused to cross their threads on 
the main series of disc wheels, and are then again put into reserve 
in the auxiliary discs, after which action the first-mentioned single- 
travelling bobbin carrier, or any other that takes its ye returns, 
recrossing the other threads, thereby interweaving them together, 
the same operations being continued and varied according to the 
pattern required. The illustration is a plan of the machine partly 
in section, but the details are too elaborate for an abbreviated 
description. The claims relate (1) to laces, nets, braids, or trim- 
mings produced in such a machine; (2) to the general construction 
of the machine; (3) to the use in such a machine of a self-acting 
stop motion to arrest one or more of the bobbin carriers for any 
length of time; (4) to the stop motion described; (5) to an arrange- 
ment of delivery rollers controlled by pattern surfaces. (July 12, 
1880). 


2865.* Synchronising or Setting Clocks, &c.: J. 
A. Lund, London. (24.)—The principal object of the present 
improvements is to allow of the clocks being corrected from a 
greater error than usual and to correct an error, either fast or slow, 
up to 30 minutes. The time signsl—electric, pneumatic, or other- 
wise —sent from the standard clock at stated periods, acts upon the 
“ motion” of the minute hand of each clock and sets it to correct 
time, The improvements mainly consist in throwing the minute 
spring momentarily out of action, leaving the ‘‘ motion entirely 
free to be acted upon by a weighted lever or equivalent device, 
which is released by the time signal. The weighted lever may be 
raised again by the trainwork of the clock or other suitable means. 
(July 12, 1880). 


2867.* Heating Apparatus: M. Bauer, Paris. (S. 
Suchet, Vassy, France). (2d.}—Tne apparatus is applicable for use 
in chimneys, and consists of achamber with a convex front, grooved 
sides, and an interior divided by horizontal and vertical partitions 
into compartments communicating with each other, through which 
the air to be heated is caused to pass. (July 12, 1880). 


2871.* Cultivators and Dragging Machines: J. 
and C. T. Robinson, Leeds, Yorks. [2d.)—he improve- 
ments relate to apparatus for automatically locking the teeth or 
tines of cultivators, &c., in position either in or out of work without 
the assistance of catches or bolts. A long hand lever, worked by 
the attendant, is employed'for throwing the tines in and out of work, 
the motion being transmitted from the hand lever by means of 
horizontal connecting rods and levers to the tines. For locking the 
tines an intermediate double-ended lever is made use of, the two 
ends of which are set at a slight angle to each other, and arranged 
in such a manner that the two centres of the ends of the double 
lever are nearly in a line with the centre of the lower horizontal 
connecting rod. The strain upon the tines acts directly through 
the centre of the double-ended lever without affecting its position, 
the tines thus being held fast until moved again by the hand lever, 
(July 12, 1880). 

2872. Window Frames and Sashes: W. Wilson, 
Live: 1. (4d. 2 Figs.J—Consists in adding to the top of a 
window sash a ventilator, composed preferably of louvres, and of 
forming in the reveal of the window frame a chamber for the 
louvres to slide into, A rack and pawl, or similar contrivance, 
can be attached to the sash and frame, to fix the sash at any 
desired position for uncovering one or more of the louvres. (July 
12, 1880). 


2877. Supporting the Bodies of Railway Vehicles, 
&c.: W. Stroudley, Brighton, Sussex, and J. Cle- 
minson, London. [(d. 5 Figs.)—Kelates to the means of pre- 
venting the transference of shocks or oscillations from the under- 
framing to the body of the vehicle. The invention essentially con- 
sists in supporting the body on extensible springs suspended from 
the underframing of the vehicle. The illustration shows one 





arrangement; A is part of the carriage body, B the underframing, 
Ca tnehes attached to the underframing, D a helical spring, Ea 
strut projecting down the middle of the spring and having a collar 
e secured by a nut. Refers to specification of Adams and Livesey, 
4390 of 1875. (July 12, 1880). 


2878. Manufacture of Bitter Almond Oil, Benzoic 
Acid, &c.: F. A. Zimmermann, London. (Dr. £. 
Jacobsen. Berlin). [4d.]—The process of forming benzoic acid, &c., 
from benzo-chlorides is caused to proceed quickly, and at a low 
temperature by the use of a small quantity of certain metals or 
their salts. An equivalent of benzo-trichloride is heated in a closed 
vessel over a water bath with two equivalents of glacial acetic 
acid and a small portion of chloride of zinc. Hydrochloric acid is 
given off and acetyl chloride distils over, while benzoic acid 
remains behind with the chloride of zinc unaltered. The following 
equation represents the reaction. C, H, C Cl+2058,CO OH= 
C,H, CO OH+2 CH, CO Cl+H cl. Towards the end of the 
process the heat is increased until the production of hydrochloric 
acid ceases, and any undecomposed acetic acid has been driven off. 
The residue is powdered and treated with a moderately warm 
solution of soda, producing white crystals of benzoic acid. Other 
reactions are described in which the chloride of zinc is replaced by 
the acetate of zinc, either with or without an addition of acetate of 
soda or similar salt, &c. Itis also found that valuable organic 
bodies, otherwise difficult to be obtained, are formed as by-pro- 
ducts, the reactions fur the production of which are fully described. 
(July 12, 1880). 


2880.* Manufacture of Waterproof and Vermin- 
proof Textile Fabrics, &c.: W. R. Lake, London. 
(D. M, Lamb, New York, U.S.A.) [4d.]—This specification appears 
to be similar to No. 2883 below, with the exception that tallow, 
lard, or grease takes the place of paraffine wax, and the use of 
india-rubber is optional. (July 12, 1880). 





2881,* Taps: J. Wilde, Sydenham, Kent. (2d.)j— 
The tap is constructed to draw off a certain quantity of liquid at 
each turn of the handle. It is made of either metal or wood, an 
has two plugs placed at a given distance apart, and connected 
together by gearing or otherwise. On turning the handle one 
way the inlet plug is opened and the outlet plug closed, while 
turning it the reverse way closes the inlet and opens the outlet 
plug. «July 13, 1880), 

2882.* Machinery for Fluffing or Whiting 
Leather Skins: 8S. Haley, Bramley, Yorks. (2¢.)— 
The skins to be operated upon are pressed upon the ordinary 
emery roller by a sheet of leather connected at one end rigidly to 
bars or bearers, and kept tight up against the underside of the 
emery roller by small weights attached to its free end. By this 
means the leather sheet is partially wrapped round the roller, and 
considerable bearing surface is given to the skin under operation. 
(July 13, 1880). 


2883.* Manufacture of Waterproof and Vermin- 

roof Fabrics: W. R. Lake, London. (J. M. Lamb, 

ew York, U.S.A.) [4d.]—The materiais, the manner of compound- 
ing them, and the method of applying them are as follows: In 
the first p!ace there is formed a solution of paraffine and a hydro- 
carbon gum dissolved in some hydro-carbon solvent. The gum 
may be india-rubber or the like, and may be used in the propor- 
tion of one ounce (more or less) to each gallon of the solvent, to 
which is also added two ounces of paraffine. After the solids 
have been dissolved, half a pound of common salt and half a pound 
of sulphuric acid are added to each gallon of the mixture, which 
is left for several days until the gas, which is evolved, has pre- 
cipitated all the impurities, when the remaining gas is removed 
by agitation, and any trace of acid neutralised by soda. The 
fabrics may have the solution applied by a brush, or may be 
dipped into it, and after drying are cured at a temperature of 
180 deg. Fahr. (July 13, 1880). 


2884. Tanning: A.M. Clark, London. (4. D. Zonca, 
Venice). [4d.}—The object is to reduce the time usually required 
for tanning hides, the invention consisting in the use of vegetable 
matters only in a successive process. The hides are first placed in 
casks containing ground fir bark, and are immersed and 
rotated in an infusion of the bark for about twelve hours. The 
hides are then removed and drained, and sewn together to 
form bags (with the hair side outwards), into which is placed a 
mixture of powdered oak bark, valonia, and fir bark. e bags 
are then placed in a vat containing an ooze of the same sub- 
stances, the bags being filled up with the same liquor, and the 
openings closed. The bags are emptied at the end of one hour, 
and again filled up, and at the end of another hour the operation 
is repeated, but the liquor is slightly heated. The operation is 
hourly continued five times at intervals of two hours, the tempera- 
ture being raised each time. The hides, after being emptied of 
the liquor, are laid at the bottom of the vat for twelve hours, when 
the tanning operation is completed. (July 13, 1880). 


2885. Extracting Ammonia during Distillation 
of Azotic Substances: W. Brierley, Halifax. (7. 
Richters, Breslau. Germany). (2d.}—When azotic substances like 
coal, peat, brown coal, bones, animal rubbish, &c, are heated, a 
decomposition of the organic substance takes place, a part of the 
nitrogen escapes as ammonia, while another remains as azotic 
carbon, which latter, only when at a higher temperature, is trans- 
formed into nitrogen and carbon. If steam be passed through 
this azotic carbon, the water and the azotic carbon are decom- 
posed, and ammonia and carbonic acid or carbonic oxide arise. 
(July 13, 1880). 


2886.* Holders for Gas Glasses: J. C. Heaton, 
Rotherham, Yorks. (2d.]—The object of the invention is to 
reduce the shadow cast by the ordinary galleries, and to prevent 
the loss of movable parts. The improved gallery is made with 
only one arm, and is screwed to the gas pipe below the burner in 
the ordinary manner. The free end is attached to the holder, 
which embraces the rim of the globe for about one-third of its cir- 
cumference, and holds it fast by means of clips secured by a nut 
working upon the arm. The nut and clips are prevented from 
coming off by the enlarged ends of thearm. (July 13, 1880). 


2887.* Rotary Engines or Pumps: J. Stowe, 
Lincoln, (2d¢}—The engine consists essentially of a cylinder 
and casing, preferably revolving, an eccentric piston which may 
also revolve in the opposite direction, and a slide or other suitable 
valve, and box for reversing and governing, and two or more 
sliding blocks provided with rollers. The eccentric piston has 
hollow trunnions, through one of which the steam enters, and 
through the other the exhaust escapes. The piston is loose upon 
the trunnions, and is worked by internal cranks or the like, suit- 
able ports in it communicating with the hollow trunnions. The 
sliding blocks are arranged opposite each other, and a roller lying 
parallel to the axis of the piston, and resting against it, serves to 
make a joint. Pipes connect the ports in valve chest with the 
trunnions. (July 13, 1880). 


2889. Engine Governors: H. J. Haddan, Lon- 
don. (G.F. Pottle, Boston, Mass., U.S.A.) (2d.)—A spiral thread 
upon a revolving shaft carries a nut having resisting wings or fans, 
and the whole immersed in a fluid, so that when the shaft revolves, 
the nut will be prevented revolving at the same 5; , and will 
consequently have a tendency to traverse the shaft longitudinally. 
This tendency is partially resisted by a weighted lever, but the 
resist is not suffici to withstand a too rapid velocity, in 
which case the lever operates the regulating valve, Relates also 
to an improved regulating valve. A chamber has an inlet and 
an outlet pipe, the end of latter projects inwards, and carries a 
hollow sleeve or cylinder. A solid cylinder fits into the sleeve, and 
has one end fixed a short distance from the end of the outlet pipe, 
so that there is free passage from the chamber into the outlet 
pipe when the space is not covered by the sleeve, which is made 
to slide on both the cylinder and end of outlet pipe. (July 13, 

880). 


2891.* Detecting and Indicating Stoppages, &c., 
in Telegraphic or Pneumatic Communications: 
J. A. Lund, London. ([2¢.)—1s specially applicable to 
systems of controlied or synchronised clocks. A few minutes 
before the time signal is sent a weak testing battery is connected 
by a moving part of the clock to the line, and a current is sent 
which traverses an electro-magnet and draws a contact piece out 
of the path of a finger on another part of the clock. Should the 
circuit be broken, however, the finger on the clock will complete, 
on reaching the contact piece, a Jocal circuit in which is an alarm. 
The specitication does not clearly show how the apparatus would 
be useful in case of stoppages arising from defective insulation or 
from the end of a broken line making “good earth,” and the 
method of its application to pneumatic systems is not explained. 
(July 13, 1880). 


2892.* Syphons for Drawing off Champagne, 
&c.: W. E. Hipkins, Birmingham. (2¢.}—Consists of au 
instrument in which a cap for resting on the mouth of the bottle is 
surmounted by atube in which a cylinder works ; the bottom of 
the cylinder constitutes a valve, its seating being formed in a 
diaphragm in the cap. Thecylinder is held down by a strong 
spring, and is raised by a lever jointed to the outside of the tube 
in which the cylinder works. Below the diaphragm is a tube of 
sufficient length to nearly reach the bottom of the bottle, and near 
the top of the tube a cork-shaped plug is supported. The plug 
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has three or four india-rubber washers which are compressed by 
screwing the tube down into the bottle, so that the air is excluded. 
The contents of the bottle is drawn off by depressing the lever. 
(July 13, 1830). 

2894.* Hopper Bar; : W. Henman, Birming- 
ham. ([2d.)—The barge is formed of three portions, an upper 
pontoon or hollow raft and two lower pontoons, half the width of 
the upper one. Each of the lower rafts is hinged at its outer edge 
to the outer edge of the upper one, so that when fixed in position 
they form one body. In the upper raft are cut openings extending 
completely through to the upper side of the lower rafts, and these 

nings constitute holds into which the mud or other material is 
placed. When it is required to discharge the cargo the fastenings 
at the unhinged sides of the lower rafts are released and the weight 
of mud forces them down and escapes between them. The buoyancy 
of the rafts returns them to their places. (July 13, 1880). 


2895. Preparations for Preserving Food, &c.: 
J.H. Johnson, London. ‘J. 3. J. Mignon and 8. A. Rouart, 
Paris. (6d. 41 Fig.)}—This invention consists in the preparation 
of substances melting at a temperature below zero, and in the 
apparatus used for preserving alimentary substances. Instead of 
using ordinary ice, which melts at zero, a colder ice is produced by 
the admixture,of a proper i of salt. It is necessary that the 
salt should be added gradually, and in small quantities, as when 
the mixture is suddenly prepared the temperature is very abruptly 
lowered, and soon rises again. The food to be preserved is placed 
ina chamber, which is surrounded with a thick non-conducting 
material, and tha whole deposited within another chamber con- 
taining the refrigerating mixture. The invention is applicable to 
vessels or vehicles adapted for the purpose, or to portable cases to 
be conveyed upon ordinary vehicles. hese cases act as safes for 
the preservation of the contents, and need not be opened until the 
foodis required for use. (July 13, 1830), 


2902. Refining or Purifying of Sugar, Saccharine 
Matter, &c.: B. H. Remmersand J. Williamson, 
Glasgow. (4¢.]—In the usual process the raw sugar expressed 
from the cane or beet or the sugar juice dissolved in the “‘ blow 
ups” is heated and filtered through filtering bags, which require 
frequent washing or renewal owing to the gum or mucilage filling 
up the interstices of the filtering cloth. The object of the 
present invention is to prevent this difficulty by a treatment of the 
sugar liquor before. he invention consists essentially in adding 
to and mixing with the dissolved impure sugar a quantity of finely 
pulverised vegetable charcoal. which absorbs nearly all the gum or 
mucilage as well as a portion of the colouring matter which the 
liquor contains, The sugar liquor is then filtered, and is then 
ready for the subsequent treatment required for decolorisation. 
Describes also a process by which the solid residue of the filtering 
process is treated for the recovery of the vegetable charcoal and 
sugar. (July 14, 1830). 


2906. Manufacture of Colouring Matter: F. 
Wirth, Frankfort-on-the-Main. (2. Oehler, Offenbach). [44.] 
—Relates to the production of colouring matter by the application of 
the * Lauth” reaction, that is by the action of sulphuretted hydrogen 
and of oxidising bodies on the amido-derivatives of secondary 
aromatic amines. The process consists of two parts, (1) the pro- 
duction of the amido-derivatives, and (2) the preparation of the 
colours. For preparing the amido-derivatives different methods 
may be employed. According to one method any diazo-compound 
is combined with a secondary monamine, and the compound is 
reduced in any suitable manner. According to another method the 
nitroso compounds of the secondary monamines are heated with 
nitric acid,and the compound produced is reduced in any known 
manner. (July 14, 1880). 


2907. Water Gauges for Boilers: J. Ellis, Lon- 
don, [4d 1 Fig.)}—The illustration shows the complete inven- 
tion, which consists in forming a valve chamber a in the upper 
stuffing box casting } over the top end of the gauge glass c, instead 
of a separate chamber between the ordinary stop-cock d and the 
gauge glass staffing box, as hitherto done. During ordinary work 
the spherical valve erests upon ribs or pins / at the bottom of the 
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chamber, and is in equilibrium through the steam pressure actinz 
on the bottom of it, and the pressure from the lower cock g acting 
on the top of it by means of passage fh. An additional passage é in 
the upper cock leads from the passage j to the upper portion of the 
valve chamber, and is controlled by a cock; this is for the pur- 
pose of equilibriating the valve in the chamber when it is necessary 
to blow through. In the event of the gauge glass breaking, the 
equilibrium of the valve e is destroyed, and the pressure of the 
steam closes the valves by pressing them against a seating é in the 
top of the chamber a. July 14, 1830). 

2908:* Perambulators, &c.: T. G. Wells, Bir- 
mingham. (2¢.)—The vehicleis constructed with a seat, which 
may be rotated about a centre, and set in any position relative 
to the remainder of the vehicle. The foot and heel board are so 
shaped that they are effective in any position of the seat. 
(July 14, 1889). 

2911. Manufacture of Match Boxes: M. Wiberg, 
Stockholm. [6d¢. 3 Figs.j|—Is for machinery for manufactur- 
ing boxes for matches, and has reference (1) to the use of “ forms” 
of a size that will fit intoa completed box; (2) to the use of a 
paste box open underneath and under which the paper is caused 
to pass, the distance of the paper below the sides of the box 
determin'ng the thickness of the layer of paste upon it; (3) to 
apparatus for putting in the bottoms. The pieces of veneer, of 
which the boxes are to be manufactured, are cut and incised in the 
usual manner, and are put one at a time into a feed boxe. Arms 


J, which are connected to the sliding bar g, moved by the cam c, 
push the veneer from the feed box e and underneath the form A, 
which is fixed on the shaft d, and fitting into a box of the kind 
that is to be manufactured, and then push it between the form A 
and the end of @ spring #, fastened to a piece &, which may be 
moved backwards or forwards along a feather key on the shaft d 
by the lever /. The veneer is not pushed entirely under the form, 
but its back edge is left projetting a little from the end of the form, 








and while it is being pashed forward a veneer intended for the 
bottom of the box is brought down froma trough m, in which a 
number of such pieces are stored. When the wheel d commences 
to revolve, the veneer under the form follows its revolution and is 
wound around the form, and the veneer for the bottom also follows 
the revolution, and is thereby clasped by the other piece of veneer. 
The paper to be pasted upon the box is wound in a long strip ona 
reel, and is drawn over a fixed plate under the paste boxg. The 
paper is raised by the roller r, which is actuated by the projection 
6 on the wheel a, and is pressed against the veneer, after which a 
double flanged roller s comes forward and completes the pasting 
and folding. After a sufficient length of paper has been drawn out 
aknife cuts it off. When the small wheel d has completed two 
revolutions the sliding bar g moves forward, and the device y, 
which is provided with four thin and broad springs z pushes the 
folded paper into the box, and forces the box off the form. The 
machine for manufacturing the outer case is in the main like 
the one already described, (July 14, 1880), 


2917.* Apparatus for Governing and Indicating 
Speed of es: F. W. Dur . New Barnet, 
erts. (2¢.)—Within a casing containing water or other liquid 


is a screw-bladed propeller which is caused to revolve by suitable 
gear fromthe engine. The spindle which carries the propeller is 
extended through a staffing-box. The driving wheel is carried by 
a feather key, so that as the propeller revolves the spindle is free 
to longitudinally slide to and fro. The end of the spindle acts in 
a thrust bearing against a weight or spring which can be adjusted 
to suit the speed at which the propeller is desired to revolve. The 
shape of the casing presents internal obstructions, which prevent 
the liquid from rotating along with the propeller. According to 
the speed of the propeller will the reaction of the liquid cause it 
and its spindle to move more or less longitudinally in opposition to 
the weight or spring, and the thrust bearing of tae spindle being 
connected to the throttle valve of the engine, this valve will be 
more or less closed or opened according as the propeller revolves 
at more or less than its normal speed. The spindle being con- 
nected to an index shows by its position the speed of revolution. 
(July 15, 1880). 

2918. Metallic Alloy: J.M.McMurtrie, Glasgow, 
2d.)—Applicable for bell-metal and as an inexpensive substitute 
for silver and nickel, or electro-plated metals. The invention 
essentially consists in combining together certain proportions of 
copper, zine, and nickel, with or without lead. The improved alloy 
is made in different qualities by melting an admixture of from 45 
to 60 parts copper, 20 to 30 zinc, and 18 to 25 nickel, with the 
addition of 2 or 3 parts of lead, when the articles to be produced 
require to be turned, For superior alloy 50 per cent. copper, 28 
per cent, zinc, 20 per cent. nickel, and 2 per cent. lead, When the 
lead is omitted the addition is made to the percentage of copper 
and zine. (July 15, 1880). 


2925.* Purifying Mohair, &c.: J. Walworth, 
Bradford, Yorks. ([2d.)—The invention is for removing 
noxious and infectious smeils and insectiles from Van mohair, 
Persian wools, and other infectious fibrous substances, and consists 
essentially in the application of endless bands carrying spikes for 
moving the fibres; a revolving drum for opening out the fibre, 
and a powerful suction fan for drawing currents of air through the 


fibres. The impurities pass through the fan and are discharged 
through pipes into the sewers, or into a furnace for destruction by 
fire. Any heavy particles not taken in by the fan fall on to an 


endless band travelling along the bottom of the purifying chamber, 
and are discharged into a hopper and then into water, jets of steam 
may be employed with the water carrying away the refuse matter. 
(July 15, 1880). 


2929. Medicated and other Aerated Waters: G. 
O. Willis, Monmouth. [24)—Consists in the method of 
treating medicated and other aérated waters by the addition 
of glycerine (or other like bodies resulting from the distillation of 
fatty matters) in the proportion of about one drachm of glycerine 
to ten fluid ounces of arated water. (July 16, 1880). 


2938.* Machinery for Rolling Bars of Iron and 
Steel for Manufacture of Knees for Railway 
Wagons, &c.: J. Lones, C. Vernon, E. Holden, and 
R. Bennett, Smethick, Staffordshire. (2d¢)]— The 
machinery consists essentially of a pair of rolls, the bottom one of 
which is cylindrical, The top roll has in cross section nearly 
the figure of an involute curve, which curve stops at about two- 
thirds of the circumference, the remaining portion being concentric 
with the axis. The top roll has cylindrical flanges which take 
into corresponding grooves in the bottom roll. Hot bars of steel 
or iron being passed through the rolls they are formed by the 
action of the top roll into a series of taper bars joined end to end. 
The bars are subsequently divided at the points where the parts 
of greatest diameter join those of least diameter; the detached 
portions have the figure suitable for the manufacture of the knees. 
(July 16, 1880), 

2939.* Apparatus for Loading and Unloading 
Brewers’ Drays, &c.: G. W. von Nawrocki, Berlin. 
(G. Koblinsky, Berlin), (2d.]—A rail ladderanda winch essentially 
constitute theinvention. The winch is made of iron, and has tooth 
gearing andcrank handle, The ladder is formed of {-iron and 
united by crossbars; on each side of the ladder is a stop lever, 
whichis held up by a spring. When the barrel is being lifted the 
levers are depressed, but when the barrel has passed over them 
they regain their position and prevent the barrel running back. 
(July 16, 1880) 


2940." Apparatus for Indicating the Level of 
Liquid Fuel in Lamp Reservoirs: D. Cohen, Lon- 
don. (2d.)—A float carries a graduated spindle, which projects 
through an opening in the topof the reservoir. When not required 
it is forced down and the opening closed by acap. (July 16, 1830). 


2942." Tramways: H. Hughes, Leicester. (2/]— 
The guard rail is of the shape of ordinary angle-iron. The bearing 





rail is of the same shape but with a plain head. The two portions 








are connected together by rivets sing through tubul 
pieces. (July 16, 1880). ae = eam 


2943. Substitute for Whalebone, &c.: be 
bach, London. [4¢.)—The fibres of piassara, fe faw 
kitool, Mexican fibre, or leaves, or other woody or vegetable 
material are saturated with a solution of silicate of soda alone 
or mixed with sulphate of barytes, or felspar or common chalk’ 
and thereby caused to adhere together in the form of a@ flat or 
round body or mass, which is subsequently divided into flat layers 
or strips. After careful drying, the strips receive a coating of 
celluloid-xyJonite or the like, or glue shellac, or isinglass may be 
used. For rendering the strips waterproof they are further coated 
with india-rubber solution, copal, or other compound. Fibres for 
brushes or brooms are prepared by saturation in a solution of 


resin. (July 16, 1880). 
3011. Machinery for Coiling or winding Wir 
into Coils or Bundies: J. Patchett, Haybrid ~ 


Shropshire. [6¢. 5 Figs.)—According to the ordinary plan, 
the reels upon which the wire is wound are made in halves, so that 
the coil of wire can be removed, one half being keyed to the driving 
shaft, the other half being loose and capable of being lifted off and 
on to the end of the shaft and attached by bolts and nuts. Accord- 
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ing to this invention the loose half is carried on a separate axle and 
moved into position by a lever. The arrangement is shown in the 
illustration; a is the driving shaft, b 6 the fixed halves of reels, 
which can be thrown into or out of gear by clutch levers d. The 
loose halves c are moved by levers A, and when closed against the 
fixed halves are prevented from moving back by catch levers /, 
A locking arrangement is used for binding the two halves securely 
together. (July 22, 1830.) 


3116. Manufacture of Lubricating Compounds: 
R. Irvine, Royston, Granton, Midlothian. [4d.)— 
Relates to the manufacture or production of lubricating compounds 
from a solution in or mixture with hydro-carbon oils of soap or 
saponaceous matter or matters in a dry or hydroscopie state. To 
effect the solution of the soap heat is employed, applied at tem 
peratures according to the proportion of the soap, and ranging 
up to the boiling point of the oils. With certain percentages of 
soap a plastic greasy compound is obtained in a solidified form 
from water, but with smaller percentages the oil is merely thickened 
slightly. (July 29, 1880). 


3196. Furnaces for Burning Pyrites: J. Mason, 
Witney, Oxfordshire. [6¢. 4 Figs.|—The invention consists 
in the arrangement shown in the illustration. A is the calcining 
chamber which contains aseries of fluted cylinders B keyed upon 
spindles 5, and operated by wormwheels gearing with worms con- 
tained ona shaft outside the furnace. The cylinders B are made of 
cast iron or fireclay, and are revolved at a speed of about six or 
eight revolutions per hour according to their diameter and the 
size of the pyrites to be treated. The ore is delivered through 
hopper E, which is fitted with a slide or valve ¢ and a feeding roller 
e', the former being operated by a screw and handwheel, the 
latter by gearing from the driving shaft. The roof of the calcining 
chamber is made in movable sections, to enable the interior of 
the furnace to be readily inspected; Fis the firegrate ; G uptake 
and damper; H is the down flue leading into the main flue to the 
acid chamber, and fitted with damper A. The operation of the 
furnace is as follows: The air inlets K and the damper A are closed 
whilst the dampers G and jare opened. The fire is then lighted in 
the grate and allowed to heat the calcining chambers, and the 
cylinders to a red heat. Pyrites is then admitted by hopper E, 
the fire withdrawn, the firedoor and ashpit closed, also dampers G 
and j, whilst damper A and air valves K are opened. As the 





ore descends through the hopper on to the fore plate it ignites 
and passes on to the cylinders, whence it is gradually carried 
forward over the whole length of the bed, until it arrives at the 
farend, when it falls into the receptacle I, and is drawn off through 
the sliding door i. (August 4, 1880). 


4091. Colouring Matters for Dyeing and Print- 
J. A. Dixon, Glasgow. (Dr. K. Koenig, Hoechst- 
am-Maine, Germany). [4d.}—That which constitutes essentially 
the invention is the prodaction of azo colours by reacting with the 
diazo compounds of the aromatic acids, or of their ethers, upon 
the mono or disulpho acids of betanaphthol, or its salts. The 
object of the invention is the prodaction of red, brown, and violet 
colouring matters. Brownish, yellow-red colouring matters are 
obtained from both the betanaphthol-monosulpho acids: and 
brilliant blueish red shades from the disulpho acids of betanaphthol 
— in F. Wirth’s Specification 1715 of 1878, (October 8, 
880). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the piesent time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand, 








GERMAN CoAL Mintna.—It appears that the extraction 
of coal in Germany amounted last year to 42,161,000 tons. 
The corresponding extraction in 1879, did not exceed 
37,670,000 tons. 
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AN IMPORTANT DISCLAIMER CASE, 

A case of considerable importance and interest, and 
which furnishes another “> of the imposition of 
conditions when allowing a disclaimer, was disposed of by 
the Attorney-General at his chambers in the Temple on 
Saturday last. 1n 1878 one Crabtree obtained a patent, 
No. 2775, for ‘‘ Improvements in the construction of 
apparatus for dressing middlings, wheatmeal, and other 
ground or crushed grain or seeds.”’ _ Subsequently this 
patent was assigned to Mr. J. 8. Sutcliffe, of Bacup, who 
now applied for leave to make certain clerical corrections, 
to insert a disclaiming clause, to alter one of the 
claiming clauses, and to strike out another. He was 
represented by Mr. T. Aston, Q.C., and Mr. Macrory, 
instructed by Mr. Hunt. Two oppositions were entered, 
one by Messrs. Hind and Lund, of Preston, the other 
by Mr. Bedford, of Leeds. Mr. Aston in opening the case 
expressed his willingness to strike out altogether the claim 
which it had been proposed to alter. Mr. Gorst, Q.C., M.P., 
and Mr. Chadwyck Healey, instructed by Mr. Lloyd 
Wise (for Mr. Yates Booth of Preston), appeared on 
behalf of Messrs. Hind and Lund, who had objected, 
among other things, that the proposed disclaimer and 
memorandum of alteration, if allowed, would extend 
the exclusive right granted by the patent; also that 
the second claim in the altered form proposed was 
vague and indistinct. The second claim, in its original 
form stood thus: ‘‘ Secondly, I claim the peculiar con- 
struction of the cylinder and the method of straining and 
fixing the silk thereon, substantially as described and 
shown.’ Mr. Sutcliffe sought to make it read thus: 
‘*Secondly, I claim the peculiar construction of the 
cylinder having the silk strained and fixed thereon sub- 
stantially as described and shown.’ According to the 
opponents, this alteration would have converted that which 
was originally a claim to two features separately, into a 
claim for the combination of those two features, thus 
extending the ground covered by the patent. It was 
furthermore stated by these opponents, that in 1879, Crab- 
tree, through his agent, threatened them with legal pro- 
ceedings for alleged infringement of his patent, and that if 
the proposed disclaimer were allowed, it would afford 
Mr. Sutcliffe grounds for unnecessarily harassing them 
with litigatiou by endeavouring to use the letters patent 
so as improperly to hinder and obstruct them in the 
legitimate conduct of their business as manufacturers of 
apparatus for dressing middlings, wheatmeal, &c. It 
appeared that some seventy or eighty machines had been 
made and sold, and for the purposes of argument it was 


assumed those machines would become infringements in the | 


event of the proposed disclaimer being allowed. Thus, 
persons who had legally purchased and used such machines 
would become liable to proceedings for infringement in 
respect of their continued use. Therefore, it was con- 
tended, no disclaimer should be allowed except on Mr. 
Sutcliffe undertaking that no proceedings should be 
instituted in respect of any machines already made. 
Mr. Bedford was represented by Mr. Goodeve (instructed 
by Mr. W. Barlow), and amongst other objections set 
forth that on the publication of Crabtree’s specifica- 
tion he was advised the specification was bad, and acting 
upon this advice took orders for machines and con- 
structed them when required somewhat in the manner 
described in the specification (the machines so con- 
structed being in reality very slightly different from what he 
had been previously making), and that he was convinced the 
object of Mr. Sutcliffe in making the present disclaimer 
and memorandum of alteration, was to put himself in a 
position to annoy Mr. Bedford with legal proceedings ; also 
that he was of opinion it would be injurious not only to him- 
self, but to the trade generally, if the proposed disclaimer 
and memorandum of alteration were allowed in the pro- 
posed form. Mr. Goodeve likewise raised some technical 
objections as to the want of conformity between the pro- 
visional and final specifications. Mr. Aston dealt with 
these technical objections; and, as respects the argument 
on behalf of Hind and Lund that no proceedings should be 
allowed to be instituted in respect of existing machines, 
contended, in effect, that those who bought the machines 
knew the law, and the liability they might incur under it, 
in the invent of the patent being put right by disclaimer, 
also that if those who had already bought machines were 
allowed to continue their use, royalty free, persons here- 
after buying machines would be placed at a disadvan- 
tage. After hearing the arguments the Attorney-General 
allowed the disclaimer as altered, that is, striking out 
the second and fourth claims, but upon the terms that 
no actions be -brought against the opponents or any 
other person in respect of any machines that had been 
prior to the date of the hearing made or sold by the 
opponents, lists of such machines to be furnished to the 
petitioner by the opponents respectively, and, if required, 
to be verified by statutory declarations. 

GAS AND ELECTRICITY AS HEATING 

AGENTS. 

On Thursday evening last, the 27th ult., Dr. C. William 
Siemens delivered before the Glasgow Science Lecture As- 
sociation, in St. Andrew’s Hall, a lecture of which the 
following is an epitome. 

The lecturer confined his attention to the production of 
heat energy ; the gist of his argument being that for all 
ordinary purposes of heating and melting gaseous fuel 
should be resorted to, whilst for the attainment of extreme 
temperatures the electric arc possessed advantages unri- 
valled by any other known source of heat. 

The first effect of combustion is to heat the combustible 
and the air necessary to sustain combustion to the tempe- 
rature of ignition, which according to M. Marbach’s 
experiments is about 600 deg. Fahr. for wood, and 700 deg. 
Fahr. for coal, but indealing with coal other preparatory 
work has to be accomplished besides mere heating in order 











to sustain combustion. The analyses of coal show that on 
an average 16 per cent. of the total weight consists of such 
permanent gases as hydrogen, oxygen, and nitrogen. These 
gases are partly occluded or absorbed within the coal, and 
are partly combined with carbon-forming volatile com- 
pounds, such as the hydrocarbons and ammonia; so that 
when coal is subjected to heat in a closed retort, as 
much as 35 per cent. passes away from the retort ina 
gaseous condition and as vapour of water, —_ to condense 
again in the form of tar, and of ammonical liquor, and 
partly to pass into the gas mains as illuminating gas. It is 
this internal work of volatilisation, which renders coal in 
the raw condition inapplicable for smelting and other 
metallurgical operations. In the ordinary coke oven the 
whole of the volatile constituents are lost, and each 100 Ib. 
of coal yield only 66 lb. of coke, including the whole of the 
earthy constituents which on a e average may be taken 
at 6lb., leaving a balance of 60lb. of solid carbon. In 
burning these 60]b. of pure carbon, 2201b. of carbonic 
anh — (CO,), and 60 x 14,500=870,000 heat units are 
produced. 

The 34 per cent. of volatile matter driven off yield, when 
the condensible vapours of water, ’ammonia, and tar are 
separated, about 16 lb. of pure combustible gas (being equal 
to about 10,000 cubic feet per ton of coal) which in com- 
bustion produce 16 x 22,000—=352,000 heat units. The escape 
of these gases from the coke-oven constitute a very serious 
loss, which may be saved, to a great extent at least, if the 
decarburisation is effected in retorts. The total heat pro- 
ducible from each 100 lb. of coal is in that case 870,000+ 
352,000= 1,222,000 or 12,220 units per lb. of coal. Deduc- 
tion must, however, be made from this for the heat 
required to volatilise 34lb. of volatile matter for every 
100 lb. of coal used, and also for heating the coke to 
redness, or say to 1000 deg. Fahr., that is 600 units per lb. 
of coal treated. We thus arrive at 12,200-—600=—11,600 
heat units as the maximum result to be obtained from 1 lb. 
of best coal, whilst a further deduction of 10 per cent. is 
necessary, in the case of ordinary coal, which may fairly be 
taken at 10,500 units per lb. 

In applying these figures to actual practice it will be 
| found that the margin for improvement is large indeed. 
| Thus in our best steam-engines we obtain one actual horse 
| power with an expenditure of 2lb. of coal per hour (the 
| best results on record being 1.51b. of coal per indicated 

horse power). A horse power represents 33,000x60= 
| 1,980,000 _ 
| 1,980,000 foot-pounds per hour, which is—— —— = 990,000 
| foot-pounds, or units of force, per ponnd of fuel. Dr. Joule 
| has shown us that 772 foot-pounds represent one unit of 








990,000 
| heat, and 1lb. of coal therefore produces 772 =1282 


units of heat, instead of 10,500, or only one-eighth part of 
the utmost possible result; while in melting steel in 
crucibles we are satisfied with only utilising an eighteenth 
part of the actual heat energy in our fuel. 

It is useful to refer to these facts, well-known though 
they be, and the lecturer then drew attention to the great 
waste of fuel on the domestic hearth. If ventilation could 
be neglected, close stoves would be economical ; but these 
are acknowledged to give rooms a stuffy feeling, and the 
open chimney is, therefore, a necessity ; it gives rise to an 
active circulation of air through the room, whilst heat is 
supplied by radiation from the incandescent material burn- 
ing on the grate. 

Dr. Siemens holds, however, that raw coal should not 
be used as fuel for any purpose whatsoever, and that the 
first step toward the judicious and economic production of 
heat is the gas retort or gas producer, in which coal is 
converted either entirely into gas, or into gas and coke, as 
is the case at our ordinary gas works ; oat as coke cannot 
be easily lighted, he shows how the regenerative principle 
which he has introduced with such success in furnaces, 
may even be applied to the humble household fire. 

The essential features of his grate are that solid car- 
bonaceous fuel, such as coke or anthracite, are used in 
combination with as much gas as is found necessary to 
raise the former to the point of incandescence, that the 
combustion is entirely confined to the front of the grate, 
whence radiation into the room takes place, and that any 
heat reaching the back of the grate is conducted away and 
utilised in heating the incoming air, by which combustion 
in front of grate is supported ; in this way greater brilliancy 
and considerable economy are realised. 

Dr. Siemens recommends two methods of effecting these 
results. In one an iron dead plate is rivetted to a stout 
copper plate facing the back of the fire-grate, and extending 
5 in. both upwards and downwards from the point of junc- 
tion. The dead plate stops short about an inch behind 
the bottom bar of the grate to make room for a } in. 
gas pipe which is perforated with holes of about yy in. 
placed at distances of 1} in. along the inner side of its 
upper surface. This pipe rests upon a lower plate, which is 
bent downwards towards the back so as to provide a verti- 
cal and horizontal channel of about 1 in. in breadth 
between the two plates. A trap door, held up by a spring, 
is provided for the discharge of ashes falling into this 
channel. The vertical portion of this channel is occupied 
by a strip of sheet copper about 4 in. deep, bent in and out 
like a lady’s frill and rivetted to the copper back piece, which 
transfers the heat from the back of the grate to the frill- 
work. An air current is set up by this heat, which, in 
passing along the horizontal channel, impinges on the line 
of gas flames and greatly increases their brilliancy. 

In the second arrangement an angular cast-iron plate 
is used, whose projecting ribs below conduct the heat both 
from the back and from beneath the grate, whilst an 
inclined plate attached to the lower grate bar directs the 
incoming air upon; the heating the heating surfaces and 
provides at the same time a support for the angular and 
ribbed plate, which is simply dropped into its firm position 
between it and the back of the grate. The front edge of 








the horizontal plate has vandyked openings, forming a 
narrow grating, through which the small quantity of ashes 
that will be produced by combustion of the coke or 
anthracite in the front part of the e~ discharge them- 
selves down the incline towards the back of the hearth, 
where an open ash-pan may be placed for their reception. 

In adapting the arrangement to existing grates, the ordi- 
nary grating may be retained to support the angular plate, 
which has in that case its lower ribs cut short, to the level 
of the horizontal grating. 

Several of these fireplaces have now been set up and have 
given satisfaction both on account of convenience and 
economy ; from atrial made in Dr. Siemens’ office 
place, the copper arrangement first described was found to 
cost 0.525d. per hour, whilst the original coal grate had 
cost 0.633d. per hour, and the room was in the former case 
more thoroughly warmed. 

The experiments from which these figures are given prove 
that an average consumption of from 6 to 8 cubic feet of 
gas per hour suffices to work a coke gas grate, on the 
plan here proposed, and as this is about the consumption of 
a large Argand burner, the present gas works’ plant will 
supply the demand on them for the gas required for these 


grates. 

But independently of the practical question of supply it 
is desirable on the score of economy to rely upon the solid 
carbon chiefly for the production of radiant heat, and not 
to heat inert matter, such as asbestos, by means of gas, 
when about ten times the above quantity would be required, 
for the following reason: 1000 cubic feet of ordinary 
illuminating gas weigh 34 lbs., and the heat developed in 
their combustion amounts to 34 x 22,000 = 748,000 heat 
units. One: pound of solid coke develops in combustion, 
say, 13,400 heat units (assuming 8 per cent.of incom- 


bustible admixture) and it requires ——-—_ = 56 lb., or 
13,400 


> 
just half a hundredweight, of this coke to produce the 
same heating effect as 1000 cubic feet of gas. But 1000 cubic 
feet of gas cost on an average 3s. 6d., and half a hundred- 
weight of coke not more than 6d. (at 20s. a ton), or only 
one-seventh part of the price of gas. 

Dr. Siemen’s recommends the use of special heating gas, 
and as in many towns two systems of gas mains 
exist, it would only be necessary to appropriate the one for 
illuminating and the other for heating gas. The ordinary 
retorts could be used for the production of both descrip- 
tions of gas, it being well known that every ordinary coal will 
give up gases of high illuminating power during a certain 
portion of the time occupied in their entire distillation. 
The gases emitted from the retort when first charged are 
to a great extent occluded gases of low illuminating power, 
such as fire-damp-or marsh gas, and these should be 
turned into the heating mains. In the course of half an 
hour these occluded gases, together with the aqueous and 
other vapours, will have left the coal, which is then in the 
best condition to evolve olefiant gas and other gases rich 
in carbon, and therefore of high illuminating power. The 
period during which such illuminating gases are emitted 
extends over probably two hours, after which the retorts 
should again be connected with the heating fas mains, 
until the end of the process. By this means the illuminating 
gas would be increased 25 per cent. in candle power, for 
which the consumer would willingly pay, as a heating gas 
could be furnished at a proportionately greatly reduced 
cost, there not being the same necessity to purify it so 
completely from sulphur. 

For larger applications of heating gas Dr. Siemens 
recommends another recent invention of his own. This 
gas producer consists of a wrought-iron cylindrical chamber, 
truncated downwards, and lined with brickwork. The 
fuel to be conver into gas is introduced through a 
hopper, and the cinder and ashes work out through the 
open orifice at the bottom. Instead of a grating for the 
introduction of atmospheric air a current of heated air is 
brought in, either through the hopper or through the orifice 
at the bottom, and is discharged into the centre of the 
mass of fuel ; the effect is the generation of a very intense 
heat at that point. The fuel, after its descent through 
the hopper, arrives gradually at this region of intense 
heat, and when subjected to it, parts with its gaseous con- 
stituents. At the point of maximum heat coke is con- 
sumed, producing carbonic anhydride, which, in passing 
through the considerable thickness of fuel surrounding 
this portion, takes up a second equivalent of carbon, and 
becomes changed into carbonic oxide. Here also the 
earthy constituents are for the most part separated in a 
fused or semi-fused condition, and in descending gradually 
reach the orifice at the bottom, whence they are removed 
from time to time. Air enters through the bottom orifice 
to some extent, causing the entire consumption of the 
carbonaceous matter, which may have got past the zone of 
greatest heat ; water is also here introduced ina hollow 
tray, and after evaporation by the heat of the hot clinkers, 
passes upwards through the incandescent mass, and is con- 
verted by decomposition into carbonic oxide and hydrogen 
gas. The exit orifices for the gases are placed all round, 
near the circumference of the chamber, ascending upwards 
into an annular space, whence they are taken through 
pipes to the furnace or other destination. The advantages 
connected with this modus operandi consist in the intensity 
of the heat produced within the centre of the mass, 
whereby the whole of the fuel is converted into combus- 
tible gases, with the least amount of nitrogen. The 
hydro-carbons formed in the upper portion of the apparatus 
have to descend through the hotter fuel below, and in so 
doing, the tar and other vapours mixed up with them are 
decomposed, and furnish combustible gases of a permanent 
character. The orifice at the bottom of the apparatus 
may be enlarged, and so arranged that, instead of ashes 
only being produced, coke may be withdrawn, and in this 
way 4 continuous coke oven may be constructed, which is 
at the same time a gas producer, or in other words an 
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apparatus in which both the solid and gaseous constituents 
of the coal are fully utilised. 

The intense heat in the very centre of a large mass of 
fuel has for its result a very rapid distillation, and thus one 
gas producer does the work of two or three gas producers of 
the type hitherto employed ; this more concentrated action 
will moreover allow of the introduction of gaseous fuel, where 
want of space and considerations of economy have militated 
hitherto against it, and in fuvour of the ordinary coal fur- 
nace. The lecturer next referred to the application of gaseous 
fuel to marine boilers by the use of which the boilers would 
be maintained at a onion heat without necessitating the 
almost superhuman toil of the firemen ; no smoke or dust 
would be emitted from the chimney, and a large saving of 
fuel would be effected. The change from the use of solid 
to gaseous fuel would be the prelude probably to another, 
and still more important change, namely the entire suppres- 
sion of the steam boiler. We are already in possession of gas 
engines working at moderate expense as compared witL small 
steam engines, even when supplied with the comparatively 
expensive gas from our town gas mains, und all that will be 
required is an extension of the principle of operation already 
established. The realisation of such a plan would of course 
involve many important considerations, and may be looked 
upou as a subject the accomplishment of which may be left 
to the energy of the rising generation of engineers. 

The lecturer also drew attention to a suggestion he 
had occasion to make some years ago, consisting in 
placing gas producers at the bottom of the coal mines 
themselves, so that instead of having to raise the coal by 
mechanical power, the combustible gases ascending from 
the depth of the mine to the surface would acquire by virtue 
of their low specific gravity sach an onward pressure that 
they could be conducted in tubes to distances of many 
miles, thus saving the cost of raising and transporting the 
solid fuel. The last portion of the address had reference 
to Dr. Siemens’ electrical furnace, by the use of which tem- 
peratares may be obtained above that of dissociation 


mderance of the beam in the direction of the solenoid can 

varied so as to balance the magnetic force with which 
the hollow iron cylinder is drawn into the coil. One end 
of the solenoid coil is connected with the positive and the 
other with the negative pole of the electric arc, and being 
a coil of high resistance, its attractive force on the iron 
cylinder is proportional to the electromotive force between 
the two electrodes, or, in other words, to the electrical 
resistance of the arc itself. The resistance of the arc is 
determined and fixed at will within the limits of the source 
of power, by sliding the weight upon the beam. If the 
resistance of the arc should increase from any cause, the 
current passing through the solenoid would gain in strength, 
and the magnetic force overcoming the counteracting 
weight, would cause the negative electrode to descend 
deeper into the crucible ; whereas, if the resistance of the 
arc should fall below the desired limit, the weight would 
drive back the iron cylinder within the coils, and the length 
of the arc would increase, until the balance between the 
forces engaged had been re-established. Experiments with 
long solenoid coils have shown that the attractive force 
exe upon the iron cylinder is subject only to slight 
variation within a range of several inches, which circum- 
stance allows of a working range to that extent of nearly 
uniform action on the electric arc. This automatic adjust- 
ment of the arc is of great importance to the attainment of 
advantageous results in the process of electric fusion ; 
without it the resistance of the arc would rapidly diminish 
with increase of temperature of the heated atmosphere 
within the crucible, and heat would be developed in 
the dynamo-electric machine to the prejudice of the 
electric furnace. The sudden sinking or change in 
electrical resistance of the material undergoing fusion 
would, on the other hand, cause sudden increase in the 
resistance of the arc, with a likelihood of its extinc- 
tion, if such self-adjusting action did not take place. 
Another important el t of in electric fusion 








The apparatus employed to effect the electro-fusion of such 
material as iron or platinum corsists of an ordinary crucible 
of plumbago or other highly refractory material, placed in 
a metallic jacket or outer casing, the intervening space 
being filled up with a bad conductor of heat. A hole is 
pierced through the bottom of the crucible for the admis- 
sion of arod of iron, platinum, or dense carbon. The 
cover of the crucible is also pierced for the reception of the 
negative electrode, by preference a cylinder of compressed 
carbon of comparatively large dimensions. At one end of 
a beam supported at its centre is suspended the negative 
electrode by means of a strip of copper, the other end of 
the beam being attached to a hollow cylinder of soft iron 
free to move vertically within a solenoid coil of wire of 
large resistance. By means of a sliding weight the pre- 








c ts in constituting the material to be fused the posi- 
tive pole of the electric arc. It is well known that it is at 
the positive pole that the heat is principally developed, 
and fasion of the material constituting the positive pole 
takes place even before the crucible itself is heated up to 
the same degree. In operating upon non-conductive earth 
or upon streams of gases, it becomes necessary to provide 
a non-destructible positive pole, such as is supplied by the 
use of a pool of fused platinum, or iridium, or by a plum- 
bago crucible. In working the electric furnace, some time 
is taken up in the first instance in raising the temperature 
of the crucible to a considerable degree, but it is surprising 
how rapidly an accumulation of heat takes place. In using 
a pair of dynamo-machines capable of producing seventy 
webers of current with an expenditure of 7-horse power, 
and which, when used for purposes of illumination, pro- 





dace a light of 12,000 candles, a crucible of about 8in. in 
depth, immersed in a non-conductive material, has its tem- 
perature raised to a white heat in fifteen minutes, and 4 lb. 
of steel are fused within another fifteen minutes, suc- 
cessive fusions being effected in somewhat diminishing 
intervals of time. The process can be carried on on a still 
larger scale by increasing the power of the dynamo- 
machines and the size of the crucibles. 

The purely chemical reaction intended to be carried into 
effect within the crucible, might be interfered with through 
the detachment of particles from the dense carbon used for 
the negative pole, although its consumption within a 
neutral atmosphere is exceedingly slow. This action how- 
ever is prevented by the use of a water pole, or tube of 
copper, through which a current of water circulates, so 
that it yields no substance to the arc. It consists simply 
of a stout copper cylinder closed at the lower end, having 
an inner tube penetrating to near the bottom for the 
passage of a current of water into the cylinder, which 
water enters and is discharged by means of flexible india- 
rubber tubing. This tubing being of non-conductive 
material, and its sectional area small, the escape of cur- 
rent from the pole to the reservoir is so slight that it may 
be neglected. On the other hand, some loss of heat is 
incurred through conduction, with the use of the water 
pole, but this loss diminishes with the increasing heat of the 
furnace, inasmuch as the arc becomes longer, and the pole 
is retired more and more into the crucible cover. 

By some obvious modifications of this electric furnace it 
can be made available for a variety of other purposes where 
intense heat is required combined with immunity from dis- 
turbing chemical actions. By piercing a number of radial 
holes through the sides of the chamber, and introducing 
the ends of wires through the same, an excellent means is 
oe of heating those wire ends very rapidly without 

urning them, for the purpose of welding them together. 
The electrical furnace will also be found useful, probably, 
in the hands of the chemist to effect those reactions between 
gaseous bodies which require the employment of tempera- 
tures far exceeding the hitherto available limits, pine po 
thus increase the area of available reactions at his disposal 
for the attainment of either scientific or practical ends. 

One purpose that was foremost in Dr. Siemens’ mind in 
preparing this lecture was to make war upon the smoky 
chimney, which, so far from being a necessity under any 
circumstances whatever, should be regarded only as a 
remnant of that stage of our industrial and social progress, 
which, satisfied with the attainment of certain euds, could 
afford to neglect the economical and sanitary conditions 
under which those ends were accomplished. 

From our abstract the reader will see how full the paper 
s of matter for thought and study, and what rich evidence 
t gives of the rare inventive genius of its author. 
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JAPANESE METALLURGICAL 
PROCESSES.—No. XI. 
By Epmunp F. Monpy, F.C.S. 
Tue Matera Copper MINE AND Works. 

Tue Maibera Copper Mine and Works are situated 
on the knot of hills known as the Nijin-go- Yama, or 
Twenty-five Mountains, in Yoshikigori, in the pro- 
vince of Hida, and like the other mines in that neigh- 
bourhood can only be approached with difficulty. 
The oflice of the works is at an elevation of 1550 ft. 
above Funatsu, or 3000 ft. above the sea. These 
works are not large, and judging from the profit 
and loss account obtained at the works, they 
appear to be on the losing side. The chief 
feature of interest in these works is the circum- 
stance that a large amount of malachite is worked. 
The ore consists of pyrites and malachite, the latter 
occurring as an incrustation upon a compact argil- 
laceous rock, which, together with a quantity of a 
quartzose rock, forms the gangue of the ore. The 
pyrites is roasted and smelted in the usual manner. 
The roasting of the ore occupies three days, and is 
carried on in ovens or kilns of the usual construction, 
the fuel being a mixture of wood and charcoal, The 
roasted product is smelted, yielding regulus, a little 
copper and slag. The regulus is roasted in small 
cylindrical kilns for periods of about one day, after 
which the roasted regulus is smelted a second time, 
yielding copper, a little regulus and slag. The average 
weight of copper obtained from this smelting in one 
operation is 44 kuawamme, or about 38} 1b. ‘The mala- 
chite is smelted in the raw state. ‘The process iscarried 
on in the ordinary kind of furnace, one complete 
operation occupies four hours, during which time 
the slag is removed four times, and a fresh portion 
of the charge is added. ‘The products of this smelt- 
ing are, a good-sized cake of copper, three or four 
thin cakes of regulus, and slag, the regulus thus 
produced arising from the imperfect separation of 
the pyrites. ‘Ihe regulus is added to that pro- 
duced in the first smelting of the pyrites, and is 
roasted and smelted as above. ‘The silver is separated 
from the copper produced from both smeltings by the 
usual processes of liquation and cupellation ; the alloy 
for liquation was stated to be three-fourths copper 
and one-fourth lead, and the amount of copper 
removed from the liquation hearth at the end of one 
operation is about 58 |b. The cupellation is carried on 
in the usual way, but the hearth employed is a very 
rude piece of apparatus, 

The following account was obtained at the office 
of the works: Number of hands employed, 173; 
of these, charcoal burners numbered 4] ; miners and 
metallurgists 132. The wages and other expenses 
per day, amounted to 72.833 yen (14.5/.) ; ore raised 
per day, 9300 lb. ; copper extracted per day, 375 lb. ; 
value of copper extracted per day, 12.25/.; showing 
a daily loss of 2.25/. 

In our secend article, page 277 of our twenty-ninth 
volume, we pointed out that the metallurgical treat- 
ment of copper in Japan is conducted in two distinct 
ways: 

1. That in which the roasted ore is submitted to 
two or more smeltings in order to produce metallic 
copper, giving a regulus as an intermediate product ; 
and 

2. That in which only one such smelting is per- 
formed. 

The former is the plan usually adopted in the 
northern provinces, i.¢., north of Kiyoto, and in 
principle it resembles the Welsh smelting with us; 
while the latter is usually followed in the south, 
and in one essential particular resembles the Holl- 
way process for reduction of metallic sulphides 
recently introduced. It will have been observed 
that the works which have been described, though 
differing among themselves in minor details, all fall 
under the first of these classes. ‘The nearest 
approach to the method of single smelting is that 
adopted at Ashiwo, where the two smeltings, one of 
roasted ore the other of roasted regulus, are con- 
ducted in immediate succession in the same already 
heated furnace cavity. 

As the writer’s experiences are mainly confined to 
works in the north, his personal observations were, 
with one exception, made at works conducted on 
the former plan, but sufficient was seen, however, at 
these (the Tada) works to clearly show the dif- 
ferences in the two methods. The district of Tada 
is about 16 miles distant from the treaty port of 
Osaka, and owing to the absence of hills is easily 
accessible. ‘There are several works in the locality, 
the chief of which are Akamatsu, Ginsanmacbi, 








and Sengen-no-tani. At the time of our visit, 
the first was not being worked while at the second, 
which is some six miles from Akamatsu, the smelt- 
ing is only carried so far as to produce crude copper, 
the disilverisation being conducted at Sengen-no- 
tani. At Ginsanmachi the ore already sorted, 
brought from the mine, is broken into lumps about 
the size of a hen’s egg by men, using hand hammers, 
It is then taken to the stamping room, where it is 
reduced to powder by stamps, each attended by two 
women. ‘The stamp is of the helve hammer cha- 
racter about 6ft. long and works about a fulcrum 
44 ft. from the head, which latter is of wood faced 
with iron in the usual way. The position of the 
fulcrum does away with the necessity of attaching 
such a heavy weight at the head, which is compen- 
sated for by giving it a wider range of motion. It 
is doubtful whether this plan would prove as effectual 
when dealing with hard ores as that of a heavy head 
and shorter swing adopted at some works. The 
stamp is raised by one of the women who depresses 
the short arm of the helve with her feet, and allows 
the hammer to fall by its own weight. 

The other woman is at the anvil, which is simply 
a block of rough hewn stone slightly smoothed 
over on the surface. As the stamp is raised this 
woman pushes some of the ore under the head and 
removes the powdered material as it is formed. 
The powdered ore is then dressed in tanks of 
water and passed on to the roasting kilns. 

The kilns used for roasting the ore are rude 
rectangular structures of stone, open at the top, and 
supplied with holes at the bottom for the admission 
of air. The dimensions of each kiln are about 44 ft. 
long, 3}ft. wide, and 3 ft. deep. Four or more 
of these are usually in one long row, end to end, 
in fact forming one long structure partitioned off 
into separate kilns by partition walls. The whole 
is covered over by a rade roof. ‘The walls of the 
kilns are about 9 in. thick. The ore is roasted in 
two operations of seven days each. The roasted 
ore is next passed on to the smelting operation. In 
these works there is essentially but one smelting 
for the production of crude copper. The furnaces 
employed are of the usual kind, namely, a hole in 
the ground surmounted by a hood, the dimensions 
of the cavity are about 18 in. by 16 in. at the 
surface and 9 in. deep. There are two distinct 
stages in the smelting operation : 

1. Smelting for regulus. 

2. The reduction of the regulus to the metallic 
state. 

The first occupies about four hours and the 
second about three hours; there is, however, no 
distinct break between the two stages, both being 
conducted in the same furnace. 

In smelting for regulus, the roasted ore is added 
in four or more portions, the slag produced from 
each being removed before adding a fresh portion. 
During this operation the blast is supplied by two 
bellows placed behind the furnace, the nozzle open- 
ing into the cavity a little below the top edge at 
the back. The blast is directed downwards at a 
slight inclination. 

As soon as the last portion of the ore has been 
worked off and the slag removed, the smelting for 
copper commences, for which purpose a bellows is 
placed in front of the furnace, the blast pipe of 
which is directed into the furnace cavity. A clay 
nozzle is put upon the end of the blast pipe, to which 
it is attached by moist clay. This nozzle is directed 
downwards into the furnace at a high inclination 
(about 75 deg.), so as to cause the blast to strike the 
surface of the molten mass with full force. During 
the whole of the smelting the back of the cavity is 
covered over with a fixed clay cover extending 
nearly two-thirds over the top. During the latter 
stage two or three movable covers are placed over 
the front part so as to avoid the loss of heat as much 
as possible, which is further prevented by loosely 
covering the whole with charcoal. In about three 
hours the whole, or nearly so, of the regulus is 
found to be reduced to the metallic state. ‘The 
surface of the metal is now cleared, the bellows 
removed, the back cover thrown aside, and the pro- 
ducts taken out of the furnace. Invariably a small 
quantity of regulus remains ; this is first removed as 
fast as it solidifies, in the form of thin crusts about 
din. thick, There are usually not more than two or 
three such cakes, 

The clay covers and nozzles are made two days 
before they are required for use. The first day they 
are kept lying in the smelting-house near the fire ; 
the second day they are kept resting against the 
walls cf the furnace immediately at the back of the 





fire. At the termination of the day’s smelting they 
are secured in place and allowed to set until the 
smelting begins the next morning. 

The following account of the work was obtained 
at the office : 


Number of employés 200 

Ore raised per day aie 8000 lb 
Washed or dressed ore ... 2600 ,, 
Metallic copper produced 160 ,, 


On proceeding to Sengen-no-Tani, a distance of 
seven or eight miles, it was found that all the 
smelting operations had ceased for the day. 

From what could be seen of these works they were 
much larger than those at Ginsanmachi, and a 
large proportion of the furnaces consisted of liquation 
and cupellation furnaces for the purpose of extracting 
silver from the copper produced. 

The following account was obtained at the office , 
Ore, in the form of roasted 
smelted per day 
Copper produced ai ma 

’ Silver extracted amounts to .005 to 

.0065 of the copper produced. 
Or, roasted ore oe ae P 
Copper 
Silver... wi des jes 2 ss 

Asa further illustration of this method of smelt- 
ing we may give the following extract from an 
account of a copper works jn Yamato, given from 
the pen of Mr. Gowland, of the Japanese Imperial 
Mint, in Mr. Plunket’s Report on the Mines of 
Japan : 

‘*The furnace consists of a hemispherical cavity 
in the ground (1 ft. 9 in. in diameter by 14 in. deep) 
lined with refractory clay, furnished with two 
hollows at the back and one in the front, also 
with a thick semicircular lid of clay half covering it. 
The charge (of roasted ore) weighs about 9 piculs 
(1224 1b. avoir.), and is introduced in three parts ; the 
fuel is charcoal. 

‘‘The furnace having been repaired and well 
dried after the ‘‘ heat” of the previous day, is lighted 
by introducing some burning embers together with 
fresh charcoal, and over this charcoal a third part of 
the charge of ore is piled, forming a heap; the 
back bellows is started, and soon jets of flame of 
carbonic oxide make their appearance over the 
whole surface of the heap, which gradually melting 
subsides into the furnace; the slag is then re- 
moved, and another portion of charcoal and ore 
piled up as before. When the whole of the charge 
of 9 piculs has been melted down in this way the 
slag is skimmed off, after which the front bellows is 
brought into action, the blast of air being directed 
upon the surface of the molten regulus and copper, 
and a little charcoal added at the side from time to 
time to keep up the heat, This part of the process 
is analogous to the ‘ roasting’ of the Welsh method 
of smelting, and is intended to remove sulphur as 
sulphurous acid, and so reduce the regtlus to 
metallic copper. In ten hours the charge is worked 
off, and the copper lifted out in more or less 
circular cakes by throwing water on its surface and 
raising the solidified crust with an iron tool.” 

On comparing the description of the works given 
above with those of others it will be observed that 
there is a great difference in the method adopted for 
reducing the regulus, which is always formed in 
varying quantities as an intermediate product to 
the metallic state. In the northern works this is 
effected by removing the regulus, breaking it up, 
roasting or calcining it in kilns, which yields a pro- 
duct, consisting mainly of oxides of copper and iron, 
and retaining a small percentage of sulphur in the 
form of sulphide and sulphate, which product is 
then resmelted, yielding metallic copper, and a 
small quantity of regulus, which is returned to the 
roasting kilns. Both of these smeltings take place 
in furnaces provided with bellows connected with 
tuyeres fixed in the back of the furnace. 

In the southern works the roasted ore having 
been smelted to the state of regulus in a furnace 
driven by bellows worked from behind, the 
regulus is then reduced to the metallic state 
directly by directing a blast of air upon its surface 
from a bellows placed at the side or front. By this 
process the regulus is reduced by virtue of the 
reactions taking place between atmospheric oxygen, 
and the sulphur of the sulphides in the regulus, the 
oxides of the metals which are formed during the 
operation being immediately reduced by the re- 
maining sulphide. In this respect, as Mr. Gowland 
remarks, the process is analogous to the ‘‘ roasting” 
in the Welsh method of smelting, which consists of 
gradually melting down large pigs of regulus in an 
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oxidising atmosphere on the bed of a reverberatory 
furnace. It will be seen, however, that while the 
principle involved in these two processes is the same, 
the methods adopted are very different, in fact the 
Welsh process takes an intermediate position be- 
tween the indirect and the direct processes of the 
Japanese. On a former occasion, see ENGINEERING, 
vol. xxviii, page 90, the writer pointed out the 
great similarity existing between the Japanese 
direct method and the process lately introduced by 
Mr. Hollway for the reduction of metallic sulphides 
by blowing air through the molten mass, the diffe- 
rence in this case being in the quantities operated 
upon, the mode of applying the blast of air, and 
the consequent differences in the apparatus em- 
ployed. 

While it is interesting to notice the two processes 
in Japan, which are so akin to the two processes, 
viz., the Welsh and Hollway’s, now known in this 
country, it is not easy to ascertain the causes which 
contributed to their adoption, especially as the direct 
method appears to be more economical in every 
way. Lyman, in his Geological Report for 1878-9, 
in describing a copper works in the south, says, 
that the best and middle-class ores are smelted by 
the direct process, while the poor ore is smelted to 
regulus. This would appear to indicate that the 
former would be preferred for rich ores only, but 
that this is not the case is evident from the practice 
at Ani and other works in the north where a rich 
dressed product is treated, and a good pure regulus 
preduced. 

It is more than probable that each process having 
been introduced or adopted in different parts of the 
country has simply retained its own, owing to the 
lack of intercommunication which has hitherto 
existed in Japan. It is possible, now that the 
country is better opened up to the Japanese them- 


summer of 1873 before the first 13 miles between 
Sandpoint and Renfrew were completed, and Sep- 
tember, 1876, before it was in operation to Pem- 


broke. Although worked together under one 
management, the two corporations kept their 


accounts and returns perfectly distinct, and the 
nominal length worked by each was, for the Brock- 


ville and Ottawa : 
Miles. 
Brockville to Carleton Place ... 454 
Junction line at Carleton Place ie 0} 
Branch from Perth to Smith’s Falls .. — 


. Total me ar st See 
whilst the mileage operated by the Canada Central 


was: 


Miles. 
New line, Ottawa to Carleton Place ... soe SN 
Old road leased, Carleton Place to Sandpoint 29 
New section, Sandpoint to Pembroke woe 474 
tal 105 


Tota si eee san 
The gauge of both was 5 ft. 6in., and both were 
laid with iron rails weighing 561bs. to the yard, of 
the Vignolles pattern; the older portions of both 
were laid with wrought-iron chairs, whilst the 
newer parts had fished joints. They were still, 
however, very much cramped for working plant 
and rolling stock, and for some years after their 
complete opening the two companies had between 
them, for the 163 miles, only twelve locomotives 
and seven first-class cars, the greater portion being | 





of which had long since disappeared. 
receipts due to the increased mileage and improved | 


the mileage, and no connexion with the capital. 





selves as well as to foreigners, the better of the 
two processes will gradually gain favour aud more | 
general adoption, unless, indeed, which is more| 
probable, the two have to give place to foreign | 
processes ; such a change, however, there is good 
reason to believe—owing to the physical features 
and resources of the country, the physique and 
traditions of the people, and a variety of other local 
circumstances—would be mistaken economy, and 
would lead to much useless expenditure and dis. 
heartening delay in production. Having thus far 
considered the various phases of smelting for coarse 
copper, we will now pass on to the more important 
operations of desilverisation and refining. 





CanaDa CenTRAL.—IL. 

Tue charter for this company was granted 
May 18, 1861, the Act being an amendment to a 
previous Act, ‘“‘ To encourage the construction of a 
railway from Lake Huron to Quebec.” ‘The appli- 
cation for corporate powers does not seem to have 
been made with any very definite idea either of the 
immediate construction of the road, of the route 
that it was intended to adopt, or of the point on 











and extent to its great namesake in the west. 
falls, and the great power obtainable from its waters, | tion of the provinces there had been expended on 


leaders were arrested, but since then the opposing 
factions have lived in tolerable peace. In 1832 a 
bridge was built over the river and the place began 
to look like a town, and in 1851 a joint-stock com- 
pany formed amongst the inhabitants built the first 
woollen cloth factory; but this, constructed of 
wood, was burnt soon afterwards and closed up the 
company. One of the shareholders, however, Mr. 
Rosamond, built the fine stone mill which is now 
known as No. 2, the property of Messrs. Elliot and 
Sheard. In 1866, the Messrs. Rosamond, sons of 
the originator of this mill, built the still larger 
manufactory, now known as No, 1, or the Rosamond 
Woollen Company’s establishment, and in 1869 sold 
their original mill to its. present proprietors, who 
have enlarged it and improved it to its present 
capacity. Both factories are now replete with every 
convenience and turn out an excellent material. 
The woollen trade has now a firm hold in Canada, 
but these are amongst its earlier history, and hence 
the interest that attaches to them. In 1859, when 
the Brockville and Ottawa Railway opened to this 
place, the village contained 450 people. In 1870 it 
was incorporated under its present name in honour 
of General Almonte, whose exploits in the Mexican 
war were then attracting attention. In 187] the 
population was over 2000; it subsequently rose to 
nearly 3000, but latterly the business depression 
has sent a number of the best operatives to seek 
work elsewhere, and from this and other towns 


old Brockville stock, the youth and respectability | along the Ottawa the recent exodus to Manitoba, 
Nor were the | has drawn a great number of its recruits. 
Mississippi is a beautiful river throughout, affords 
position of the road altogether satisfactory; the| excellent fishing and shooting amidst scenery of 
gross receipts on the extended mileage being only | wild loveliness, and has latterly attracted a number 
283,865 dols. for the fiscal year of 1878 agaiust| of tourists from the sultry climate of the Southern 
202,901 dols. for the year 1870, with little over half | States. 


The 


The railway follows the same valley from Carelton 


Commencing at Ottawa City, at a point near the Place to Pakenham, 16 miles, when it crosses the 
Great River above the Chaudiére Falls, and across | height of land between it and the Madawaska, near 


which an iron bridge, one of the finest and most} the mouth of which it comes upon the Ottawa river, 


extensive in Canada, is now building to connect it 


at the village o 


f Arnprior, The Madawaska is one of 


with the Quebec Government system of railways, | the finest rivers in Canada, is 250 miles long, drains 
the Canada Central runs for its first section, 28}|an area of 4100 square miles, and discharges into 
miles in length, over a level uninteresting country to | the Ottawa 40 miles above the capital, into that 
the junction with the former Brockville and Ottawa, | part known as the Chats Lake, only three miles 


which after crossing the Laurentian hills to the north | above the cataract of the Chats. 
\ 


the finest white and red pine to be found upon the 


of the Rideau river, is now in the old valley of he 
Mississippi. Close to Carleton Place, the junction, | 


is a fine sheet of water called Mississippi Lake, | continent. 
| territory that although for the last50 years it has sup- 
plied the Quebec and other markets with immense 


through which the river runs after draining the 


north side of the Laurentian hills, and finally loses | 





itself in the Ottawa, after a romantic course of | quan 
The Mississippi | ** limits” or ‘* berths ” appear even now to be almost 


about 40 miles from this lake. 


(from WViche or Missi, much, and sippi, water) was | inexhaustible. 


The Madawaska 
‘alley has been long known as possessing some of 


So vast have been the resources of this 


tities of timber annually, the product of its 


The river for a great portion of its 


so named by the Indians, from the volume and | length is asuccession of rapids, currents, and strong 
impetuosity of the river, the outflow of numberless | eddies, with occasionally dangerous falls, and this is 
lakes, which covering nearly half the surface of the | one of the tributaries of the Ottawa upon which 
country, discharge their accumulated floods in the | large sums of money have been expended on a class 
spring of the year with a violence which justifies | of public works, which in Canada have been 
the title, although, in every other respect than the | eminently successful, and which to an engineer are 


name, this river is totally opposite in character 


Its || 


(extremely interesting, thatis the ‘slides ” for the 


yassage of the timber. Previous tothe confedera- 





























the Great Lake which it was to strike. The only 
portion decided upon was the line by the side of 
the Ottawa river from Pembroke downwards 
through the capital to Montreal; and (as the North 
Shore Railway, which was then incorporated, was 
to be amalgamated with it) from thence to Quebec. 
The scheme was crude, undigested, too big, and lay 
in abeyance. On August 15, 1866, the charter 
was amended ; the objects contemplated were better 
defined, less extensive, more practicable, and, as 
the Brockville and Ottawa was to be partially made 
use of, a divergence in the route of the line between 
Pembroke and Ottawa was legalised, which per- 
mitted the new company to construct their road at 
a distance from the river not exceeding twenty-five 


ao 


A 


miles. This enabled them to run a line from Ottawa | 











to the nearest point of the existing railway at a| 


station called Carleton Place, where, strikivg it at 
right angles, it served equally well the existing 
raflic from the south, and the expected traffic from 
the north to Ottawa City. This section, 284 miles 
in length, was opened September 15, 1870, and 
from this date the Brockville and Ottawa gave up 
the portion of their road north of the junction, 
extending then to Sandpoint, 29 miles from that 
station, to the new company, and confined their 
own operations to the section south of it to Brock- 
ville, whilst the Canada Central prepared to extend 
the road up the Ottawa to the originally intended 
terminus at Pembroke. ‘The progress made was, 


| 





however, only slow. It was the middle of the 





have, however, called into existence the town ot 
Almonte, seven miles north of Carleton Place, | 
where the railway crosses the river and where on| 
either side of an island dividing the channel there | 
isa fall of 80 ft. The natural beauty of the place | 
has been sadly marred by the numerous unpic- 
turesque dams which makes the power of these falls | 
available, but it is still an interesting and quaint- 
looking town, with much that is noticeable, and 
laid out with a total disregard to that tame regu- 
larity which is the rule, and perhaps the objection, 
to most American villages, ‘There is an excellent 
building-stone procured in the neighbourhood, of | 
which the woollen factories, the churches, and the 
public buildings are constructed, whilst brick and 
more numerous wooden houses constitute the 
remainder of the town. About 1820 the British 
Government assisted Colonel Marshall to bring out 
a number of Scotch emigrants from Glasgow and 
Paisley, who after the usual pioneer difficulties 
settled this place. In 1823 a further addition was 
made to the population by the arrival of a number 
of immigrants brought out from Cork and Limerick 
by the Honourable Peter Robinson, brother of 
the late Chief Justice of Canada. They were 
an unruly lot, this second instalment, aud the 
numerous depredations on their Scotch neighbours 
culminated in a state of anarchy, which compelled 
the militia to be called in from Perth, who had some 
trouble in quelling the riot. One man was killed, 
and others were seriously injured before the ring- 


3 








these works on the Ottawa and its tributaries alone 
by the Government 720,000 dols., besides large 
sums by private owners and incorporated companies. 
Since then this sum has been very largely increased, 
until now the main trunk of the Ottawa river for 


| 270 miles above Montreal is safe for the passage of 


rafts, and six of its tributaries, altogether over 
1100 miles, have had such improvements that no 
timber need be lost or injured in its passage down, 

The village of Arnprior is at the first rapid in 
the river above its mouth, scarcely a mile from 
the Ottawa, and is the place of business for the 
lumbering interests of the Madawaska river. It 
has besides a very valuable exposure of white 
marble, of an excellent quality for building and 
polishing, and the produce of this quarry is slowly 
being appreciated and finding its way in the market. 
The town is of quite recent establishment, and was 
only incorporated asa village in 186]. ‘The first to 
build his shanty on the pretty terrace, which here 
overlooks the lovely Chats Lake of the Ottawa, 
was an eccentric Highlander who called himself 
‘*The M’Nab,” and who secured a tract of land 
from the Government, on which to establish a 
Highland colony. ‘The chief ruled his followers how- 
ever with so much hauteur and his exactions were 


so obnoxious and extortionate, that the settlers soon 


became clamorous for a change, and finally the 
Government, to get rid of the chief, had to pay 
him to go. The settlement went on very miserably 
till 1854, when one of the Jarge lumbermen took up 
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his residence, got the town properly laid out, and 
afterwarns incorporated. In ten years afterwards, 
1871, it contained 1714 inhabitants, then, like 
Almonte, increased to nearly 3000, but afterwards 
fell back almost as fast as it had advanced, and is 
now slowly on the increase again. Five miles north 
of this is Sandpoint, to which the railway was 
opened as its first Ottawa terminus, and where for 
a number of years, its progress was stopped. 
North of this the Ottawa makes great turns, first 
to the north, then east, then north again, and to 
reach Pembroke by its windings would double the 
distance. To avoid this detour, and to save also 
the rough water and fearful cataract of the Calumets, 
the old canoe route left the main river and followed 
the Bonnechere, one of its tributaries, for some 
eight or nine miles, and thence by a single portage 
reached the Muskrat Lake, and so down the course 
of its outlet to Pembroke. It serves to show how 
unchangeably these old portage routes have been 
followed for centuries, that within the last two years 
the astrolabe which Champlain carried and lost in | 
1613, when following this short cut, has been found 
on a narrow portage footpath far back in the woods, 
but which the Indians still follow whenever their 
eanoes are used in passing up the river. The rail- | 
way follows a portion of this route and in 13 miles 
from Sandpoint reaches Renfrew, a rising town on 
the Bonnechere, about six miles from its mouth, 
and the point originally selected as the junction 
for the extension line to join the road with the 
Pacific. But this route has since been abandoned, 
and before the extension was definitely com- 
menced Pembroke had been fixed upon as its initial 
connexion with the Canada Central. From Ren- 
frew, 344 miles, passing over the height of land 
followed by the portage of the Indians, the railway 
reaches Pembroke, till lately its terminus, 105 miles 
from Ottawa City, 122} from Brockville, and the 
head-quarters of the lumbering interests of the 
Upper Ottawa. 

The great Canadian industry, and almost the 
exclusive trade of the Ottawa, is lumbering, and 
the details of any one of the large establishments on 
this river would probably bea surprise to those who 
have not had an opportunity of seeing the extent 
and ramifications of this importaut branch of trade, 
and who associate the idea of a sawmill with a small 
and insignificant employment. Although the large 
manufacturing establishments have hitherto prin- 
cipally clustered round the Chaudiére Falls and other 
more accessible points on the Lower Ottawa, the 
upper reaches of the river and its tributaries are the 
scenes where most of the men are employed, and 
where the great bulk of the labour has to be per- 
formed. ‘The business has developed a class of men 
whose home is as much in the woods as the old 
Indian races that formerly lived here, and if the 
rough service of the forest has separated this class 
of operatives from the amenities of civilised life, it 
has not roughened them into the dangerous rowdies 
who disgrace the precincts of mining establishments, 
The first consideration for the firm about to com- 
mence lumbering is to secure from the Government 
the limits,” upon which their future operations are 
to be conducted ; and a large expense is generally 
incurred in exploring and investigating, before 
suitable and accessible ‘‘ berths” can be obtained. 
A class of men, half engineers, half surveyors, have 
been called into existence, partly by this employ- 
ment, and partly by the advance of settlements 
whose occupation is almost exclusively in the woods, 
and no document or survey is now recognised in a 
court unless it has been made bya duly qualified 
P.L.S. or D.L.S., (Provincial or Dominion Land 
Surveyor). The “limits” or ‘timber berths” 
for the lumbermen are areas in the forest 
generally very far in advance of agricultural settle- 
ment, varying in extent from five to sixty square 
miles, which are annually leased by the Government, 
but which, as a rule, are reserved for the original 
lessees as long as the yearly dues are regularly paid. 
These are purchased, or rather the timber upon 
them, in the first instance for a fixed price per mile 
according to their quality and position, a species of 
auction deciding the highest bidder and the possessor, 
and besides this a ground rent or royalty has to be 
paid to the Government of 2 dols. per square mile, 
and a duty of 1} cent per cubic foot of square 
timber, and 10 or 15 cents per log for each saw log 
according to size cut upon the land. Some of the 
proprietors have a large number of these limits, 
holding possession of them for the double purpose 
of keeping off outsiders and neighbours, and of 








selling them to advantage, and hence the necessity 


of the double system of imposing the revenue for 
the Crown. ‘The limits once secured, and the 
territory to be operated upon roughly surveyed, 
operations in ‘‘the bush ” begin in the early fall, the 
position of the head-quarters, shanties, and stables 
are determined, and the first detachment of men 
erect the necessary buildings, and cut out the main 
road to connect these with the river where the next 
spring’s rafting or river drivinys is to commence, 
This done a series of lateral roads are cut from this 
main road leading to different ‘‘ yards” or depots 
where it is intended during the winter to collect the 
timber ; this swamping as it is called, and the best 
route and direction for these main and branch roads 
are matters requiring great skill and judgment, and 
attended with considerable expense. Other members 
of ‘‘ the gang ” are now detached in different parties, 
and sent off to points in the forest where the timber 
is suitable, and near to which the roads have been 
already made ; each of these parties consisting of a 
‘‘Jiner,” a couple of ‘fellers,” two or three 
‘‘ scorers,” and a “‘ hewer.” The “liner” selects the 
tree to be cut down, and after it is felled clears off 
enough of the bark to enable him to mark out 
with a chalk line the dimensions and sizes to which 
it is to be cut. The fellers cut the tree down, and 
lop off its branches. The ‘ scorers” follow the 
marks left them by the liner, and roughly square the 
tree by chopping clefts or scores equidistant along 
the trunk to the chalk line, and splitting off the 
slabs between ; and the ‘‘ hewer”’ comes last, who, 
with his broad axe, neatly finishes the stick, leaving 
it as square and true as if it were sawn. In fact 
trees that are sawn in the mills are often hewn 
afterwards, as in this state they are freer from dis- 
colouration, shew the grain of the wood better and 
command a higher price. Meanwhile the swampers 
have been busy cuttinga road from the main lines 
to the different yards where each party of cutters 
is at work, and again a rougher road where in the 
early winter each separate stick can be hauled to 
the yard, to be transported afterwards tothe main road 
and then by it to the water's edge. As the season 
advances and the rich tints of the dying leaves of 
the forest give way to the crystal glories of the 


| winter, the work of drawing the spoils of the forest 


from tbe different yards to the main line commences, 
for these branch roads are not kept open all winter 
as the main road necessarily is, and alongside this 
latter they are piled till the advancing winter and 
the thickening of the ice on the river enables them 
to be taken forward to some suitable place where 
they are either rafted upon the ice, or ‘‘ boomed” 
ready for floating away when the river is again open. 

The shanty men remain nine or ten months in 
each year in the Woods, for after the melting snow 
ruins the roads and makes hauling impossible, 
driving the logs down the stream commences, and 
some of the limits are at such a distance that two 
seasons are necessary to get these logs to market; 
but under the best circumstances it is generally 
July or August before the timber reaches the lower 
Ottawa, and in September and October the operations 
of another season must commence. The life is won- 
derfully exhilarating, the men enjoy robust health, 
have the digestion of an ostrich, and the appetite 
of a sawmill, and if it were not for occasional 
accidents in the forest or on the river, it would 
be probably the most pleasant, healthy, and agree- 
able occupation that a man could desire, Far 
away from temptation or drink, they are sober, 
honest, industrious men, and their sports and 
amusements, though often rough and uncouth, are 
not tinged with the depravity and vice which often 
makes the holiday of the working man in towns a 
danger and a disgrace, An ordinary camp consists of 
60 or 70 men; food is ready at all times, as they 
work from daylight to dark, and the nature of the 
work, especially the teaming, makes regular hours 
impossible. The haulage is the main expense; it 
does not pay to take ordinary square timber over 
15 miles, nor saw-logs over five, and these are 
extreme distances. The number of horses employed 
is very large, and a good farm in connexion with 
the works is an essential to the establishment. The 
operations of some of the Ottawa lumbering firms 
are very extensive, and only attained by a few 
isolated establisments elsewhere. At Hull, opposite 
the city of Ottawa, are six large mills, and the 
operations of any of these may be taken as a sample 
of the rest. All these mills are driven by the water 
of the Chaudiére Falls, the power of which at present 
under control and available varies, according to the 
height of the water, from 34,000 to 168,000 horse 
power. [Each of these mills is laid out to cut 


150,000 saw-logs a year into lumber for the United 
States market principally, and can turn out 30 
million feet of boards averaging an inch thick, to 
which standard all lumber is reduced in calculation 
as to quantity and value. To produce this number 
of logs requires during the winter season 450 men 
in the woods and hauling the logs to the river, and 
300 men piling and forwarding the products to 
market, the average number of men employed the 
year round by each mill being 637, and their wages, 
as by a return to the Government, 306,000 dols. The 
six mills have an average army altogether of nearly 
4000 men, each of them own three or four tug steamers 
on the river, 20 or 30 barges, and during the season 
of navigation they require in addition about 220 men 
each in operations connected with their business in 
casual employment, and in the handling of the 
boards during the transportation. Each firm leases 
from the Government from 200 to 2000 square miles 
of territory, and to give an idea of the varied opera- 
tions necessary to carry on one of these establish- 
ménts, it may be mentioned that Messrs. Gilmour, 
on their 1700 miles of limits have nine large farms, 
one of them 200 miles up the Gatineau, at the mouth 
of which, oposite Ottawa City, their mills are situ- 
ated ; that they have under cultivation 1500 acres of 
land, the whole produce of which is consumed 
amongst their 1000 employés. To single out one mill 
of the six at the Chaudiere: Mr. Eddy has four 
large buildings for sawing boards side by side, with 
243 saws, driven by 16 horizontal water-wheels col- 
lectively of 600 horse power. The boards from these 
saws are taken by a double track narrow gauge rail- 
way, over a mile in length, to the piling ground, 
where from § to 15 million feet of boards are always 
in stock, covering 15 acres of land close to the river, 
and so arranged that every pile is separately acces- 
sible. To use up the board ends and, as accessories 
to the larger sawing operations, there are besides 
eight large stone buildings each specially fitted up 
for its own business with appropriate machinery 
and driven by the unlimited power of the Ottawa, 
in which are manufactured annually 600,000 water 
pails, 45,000 wash-tubs, 270,000 gross of lucifer 
matches and a variety of doors. window sashes, and 
other articles of wholesale consumption. As a thou- 
sand feet of pine lumber of the standard thickness 
weighs 30 cwt., each of these Hull mills turns out 
from 40,000 to 50,000 tons of boards alone annually, 
or nearly a daily train load the year round. 

Until lately the lumbering interest was the largest 
in Canada, and employed the most men ; the farm- 
ing exports now are in excess of the products of the 
mills, and as one business is progressive whilst the 
other has been for some years stationary, each season 
will probably make this more marked. Omitting the 
last two seasons of extreme depression in the lumber 
business, the exports of the two industries from 
1871 to 1877, are very significant. 


Exports, Forest Exports, Farm 


Products. Produce. 
Dols. Dols. 
1871 22,352,211 22,437,071 
1872 23,685,382 25,795,175 
1873 28,586,816 29,238,357 
1874 26,817,715 33,269,311 
1875 24,781,780 29,958,865 
1876 20,542,635 40,953,857 
1877 23,665,587 34,640,777 


The principal country to which this timber is 
exported is to Great Britain, which pays annually 
about 15,000,000 dols., and the falling off from 1873 
to 1877 has been principally in the United States 
demand, which fell from 12,498,000 dols, in the first 
of those years to 4,522,000 dols. in the latter. It 
was this latter business that the Brockville and 
Ottawa and the other Ottawa railways were designed 
to serve, and the failure of which of late years has 
affected them. The square timber for the English 
market has never yet been much of an article of 
transport by the railways, nor will they ever be able 
to compete with the easy and cheap transportation 
by the rivers, especially with the improvements now 
made on many of the principal streams, until the 
roads are pushed further back into the woods, and 
the timber can reach the railways above the points 
of obstruction not at present rendered navigable in 
the rivers, and where the great expense of the haul- 
ing to the loading or shipping place can be reduced, 
The Northern and Midland Railways are now 
proving how very materially the sawn lumber trade 
can be assisted by judiciously extended railways; and 
the Canada Central and Ontario Pacific are about to 
prove, it is to be hoped, that the square lumber for 
the Transatlantic market can be handled cheaper by 





railway than by water, 
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EIGHTY-TON SHEER LEGS. 
CONSTRUCTED BY MR. LUDWIG STUCKENHOLZ, ENGINEER, WETTER-ON-THE-RUHR. 
(For Description, see Page 194.) 
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EIGHTY-TON SHEER LEGS. 

Tux eighty-ton sheer legs which form the subject of 
our illustra on pages 192 and 193 this week, have 
been designed and manufactured by Mr. Ludwig 
Stuckenholz, of Wetter-on-the-Ruhr, whose works are 
well known on the Continent in connexion specially with 
large hoisting machinery of different kinds, and with 
the manufacture of steel boilers. It has been made for 
the city of Amsterdam, and has recently becn erected 
upon one of the new quays there. Its principal dimen- 


sions are as follows: 


tions 


ft. in. 

Length of the front legs ai iii 9: 8 
Maximum outward overhang from 

vertical ond one eee said ok 5 
Maximum inward overhang from 

vertical oe ne ¢ ind 9 0 
Total horizontal motion of load 3 5 
Distance from centre of pins of front 

legs to centre of pin of back leg in 

lowest position ve en g 32 
Distance between centres of pin of 

two front legs a : ose 8 3 
Diameter of front legs in middle... 3 3} 
Thickness of plate... ‘ih = 0 0.31 
Diameter of steam cylinders (two) ... 0 7.0 
Stroke a 99 eee 0 12.4 
Heating surface in boiler (besides 


37.6 square feet of superheating 
1 2 


surface) ; ove a .. 178 sq. ft. 
Working pressure ee eee 7$ atmos. 
The steam engine is an ordinary double cylinder 


horizontal machine, shown clearly in Fig. 4, and not 
calling for any special mention. It is supplied by steam 
from a vertical boiler standing beside it. The crank- 
shaft is fitted with powerful friction dise couplings at 
each end, the one driving the hoisting gear and the other 
screw for moving the back leg. The gearing itself is 
simple: for hoisting, the clutch shaft drives a counter- 
shaft by spur gearing (t'vo'speeds being provided), and this 
again by bevel gearing drives the worms which gear with 
the worm-wheels at the inner ends of the two chain-drums. 
The outline only of the bevel gearing is shown in dotted 
lines. The worms are of steel, forged in one piece with 
their spindles. Each drum is 4ft. 7 in. in diameter and 
7 ft. 64 in. long, and can take upa length of 215 ft. of 
chain. The pulley tackle (see Fig. 5) being 12 to 1, 
the whole of 590 ft. of chain corresponds to a net lift of 
49 ft.3in. The chain is continuous from drum to drum 
over the whole tackle, so that the lower pulley is always 
lifted fair without slew. As regards friction, of course 
the whole arrangement is equivalent to two tackles 
each 6: 1. 

The gear for moving the sheers in and out is 
from the other end of the cranks! ! 
double-speeded countershaft, wh é 
across and above the engine. <A pinion on the end of 
countershaft drives a spur wheel on a second shaft whi 
ries a bevel piuion, and this gears with a large bevel 
eel upon the screw spindle. The bevel 
pinion are shown only in dotted lines inthe figures. 1 
screw itself, which works at its lower end on trunnions 
coinciding in axis with the bevel pinion shaft, lies always 
in the line of the back leg; it is 12.4in. in diameter, cut 


double-threaded, witha pitch of 4.72 in. The trunnion 


























bearings are carried by a wrought-iron frame, held in 
lace (see Fig. 1) by four oblique anchor bolts 3.94 in 
I 5 - i 


in diameter, and four vertical ones 2.56 in. in di: 
The wrought-iron nut in which the screw works forms 
part of a crosshead carried by the lower end of the back 
leg 

t 





leter. 


he latter is in its backward position. The crosshead 
forms part of a small truck for the guiding of which there 
is provided the curved frame shown in Fig. 1, and the 
form of the track cn this frame is so chosen that in every 
position of the back leg its axis and that of the screw 
may coincid Of this arrangement we shall say some- 
thing more further on. 

The speeds of the gear are so arranged that the follow- 
ing are the velocities corresponding to 100 revolutions 
per minute of the engine: 








For Loads up to 





30 tons. 80 tons. 
Speed of lift (inches per minute) =». SL. 11.8 
Mean speed of back leg motion (inches 
per minute)... “on ‘ 52.3 19.7 


The chief points of difference between these sheers 
and those more commonly seen lie, of course, in the 
arrangements for moving in and out, and of these it may 
be well to say a word before concluding our description. 
Three constructions of sheers of about the same nominal 
dimensions are shown in outline in Figs. 7 to 9, of which 
Fig. 8 represents the arrangement we have just described. 
Fig. 7 is the common arrangement with horizontal screw. 
.d with this, the Stuckenholz plan requires 
J s depth of wharf,a very much shorter back 
leg and considerably shorter screw, while there is no 
bending moment on the screw to be provided against. 
Fig. 9 gives in outline the system used in sheers erected 
at Antwerp by the Seraing works, in which the screw is 








placed obliquely but not hinged. In this particular 
instance two parallel screws are used, and the greater 
part of the gearing is placed below the general level of 
the wharf. Herr Stuckenholz has used a similar arrange- 
ment at Dantzic in sheers constructed on Blauel’s patent, 
in which spur gearing is used for lifting in order to save 
friction, and worm gearing for lowering to get the advan- 
tage of the holding back of the worm, the two systems of 
gearing being connected together in an ingenious fashion. 
Fig. 10 shows in outline an arrangement in which a flat 
link chain connexion can be used instead of a screw, 
which the makers consider preferable to the screw for 
small sizes. Taking sheers of the same height and the 
same initial position as regards overhang and angle 
between legs, so that for the same load the maximum 
stresses in the legs shall be the same, the following Table 
gives some comparative figures in reference to the three 
systems just mentioned : 


Sheers as 
at 
Antwerp 
‘ig. 9) 


Sheers as 
at 
Amsterdam 
(Fig. 8). 
1.00 1.18 
1.00 1.23 
1,00 1.02 











Length of back leg 
across wharf 
of screw - one 


Of course the difference in the case of the Antwerp 
system can be very considerably reduced by raising the 
gearing to the wharf level. 

It should be added in conclusion that the whole 
design of these sheers is the work of Herr Rudolph 
Bredt, who has for many years past been the principal 
and the acting proprietor in the firm of Ludwig Stucken- 
holz, which still retains its old name. Herr Bredt 
appears to us to deserve very great credit for the excel- 
lent way in which he has worked out a very good idea. 
We hear that in working the sheer legs (which have 
been tested up to their full load) have been thoroughly 
suce 





~ssful. 








ON MACHINES FOR PRODUCING 
COLD AIR.* 
3y Mr. T. B. Liantrroor. 

In bringing before the members of this Institution the 
following paper upon the mechanical cooling of air by 
successive compression, cooling, and expansion, the author, 
while not pretending to give a complete theoretic explana- 
tion of the various processes, considers it necessary to 
premise his description of the machines in use, by a few 
general remarks upon the behaviour of air under such cir- 
cumstances. The subject will therefore be treated under 
the following heads : 

1. General remarks upon the cooling of air by successive 
eompression, cooling, and expansion, and upon the deposi- 
tion of its contained moisture. 

2. Short notice of some machines which have previously 
been devised for producing cold air. i 
3. Description of the machines designed by the author. 

1. Remarks as to the application of such machiuery to 
commercial and other purposes. 

{. General Remarks on the Cooling of Air.—When 
atmospheric air is rapidly compressed under a piston, 
without either loss or gain of heat from without, it is raised 
in temperature, mechanical work expended on the piston 
being transferred to the air in the form of heat. If this 
compressed and heated air, at that pressure and tempera- 
ture, be then introduced below another piston, and expanded 
without loss or gain of heat from without down to its 
original pressure, it will also resume its original tempera- 
ture, and will have given back, while expanding, useful 
work precisely equal in amount to that absorbed during 
compression. however, after compression, the air is first 
cooled, by allowing some of its sensible heat to be absorbed 
by some cooler substance, and then expanded under a piston 
to atmospheric pressure, a less amount of useful work will 
be given back than in the first case, and the air, after 
expansion, will be found to occupy less than its original 
volume, and to be colder than its original temperature by 
a difference which is greater or less, according as the 
quantity of heat taken away before expansion is large or 
small. 

The operation just described forms the basis upon which 
the cold air machines to be treated of in this paper are con- 
structed. In its simplest form it is shown graphically in 
Fig. 1, where A B represents a volume of atmospheric air 








we 
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(considered, for the sake of convenience, as a perfect gas) 
at a temperature of 52deg. Fahr. This air is rapidly com- 
pressed under a piston to the volame CD. The rressure 
A C, above the atmospheric pressure, is then, in the present 
example, 50 lb. per square inch, and the temperature 
321 deg. Fahr., giving a rise of 269 deg. Fahr. Now sup- 
pose that, instead of immediately expanding the volume 


* Paper read before the Institution of Mechanical En- 
gineers. 
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re _ 
C D of hot compressed air back to atmospheric pressure we 
first abstract a portion of its sensible heat, and so reduce 
its temperature to 52 deg. Fahr., it will be found that its 
volume will also be reduced to CF, where C F bears the 
same ratio to C D as the new absolute temperature bears 
to the old, or CF : CD: : 513 : 782. ~~ 
On now expanding the volume C F to its original atmo. 
spheric pressure, the piston will only be pushed out to the 
position E, and the final temperature of the air will be 
25 deg. below zero Fahr. The efficiency of the operation 
is represented by 
Volume swept through by expansion piston 


Volume swept through by compression piston’ 
and the area B D F E gives the theoretic mechanical force 
required for driving the machine. 

This force will of course be greater as the extent of com. 
pression is greater, but, on the other hand (assuming the 
temperature of the cooling agent, which is generally water, 
to be constant) the cold produced by expansion will be cor. 
respondingly great. 
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Commencing then with the simple fact, that air is heated 
by compression, and is cooled to a like amount by expan- 
sion, it next becomes of importance to ascertain how far 
the presence of water, either in the condition of steam or 
of mist or of actual liquid, affects the heating or cooling of 
air, and the conditions of working any given apparatus; 
in addition to its effect in the formation of ice, which is 
very objectionable. 

The important fact to be noted in this investigation, is 
that air at constant pressure, having free access to water, 
will hold a different quantity of water in solution as vapour 
or steam, at each different temperature ; or conversely the 
temperature of the ‘‘ dew point’’ for any body of air varies 
with each quantity of water held in solution by it. The 
hotter the air, the more water can it hold without deposit- 
ing (see Table appended). 

Thus if air is highly heated by compression, and water 
is then admitted to it, in the form of spray or injec- 
tion, it will take up much more water before becoming 
saturated than it could have held before it was thus heated. 
Again, if air under compression, and saturated with vapour, 
is allowed to expand, a large quantity of such vapour will 
condense and freeze into snow, thereby giving up a large 
quantity of heat to the air, which air is in consequence 
cooled less than it would have been, had it been dry air to 
start with. This freezing is also a serious practic: 
from the deposition of ice about the valves_and in the air 
passages, which necessitates frequent stoppages even in 
small machines. An appreciation of these facts will render 
it easy to understand the action of the various machines 
about to be referred to, in which much depends upon the 
presence of water in the air at various times 

Various means have been devised for ridding the air 
more or less completely of its contained moisture, by 
employing some chemical material, such as chloride of 
calcium or sulphuric acid, which is a powerfal absorbent of 
water. But in the author’s opinion the use of such che- 
micals as are known to him is inadmissible, except perhaps 
for small machines, or for those working under special con- 
ditions, because of the trouble which would be experienced 
in changing the material, and evaporating off the water it 
has absorbed, so as to render it again fit for use. 

Before passing on to the machines in which the cooling 
takes place by mechanical means, it will be well to show 
briefly how far the theoretic diagrams are modified in actual 
practice. Fig. 3 gives, as marked, both the adiabatic, and the 









¥ E FD 
PS ektae 


\. Aseale 75 lbs ~7 uch 


N 





| 
4 


ATM OSP4CRIC come 


isothermal curve for the compression of a perfect gas, from 
atmospheric pressure and 52deg. Fabr. temperature to 
65 lb. per square inch absolute pressure. The former of 
these is the curve which would be assumed by the air if it 
could be compressed instantaneously, and the latter the 
curve which would be assumed if it could be compressed 
without raising its temperature at all. The curves obtained 
in practice of course fall between the two; the nearer they 
approach the isothermal line the better. The intermediate 
line is a copy of the actnal compression curve, in a diagram 
taken, with a Richards indicator, from the compression 
cylinder of a machine made by the author's firm, and illus- 
trated in Figs. 5 to 9, page 196. The initial temperature of 
the air entering the cylinder was 52 deg. Fahr. ; and it con- 
tained, as ascertained with a hygrometer, 0.007 lb. of aqueous 
vapour to the pound of mixture, this being about 88 per cenf. 
of saturation for the observed temperature. By calculation 
from the volume, the temperature at the end of the stroke 

















Fes. 25, 1881.] 


ENGINEERING. 





195 











was 267 deg. Fahr., whereas if the compression had been ac- 
complished adiabatically, it would have been 321 deg. Fabr. 

The air thus compressed is delivered to the cooling appa- 
ratus, consisting in this case, as may be seen from Fig. 7, 
of an arrangement of small brass tubes, having cold water 
flowing through them. The air is thus reduced in tempera- 
ture to within from 5 deg. to 10deg. of the initial tempe- 
ratureof the cooling water, and with this abstraction of 
heat, its capacity to retain vapour being lessened, a portion 
of the moisture it contains is condensed, and may be col- 
jected and run off if suitable means be provided. In prac- 
tice, with the machinery under the conditions mentioned 
above, the air, if cooled to 70 deg. Fahr., may be made to 
part with about one-half of its contained moisture at this 


stage- 
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On Fig. 4 the adiabatic and isothermal lines of expan- 
sion are respectively duly marked. The volume C D is 
the same as tle volume in Fig. 3, corrected for reduction 
of temperature and deposition of vapour. The interme- 
diate line in black shows as before the actual curve of 
expansion in an indicator diagram taken from the machine 
shown in Figs. 5 to 9. This curve, as might be expected, 
never falls to the adiabatic line, owing to gain of heat from 
without, and to the heat given off in the condensation and 
freezing of the moisture. In this case the final tempera- 
ture was calculated at 82deg. below zero Fahr.; whereas 
the temperature of the air expanded adiabatically would 
be 113 deg. below zero Fabr. 

In the foregoing description no notice has been taken of 
any special means for causing any further deposition of 
moisture, than takes place in the cooling apparatus ; this 
point will be treated further on. 

If. Short Notice of some of the Machines previously 
Devised for Producing Cold Air.—Kirk’s machine* con- 
sists in principle of a single cylinder in which air is com- 
pressed at one end and expanded at the other. The heat 
caused by compression is partially carried off through the 
cylinder cover, which is water-jacketted, and the cold from 
expansion is used to abstract heat from a current of brine 
or other medium, circulating over the coverjat the expansion 
end. Between the two ends is a regenerator, formed of 
several thicknesses of wire gauze. Through this both the 
hot compressed air and the cold expanded air pass, on their 
way from one end of the cylinder to the other; so that 
there is a continual alternate compression and expansion of 
the air, anda continual heating and cooling of the regene- 
rator. 

Mr. Kirk has informed the author that one of his moist- 
air machines, in use at Hong Kong, produces regularly one 
ton of ice for a consumption of 5 ewt. of English coal. 
This performance will be found on calculation to indicate a 
very high efficiency. 

The machine however bardly comes under the category 
of those described in this paper, since the cooled air is 
only used for abstracting the heat from some medium not 
in direct contact with it, and cannot be itself discharged for 
use. For this reason the machine itself is more economical 
than those in which the cold air is directly made use 
of; for theair, being used over and over again, assists in 
keeping down the temperature of compression, and thus 
reduces the amonnt of mechanical work required. It will 
hereafter be shown how the same principle may be applied 
to other cold air machines. 

The Giffard cold-air machine consists of one single-act- 
ing water-jacketted compression cylinder, and one single- 
acting expansion cylinder; both worked from cranks on an 
overhead shaft. The compressed air is led from the 
cylinder into the cooler, which is merely a cluster of small 
tubes placed vertically inacase. The cooling water passes 
upwards outside the tubes, and thence goes to the com- 
pression cylinder jacket; the airis admitted into a casing 
below the ends of the tubes, passes up through them, ard is 
taken off from the top to a wrought-iron reservoir. A pipe 
from this reservoir supplies the air to the expanvion 
cylinder ; the admission and exhaust being controlled by 
two independent steel mitre valves in the cylinder bottom, 
worked by cams from the shaft. 

In this machine no attempt is made at drying the air ; all 
the moisture taken into the compression cylinder is dis- 
charged in the form of snow from the expansion cylinder, 
with the exception of the portion deposited in the cooler 
owing to the partial cooling of the compressed air. 

M. Giffard uses a special form of piston packing made of 
two layers of india-rubber, the outer one hard and the 
inner soft. This packing, which is altogether about ? in. 
square in section, is inserted in a groove turned in the 
piston ; and small holes, drilled from this groove to the 
underside of this piston, admit the air pressure to the back 
of the ring, thus making a similar joint to the ordinary 
cupped leather. 

Windhansen’s machine expands air from its ordinary 
atmospheric pressure under a piston; the cooled and 
expanded air being discharged much below the atmospheric 
pressure, either through tubes surrounded externally by 
brine, or into a hermetically sealed chamber, where the 
objects to be frozen are placed. After this process the air 
is again compressed to atmospheric pressure, cooled, and 
re-expanded. The disadvantages of this machine are the 
_* This machine is fully described in a paper by Mr. 
Kirk, Proceedings Institution Civil Engineers, vol. xxxvii., 
page 244. See also ENGINEERING, vol. xii., pp. 70 and 71. 


large size of the cylinders, &c., necessitated by the very low 
pressure employed, and the fact of its entirely depending for 
its action on the production of a partial vacuum. 

The Bell-Coleman refrigerator consists of an ordinary 
machine for producing cold air by compression, cooling, 
and expansion, combined with an apparatus for depositing 
a portion of the moisture before the air is admitted to the 
expansion cylinder. In this system the air is partially 
cooled during compression by the actual injection of cool- 
ing water into the compressor, and by causing the current 
of compressed air flowing from the pumps to come in con- 
tact with a spray of water. From the pumps the mixed 
air and water is led by pipes into a chamber or chambers 
with perforated diaphragms, which catch a portion of the 
suspended moisture. The air, still in its compressed state, 
and cooled to within 5 deg. or 10 deg. of the initial tem- 
perature of the cooling water, is then led to the expansion 
cylinder through a range of pipes, or other apparatus, with 
extended metallic surfaces, cooled externally to a lower 
temperature than that of the cooling water, so as to induce 
a further reduction in temperature and consequent depo- 
sition of moisture. This extra cooling of the compressed 
air is effected either by allowing the cold expanded air, 
before it reaches the chamber to be cooled, to come in con- 
tact with the range of pipes, or by exposing these pipes to 
the spent air passing from the cold chamber. 

This system is objectionable at sea, from the corroding 
action of the salt water upon the cylinder, pistons, valves, 
&c., particularly when, as must often be the case, the 
machine lies idle for several days. Again, with internal 
injection there is a decided loss of efficiency, wherever it is 
possible to use the same air over and over again; which 
can be done by making the cold chamber into a compara- 
tively air-tight compartment, and drawing from it the 
supply to the compression cylinder. With an external 
system of cooling the compressed air, full advantage is 
gained by this arrangement; for the expanded air dis- 
charged into the cold chamber, even if it be not passed 
through a dry-air machine, becomes practically free from 
moisture, when discharged in the usual way through some 
kind of trap for collecting the particles of snow. This 
air, being continually compressed and expanded, free from 
all contact with water, insures economy in working, 
firstly, by utilising what may be termed the waste cold, 
and, secondly, by excluding water vapour, which otherwise 
would have to be condensed and deposited, with a conse- 
quent loss of power. Thus, after a few cycles of opera- 
tion, the whole of the moisture is removed from the air, 
which works thenceforward like a perfect gas. With 
internal injection, on the contrary, though the waste cold 
can be utilised, there still remains a continual loss from the 
saturated condition in which the air, even if used over and 
over again, must necessarily be delivered from the cooling 
apparatus on each occasion. 

The difficulties in working this machine as a dry-air 
refrigerator may be further seen by considering its per- 
formance in a tropical climate, where, even at sea, the 
water available for cooling would probably have an initial 
temperature of 90 deg. Fahr. Under the most favourable 
circumstances the compressed and saturated air would 
then be delivered to the cooling pipes, at a temperature of 
at least 95 deg. Fabr., the pressure being, say, 65lb. per 
square inch absolute. Without taking into account any 
water mechanically suspended in the air, the quantity of 
aqueous vapour existing under these conditions would be 
0.008 lb. to the pound weight of pure air. Now, as there 
is precisely the same amount of dry cold air circulating 
outside the cooling tubes in a given time, as there is warm 
compressed air within, it follows that by whatever amount 
the temperature of the internal air is reduced, by an equal 
amount must that of the external air be raised. But in 
addition the internal air has vapour mixed with it, which, 
as the temperature falls, gives off heat, measured not only 
by the reduction in its sensible temperature, but by the 
latent heat of vaporisation ; and this heat also has been 
taken up by the external air. It will be found that, 
assuming each pound of internal air, with its proportion of 
vapour, to be reduced to 42 deg. Fahr., the pound of 
external cold air, which has to take up all the heat due 
to this reduction, will be raised in temperature by 84 deg. 
Fahr. 

Instead of using the spent air for cooling purposes, the 
cold air from the expansion cylinder may be applied direct 
to the cooling apparatus ; but in this case difficulty would 
be experienced from the deposited moisture inside the tubes 
actually freezing from the intense cold of the external air, 
a difficulty which the author understands has often occurred 
with this apparatus. This, apart from the mere obstruc- 
tion of pipes, would involve a further sacrifice of cold, 
owing to the liberation of the heat of liquefaction. 

It should however be stated that these macbines have 
been successfully worked in cases where a large amount of 
cooling water of low temperature is available, as, for 
instance, on board an ordinary Atlantic steamer. There is 
is no doubt that moderately dry air would be obtained, 
wherever a sufficient supply of water at 45 deg. Fahr. or 
50 deg. Fahr. can be had. 

Sturgeon’s refrigerator is a horizontal machine with some 
novel arrangements as regards the construction of its air 
valves and pistons. The compressed air is first cooled 
partially, by being passed through tubes surrounded by 
cooling water, and then passed through charcoal or some 
other absorbent of moisture, before being admitted to the 
expansion cylinder. If the charcoal or other material is 
properly changed and renewed when necessary, this may 
form a dry air process; but, as already stated, the intro- 
duction of a chemical dryer is in the anthen’ opinion unde- 
sirable, except under special conditions. 

Messrs. Hick, Hargraves, and Co., of Bolton, manu- 
facture cold air machines of horizontal form, in which the 
Corliss cut-off gear is applied to the admission valves of 
the expansion cylinder. The air is compressed in a double- 








acting cylinder, into which cooling water is injected at 


each stroke ; it then passes through a series of receivers, 
in which the water mechanically carried over is deposited, 
and is finally admitted to the expansion cylinder, and 
expanded to atmospheric pressure. So far as the author 
knows, no attempt is made at drying the air, which passes 
to the expansion cylinder fully saturated for its temperature 
and pressure; but a large snow-box, consisting of a series 
of baffles, abstracts the bulk of the snow from the cooled 
air, after expansion and before its introduction to the 
chamber. In a machine of this description which the 
author has seen, the snow had to be cleared out from 
the exhaust valves every few hours. 

III. Cold-Air Machines manufactured by the Author’s 
Firm.—The first of these machines, Figs. 5 to 9, page 196, 
was designed to deliver about 15,000 cubic feet of cold air 
per hour, when running at 60 revolutions per minute. It is 
really a modified Giffard’s machine, having been manu- 
factured under that patent. The air is taken into the 
water-jacketted compression cylinder by the pipe A, and 
delivered by pipe B to the cooler C, consisting of several 
nests of 4 in. brass tubes, through which the cooling water 
is caused to circulate from above downwards. Fig. 7 isa 
sectional elevation of this cooler taken longitudinally ; and 
from this it will be seen that the compressed air travels 
upwards in the direction indicated by the arrows, meeting 
cooler and cooler water as it ascends, until finally, after 
being brought down to within 5 deg. or 10 deg. Fahr. of 
the initial temperature of the cooling water, it is dis- 
charged to the reservoir D, formed in the same casting 
as the cooler. The vapour condensed during the cooling 
gradually separates from the air while in this reservoir, 
and finding its way to the bottom is run off at intervals 
by cocks provided for the purpose. The pipe E conducts 
the cooled and partially dried compressed air to the expan- 
sion cylinder F, where it is expanded to atmospheric pres- 
sure, and then discharged cold through the pipe G. The 
admission and delivery valves for the compression and 
expansion cylinders are shown in Figs. 8 and 9, and are 
all of the mitre type. The delivery valves for the com- 
pression cylinder are six in number, in two clusters of 
three valves each ; and the others are single valves worked 
by cams on the main shaft. The angles of the cranks are 
adjusted so as to give the best turning effect, and the 
difference between the power absorbed by compression and 
that given off in expansion is made op by a pair of steam 
cylinders H H, which also overcome the frictions, &c., of 
the apparatus. 

Copies of diagrams from the compression and expansion 
cylinders are shown in Figs. 10 and 11; these are the same 
as were before taken for comparison with the adiabatic 
and isothermal curves. The following Table gives the 
result of test experiments made with this machine at 
Dartford : 


Diameter of compression cylinder... 27 in. 
sa +) expansion oo on 22 in. 

Stroke of each... ied ese ae 18 in. 

Revolutions per minute ... - 62 


Air pressure in receiver (absolute) 65 1b. per sq. in. 
Temperature of air entering compres- 


sion cylinder (containing vapour up 


to 88 per cent. of saturation) ese 52° F. 
Temperature of air discharged from 

compression cylinder ... se ove 267° F. 
Temperature of compressed air admit- 

ted to expansion cylinder... “a 70° F. 
Temperature of air after expansion ... &2° below zero F. 
Work done in compression cylinder, 

from diagram ... = me ne 43.12 H.P. 
Work given off in expansion cylinder, 

from diagram ... as sams pen 28.05 II.P. 
Difference in work done in compression 

cylinder, and work given off in expan- 

sion cylinder... sap ose 15.07 
Diameter of steam cylinders 12 in. 

‘ tronks in ,, 10 in. 

Stroke of trunks ... 15 in. 


Initial steam pressure in cylinders 


(absolute) - eee ee .. S5Tb. per. sq. in. 
Work given off in steam cylinders, 

from diagram ... o00 a — 24.6 H.P 
Initial temperature of cooling water ... 57° F 
Final ” ” ” ” ose 145° F 
Quantity of cooling water passing per 

minute ... enn oe és me 9.25 Ib. 
Work lost in heat taken off by cooling 

water 19 H.P. 


™ (To be continued.) 








AMERICAN LocomoTives.—Mr. Barnet le Van says: 
**In locomotives we are greatly behind the English. Not 
that we have not the facilities, but that we are so completely 
enveloped in the dazzling cloud of American greatness, as 
to be indifferent to the progress of other nations. In 
England the greatest attention is paid to the arrangement 
of the boiler for the admission of air in comminuted jets 
over the coal, and by the use of firebrick bridges. In 
this country, but few combine these simple and common 
expedients. Coal-burning is well known to be solely a 
chemical question, that of combining carbon and car- 
buretted hydrogen with oxygen, in certain equivalents, not 
a mechanical consideration, as it is generally treated. In 
England some locomotives run with as low as 15 lb. of 
coal per mile. The average consumption of fuel in England 
is but little more than half as great as in this country. 
This indicates a wide field for improvement in our loco- 
motive boilers. True, the loads in England are 20 per 
cent. lighter, but the speed is 25 per cent. higher. What 
is wanted in this country is a locomotive boiler, made with 
express reference to the admission and mixture of air in 
coal in combustion. Chemistry teaches us that this 
admission and mixture is all man can accomplish, nature 








effecting the rest.”’ 
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We recorded briefly in a ‘‘ Note” last week the 
boiler explosion which occurred on Wednesday the 
9th inst. at the boiler works of Mr. William Arnold, 
at Paddock, near Huddersfield, and we are now, 
through the courtesy of Mr. John Waugh, the chief 
engineer of the Yorkshire Boiler Insurance and | 
Steam Users’ Company, enabled to lay before our 
readers engravings of the boiler which exploded, 
together with supplementary views explaining the 
manner in which the fracture took place. As we 
stated last week, the explosion resulted in the death 
of two persons, namely, Robert Batley, a boiler- 
maker who was engaged in caulking the boiler at the 
time of the explosion, and a boy, John C. Moore, 
the son of Mr. Arnold’s foreman, who was stand- | 
ing by handing tools to Batley. Several other 
persons were injured, including Mr. Arnold himself. 
The inquest was opened on the 10th inst., when 
only a formal identification of the bodies was taken, | 
and it was then adjourned until yesterday week the 
17th inst., when evidence as to the cause of the | 
explosion was given. The witnesses examined were 
William Moore, the foreman to Mr. Arnold, 
Abraham Liversedge, an engine tenter in the employ 
of Mr. John Addy, the purchaser of th boiler, 
Police Constable Oakes, who merely gave evidence 
as to the finding of the bodies, and Mr, John 
Waugh. The evidence of William Moore was to 
the effect that the boiler was a new one which had 
just been completed, and that at the time of the 
explosion it was being tested by steam supplied from 
another boiler. He (Moore) had been at Mr. Arnold’s 
works for the past twenty-four years, with the 
exception of five years, during which he was absent | 
in America, and it was Mr. Arnold’s regular practice | 
to test new boilers by turning steam into them, 
and hundreds of boilers had been so tested. ‘The | 
hydraulic test was used sometimes, and in the last 
five years he had seen three tested with water. 
The steam for testing was supplied from another 
boiler, which had formerly had spring balances on 
the safety valve lever, but these spring balances had | 
been removed many years ago, and to get the desired | 
pressure for testing the lever was now bolted down | 
by means of a couple of rods with nuts passing | 
through lugs on the boiler front. When so bolted | 
down the valve could only blow off by springing 
the lever, which was 2 in. or 2} in. deep by 3 in thick. 
‘The highest pressure he had ever seen in the old | 
boiler was 198lb., but at that time the spring | 
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a minute and a half before the explosion he saw the 
pressure, as indicated by the gauge, was 75 lb. The 
new boiler was intended to work at 80lb. The 


| steam was supplied through a 2in. pipe, and had 
| been turned on about twenty minutes when the 


explosion took place. When first turned on the 
steam was allowed to blow through and expel the 
air, and warm the boiler for about five minutes, and 
a plug was then put in a hole at the bottom, 
which had previously been left open. The plug was 
sufficiently slack to allow water arising from con- 
densation to escape, but about ten minutes after 
the steam was turned on he could bear his hand on 
Batley, the man who was 
killed, had been caulking the boiler, and was in the 
smokebox when the explosion took place. He 
(Moore) was just going to tell Batley to stop caulk- 
ing until the pressure had been lowered. They 
had made three other boilers similar to that which 
exploded, and they had been tested to 100]b., 
1101b., and 120 Ib. respectively. 

The evidence of Abraham Liversedge was to the 
same general effect, but he added, that at the time 
the steam was turned on from the portable boiler 
the pressure in that boiler was 105 lb., and that on 
the cock being opened it ran down to 711b. Mr. 
Arnold kept firing to keep up steam. The boiler 
which was being tested was much colder at the 


balances were on. There was no safety valve on |bottom than it was further up the shell. 


the new boiler which was being tested, but about | 


Mr. Waugh in giving evidence first submitted the 





following report, which includes a description of 
the exploded boiler : 


The Yorkshire Boiler Insurance and Steam Users’ 
Company, Limited. 
Sunbridge Chambers, Bradford, Feb. 16, 1881. 
Report upon Boiler Explosion at the Works of Mr. 

William Arnold, Boiler-maker, Paddock, Huddersfield, 

on the 9th of February, 1881. 

Adjourned Inquest held on the 17th of February, 1881. 
To Mr. John Ward, Chief Constable, Huddersfield. 

Srr,—In accordance with your instructions, I have 
examined the exploded boiler at the works of Mr. William 
Arnold, boiler-maker, Paddock, Huddersfield, with a view 
to ascertain the cause of the disaster, and report thereon 
at this inquest. F 

In order to explain the form of the exploded boiler I 
have attached a sketch (see Figs. 1, 2, and 3, annexed) ; I 
am also enabled to give you tests of the iron used in its con- 
struction. : 

The boiler is what is commonly known as a multitubular, 
20 ft. 10 in. long, and 6 ft. 7in. diameter. There are 108 
28-in. circular tubes, 14 ft. long, secured to front end plate 
at one end, and to the tubeplate of smokebox at the other. 

The smokebox is 6 ft. 8 in. long, of oval form, 5 ft. 2 in. 
in its horizontal or greater diameter, and 3 ft. 7 in. in the 
small or vertical diameter, and is composed of plates 4 in. 
thick, branded 

Best Best, P.G. 

Yorkshire @ Boiler. 

I may here remark that the oval form unsupported by 
cross tubes, is one which is not calculated to stand any 
great amount of pressure or strain. : 

The shell of the boiler is composed of ;% in. plates, 
double rivetted longitudinally, the joints being broken 11 
rivets. Its length is made up by 7 rings of plates, its 
circumference by 3 plates. 

The ends of the boiler are both in two plates of ;% in. 
in thickness ; they are secured to shell by 2? in. by 22 in. 
inside angle iron ; also by five gusset stays, each with single 
angle iron 23 in. by 2 in. 

here is a block on second plate from front end intended 

for safety valve ; on the fourth plate from front end there 
is another block intended for steam valve; on the fifth 
late is the man-hole cut out of the shell, and strengthened 

y a 4in. by ,%; in. single rivetted plate. J 

The mud-hole is cut out of the front end plate, 15} in, 
by 11 in., and is not strengthened in any way- 

The blow-out tap is intended to be attached to a 14 in. 
hole, with no block, on the bottom of the first plate from 
front end. 7 : 

No fittings were attached to this boiler during the test, 
except a steam pressure gauge of Schaffer’s make—120 lbs. 
range, and which, when I first saw it, registered zero. 

The exploded boiler was coupled to a portable boiler by 
2 in. piping for the purpose of testing by steam. 

The safety valve of this portable boiler was bolted down 
by two }-in. bolts 22} in. long. No steam could escape 
from this valve except by the springing of the lever. 

It is very much to be regretted that ‘practical men ”’ 
will resort to such a dangerous and reprehensible practic 
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as the bolting down of a safety valve. It has been my 
duty very often to condemn over-weighting, but it has never 
before fallen to my lot to draw the attention of the public 
to a deliberate bolting down of a safety valve. 

With regard to the quality of iron used in the construc- 
tion of the exploded iler, the brand is calculated to 
deceive. Yorkshire iron has earned a good name in the 
iron world by virtue of its ductility, 

In the tests given herewith it will be observed that the 
oyy of elongation is very small, the minimum being 

.875 per cent., and the maximum 7 per cent., whilst the 
contraction of area was hardly perceptible. 

The tensile strain is 16.38 minimum, and 19.17 maximum 
in tons per square inch. 

This is a very unfavourable record for the plates of the 
exploded boiler, as good Yorkshire iron gives a mean of 
22 tons per square inch across the grain even, whilst the 
percentage of elongation is over 12. 

Mode of orn ety steam in this portable boiler was 
raised, it is stated, to 100 lb. by the steam gauge upon the 
same ; the steam was then admitted into the exploded boiler, 
and the pressure in the portable reduced in consequence to 
about 55 lbs. Steam was being raised in the portable, and 
the gauge upon the same registered over 80 lb.,* whilst 
that upon the exploded boiler registered 75 lb.* Im- 
mediately after the reading of the gauges at these 
pressures, the boiler being tested exploded. The time 
occupied between the first turning in of the steam and the 
explosion being not more than twenty-five minutes. 

The bottom plates of the oval smokebox, lifting up at 
the middle seam, through line of rivets, one plate outwards ; 
the other plate, hinging by the seam at the tubeplate, 


lifting inwards towards the end of the tubes. The plates 
| ome the right and left sides of the box also fractured 
through solid plate. 


Cause of the Explosion.—I attribute the explosion, first 
to the mode of testing, which is in itself dangerous, but 
in this case it was especially so. Steam at 100 lb. pressure, 
or at a temperature of 327 degrees Fahrenheit, was 
admitted into a cold boiler, probably at a temperature of 
not more than 40 degrees Fahrenheit. Here we have two 
opposing forces, which in their contention are quite equal 
to the rending of the boiler, apart from the question of 
pounds pressure on the squareinch. Second, to the bad 
workmanship and indifferent material of which the defective 
oval smokebox was composed. 

I am, Sir, 
Yours obediently, 
JOHN WAUGH. 


Record of Tests made February 16, 1881. 
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Strips 1,2, 3,4 were tested at the Bolton Steel and Iron Com- 
pany’s works. 

Strips 5, 6,9, 10 were tested at the Leeds Forge, Armley; both 
on the above date. 

N.B. — means lengthwise and x crosswise of grain. 

In the course of asomewhat lengthy examination 
which followed the reading of his report, Mr. Waugh 
condemned most strongly the practice of testing 
boilers bysteam pressure, both on account of the great 
danger incurred and also on account of the risk of 
injury to the boiler tested owing to the rapidity with 
which its temperature is raised by turning steam into 
it, the heating of a boiler in this way giving rise to 
violent and irregular strains. ‘The practice of steam 
testing he added had long been abandoned by nearly 
all leading firms. The mode of testing which had 
been adopted in the case of the boiler which exploded 
he characterised in fact as ‘ idiotic,” and he had 
some time ago threatened with dismissal any inspector 
in the employ of his company who should take 
part in any test so carried out. With regard to 
the workmanship of the exploded boiler, he stated 
that there were indications that the shape of the 
smokebox had not been made as originally designed. 
The curves of the smokebox were not true arcs of 





* Both the steam gauges have been tested and found 
practically correct. 








Circles, and at one point a piece of plate had been 
_ on to make up for a plate being too short (see 

ig. 3). The distance from the centre of the rivet 
holes to the edge was also only 43 in., and this in his 
opinion was not sufficient. ‘The iron also was of 
inferior quality and wanting in ductility. Owing 
to the construction of the smokebox he should have 
put down the proper working ey for this 
boiler at 46 lb. per square inch, had it been offered 
to him for insurance. 

At the conclusion of Mr. Waugh’s evidence the 
coroner proceeded to sum up, and remarked that he 
did not think the evidence was such as to render 
Mr. Arnold criminally liable; he hoped, however, 
that Mr. Arnold would abandon this mode of test- 
ing. Upon this, one of the jury stated that Mr. 
Arnold had already announced his intention of 
abandoning it. At the completion of the coroner's 
summing up the jury retired for nearly an hour, 
and on their return they gave the following 
verdict : 

The jurors find that Robert Batley and John Charles 
Moore, were accidentally killed on the 9th February inst., 
by the bursting of a boiler at the works of Mr. William 
Arnold, Birkhouse Boiler Works, Paddock, during the 
testing of such boiler by steam. The jurors are unani- 
mously of opinion that the explosion was caused by the 
boiler being tested by steam, which is at all times most 
dangerous and which they highly condemn. The jurors 
are also of opinion that the smokebox was faulty in shape 
and that the iron was of poor quality and unfit for the 
purpose. The jurors are also of opinion that oval smoke- 
boxes or flues should not be made without circulating 
tubes, or other methods of strengthening them. 

We have long ceased to wonder at the verdicts 
of coroners’ juries or at the ideas of coroners as to 
criminal responsibility when inquiries involving 
scientific questions have to be carried out without 
the assistance of a skilled assessor, and we there- 
fore express no surprise at the verdict recorded 
above. But this we do say, that if under existing 
conditions the deaths resulting from a boiler being 
made of a palpably weak design, of unfit materials, 
and being tested in a manner which has for many 
years past been almost universally condemned, can 
be returned as “ accidental,” there is a most urgent 
necessity for an improvement in the laws under 
which the investigation of boiler explosions is 
carried out. It is quite unnecessary that we should 
enlarge on the circumstances under which, to judge 
from the evidence above summarised, the testing of 
boilers was carried out at Mr. Arnold's works. The 
deliberate bolting down of the safety valve of the 
boiler by which the steam used for testing was 
supplied, is a piece of reckless folly which we 
hope is without parallel. The only comfort to 
be derived from such explosions as that with 
which we have just been dealing, and that at 
Batley, of which we speak elsewhere in the 
present issue, is that they will most certainly, by 
their influence on public opinion, aid in the carrying 
out of the improvements in legislation relating to 
boiler explosions, which have for some years past 
been so earnestly advocated by those best qualified 
to judge of their necessity. 

In conclusion we may add that the engravings, 
Figs. 5 to 7 on page 197, have been prepared from 
sketches kindly supplied to us by Mr, John Waugh, 
and show the manner in which the smokebox of the 
boiler at Paddock collapsed. These views will 
explain more clearly than it is possible to do verbally 
the nature of the failure, 


AIR COMPRESSORS. 
To THE Ep1ToR OF ENGINEERING. ; 

Sir, —Papers read at meetings of small country institutes 
are in general nothing more than advertisements, but 
Mr. Sturgeon’s paper, published in your numbers of the 
4th and 18th inst., is somewhat better than the average ; 
and I for one beg to thank you for having brought it before 
your numerous readers. 

It is a great pity, however, that the author did not confine 
himself to practical remarks, which, coming as they do 
from one who has had so much experience in air compress- 
ing, would have some weight with those who are mere 
novices at the work; and I hope that he will take the 
earliest opportunity of learning enough about the properties 
of gases, and the nature of heat, to enable him to correct 
some of the extraordinary statements which are to be found 
in his paper. 

There is one very interesting question touched upon by 
Mr. Sturgeon, that is, the saving in the first cost over 
the ordinary compressors of our colliery districts; and, 
as economy is just now of the first importance to me, I 
would, with your permission, ask for some information on 
this point. 

A few weeks ago I saw, while in the north of England, a 
pair of compressors having air cylinders 40 in. in diameter, 
with a stroke of 5 ft., to run at 30 revolutions per minute. 





improvements, and they were finished bright. The cost 
the whole thing, delivered and set to oueh at some mite 
200 miles away, was 20001. I believe. The length over all 
was under 45 ft., or less than nine times the stroke ; and 
the beds themselves were about 40 ft., so that we may form 
some idea of the cost of masonry. - 

From your illustration of one of the Sturgeon high-speed 
engines, I make the total length more than ten times the 
stroke ; but if we could be favoured with similar particulars 
of one of these compressors, to do the same work as the 
engines I speak about above, we might see whether the 
saving in cost is imaginary or real. 

We are told in the paper that by increasing the number 
of suction and delivery valves, in one case, the heating of 
the air was preven This is nonsense pure and simple. 
Had not the new cooling water pipe something to do with 
the improvement ? 

I wish Mr. Sturgeon every success with his new com- 

a. It seems a step in the right direction in these 
ays oO 


February 23, 1881. 


TrRAMways, 





THE STUDENTS OF THE INSTITUTION 
OF CIVIL ENGINEERS. 
To THE EDITOR OF ENGINEERING. 

S1r,—Permit me to draw your attention to the position 
of the students of the Institution of Civil Engineers. On 
coming to London I became a student of the above Institu- 
tion, in the hope of deriving much benefit from its library, 
and I was much astonished when I found that it was open 
daily only from about 9 to 5.30, and those being the office 
hours of most young engineers, including myself, of course 
rendered it impossible for us to attend. 

On Tuesday evening during the session when ordinary 
meetings are held, some thirty times a year, access can be had 
to the howe for about 2} hours, but one can hardly be in 
the lecture hall and library at the same time. True, on 
Saturday afternoons it is open, but that is the only oppor- 
tunity the majority of us have for recreation. 

The students are allowed to compete for different prizes, 
for which, however, access to a good library is naturally 
indispensable, and they receive the quarterly Minutes of 
t roceedin: 


gs. 
Such are the “‘ privileges’ of the students for which the 
subscription is two guineas. 
With the hope that the Council of the Institution may be 
prevailed upon to open its library of an evening, 
I an, Sir, yours truly, 
A SUFFERER. 








PATENTS. 
To THE Epiror oF ENGINEERING. 

Srr,—In continuation of my letter of December 2\st, 
which you were good enough to publish, I beg now to thank 
you for your excellent leader in the issue of the llth 
current on the subject of Patent Law Reform. 

I feel sure the views therein expressed will be readily 
indorsed by inventors generally, use the proposed 
reduction in the amount of fees will enable them to protect 
their inventions without saddling themselves at the outset 
with a ruinous pecuniary incubus, and the extension of time 
from six to twelve months will allow ample opportunity 
for developing crude ideas. The Patent Office will be less 
likely to be flooded by what some of your correspondents 
term ‘‘ worthless inventions’ and even “‘ rubbisb,’’ worth- 
less very often simply because incomplete. 

I hope we may rely upon further support from your 
powerful pen. 

I am, Sir, your obedient servant, 
Ww. B 


55, Parliament-street, London, February 23, 1880. 








CURRENT METERS. 
To THE EpIToR OF ENGINEERING. 

Sir,— Your correspondent Mr. C. W. Kinder has arrived 
at the same opinion as many others as to the uncertain 
action of the stopping and starting gear of Elliott’s screw 
meter ; this is certainly the case with the kind using differ- 
ential action in which one worm drives two wormwheels. 

Having last year had reason to make some experiments 
to ascertain the velocity of a tidal river (the Avon) ina 
depth of over 30 ft., and with a very strong current, I was 
after some loss of time from the defect above alluded to, 
led to devise an adaptation of the decimal system of wheels 
and worm in which the meter could be hauled up and down 
a hollow rod, which reached to the bottom of the river, con- 
sisting of 1} in. iron pipe screwed in lengths by internal 
plugs. This rod had a feather running its whole length 
which prevented the meter from turning except with the 
rod and thus by sending it down sideways to the current, the 
fan would not revolve till the rod was turned at the desired 
time and ceased to revolve when the rod was again turned. 
The meter being drawn to the surface the dial was examined 
and the result recorded. The fact that the observations 
were quickly, easily and accurately taken from a boat 
moored mid-stream witha fall of tide of between 20ft. and 
30 ft. seems to prove that the method is at at least worthy 
of carefal consideration. 

I am, Sir, yours truly, 
H. S. Hete Saaw. 








Rapip Torpedo Boat Burip1na.—In the middle of 
December last Messrs. Yarrow and Co. received an order 
from the Greek Government for the construction of six of 
their 100 ft. torpedo boats of the Batoum type, and on 
Wednesday last the first of these was successfully tried 
and handed over, it having been built in the remarkably 








These engines were fitted with expansion gear and all 





short time of only a few days over two months, 
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NOTES FROM THE SOUTH-WEST. 

Pembroke and the Profession.—Recently the Pembroke 
Town Council offered a premium of 251. for the best 
scheme for supplying the town with water. At the last 
quarterly meeting the clerk reported that he had received 
letters from several engineering firms declining to compete 
for so small a sum. 

Gloucester Wagon Company (Limited).—This company 
has announced an interim dividend for the half-year ending 
the 3lst December last at the rate of 5° per cent. per 
annum. 

The Glamorganshire Canal.—The Glamorganshire 
Canal is looking up. What with pit wood and foreign ore 
up, and rails and bars down, the canal has quite resumed 
its old and active character. Last week more rails went 
down to Cardiff than for a long time past. 


Cardiff and Newport. —The coal markets at Cardiff and 
Newport continue active, and prices appear to be generally 
good, although some of the pressare at the former port 
having been relieved, some descriptions of steam coal have 
not commanded such figures as were paid when the 
collieries were working irregularly and stems were over- 
crowded with tonnage. The iron works are turning out 
large quantities of iron. Last week the clearances from 
Cardiff were 130,736 tons, and from Newport 22,471 tons. 


The Bristol Dock Scheme.—A special meeting of the 
Bristol Town Council was held on Tuesday, for the purpose 
of considering a report from the Docks Purchase Committee 
with reference to a Bill for purchasing the Avonmouth and 
Portishead Docks. The committee reported that as the 
expense of promoting the Bill could not be charged on the 
Borough Fund unless the poll demanded at the recent 
town’s meeting was in its favour, they were not prepared 
to incur the personal responsibility of providing the funds 
for carrying on the Bill, as in the event of the ratepayers 
deciding against the purchase they would be called upon 
individually to pay. Mr. Henry Taylor moved that the 
Bill be withdrawn, and that the poll should not be taken. 
Mr. Spark seconded this. The motion was ultimately 
carried by 30 votes to 8, seven members not voting. 


Welsh Iron and Coal Exports.—An elaborate table, 
compiled from the Custom House returns of the quantities 
of coal and iron exported from British ports, shows that in 
coal exports Cardiff heads the list for the past month with 

24,759 tons, Newcastle being 124,000 tons behind. New- 
port exports 84,675 tons and Swansea 73,444 tons. Of pig, 
bar, and bundle, and rail iron the shipments are also given. 
Of pig iron Welsh ports sent little for the month—21 tons 
from Swansea and 620 tons from Cardiff. Of bar and 
bundle iron Cardiff exported 3528 tons, Swansea 264 tons, 
and Newport 43 tons. In rails Newport heads the list 
with 9006 tons and Cardiff exported 3765 tons. In nearly 
all the ports the exports were reduced by the extremely 
cold os that prevailed during the greater part of last 
month. 


Penarth Harbour, Dock, and Railway.—The report of 
the directors, to be presented at the forthcoming half-yearly 
meeting, states that the working of the undertaking for the 
past half-year yielded a surplas profit of 31651. Of this and 
of the surplus profit for the half-year ending June 30, 1880, 
38181. 5s. 7d., the company under the leases is entitled to a 
pe. which, when the amount is ascertained, will be 

rought into the accounts. The directors recommend a 
dividend for the half-year ending the 3lst of December last 
at the rate of 44 per cent. per annum, payable March 7. 
The necessity for additional dock accommodation con- 
sequent on the ever-increasing trade of Cardiff, has 
repeatedly been urged upon the directors; and they are 
now promoting a Bill for the extension of the existing dock 
at Penarth. 


Coke at Dowlais and Cyfarthfa.—For some time past 
the Coppée Company, London, which owns a valuable 
patent for the make of coke, has been constructing a long 
tier of coke ovens at Dowlais. These are seventy-two in 
number and are of the latest pattern. The yield will bea 
large one, equal to the famous onesof Ebbw Vale, but the 
express superiority of it will consist in making good coke 
out of steam coal. Most of the cokes made are of bitu- 
minuous coal, having a large percentage of sulphur, and 
this will be avoided. Another advantage to Dowlais will 
consist in enabling it to utilise its own coal instead of 
penemy, | nearly all required at a distance. It must, 

owever, be borne in mind that none of the iron works can 
dispense altogether with the Rhondda cokes. To get best 
iron and steel the material must also be of the best cha- 
— This week the Cyfarthfa coke ovens have been 
started. 


Swansea.—The steam coal clearances for the past week 
show an increase of nearly 1000 tons, as compared with the 
the previous week. With a better supply of tonnage a 
much larger increase would have beenshown. Patent fuel 
also shows an increase of nearly 2000 tons over the past 
week. Supplies of steam coal are now coming forward 
with more regularity. Iron exhibits symptoms of a slight 
improvement. Bars are steady at about 51. 5s. per ton. 
Rails are inquired for, but buyers are indisposed to close at 
current prices. Old rails and scrap are weaker. Stee! 
rails are quiet. A contract for the new Hull and Barnsley 
Railway has fallen into the hands of Sheffield makers. 








NOTES FROM THE NORTH. 
GuLaseow, Wednesday. 
Glasgow Pig-Iron Market.—The warrant market was 
somewhat excited on Thursday in consequence of the 
announcement of the failure of Messrs. Morrison Brothers, 
iron merchants and brokers, Glasgow, from large specula- 
tive transactions ; and the result was that a turn took place 
in the market, and prices receded to the extent of 7d. per 


1 | Galvanising Works. 








ton, and closed 4d. under the previous day’s final quota- 
tions. In the forenoon business was done at from 51s. 3d. 
to 51s. 1d. cash, and from 51s. 6d. to 51s. 4d. one month, 
the close being buyers at 51s. 1}d. cash and 51s. 3d. one 
month, and sellers 1d. per ton over. Inthe afternoon from 
51s. to 50s. 8d. cash, and from 51s. 2d. to 50s. 10d. one 
month were the quotations, and the market closed with 
buyers at 50s. 8d. cash and 50s. 10d. one month, and sellers 
ld. more. Friday’s market was quieter, and prices were 
rather dull, the close being 1d. under the previous day’s 
final quotations. Business was done in the forenoon at 
from 50s. 6d. to 50s. 74d. cash, and from 50s. 8d. to 50s. 
one month, and the market closed with buyers at 50s. 7d. 
cash and 50s. 9d. one month, and sellers asking 1d. per 
ton higher. During the afternoon the quotations ranged 
from Ws. 64d. to 50s. 6d. cash, and 50s. 9d. one month, 
the market closing with buyers at 50s. 6d. cash and 
50s. 8d. one month, and sellers 1d. per ton over. 
The warrant market was dull on Monday, and prices had a 
steady decline, closing 3d. under last week’s final quota- 
tion. Business was done in the morning at from 50s. 64d. 
to 50s. 6d. cash, and from 50s. 8}d. to 50s. 8d. one month, 
and the close was buyers at 50s. 5d. cash and 50s. 7d. one 
month, and sellers asking 1d. per ton more. The quota- 
tions in the afternoon ranged from 50s. 4}d. to 50s. 3d. 
cash and from 50s. 6d. to 50s. 5d. one month, and at the 
close there were sellers at 50s. 4d. cash and 50s. 6d. one 
month, and buyers offering 1d. per ton less. Yesterday’s 
market opened in the forenoon at 50s. 3d. to 50s. 4d. cash, 
and 50s. 6d. one month, and closed perhaps rather sellers at 
the best, and in the afternoon there was little or no change. 
Business was done this forenoon at 50s. 7d. to 50s. 6d. one 
month, also at 50s. 5d. to 50s. 54d. cash, the close being 
sellers asking 50s. 6d. one month and 50s. 4d. cash, 
with buyers very near. The afternoon market was 
steady, with business done at 50s. 3$d. cash, also at 
50s. 6d. one month, and towards the close the same prices 
were asked by sellers, buyers being very near. The 
excitement resulting from the failure already noticed 
has now abated much. It gave rise to a good deal of 
almost forced buying for a day or two. Messrs. Morrison 
Brothers are said to have made an offer of 2s. per l1l., 
with an increase if possible; and yet, some two years ago 
or thereby, they were believed to be worth 120,0001. There 
is a fair amount of activity on account of the home trade, 
but buying for the Continent will not be brisk until the 
navigation is quite re-established for the season. There is 
little speculative activity at present, but it appears that 
there are large buyers at about 50s. per ton, which will 
probably keep the market steady for some time. One of the 
Monkland blast furnaces has been put out, thus leaving 
121 in active operation as against 111 at this time last year. 
Last week’s shipments of pig iron amounted to 7045 tons 
as compared with 7747 tons in the corresponding week last 
year. Eight are making hematite iron. The total stock 
of pig iron in Messrs. Connal and Co.’s stores at the end 
of last week was 524,061 tons, the increase for the week 
being 2430 tons transferred to the warrant stores from the 
makers’ yards. 


Institution of Engineers and Shipbwilders.—The fifth 
general meeting of the twenty-fourth session of this Institu- 
tion was held last night, Mr. J. L. K. Jamieson, President, 
in the chair. After some additional discussion on ‘‘ Early 
Clyde Bailt Steamers,’ which was the subject of a paper 
read at a former meeting by Mr. W. J. Millar, adiscussion 
took place on the paper by Mr. Charles C. yn C.E., 
on * The Corrosion and Preservation of Iron and Steel’’ 
read at the preceding meeting. A large number of speakers 
took part in the discussion, including Mr. James M. Gale, 
C.E., Mr. Peter Stewart, Mr. Napier Smith, Mr. Thomas 
A. Arrol, Mr. Robert R. Tatlock, F.R.S.E., city analyst, 
Mr. James Robertson, and others; and after areply from 
the author a hearty vote of thanks was awarded to him. 
A most interesting and suggestive paper was next read by 
Mr. Thomas Davison on ‘‘ Strengthening Malleable Iron 
by Breaking and by Compressing it,’’ in the course of 
which some rather remarkable results were announced, 
and the data upon which they were based were experiments 
carried out for the author by Mr. David Kirkaldy, 
London. The discussion upon the paper was postponed, as 
was likewise the discussion on two papers, which were sub- 


sequently read. The first of them was on “ Steel Cast- | 


ings,’’ by Mr. Frank W. Dick, Whitworth Scholar, of the 
testing department, Hallside Steel Works. It gave an 
account of the remarkable progress recently made by the 
Steel Company of Scotland in the way of pene cast- 
ings in steel possessed of all the excellent features of cast 
iron and wrought iron. The concluding tg was on ‘A 
Water Meter and Hydraulic Motor,”’ by 

stone. The former was descri as a “‘ positive’ meter, 
and the hydraulic motor shown by the anthor was said to 


be used in blowing an organ, while another modification of | 


it was in use in a colliery for pumping purposes. Votes of 
— to the authors of the papers bronght the proceedings 
to a close. 


Strange and Fatal Explosion in a Galvamising Works. 
—An explosion, which was unfortunately attended with 
fatal results, two men being killed and one seriously 
injured, occurred on Monday morning in the Glasgow 
The works in question, which are 
situated in the St. Rollox district of the city, belong to 
Messrs. F. Braby and Co. (Limited). ey cover an 
extensive area, and afford employment to about 150 work- 
men. About half-past ten o’clock on Monday morning, two 
labourers named Powell and Gallocher were assigned the 
task of preparing an air-tight malleable iron tank for the 
process of galvanising. This tank was of small dimensions, 
being only 3 ft. in length by 2 ft. inbreadth and depth. It 
was thickly coated with tar, and in order to make it fit to 
be galvanised it required to be thoroughly cleaned, and all 


trace of the tar removed. Accordingly the two men placed | 


the tank on a long raised grating, or, as it is designated, a 


r. David John- , 


“‘ dry fire,” and proceeded to burn the tar off the tank. In 
the immediate vicinity of the fire where the two men were 
engaged, several open fires and vats of molten zinc are 
situated, and these were being attended to by numerous 
workmen. Gallocher and his companion had not been long 
engaged at their work of burning the tar off the tank, when 
suddenly there was a loud report, and the tank exploded or 
rather burst open, the end of it flying against the wall, and 
inflicting in its passage terrible injuries on three workmen 
who were in the vicinity. Fortunately Powell escaped un- 
hurt, but his companion Gallocher, and two other labourers 


9d. | who were near at hand, were knocked down, and sustai 


severe bruises and burns. The three men were rendered 
quite insensible. No injury was done to any of the plant 
or property in the vicinity. The three sufferers were con- 
veyed to the Royal Infirmary, but on reaching that institu- 
tion it was found that two of them had expired, while 
Gallocher was ina very weak condition, as he suffered from 
severe burns about the face, chest, and legs. During the 
course of the day, however, Gallocher improved materially, 
and he is now considered to be in a hopeful state. The 
cause of the explosion is unknown, but the tank is in pos- 
session of the authorities at St. Rollox Police Office, and no 
doubt there will be an investigation into the matter. 


Railway Communication in Fife.—After negotiations, 
extending over many years, the promoters of the proposed 
railway between St. Andrews and Anstruther have at last 
brought their scheme to a successful issue. Last year, 
and after the whole of the capital had been raised, an Act 
was applied for, which was ultimately obtained. The line 
has since been carefully laid out by Mr. Buchanan, of 
Edinburgh. Contracts for the works have been let, and 
the ceremony of cutting the first sod will take place in a 
few days. The line, which is to be a single one, will 
through an agricultural district, and there will be stations 
to suit a number of important fishing villages on the sea 
coast, which are now becoming popular with summer 
visitors. In the stretch of sixteen miles between Anstru- 
ther and St. Andrews there will be some twenty bridges, 
the largest of which will be a five-arched viaduct over the 
Kenly water. The cost of the line is estimated at 38,0001., 
and an arrangement has been made with the North British 
Railway Company to work it. 


The New Tay Bridge—Perth azainst Dundee.—Last 
week the President of the Board of Trade received a 
deputation of great strength and influence, accompanied 
by several peers and by a whole host of members of the 

ouse of Commons, whose object was to impress upon him 
the desirability of securing as low a level as possible for 
the new Tay Bridge. Of course they were representative 
|of the views of Dundee people, and generally of the 
| north-east of Scotland. Yesterday, accompanied by only 
two members of Parliament, he received a deputation from 
Perth, to urge the retention of the height that was agreed 
too in the Bill promoted in Parliament last year, namely, 
77 ft. Mr. Chamberlain ogee listened to the remarks 
of leading members of the respective deputations, and 
addressed both of them ina very courteous way, but he 
would not indicate what the recommendation of the Board of 
Trade to the Parliamentary Committee might be. He 
was firmly convinced, however, that the bridge must be 
reconstructed in order to meet the wants of a large portion 
of the travelling public and of a large and growing com- 
merce between the north and north-east of Scotland, and 
other parts of the kingdom. 


Proposed Drainage Scheme for Musselburgh.—It is pro- 
posed to carry out a much needed scheme for the drainage 
of the town of Musselburgh, the estimated cost of the 
works being 45001., and the scheme requiring eight miles 
< piping- Mr. Buchanan, of Edinburgh, | & prepared 
the plans. 








Atr Compressors ; Erratum.—In Mr. Hajnis’s letter 
which appeared on page 173 of our last number, the stroke 
| of the compressors referred to is, by a typographical error, 
| given as “‘ 154 in.,’’ whereas it should be 25} in.”’ 





THE CowrPeEr Hot-Buiast Stoves.—It is with pleasure 
we notice the earnest attempts of many ironmasters to 
improve their blast-furnace plant in order to meet the low 
prices which have now ruled for so long, particularly by 
| the extensive adoption of the “‘ Cowper stoves’’ in all parts 
‘of the country and in Scotland, as the increased “‘ make’’ 
of iron, and the saving in coke or coal, fully justify the 
remark of one ironmaster, viz., that the stoves had made 
all the difference to him between making and losing money 
during the worst times. France has been even quicker 
| than ourselves in taking advantage of the blast at 1500 deg. 
| Fahr., and America is now quickly following suit, and 
rapidly supplying her furnaces with the stoves. 








Tue BENEVOLENT FOND OF THE INSTITUTION OF 
Civin ENGINEERS.—The annual meeting of the contribu- 

| tors to the Benevolent Fund of the Institution of Civil 
Engineers was held on Tuesday last, when the committee 
of management reported that the subscribed capital, all of 

| which was invested in the names of the three trustees, 
; amounted to 25,3631. 19s. 6d. The total receipts of all kinds 
during 1880 had been 26397. 8s. Grants were voted in 
| thirty-seven cases, the total amount of the grants being 
| 26421. 11s. 3d., besides which the disbursements, mainly for 
| printing and postage, came to 661. 16s. 9d., and 101. 103. had 
| been repaid to capital, so that the balance had been dimi- 
nished by 801. 10s., or from 91781. 7s. 2d. to 9,0971. 17s. 2d. 
Of this balance a sum of 86791. 18s. 6d. had been tem- 
porarily invested, and the remainder 417]. 18s. 8d. was 
on current and deposit account with the bankers. It was 
explained that this balance, which was in the nature of a 
rest account or working capital, was the accumulations of 
sixteen years’ donations, bequests,‘and unexpended income. 
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Iw a recent number (vide pages 142 and 143 ante) we 
gave engravings of a pair of compound pumping engines 
at the St. Louis Water Works, these together with two 
other beam engines of a different type doing the pump- 
ing required for the high-level service. We now supple- 
ment these by the views contained in the two-page 
engraving published with the present issue, these views 
showing engines which perform the pumping for the 
low-level service at St. Louis. 

The engine shown by Figs. 1 and 2 is one of two 
Cornish engines of the Bull type, built by the Knapp 
Fort Pitt Foundry Company, of Pittsburgh, in 1870, at 
a cost (for the two) of 89,800 dols. Each engine has a 
cylinder 56in. in diameter by 12ft. stroke, while the 
pump is a plunger pump of the same dimensions. The 
engines are run at from 8} to 9 strokes per minute, and 
the total lift is from 15 ft. to 50ft. according to the 
height of the water in the Mississippi river from, which 
the supply is drawn. The air pump is 28 in. in diameter 
with 6ft. stroke, and is worked from the beam which 
also gives motion to the tappet rods of the valve gear. 

The main pump has the valves arranged around the 
barrel as shown in the section Fig. 1, there being 12 
valves in each tier. The valves are of the Cornish 
equilibrium type, and both these and the seats are made 
of gun-metal of the American “ Government standard” 
composition, viz., copper 85 per cent., tin 10 per cent., 
and spelter 5 per cent. The valves have lower seats 
17 in., and upper seats 15 in. in diameter, while the lift 
is 1} in. 

Each of these engines is supplied with steam by two 
internally fired boilers 30 ft. long by 7 ft, in diameter, 
with flues 2 ft. 6in. in diameter. Each boiler has 650 
square feet of heating surface, and 274 square feet of 
grate surface. We annex some reduced copies of indi- 
cator diagrams D, to D, and E, to E, taken from the 
engine we have been describing. Diagrams D, and D, 
were taken from the steam cylinder of one engine with 
the engine running at speeds of 8} and 9 strokes per 
minnte respectively ; Diagrams D, and D, are from the 
air pump, the former showing the effect of a leak ; while 
Diagram D, is from the main pump. Diagrams E, E, 
and E,, were taken from the other engine, the two former 
pairs being from the steam cylinder and the latter 
diagrams from the main pump. 

The other low-service engine (known as No. 3) is 
shown by Figs. 3 and 4 on our two-page engraving, and 
Fig.5on the present page. It is arotative beam engine, 
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and was constructed by Messrs. Gerard B. Allen and Co. 
of St. Louis, in 1874, at a cost of 118,000 dols. As will be 
seen from our engravings, the beam, and crankshaft, fly- 
wheel, are all below the floor level. The cylinder is 60 in. 
in diameter with 7 ft. stroke, and is not steam jacketted. 
The air-pump, which is single-acting, is 26 in. in diameter 
with 7 ft. stroke, and is placed below the steam cylinder, 
the piston rod from the latter passing through the air- 
pump, and being coupled direct to the plunger of one of the 
main pumps. The piston rod is also of course coupled 
to the beam by links, and from the other end of the beam 
the second main pump is driven. The main pumps have 
plungers 50 in. in diameter, the stroke being of course 
the same as that of the steam piston, namely 7 ft. The 
pump valves are leather-hinged valves, and they are 
arranged in two tiers in the valve chamber between the 
two pumps, the upper portion of this valve chamber 
forming an air vessel. The connecting rod is coupled to 
a point on the beam intermediate between the main 
centre and the connexion for one of the pumps, so that 
the throw of the crank is less than half the stroke of the 
engine. 

The engine has two distinct condensers, one being in 
connexion with the air-pump on the main piston rod, 
and being supplied with injection from the clear water 
main of the city. The water discharged from this con- 
denser at a temperature of from 140 deg. to 150 deg. is 
used for the supply of the boilers. The other is a 
syphon condenser supplied with river water from the 
pump chamber, and the condensation is effected by 
means of asprinkler. The discharge from this condenser 
is returned to the river. 

The engino is fitted with Wright’s valve gear, the 
action of which is excellent. We annex copies of dia- 
grams F, to F, taken from this engine. Diagrams F,, 
F,,and F, are from the steam cylinder, and F, and F, 
from the air-pump. The main pumps of this engine 
work against the same head as those of the Bull engines 
previously described. 








RaiLway FreicutT Rates.—It is estimated by competent 
authority that an increase of railway freight rates by five 
cents per bushel is equivalent to levying a tax of 45,000,000 
dols. on the products of the farmers of the Western States. 
In 1878 transportation rates were about 12 cents per 100 lbs. 
for grain from Chicago to New York. At present the charge 
for the same service is 35 cents, and it has since 1878 been 
as high as 40 cents. 
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THE BATLEY BOILER EXPLOSION. 

We subjoin the report of Mr. John Waugh, the chief 
engineer of the Yorkshire Boiler Insurance and Steam 
Users’ Company, Limited, on the recent disastrous boiler 
explosion at Batley—an explosion with which we have 
dealt with on page 204 of the present issue. We are also 
enabled through the courtesy of Mr. Waugh to reproduce 
on the opposite page engravings prepared from the pho- 
tographs and drawings by which his report is illustrated. 
Mr. Waugh’s report is as follows: 


The Yorkshire Boiler Insurance and Steam Users’ 
Company, Limited. 
ony ay radford, February 7, 1881. 
Report upon Boiler Explosion at Messrs. Graham and 
ag ty Carlinghow-lane, near Batley, Yorks., January 

Adjourned Inquest held on the 8th of Febraary, 1881. 

Re-adjourned until 22nd of February, 1881. 

To Mr. Superintendent Airton, Court House, Dewsbury. 

Str,—In accordance with your instructions I examined, 
on the 2ist ult., and on several subsequent dates, the 
exploded boiler at the works of Messrs. Graham and Hirst, 
situated in Carlinghow-lane, near Batley, with a view to 
ascertain the cause of the disaster, and report thereon at 
this inquest. 

In order to elucidate this report, I have prepared and 
attached two photographs (see Figs. 4 and 5, page 201) ; 
a sketch of the boiler (Figs. 1, 2, and 3, page 201); asketch 
plan of the works, showing the disposition of the fragments 
of the exploded boiler (Fig. 6, page 202) ; a record of tests ; 
and a model of the boiler, made to scale, showing the frac- 
tures of the plates caused by the explusion. The separate 

lates are numbered, and the corresponding number will 
found upon sketch plan (Fig. 6), which also gives the 
distances to which the various parts were projected by the 
explosion. 
he exploded boiler was of the well-known “‘ Lancashire”’ 
type, 27 ft. 5in. long, and barely 7 ft. 4 in. in diameter, 
internal dimensions. It was made by Thomas Hill, of 
Heywood, in 1855, and supplied by him to the Halifax 
Flour Society in the latter part of that year. After being 
worked there some fifteen years, the boiler was replaced 
and sold. Passing through one or two hands, it was 
bonght by the present owners from a second-hand boiler 


ers. 

Immediately before the explosion, the boiler was along- 
side another boiler of a similar design, but comparative 
new, made by Messrs. Umpleby, of Cleckheaton, which 
remains slightly out of position and almost intact, shown 
= the photograph (see Fig. 4), and marked No. 2. 
This boiler was u for the purpose of driving the engine 
and machinery, whilst the exploded boiler was used for 
eg 1m gue only. There was no connexion between 
the two boilers. 

It may be taken generally, with one or two exceptions, 
that the boiler, considering its age, was of fair construction. 
On reference to Table at end of report, the full particulars 
of construction will be found. 

On examination of the flue tubes, I found them to be 
generally tight, with the exception of the first and second 
ring seams from back end in the right-hand flue tube, 
which have leaked slightly. Icould discover no signs of 
overheating. There are slight indications of corrosion on 
the plates, in small blotches, but which are of no meaning 
so far as this inquiry is concerned. 

The rivet heads below the water line, on sides and 
bottom of shell internally, are for the most part slightly 
corroded. There is also slight corrosion on the first, 
second, and third plates from the back end of the boiler. 

The whole of the plates of the external portion of the 
shell, which have been exposed as heating surface, are 
more or less reduced in thickness by oxidation. There is 
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When examining these wasted places and the relation- 
ship of their condition, I entertained a very strong sus- 
icion, amounting almost to a certainty, that lime had 
n used instead of fireclay in the setting of the boiler—a 
piece of plate from front cross wall (produced) is almost eaten 
away with lime. This was highly reprehensible, and a 
gross exhibition of ignorance on the part of those who 
undertook the setting of the boiler. 
Whether the boiler was wholly or only 


much disturbed by the explosion. 








length, extending through the first, second, and third ring 


| of plates from the back end, in the main or bottom flue 


near to the seating, the plates were no thicker than , in., 


| and that for the greater portion of ,that length (4 ft.) 


ially set upon | 
blocks I ble to say, the brickwork being very | 
Sreciny Searbed by the : | neglected with such sad results. 


the plates were no thicker than a sixpence—the wonder is, 
not that the boiler exploded when it did, but that it did not 
explode long ago. 

n conclusion, I can only add my regret to that of every 
person connected with the object of this inquiry, that the 
plain duty of every boiler-owner has once more been 


P~——> 


To Keckmondwike 
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On both sides of the main flue at the back end, along the | 


first, second, third, and fourth plates from the back end, the 
brickwork is softened by moisture, more especially on the 





left-hand side from front end; this has arisen most pro- | 
bably from a leaky steam pipe joint or from a bad roof or 


faulty downspout. 

After leaving the flue tubes the heated gases and pro- 
ducts of combustion passed down the two sides of the 
boiler to the front, and back through the bottom or main 
fine above referred to, thence to the chimney. 

The safety valve is an enclosed lever valve, the latter 
being attached by collar and pin to a spindle passing 
through the cover. The valve is 4in. in diameter, with 
{ in. bearing on seat; a weight, said to be that of the safety 
valve, was found, weighing 46 lb. 


The lever not having been found, I am unable to give | 


the dimensions. The distance between the centred portion 
or fulcrum of the lever and valve spindle is 2in.; the 
whole seems to have been fitted to the base only of an old 


valve fixed upon the second ring of plates from the front | 


end. 
The maker of the valve has been asked to supply further 
particulars at the inquest. 


The manhole frame is of cast iron, with cast-iron cover 


placed upon the fifth ring of plates from the front. 
The dome, of wrought iron, is 3 ft. by 3 ft. 1 in., and was 


secured to shell on the eighth and ninth ring of plates | 
from the front end; the hole through the plates being | 


rectangular, 2ft. 4in. by 1ft. 2in. The top of this dome 


is of cast iron, having flange to which the stop valve was 


secured. 
There was a block with blank flange on the fourth ring 
of plates from front end, and a block and pipe passing 
—- flange on the seventh ring of plates from front 
end. 

On the front end plate there was one water gauge ; the 
bottom connexion of this gauge with the boiler was 
situated 2}in. above furnace crowns, and was found quite 
open, and the taps were also in good working order. 

The feed was reguiated by hand, by means of a small 
wheel valve having small check valve adjoining, attached 
to boiler by lj in. pipe, reduced by incrustation to 2 in. 
diameter, the feed entering the boiler below the left-hand 
furnace tube. 

The boiler was fitted with a steam gauge, which was 
completely destroyed by the explosion. 

The blow-off tap at the bottom of the boiler, first ring of 
plates from front end, is an ordinary plug tap wth stuffing- 
box and gland, held down with two bolts; the pipe con- 
necting the blow-off tap to the boiler was secured to boiler 
by four bolts, originally 4 in., reduced by corrosion to j in. 
diameter. 

The Cause of the Explosion.—There is nothing myste- 
rious about the cause of thisexplosion. It isa very common 
practice to assign shortness of water; in this case there is 
not the slightest symptoms of any such thing. Had such 
been the cause, in a two flued boiler the effects would have 
been plain and palpable. 

It is stated that the boiler was worked at a pressure of 
35 lb. on the square inch. As to whether this pressure was 
exceeded on or before the explosion I am unable to say ; 
bat that pressure, and one much less, would bave been 
sufficient to account for the explosion. 

When it is known that for a distance of over 4 ft. in 


An efficient and timely examination of this boiler would 
have led to the detection of the wasted plates, and thus, in 
| all human probability, prevented the fatality all deplore. 

I am, Sir, yours obediently, 
JOHN WAUGH. 


Record of Tests made February 4, 1881 
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GENERAL PARTICULARS OF BOILER. 


Description—LANCASHiRE. Maker's Name and Address—HILL, 
Heywood, stated. Date of Make—1855, stated. 
She. 


Length... 27 ft. 5 in, 
Diameter ae -. 7 ft. 3in, 
Thickness of plates .. 4}; in. 
Brand (if any) None seen, 


Thickness of ends 
Angle-iron ... eee 
Dome and size of hole 
Attachment to shell 
Manholes, size, &c, 


Front 4%, in. ; back, ,42; in. 

Front 3in. by 23 in.: back 3 in. by 2} in. 

% ft. by 3 ft. Lin., hole 2 ft. 4 in. by 1 ft. 2 in. 
Single rivetted 3 in. by 3 in. angle-iron, 

16 in. diameter, single rivetted, 


Mudholes 11} in. by 144 in., outside block. 
Seams... - In line. 
Furnaces, 


Description and No. Two ordinary 


Length P About 6 ft. 6 in. 
Diameter... . 3 ft. by 3 ft. } in., slightly oval. 
Length of grates About € ft. 

Width w a wm 

Thickness of plates... ,*8; in. 

Brand (if any) .. None seen. 

Angle-iron .. 2} in. by 24 in. 


Seams ... Nearly in line 








Internal Flues. 
Description and No. Two ordinary. 
Length .., nat md. 
Diameter ove eve 
Thickness of plates .. 
Angle-iron oon 
Seams... eee 
Cross water pipe 


ull. 
3 ft. by 3 ft, 4 in 
ios, in. 
2$ in. by 2} in. 
Nearly in line. 
None, 

Safety Valves 
One box lever. 


- 


Description and No. 
Diameter, width of 
bearing... ... 4in, diameter j in. bearing. 
Sketch (see below) 
Loaded to, stated 35 Ib, 
Stays, Number, and how Secured, 
Two 2 in. square longitadinal stays are attached to each end 
plate by 3 1n. by 3 in. angle-irons and cotter pins, J; in. plate stays 
are rivetted to angle-irons, and the cotter pins pass through the 
angle-irons and plate stay before entering the eye of the tie-rods. 
Two gusset stays above tubes, and two below tubes at front end, 
secured to shell and ends by 2 in, by 24 in. single angle-irons, one 
gusset stay to back end below, tubes secured to end by 24 in. by 24 in, 
double angle-irons, and to shell by 24 in. by 2} in. single angle-irons 
One 2in. by 2 in. square transverse stay secured to each side of 
the fifth ring of plates from front end by 3 in. by 3 in. double angle 
irons and cotter pins, 
NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLxKsBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
fair average attendance on ’Change at Middlesbrough. 
The market was quiet, and the amount of business trans- 
acted was exceedingly small. The stock of Messrs. Connal 
and Co., the warrant storekeepers here, was 144,283 tons, 
which was an increase of 3838 tons on the previous Tues- 
day. Messrs. Connal’s Glasgow stock amounted to 525,029 
tons. The market prices were based on No. 3 Cleveland 
pig iron selling at 38s. 6d per ton for prompt delivery. 
Owing to the improvement in the weather, shipments are 
more active, and it is expected that the total exports will 
will very much increase next month. Although the pro- 
duction of iron in Cleveland is so enormous, a cheerful view 
of the early future is taken by those persons most largely 
engaged in the trade. 


The Finished Iron Trade.—There is a continued activity 
in the finished iron trade, and prices are as follows : plates, 
6l. 5s., angles 6l. 15s., and bars 51. 12s. 6d. per ton. 
Owing to keen competition, business is being done at 
figures below the list quotations. All the works are well 
occupied, and the number of men employed in the North 
of England in this industry is exceedingly large. The 
wages question being settled by a sliding onan, there is no 
trouble in dealing with it. 


Shipbuilding and Engineering.—On the Tyne, Wear, 
end Tees there is a vast amount of work in hand. The 
engine-shops and ship-yards are as busy as possible, and 
new vessels and marine engines by the score are in course 
of construction. The differences of opinion as to wages 
are being amicably arranged by the employers conceding 
advances. Ironfounders are much busier than they were a 
short time ago. General castings and pipes of all kinds 
are being turned out in large quantities. The prejudice 
so indastriously circulated about Cleveland iron not being 
the most suitable for founders is being removed, and those 
interested parties who continually pitted Scotch castings 
against Cleveland castings, regardless of mixtures, are 
now triumphantly referred to the heavy shipments of 
Cleveland pig iron every week from Middlesbrough to 
Glasgow, and are asked to draw their own conclusions as 
to what becomes of all the Cleveland pig which is sent to 
Scotland. 


The Steel Trade.—In the course of a few months the 
steel trade of Cleveland will be greatly increased. Messrs. 
Bolckow, Vaughan, and Co. are doing well at their Eston 
Works. The Erimus Works too will shortly be in operation. 


Middlesbrough and a Daily Iron Market.—Middles- 
brough for some years past now has occupied the position 
as the centre of the iron trade of Cleveland which really 
embraces the whole of the North of England, and at the 
weekly iron market there is a great gathering of commer- 
cial men representing the iron, engineering, shipbuilding, 
and coal trades, not only from the Tyne to the Humber, 
but all the centres of industry in the United Kingdom. 
It has for some time been discussed whether the Middles- 
brough market should not be held daily the same as at 
Glasgow. There is a difference of opimon on the matter, 
and it will be some time yet before the question is settled 
as to the desirability of making any change. 








New ZEALAND CoAL.—The New Zealand railway autho- 
rities have lately been testing different kinds of New 
Zealand coal for the purpose of ascertaining the most 
suitable description for steam purposes. ‘The various 
samples tried have been taken from Shag Point, from 
Island Kaitangata, and Elliott Vale. The trials of the 
Green Island lignite proved lamentable failures. The first 
took place between Dunedin and Clinton four months since, 
with a “‘consolidation’’ engine and ordinary goods train. The 
journey occupied about seven hours longer than the usual 
time, and the consumption of coal was 10 tons. A second 
trial was made with a similar engine and load, but this 
time the driver had to pull up at Balclutha, as he really 
could not afford the time to prosecute the journey further. 
The trials of the Kaitangata and Shag Point coal has 
proved satisfactory. The latter, however, is preferred for 
steam purposes, the only drawback being its tendency to 
clinker. Recently the Elliott Vale coal was put to the 
test, and a pretty severe test too. The route chosen was 
from Dunedin to Palmerston, and the load consisted of a 
consolidated engine and 17 heavily laden trucks and a 
brake-van. The trial was successful, the coal burning 
more brightly and clearly, while it keeps steam up longer 





than either Shag Point or Kaitangata coal. 
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HYDROGEN AND NITROGEN IN STEEL 
AND IRON. 

Ir has been long known tc all makers of cast 
steel, that ingots of this metal, during the process 
of solidification, often show a tendency to be- 
come interspersed with smali blisters and flaws, 
which are technically called ‘‘honeycomb.” From 
the fact that a similar effect is produced in some 
other metals, such as silver and copper, and that 
this can be traced tothe power of these metals 
to absorb certain gaseous substances, when in a 
thoroughly molten state, namely, oxygen and sul- 
phurous acid respectively, which they give out 
again under solidification, it was not uunatural 
to conclude that steel has likewise the power to 














absorb certain gases when in the liquid state, and 
that the ‘‘ honeycomb” is caused by the accumula- 
tion of these gases in small blisters when the half 
solid mass has become too tough to allow of their 
escape. 

According to the authority of a celebrated French 
metallurgist, M. Gruner, it was generally believed 
that in steel this gas was carbonic oxide, and this 
belief was strengthened when Messrs. Troost and 
Hautefeuille showed by actual experiment that a 
piece of cast steel fresh from the forge and weigh- 
ing 500 grammes, when subjected during two days 
to reheating in vacuum, would give off 2.20 cubic 
centimetres of gas, consisting of 63.85 per cent, of 
carbonic oxide, 2.27 carbonic acid, 22.72 hydrogen, 
and 11.36 nitrogen. By reheating such pieces of steel 
and iron in a gaseous atmosphere the same experi- 
menters found that they were capable of reabsorb- 
ing certain gases. From this it was concluded that 
the same gases were the cause of ‘‘ honeycomb” in 
steel ingots, and this was the general belief when, 
in 1879, Dr. Friedrich C. G. Mueller, of Osna- 
brueck, now of Brandenburg, who had previously 
analysed the various products of the Bessemer 
process, directed his attention to the gases which 
are retained in the blisters of steel ingots, as 
well as upon those which escape during solidifi- 
cation. The result of his analytical researches were 
published during the years 1879, 1880, and 1881, in 
some German papers—Reports of the German Che- 
mical Society, vol. xii. 93 ; Reports of the Society of 
German Engineers, vol. xxiii., and others. These 
results were startling to all metallurgists, as Dr. 
Mueller clearly proved that these gases were princi- 
pally hydrogen together with some nitrogen, and 
that the oxidised combinations of carbon entered into 
their composition only to an insignificant degree. 
This discovery could not fail to meet with incredulity 
on the part of some metallurgists; it was, however, 
fully confirmed by the investigations of Mr. Stead, 
which were made at the instance of Mr. Richards, 
the able manager of the iron works of Bolckow 
and Vaughan, at Middlesbrough, to whom the 
metallurgy of steel is already so much indebted. 

Dr. Mueller had first to devise a method of free- 
ing the molecules of gas which are kept imprisoned 
between the molecules of solid steel, and then of 
imprisoning them in a pure state, without their 
becoming contaminated by atmospheric air, and he 
solved this problem in the following simple and 
efficient manner. Ina vessel filled with cold water, 
which by boiling had previously been freed from air, 
a pointed steel drill was fixed vertically upon the 
bottom plate of the vessel, so that the point re- 
mained somewhat below the surface of the liquid. 
The piece of steel to be tried was then secured 
in the vertical spindle of an ordinary drilling 
machine, and the drill adjusted in such a manner 
that its point touched the steel bar. A hole was 
then recessed in the steel bar, in which the liberated 
gases could collect, these gases being separated from 
the atmosphere by the water filling the vessel. ‘The 
gas obtained in this manner was then transferred 
below the water into a suitable bottle, hermetically 
sealed with an india-rubber stopper, and was then 
analysed according to Bunsen’s method. Some 
critics have pointed out that the gas collected in 
this way might possibly have been derived from the 
water, which by the heat, produced from the fric- 
tion of the drill upon the steel, might have been 
decomposed. In order to disprove this Dr. Mueller 
experimentally employed a bath of rapeseed oil 
instead of water; but as the nature of the gas 
obtained in this way was precisely the same as with 
water, he deemed it superfluous to continue the use 
of oil, and he, therefore, reverted to his original 
system, That a decomposition of water cannot take 
place in this way is evident from the fact that the 
borings show no trace of colouring, as would be 
the case if steel chips were heated; they are con- 
sequently unable to decompose water to its ele- 
ments, and to combine with one of them, the oxygen, 
while the hydrogen is left to collect, and which, 
being a powerful reducing agent, would even pre- 
vent all further decomposition. It is therefore 
evident that all the gas which collects in the hollow 
space of the steel bar proceeds from the steel 
itself, From ten honeycombed steel bars, obtained 
from different steel works, and which had varying 
degrees of hardness up to that of watch springs, 
Dr. Mueller obtained a volume of gas about 50 per 
cent. of that of the drilled hole. Instead of a 
pointed drill Mr. Stead employed a blunt tool, 








which of course penetrated the steel bar more 
slowly; but the borings were reduced to a very 








much finer state than those obtained with the 
pointed drill, which were on an average ;'; milli- 
metre thick. While the pointed drill will bore 
in 90 minutes a round hole of 1.58 in, diameter 
and about 4.72 in. depth, the blunt tool was only 
able to remove 1.5 cubi¢ inch of solid metal in 12 
hours. A curious result, however, resulted from this 
more perfect disintegration, for the quantity of 
liberated gas was considerably increased. While 
dense steel, with the pointed drill, gave only 21 per 
cent., the same with the blunt tool yielded 17.3 cubic 
inches of gas from 1.5 cubic inch of metal. This 
— that the gas is intimately interspersed 

etween the molecular interstices of the metal, 
But that it can be partly driven out by hot forging 
is seen from a trial of Dr. Mueller, to whom two 
ingots of the same steel gave 17 and 14 per cent. of 
gas, while when previously forged hot, two others 
only yielded 5.5 per cent. The researches of 
Dr. Mueller were also extended to crude iron and 
soft steel, when gases were also obtained, the nature 
of which can be seen from the subjoined Table, 
which gives the amount of hydrogen, nitrogen, and 
carbonic oxide, and the volume of gases obtained 
when using a sharp tool. 








ae | 
iS H.| N. | CO. 
1. Bessemer steel rail ie et .| 48. 90.3 /9.71| 0.0 
2. ., springsteel... |... ./ 21. 81.9)185| 0.0 
3. steel before addition of spiegel ..., 60. 88.8 |10.0| 0.7 
4. » after a in eee) 45. (77.0 23.3 | 0.0 
5. » rail eee one oe «| 29. 76.7 |26.9| 0,0 
6. ne » before addition of spiegel ves] 44. 80.4 17.7! 1.3 
7. »  Yailfrom Pravali .., ee) 51. 78,1 20.5) 0.9 
8, es soft steel .,,, ~- a --| 16.5 68.8 30.8) 0.0 
9. Siemens-Martin steel from Bochum «| 25. 67.0 |30.9| 2.2 
10. Bessemer steel ingot * ais +17. 92.4; 5.3| 14 
11, The same forged oon ane ae ---| 5.5 73.4 25.1} L8 
12. Blistered Bessemer steel forged | 5. 522 48.5) .0.0 
13. os * » rolled .., .| 7.3 54.9 45.9| 0.0 
14. Bessemer pig iron taken from cupola .| 15. (86.5) 9.2) 4.3 
15, a ni as before ... ona «| 35. 83.3 14.9] 25 
16. SolwayEpigiron ... 4. ss» ave], BH 521 44. | 3.9 
17. Bessemer pig iron taken from converter; 
before blowing ae we seo -+»| 28. 81.1 148) 4.1 
18. Pig iron I from Georg-Marienhiitte «| 10. 62,2 188.5] 2.8 
19, Pig iron from Bochum, direct from blast 





furnace see ose ee oo 20. | 





This very instructive Table shows that hydrogen 
and nitrogen are present in all steel, wrought iron, 
and crude pig iron; that the latter also contains 
carbonic oxide, while in steel and ingot iron it is 
found not at all or in a minute proportion ; that 
the proportion of hydrogen and nitrogen is by no 
means constant; and that the percentage of gas, 
compared with the volume of the metal, is also 
exceedingly variable. 

These facts point to one common source whence 
the hydrogen and nitrogen are derived and this 
can be no other than the atmosphere, from 
which moisture and nitrogen are blown with the 
blast in the blast furnace. While the former is 
decomposed by the heat of the furnace, the freed 
hydrogen and the nitrogen of the air, together with 
a small portion of carbonic oxide, are absorbed by 
the liquid crude iron, and when tapped in the pig 
bed part of these gases can be seen rushing with 
a blue flame out of the metal, while the remainder 
is forcibly retained in the molecular interstices of 
the iron. When remelted in the cupola, it loses 
some of the gas, but even in the Siemens-Martin 
furnace part is retained, and in the Bessemer con- 
verter it absorbs new quantities from the blast 
which is forced through the metallic bath. 

The question then arises, in what state these gases 
are absorbed by the metal; whether chemically, 
forming distinct combinations with the iron, or 
only physically, as carbonic acid is dissolved in 
aérated water. That we have to deal with chemical 
combinations of hydrogen and nitrogen with iron 
is extremely improbable, considering the very 
variable proportions of both and the circumstance, 
that by the simple mechanical treatment of hot 
forging, the gas can be expelled to a considerable 
degree ; a chemical combination could not be de- 
composed by simple mechanical means. We must 
therefore consider that the gas is contained as a 
mechanical mixture in the iron and steel, and that 
it is retained there by the powerful attraction of the 
molecules ; finally, that it can be driven out by 
mechanical pressure, or by the action of another gas, 
in a similar way as the carbonic acid of the aérated 
water may be easily driven out when air is blown into 
the water. The condition in which the gas exists 
in the solid metal must be similar to that of a 
volatile oil intimately mixed with molten wax and 
the latter rapidly cooled. Under the act of solidi- 
fication a part of the oil will be volatilised after 
the solidification of the mass from those portions 
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which are nearest to the surface, A great part of it 
will, however, be mechanically retained intermole- 
cularly, and when the wax is reduced to fine powder, 
it will be set free, exactly as the enclosed gas 
becomes freed by the disintegration of the steel or 
ig iron. 

That this is the case is of the greatest importance 
to the steelmaker; because he will be enabled to 
remove the gas from his metal and produce a 
sound casting free from honeycomb. Dr. Mueller 
has observed, that the castings as at Bochum, are 
always dense and sound, when the reaction of the 
spiegel is very active in the converter. This 
reaction can only be explained when the charge is 
overblown and has absorbed a certain quantity of 
oxygen; the carbon of the spiegel will then com- 
bine with this oxygen to form carbonic oxide, 
which causes a sudden ebullition by which the 
absorbed gases are driven out, exactly as chlorine 
and bromine are removed from their respective 
solutions whenever a current of atmospheric air 
is blown through. Dr. Mueller’s investigations are 
therefore of the greatest importance to the practical 
steel manufacturer, and he deserves the thanks of a 
large part of the metallurgical profession, 








THE BATLEY BOILER EXPLOSION. 


As we have already briefly recorded in this journal, 
there occurred on the 19th ult., at Messrs. Graham 
and Hirst’s New Brighton Mills, Carlinghow, near 
Batley, a boiler explosion of an unusually disastrous 
kind, this explosion causing sixteen deaths, besides 
serious injuries. The inquest on those killed by 
this explosion was twice adjourned, and was only 
brought to a conclusion on ‘Tuesday last, the 22nd 
inst. During the inquiry the coroner, Mr. Thomas 
Taylor, had, we are glad to say, the valuable assist- 
ance of Mr. T. J. Richards, of the Board of Trade, 
and the investigation of the circumstances attending 
the explosion has been carried out in a thorough 
manner. We give, on page 200 of the present 
number, a report by Mr. John Waugh, the chief 
engineer of the Yorkshire Boiler Insurance and 
Steam Users’ Company, which contains a full de- 
scription of the boiler which exploded, while the 
illustrations on page 201 will give a fair idea of the 
havoc which the explosion caused. Under these 
circumstances it will be unnecessary that we should 
in the present article enter further into these details, 
but we may confine ourselves chiefly to the other 
facts brought out in the course of the inquiry. 

The history of the boiler which exploded, as 
proved by the evidence given at the inquest, is 
briefly as follows: ‘The boiler was one built by Mr. 
Thomas Hill, of Heywood, in 1855, for the Halifax 
Flour Society, to whom it was delivered in Septem- 
ber of that year. The price was 300/., and the 
boiler was at that time one of Mr. Hill’s patent 
seven-flued boilers, but in 1862 it was altered into 
a two-flued Lancashire boiler by Messrs. Crossley 
and Westwood, of Halifax, at a cost of 80/. The 
Halifax Flour Society worked the boiler until 
October, 1870, when they sold it for 40/. to Messrs. 
Savage and Norton, by whom it was again sold, in 
February, 1871, to Mr. Job Terry, broker, of Brad- 
ford, for 75/. Lastly, Mr. Terry, in his turn, dis- 
posed of it, in 1871, to Messrs, Graham and Hirst, 
taking in exchange 70/. and an old boiler, which he 
subsequently sold for 40/. The boiler appears to 
have been originally made for a working pressure 
of 501b., and it was being worked at 401b. when 
the Halifax Flour Society disposed of it, it being 
stated that the only defect then existing was a 
leakage in the furnace, which was caulked. After 
the boiler left the Halifax Flour Society no repairs 
were done to it before it came into the hands of 
Messrs. Graham and Hirst. 

As to what was done to the boiler after it came into 
Messrs. Graham and Hirst’s hands, information was 
given at the inquest by Mr. Israel Umpleby, of 
Cleckheaton, He deposed that he was first called 
in to look at the boiler in March, 1872, when there 
was a slight leakage, and he was instructed to put 
some rivets in the furnace. In October, 1872, some 
slight repairs were done to the flue, and in December 
of the same year a piece of angle iron was put in on 
the left-hand side of the left-hand flue, the piece 
taken out being fractured for a length of about 12 in. 
In May, 1874, some further repairs were done to the 
flue and some new rivets put in, while other new 
rivets were put in the furnace in June of the same 
year. Again in October, 1874, the engineman, after 
emptying the boiler for cleaning, attempted to fill it 





with cold water, and found that a seam inthe outside 
shell was ripped for about 4 ft. This rip was 
repaired, and in January, 1875, a patch was put in 
one of the flues, while in March of the same year, some 
slight repairs were made by putting in rivets. On 
August 10, 1877, the flues were overheated and 
partially collapsed, yet notwithstanding they were 
3in. or 4 in, out of shape, the boiler was worked 
until the 17th of September following. ‘The three 
first plates over the fire in each flue were then 
renewed. In January or February, 1879, a new 
safety valve was put in the boiler, but no evidence 
was offered of any repairs having been done from 
the time of the new furnace plates being put in in 
September, 1877. up to the date of the explosion. 

So much for the history of the boiler—a history 
which we thiuk speaks for itself ; let us next consider 
the evidence as to the manner in which it was set 
and the pressure at which it was worked. Mr. 
Solomon Baines, of Batley, deposed that he set the 
boiler at Messrs, Graham and Hirst’s in 1871. It 
was set so that the products of combustion first 
passed along the sides and then returned underneath. 
It was carried on two courses of firebrick, and he 
(Baines) was not aware of any lime being in contact 
with the plates. Water accumulated in the centre 
flue, and six or seven months after the boiler was 
set a drain was made under this flue. This drain 
appears to have cured the evil at the time, but John 
Oates, a flue cleaner, of Liversedge, deposed that he 
went into the flues of the boiler four or five months 
ago, and that in the bottom flue the water then 
stood half-way up to his knees. At Christmas time 
he (Oates) told Mr. Hirst (who has been for some time 
the only partner in the firm) that the flues of the boiler 
required cleaning out, but Mr. Hirst would not have 
them done. It was also deposed by John Marsland, 
formerly for two years engineman to Messrs. 
Graham and Hirst, that in his time (about four 
years ago) the boiler was about 4 in. out of level, 
and that he had to carry the water high to keep the 
back ends of the flues covered. Abraham B. Fletcher, 
of Newtown, Leeds, who was engineman to Messrs. 
Graham and Hirst at the time when they first had 
the boiler, also deposed that at that time the boiler 
was flattened at the bottom, and he called the atten- 
tion of Mr. Graham and Mr. Hirst to it. The 
flattening was not of any great extent, and he 
believed that it had been caused when running the 
boiler into place on rollers. 

As regards the working pressure we bave already 
said that the boiler was worked at 40 1b., when the 
Halifax Flour Society parted with it in 1870. 
According to the evidence of the various witnesses 
the boiler when first started at Messrs. Graham and 
Hirst’s was worked at a pressure of 30 1b. to 35 lb., 
but in 1875 the pressure had risen to from 40 lb. to 
45 lb., and occasionally 48 lb. In 1877 it was 
worked at 50 lb. up to September of that year, when 
a new boiler was put in for supplying steam to the 
engine, and the old boiler was reserved for supply- 
ing steam for heating purposes, the working 
pressure being then nominally reduced to 35 lb. 
We say ‘ nominally” because it was proved that 
this pressure was habitually exceeded, one witness, 
Frederick Appleyard, deposing that he had seen the 
pressure at 70 lb. at least ten times during the past 
four years; about six months ago he saw it at 73 lb., 
and the steam was not then blowing off. This 
witness added that he had never seen the safety 
valve blow off. Appleyard also stated that on the 
Saturday before the explosion he saw the pressure 
at501b; andin addition to the weight he had seen a 
stone tied to the safety valve. The evidence as to 
this stone was corroborated by Mr. John Lawrenson, 
of Batley, and Mr. James Saville, of Batley, both 
of whom had been in the mill in August, 1878, and 
saw the stone referred to. Mr. Lawrenson remon- 
strated with Mr. Hirst about having the extra 
weight on the safety valve, and Mr. Hirst remarked 
that “if there was a whiff of steam blowing off the 
engineman was always wanting a mechanic’s shop 
about the place.” 

Such is a summary of the main facts elicited in 
the course of the inquiry apart from Mr. Waugh’s 
report. The boiler had been subject to no inspec- 
tion beyond that of the engine tenter who cleaned 
it. A reference to Mr. Waugh’s report will show 
clearly the cause of the explosion. The boiler was 
extensively and seriously corroded, and it was 
simply in such a dangerously weak state that it 
was utterly unfit for work. Mr, Waugh adds that 
its condition could have been readily ascertained 
by proper inspection, In the face of this evidence 
the Batley jury on Tuesday last returned the follow- 


‘ing verdict: “The jury are unanimous in return- 


‘“‘ing a verdict that the deceased persons were 
‘* accidently killed by the explosion of a boiler at 
‘« Brighton New Mills, Batley, and that the said 
‘* explosion was caused by over-pressure, At the 
‘“‘same time they desire to express their strong 
“s — that the proprietor of the premises (Mr, 
** Thomas Ilirst) is highly censurable in not having 
“ the boiler examined by a competent person.” We 
have on page 198 of the present issue, in the course 
of an article on the Paddock explosion, expressed 
our opinion of such verdicts as this, and we will 
only add here that it is utterly hopeless to put an 
end to the recklessness of a certain class of boiler 
owners so long as explosions are investigated by 
tribunals which can regard such a loss of life ag 
that which occurred at Batley, as “ accidental.” 
With the rapid increase which is going on in the 
number of boilers in use in our cities and towns, 
often in the heart of a dense population, efficient 
legislation on the subject is most urgently required, 
and those who are promoting such legislation deserve 
the most earnest public support. 








THE ANTECEDENTS OF THE 
PHOTOPHONE.—No. II. 


WE have in Pa articles referred to the early 
experiments of Mr. Willoughby Smith upon the 
action of light upon the electrical resistance of Sele. 
nium,* as well as to those of Dr. Werner Siemens and 
the simultaneous researches of Professor W. Grylls 
Adams, F.R.S.¢ Inthe present notice we shallreview 
the continuation of Professor Adams’s researches 
which were brought before the Royal Society in 
May, 1876,} by himself conjointly with Mr. R. E. Day, 
and were subsequently published iz exfenso in the 
Philosophical Transactions.§ The special objects 
of those researches were : (1) To determine whether 
the change in the resistance of selenium ia the direct 
result of radiation, and if so, whether the dark 
heat rays, the luminous rays, or the actinic rays 
produce the greatest changes. (2) To compare the 
changes of resistance in the selenium due to exposure 
to light from different sources and also to light 
which has passed through various absorbing media. 
(3) To determine whether the action is instantaneous 
or gradual, and to measure as far as possible the 
intensity of the action. (4) To examine into the 
character of the electrical conductivity of selenium 
when kept in the dark and;(5) To determine 
whether light could actually generate an electrical 
current in the selenium. In these experiments 
Professor Adams had the advantage of experiment- 
ing with, among many others, the identical bar of 
selenium with which Mr. Willoughby Smith had 
made his original experiments ; and in all the resist- 
ance investigations Professor Adams adopted a 
Wheatstone bridge arrangment in which the four 
sides were respectively the selenium whose variation 
in resistance was to be measured, a variable resist- 
ance box of from | to 10,000 ohms, a fixed resistance 
of 4ohms, and a coil of 2000 ohms. A reflecting 
galvanometer was placed in a circuit joining the 
junction of the selenium and the coil to the junc- 
tion of the two other resistances, while a battery 
was included in a circuit which connected the other 
two junctions. This arrangement of circuits is 
illustrated by the diagram Fig. 7, where B is the 
battery, G the galvanometer, S the selenium, and 





CD and E the several resistances, The selenium 
examined in the earlier experiments was the same 
specimen which had been first used by Mr. Wil- 
loughby Smith, and consisted of a flat plate 54 milli- 
metres long, 12 millimetres broad, and 8 millimetres 
in thickness. ‘This was enclosed in a glass tube which 
was fixed in a box so as to be very similar to the 





* See ENGINEERING, page 1 ante. 
+ ibid., page 42 ante. 





I Proceedings Royal Society, vol. xxv., page 113. 
§ Philosophical Transactions, vol, clxvii., page 313, 
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apparatus shown in Fig. 1,* with the exception of 
being furnished with a sliding instead of a hinged 
over. 
: In arranging the apparatus for the measurement 
of resistances according to Fig. 7, the box contain- 
ing the selenium was placed on its side and close 
against it was fixed a screen having in it a rect- 
angular aperture which could be closed bya shutter or 
by pieces of coloured glass or other absorbing media 
through which the light from a source of illumina- 
tion could, when required, be allowed to fall upon 
the selenium bar. ‘The resistance of the latter, 
when in the dark, was then balanced by the usual 
process, care being taken that the current was not 
on for any length of time, which would of itself 
increase its resistance. The cover of the box was then 
removed, light being allowed to fall upon the sele- 
nium for about fifteen seconds, by which its resistance 
was diminished, increasing again the moment that 
the light was again eclipsed, but Professor Adams 
found that the heating as well as the polarisa- 
tion effects of the current are elements in the 
henomenon and modify its results ; he also found, as 
De. Werner Siemens had done, that the selenium is 
considerably more sensitive to the influence of light 
when first exposed after having been kept in the 
dark for some time than it is after repeated exposures, 
a fact which renders accurate measurement exceed- 
ingly difficult and complicated, for after each 
experiment the selenium has received a temporary 
injury to its sensitiveness, to which the name 
‘fatigue ” was very aptly applied by Dr. Siemens, 
and this fatigue renders it extremely difficult, if not 
impossible, to compare with any degree of accuracy 
the early experiments in a research with those 
which follow later on. Professor Adams found 
that the resistance of Mr. Willoughby Smith’s bar 
of selenium was diminished by the light of an 
ordinary wax taper at a distance of 200 millimetres 
by as much as 12} per cent of its whole resistance 
in the dark, and in a series of experiments with the 
same bar using a gas lamp as the source of radiation, 
the diminution of resistance amounted to from 10 
to 25 per cent of the whole resistance, 

In experiments belonging to this stage of the 
investigation Professor Adams foundthatthe Bunsen 
flame presented exceptional conveniences as a source 
of radiation, for by simply opening or closing the 
air holes of the burner the flame can be made non- 
luminous or luminous at will. It was found that 
while the radiant heat emitted by the non-luminous 
flame, as measured bya thermopile and galvanometer, 
was very neatly but not quite as great as that from 
the luminous flame, the respective effects of the two 
were very different upon the resistance of the sele- 
nium bar, the non-luminous flame producing hardly 
any effect, while the comparatively cool luminous 
flame diminished the resistance in all cases very 
considerably, amounting in some cases to as much 
as 25 per cent of the whole resistance of the bar. 

This very interesting result led Professor Adams 
and Mr. Day to investigate the effect produced 
upon the electrical resistance of selenium by the 
dark heat rays of the electric light. For this pur- 
pose a selenium bar was placed ata distance of about 
two feet from the electric arc, the luminous rays 
being cut off by interposing in the path of the 
beam plates of smoked rock-salt and alum, and 
although the experiment was repeated many times, 
no effect could be observed upon the resistance of 
the selenium bar. The effect of interposing the 
alum in the beam would be to cut off the heating or 
calorific rays, while that of the smoking of the rock 
salt would be to eliminate the luminous rays ; for 
clear rock-salt is transparent to both calorific and 
luminous rays, while clear alum is transparent to 
light but almost perfectly opaque to heat. The 
interposition of the smoked rock-salt alone produced 
the same result as did a solution of iodine in 
bisulphide of barbon of sufficient thickness to be 
Opaque to luminous rays. These experiments were 
repeated in various ways under various conditions 
and invariably with the same result, leading their 
authors to the conclusion that ‘‘heat rays do not 
act powerfully in reducing the electrical resistance 
of selenium.” 

From this series of experiments it was but natural 
that Professor Adams and Mr. Day should be induced 
to take up the investigation of the effects produced 
upon the resistance of selenium by the chemical or 
actinic rays of the spectrum, and with this object 
glass of various colours as well as different coloured 
solutions were placed between the source of light and 
the selenium, but the results went to show that the 


* See ENGINEERING, page 1 an‘e. 





diminution of resistance depended rather upon the 
intensity of illumination than upon the presence 
or absence of the chemically active rays, the 
maximum effect on the resistance of the selenium 
being produced by rays coming from the colours in 


the spectrum between the yellow and the red, or a | 


little further from the maximum heat region of the 
spectrum than was estimated by Lieutenant Sale.* 
After a long series of experiments in which the 
selenium was exposed to radiation not only pro- 
ceeding from various regions of the spectrum, but 
from light emitted by various incandescent metallic 
vapours, Professor Adams and Mr. Day came to 
the conclusion that ‘‘the luminous rays are the 
cause of this peculiar behaviour of selenium, 
and that the dark heat rays and the chemically 


active rays have very little if any, share in pro- | 


ducing it.” 


| in the followin 


manner: A large iron ball was 
heated to a bright red heat and then placed in an 
iron bowl filled with sand, which was heaped up all 
over the ball and then left for an hour. The ball was 
then taken out, and the specimens of selenium 
wrapped up in paper were put into the hot sand and 
left there for twenty-four hours, When the annealing 
ppecees was completed—which was indicated by the 
lack lustrous appearance having given place to the 
dull leaden hue of crystalline selenium—copper 
wires were soldered on to the platinum electrodes, 
| and the selenium so prepared was enclosed in a 
| piece of glass tubing, the wires projecting through 
| the two ends, one of which was Seal with a cork. 
| Figs. 8 and 9 are sketches taken from two of the 
| actual tubes employed in this research. 
Each tube was then labelled with a number, and 
| the electrode nearest to the number was called 





Fig, 8. 











Fig. 9. 


By exposing the selenium to the radiative influ- 
ence of a constant source of illumination placed at 
different distances, Professor Adams found that 
the change in the resistance, as measured by the 
defiections of the galvanometer, is exactly as the 

uare root of the illuminating power. In the 
following Table the figures represent scale readings 
of the galvanometer when the source of illumination 
was placed at the several distances from the selenium 
bar indicated at the top of the columns. 








Source of Illumi- Distance from Selenium. 





nation. 
; metre. | } metre.| 1 metre.|2 metres 
Argand lamp rT - gee Fe | 83 39 
Candle ooo jail 41 18 8 
39 18 8 


Ditto... ... | 82 | 


In continuation of this investigation, Professor 
Adams repeated the experiments by a converse 
process, this time varying the illuminating power 
of the light at its source, and keeping its distance 
from the selenium constant, and the results given 
in the next Table show, as do those above, that the 
variation in the resistance is directly proportional to 
the square root of the intensity of illumination. 














Number of Candles Measured } A flacti 
by Photometer. Galva D 
1 90 
4 180 
8 250 
9 270 
16 380 








We may, however, here point out that this conclu- 
sion is not necessarily opposed to the theory which 
is much gaining ground, that the ultimate physical 
action of the photophone is one attributable rather 
to heat than to light, for the researches of Mr. 
Crookes upon radiation show that the two are 
rather conditions of one force than distinct and 
opposed energies, 

All the experiments of Professor Adams and Mr. 
Day to which we have up to this point alluded were 
made with the bar of selenium which had previously 
been ———— upon by Mr. Willoughby Smith, 
but in the subsequent researches of these investiga- 
tors a large number of selenium specimens were 
prepared by the following simple process thus 
described by Professor Adams; ‘‘A small piece 
varying from } in. to 1 in. in length was broken off 
a stick of amorphous selenium. A platinum wire 
was then taken and one end bent round into a small 
ring, and then this ring was turned up so that 
its plane was at right angles to the rest of the 
wire. The rings of two such wires were then 
heated in the flame of a spirit-lamp and pressed 
into the ends of the little cylinder of selenium so as 
to act as electrodes.” The whole was then annealed 

* See ENGINEERING page 3, ante. 

+ Philosophical Transactions, vol. clxvii., page 318. 





throughout the research the ‘* marked” electrode, 
and was so described in the paper which Professor 
Adams and Mr Day brought before the Royal 
Society. They also in their experiments employed 
cells prepared after the manner devised by Dr. 
Werner Siemens which we figured and pude & in 
our last article,* and these were annealed by plac- 
ing them in a test tube which was maintained at a 
uniform temperature of from 100 deg. to 150 deg. 
Cent. for several hours in a bath of paraffin, and 
then allowed to cool down very slowly, but by 
far the greater number of the experiments were made 
with selenium cells of the form shown in Figs. 8 
and 9. 

There is throughout this interesting research 
nothing more remarkable than the great diversity 
in the resistances of selenium cells prepared in 
precisely the same way, and apparently under pre- 
cisely the same conditions. tT e following Table 
gives the results of a series of measurements made 
upon a dozen of such cells on two consecutive 
days in the year 1876. The battery power employed 
was that of two Leclanché cells, the positive pole 
of the battery being in all cases connected to the 
marked electrode of the tube. 

















Pn | May 8. May 9. 
B | 
= |- a ee Ce 
- | te * : 
2 |Temper- > Temper- a ng Temper-| Resist- 
> | ature. |; ature, |, 80° | ature, |, Suc 
Z in Ohms. | in Ohms. in Ohms, 
7 14° C. | 1,525,000 oF Cc. 938,750 15°C, 1,700,000 
8 » | 642,500 ” 405,000 » | 670,000 
10 » | 7,600,000 » , 3225,000 a4 5,800,000 
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14 . 460,000 - 398,000 °° 475,000 
15 ’ 30,600 ° 28,270 2 31,300 
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22 570 x 472 a 411 
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It is impossible to look at the above Table with- 
out being struck with the enormous differences 
between the resistances of some of the selenium cells, 
differences so great—amounting in som e cases to 
several millions of ohms, and even at ordinary 
temperatures to over three millions of ohms—that 
were it not for the fact that this great variability of 
results has been met with by all workers with 
selenium, it might be assumed that some very 
important element of disturbance was at work inva- 
lidating the data. 

At this point we cannot but draw very special 
attention to the remarkable selenium cell ** No. 25,” 
the last in the above Table, and which is the one 
illustrated in Fig. 9, because it occupies a very con- 
spicuous position in the history of selenium and 
among the antecedents of the Photophone. In the 
very interesting paper in which the invention of the 
photophone was first announced by Professor 
Graham Bell and Mr. Sumner Tainter, and which we 
published verbatim and in extenso as.far back as Sep. 








* See ENGINEERING, page 42, ante. 
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tember in last year,* the authors made the follow- 
ing statement: ‘‘ The resistance of selenium cells 
employed by former experimenters was measured in 
millions of ohms, and we do not know of any 
record of a selenium cell measuring less than 
250,000 ohms in the dark. We have succeeded in 
producing sensitive selenium cells measuring only 
300 ohms in the dark and 155 ohms in the light.”t 
That paper was read before the American Association 
for the Advancement of Science, which was held at 
Boston, Mass., in August last, and it is clear, there- 
fore, that although the authors referred to Professor 
Adams’s researches upon selenium in general, they 
could not have examined his paper in the Philo- 
sophical Transactions of four years ago, for in it there 
are recorded some half-dozen specimens of selenium 
cells whose resistance was under 1000 ohms, and 
three at least under 100. We believe we are right 
in saying that the ‘“‘ No. 25” cell of Professor 
Adams is the lowest selenium resistance that has 
yet been recorded, and it is a very remarkable fact 
that during the period that has since - Pro- 
fessor Adams and Mr. Day made the experiments to 
which we have been referring, the resistance of 
that No. 25 cell has still further decreased, and at 
the present moment it measures no more than 25 
ohms, We call attention to these 1876 experiments 
of Professor Adams and Mr. Day, because in all 
accounts of and discussions upon the photophone a 
great deal of stress has been laid upon the obtaining 
of selenium cells of extremely low resistance, and 
while treating of the antecedents of the photophone 
it is only an act of justice to Professor Adams and 
his colleague to point out how eminently successful 
they were in this direction more than four years 
ago, We shall, however, in our next article continue 
our remarks upon Professor Adams's researches. 








NOTES. 
Tue Forts Brive. 

Tue question of constructing a bridge across the 
Forth has been reopened by the three large English 
railway companies most interested in this matter, 
and the consulting engineers of these lines—Mr. 
Fowler for the Great Northern, Mr. Harrison for 
the North-Eastern, and Mr. Barlow for the Midland 
—have been requested to investigate the question 
de novo, and to report as to the point to be selected 
for crossing, the class of structure to be adopted, 
and also as to the advisability of undertaking this 
costly work at all. 


AMERICAN BessEMER Propvct. 

On page 630 of our last volume, we published a 
record of the output of the Bessemer steel depart- 
ment of the Canliste Iron Works during the month 
of November. This amount has been largely 
exceeded in January last. The following figures 
will be found of interest. The product of two 
6}-ton converters during the last week of January, 
was 3318 tons, from 504 heats, in 141 hours; in 
one 24 hours, there were 90 heats, producing 595 
tons. During the month of January, 2025 heats 
were made, and 13,343 tons of steel produced. The 
total number of heats last year was 19,612, and the 
amount of steel turned out was 126,194 tons. 


AMERICAN RAILWAY ACCIDENTS. 

According to some interesting statistics which are 
published in the Railroad Gazette, of New York, 
last year has been an unusually unfortunate one as 
regards accidents on American railways, the number 
of casualties recorded for 1880 being 1078 against 
910 for 1879, and 740 in 1878. The accidents in 
1880 resulted in the death of 315 persons, and the 
injury of 1172 others, while in 1879 the numbers 
killed and injured were but 185 and 709 respectively. 
The least number of accidents during one month in 
1880 was 56, this number having occurred in June, 
while the maximum was reached in November, 
when the number was 145. No less than 636 out 
of the total of 1078 accidents occurred during the 
last five months of the year. 


Tue Paris EXwIBITION OF ELECTRICITY. 

A circular has been issued by the French General 
Commission for the forthcoming exhibition of 
electricity to be held in Paris, relating to the con- 
signment of exhibits. Arrangements have been 
made with the various French railway companies 
by which goods will be consigned to Paris at one 
half the usual rates; or rather, the ordinary tariffs 
will be charged for forwarding packages for 





* See ENGINEERING, vol. xxx., page 240. 


the exhibition, but they will be returned gratuitously 
The exhibition precincts will constitute a customs 
depét to which exhibits can be consigned without 
inspection either on the frontier or on their arrival 
in Paris, and they can be also returned free of 
duty. On goods, however, subject to taxation, and 
remaining in France, the entinary duty will be 
levied. Such exhibits as well as those the impor- 
tation of which is prohibited in France, will, under 
a special law to be passed, be subjected only to such 
duty as apply to the most favoured country in this 
respect. The German Government has nominated 
M. Elasisser, private state councillor, asthe head of 
the German Commission, while the Count Oultre- 
montand Dr. H. Militzer will represent Belgium and 
Austria respectively. Applications for space will be 
received until March 31, and goods may be deposited 
after the July 1, next. 


MicropHonic TIME. 
The microphone of Professor Hughes has been 
introduced by Dr. Wilhelm Meyer into the Geneva 
Observatory for the purpose of transmitting the 
beats of the standard clock to different rooms in order 
that the staff may time their observations on the 
heavenly bodies by the same pendulum, A pencil 
microphone of the form originally illustrated by us, 
is placed near the pendulum and connected in cir- 
cuit with the telephone running to the several 
rooms. The arrangement is especially useful in 
working with the grand equatorial, for the travelling 
of a star sometimes obliges the observer with this 
instrument to move out of distinct earshot of the 
pendulum beat itself, but this is avoided by repro- 
ducing the beat in a telephone which can be readily 
shifted, or in fact attached to the ears of the 
observer. By a similar microphonic line, too, the 
clock of the Hotel Municipal at Geneva is cor- 
rected every day from the Observatory, and thus 
all the city clocks in electric connexion with 
the hotel clock keep standard time. The method is 
also applicable to finding longitudes by telegraph, 
for a microphone sending clock beats has some 
advantages in determining local time over the 
usual plan of sending signals by a key and chrono- 
graph. In the chronograph and relay, for instance, 
the time of magnetisation is not always constant ; 
whereas, with the microphone the only magnetic 
effect involved is the very feeble one in the tele- 
phone itself. 
Tue Dirrusisitity or CarBoLic Aci. 

The New York Tribune has recently published an 
interesting account of the diffusive power of carbolic 
acid, In December last the inhabitants of Newark, 
New Jersey, perceived a marked taste of carbolic 
acid in the water supplied to the city from the 
Passaic river. Investigation showed the cause of 
this impregnation to be as follows: A paper mill is 
situated on the banks of the Third River, two miles 
from the point where that stream enters the Passaic 
river, a point two miles above the Newark Water 
Works. The Third River empties 2,000,000 gallons 
a day into the Passaic, the volume of which is 
150,000,000 gallons a day. A speciality of the 
paper mill above mentioned is the manufacture of 
carbolised paper. None of this was, however, made 
since last June, when about 100Jb. of waste paper 
was left in a loft, where it remained until December. 
It was then removed and it was found that all smell 
of carbolic acid had disappeared by the prolonged 
evaporation. The paper being dirty it was wathol in 
the mill pond previous to reworking, and a few days 
after the impregnation of the water supplied to 
Newark was observed. Only about 101b. of 
carbolic acid had been originally absorbed by the 
paper, and probably half had evaporated, so that 
the 5lb. or 7 lb. remaining were sufficient to be 
sensibly diffused through 200,000,000 gallons of 
water, after passing along four miles of river, over 
several rapids and dams, through four miles of mains 
and seven miles of mains, 


New CaBLes. 

Simultaneously with the commencement of the 
engineering operations of the Panama Canal there 
has been a renewed activity in cable laying in these 
regions. ‘The India-Rubber, Gutta-Percha, and 
Telegraph Works Company have completed the 
submersion of a section of cable from Brownsville, 
in Texas, to Tampico in Mexico. The line has 
been laid for the Mexican Telegraph Company, and 
will be further extended to Vera Cruz so as to place 
the Mexican telegraph system in communication 
with those of the United States and Europe. The 





tepec, and lay cables from thence to Panama under 
contracts already made with the republics of Gua- 
temala, Costa Rica, and Columbia. Another new 
cable was recently deposited between Prevesa and 
Scutari, along the Adriatic coast, and but for the 
jealous influence of France, we understand another 
would have been laid between Italy and Tunis, 
The news also has just been received of the suc- 
cessful completion of the cable from Cienfuegos to 
St. Jago de Cuba, a telegram from the engineer, 
Mr. Keith, stating that the line is working between 
Havanna and Santiago with one cell. A great 
number of faulty cables have been restored lately, 
both in the East and West Indies, so that altogether 
there is a healthy enterprise in this branch of engi- 
neering. The amalgamation of the two great 
American telegraph companies which we have 
already announced, is objected to by the Direct 
United States Telegraph Company, and an injunc- 
tion filed against it; but the grounds for the action 
are not ostensible. While upon the subject of 
cables we may draw attention to the advisability of 
providing one or two subterranean trunk lines in 
England and Scotland in order to prevent a recur- 
rence of the roundabout telegraphing which we 
noted last week. Underground cables are of course 
independent of the weather, and the Germans have 
recognised their greater safety by adopting them 
throughout the empire. ‘To substitute cables for 
all our principal land wires would be a very costly 
undertaking ; but a trunk line or two across the 
country would serve as valuable alternative routes, 
and prevent the necessity of sending our despatches 
round by Scandinavia, 
Bessemer STEEL IN THE UniteD States. 

The total production of Bessemer steel during last 
year, at the eleven works in the United States, 
during the year 1880, is just published, and indi- 
cates an unusual amount of activity. ‘The amount 
of steel manufactured in 1880 was 1,203,173 tons 
(2000 lb.) showing an increase of 30 per cent. as 
compared with 1879; of 64 per cent. compared with 
1878, and 115 per cent. compared with 1877. The 
annexed Table shows the annual production of 
Bessmer steel in the United States since 1872: 

















Year.| Tons. | Year. | Tons. | Year. Tons. 
1872 120,108 | 1875 375,517 | 1878 732,226 
1873 170,652 | 1876 525,996 | 1879 928,972 
1874 191,933 | 1877 5€0,587 | 1880 1,203,173 





During the year, the eleven companies produced 
a total of 917,592 tons (2000 lb.) of steel rails, and 
the development of this manufacture will be seen 
from the following Table, which corresponds to the 
one above: 

















Year.| Tons.’ [Year.. Tons. | Year. Tons. 
1872 | 94,070 | 1875 290,863 | 1878 550,398 
1873 129,015 | 1876 | 412,461 | 1879 683,964 

1880 917,592 


1874 | 144,944 | 1877 | 432,169 


Startling as this growth of production is, it will 
undoubtedly be surpassed by the output of the 
present year, for not only does the demand continue 
in the United States, but several of the more 
important works materially enlarged their capacities 
last year; the Vulcan Steel Works at St. Louis 
got into working order only in March last, so that 
it contributed to the total only during nine months ; 
the Pittsburgh Bessemer Steel Company, with a 
capacity of 60,000 tons of ingots a year, are just 
on the point of commencing work; and the Colo- 
rado Coal and Iron Company will be in operation 
towards the autumn. 


LIGHTHOUSE CHARACTERISTICS. 

Sir William Thomson deserves great credit for 
the dogged persistance with which he continues to 
urge his views with reference to lighthouse economy. 
In a lecture on “‘ Lighthouse Characteristics,” which 
he delivered last Friday evening in connexion with 
the Naval and Marine Engineers Exhibition now 
being held in Glasgow, he returned to the charge 
which he has been making every now and then 
during the better part of the last ten years against 
the various Lighthouse Boards of the United King- 
dom in regard to the antiquated systems which are 
still in force in almost every lighthouse around our 
coasts, As may be known to many of our readers, 
Sir William Thomson is a persistent and enthusiastic 





Mexican a Company also intend to runa 





+ The italicising is in the original paper. 


land line across the Isthmus to the town of Tehuan- 


advocate of a system of lighthouse indications which 
is simplicity itself. He firmly believes that our 
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yarious lighthouse authorities have not yet availed 
themselves nearly as much as they ought of what 
science and common sense has placed within their 
reach in the way cf making every lighthouse in 
the kingdom to possess a distinctive character by 
which it may be known from every other one 
without the slightest possibility of any mistake 
arising in reference to it. His notion, and indeed, 
his firm conviction, is that by a system of automatic 
signalling each lighthouse should be able to say, by 
a short series of eclipses worked on the Morse code 
of “dot and dash” or “longs and shorts,” what 
light it really is. Several years ago the Holywood 
Light in Belfast Lough was altered in accor- 
dance with Sir William’s notions, and it has ever 
since worked successfully. ‘The experience so 
gained has been turned to account in two or three 
instances in the Firth of Clyde, and there seems to 
be some reason to believe that the Lighthouse 
Boards are now becoming convinced of the sim- 
plicity and suitability of the system, At an early 
meeting of the Society of Arts, Sir William is to 
discourse on the same subject to a London audience, 
when doubtless many of our readers will put in 
aa appearance to hear an outline of his proposed 
reform in the working of our public beacons. 


TuHE Proposep Sup Rattway. 

Having successfully completed the improvement 
works at the mouth of the Mississippi, Captain Eads 
is concentrating his energies to the development of 
a farlarger scheme, the construction of a ship rail- 
way across the Panama isthmus at Tehuantepec. 
The scheme, which has been frequently notieed { in 
these columns consists, briefly, in laying down a 
sufficient number of rails on gradients not exceeding 
lin 100 from shore to shore, and in placing upon 
them suitable carriages on which the ship to be 
traversed can be securely blocked up while it makes 
its overland transit behind a sufficient number of 
locomotives to haul the enormous load, Captain 
Eads has obtained the necessary concession from the 
Mexican Government, and is now engaged in 
financing the project, the estimated cost of which is 
15,000,0002. He has recently made a very cha- 
racteristic proposal to the United States Govern- 
ment, in which he asks for a guarantee of interest of 
6 per cent. per annum on 10,000,000/., this guarantee 
to come into operation after ten miles of the road 
are built, and a ship weighing 4000 tons taken safely 
over that distance and back in. When that has 
been done the guarantee is to apply to 1,000,000/. 
only, and when another ten miles has been made to 
2,000,0007., and so on. In consideration of this 
guarantee Captain Eads gives the following induce- 
ments to the United States Government: He offers 
to transport the war vessels, troops, property, and 
mails of the United States free ; to give to Congress 
the right to reduce the tolls, provided such reduction 
shall not prevent the — of 4 per cent. semi- 
annual dividends ; to give Congress the right to 
discriminate in favour of the commerce of Mexico 
and the United States, when fixing the tolls; to 
agree to transport no vessels or anything contraband 
of war belonging to any nation at war with the 
United States ; and to pay back to the United States 
every dollar advanced by her under the guarantee 
within ten years; and to this eud the company is to 
pay over to her all receipts in excess of a 6 per cent, 
dividend; the company agreeing that one-half of 
the gross receipts shall be assumed as the amount 
of clear profit, out of which dividends are to be paid. 





FOREIGN TECHNICAL LITERATURE. 
L’Electricité (Paris) of February 12 contains an inte- 
resting account of the process of nickel-plating, with full 
descriptions of all the details. 





Der Praktische Maschinen-Constructeur, No. 3 (Berlin), 
gives drawings and descriptions of a new method of fasten- 
ing railway tyres; of the Cohnfeld boiler-feeding apparatus 
and register, as well as a long article on marine engines. 





_The Wochenschrift des Vereines Deutscher Ingenieure 
(Berlin) of February 12 gives a report of a paper read 
by Herr Maher beforethe Wiirttembergischer Bezirksverein, 
describing a wire rope railway in use at the salt works 
at Wilhelmsgliick, with full drawings and details. 

The Zeitung des Vereins Deutscher Eisenbahn Verwal- 
tungen (Berlin) of February 14 contains a report of the 
quantity of coal and coke received in Berlin during 1880, 
—according to which, out of a total quantity of 1,494,459 
tons, only 114,851 tons were English. 


In the Annalen fir Gewerbe und Bauwesen (Berlin) of 
February 15 appears another instalment of Herr von 





Borries’ “ Notes on the construction, &., of Locomotives 
for Local Traffic.” It also gives illustrations and descrip- 
tion of a rail-cutting machine brought out by C. Thomas, 
of Dresden, and several other articles of general inte- 
rest, 





In the Jron Age (New York) of February 8 is a 
continuation of the articles on “ Practical Founding,” and 
also a report upon the iron ore of Utah. Five analyses 
of magnetic ore are given; and these show from 52 to 68 
per cent. of metallic iron, no sulphur, and only a small 
fraction of phosphoric acid. If this analysis is to be 
relied upon, the writer is probably correct in stating 
that as regards quality this discovery is one of the most 
important that has yet been made in the region ; whilst, 
as the report speaks of ‘“‘mountains of ore,” all that is 
wanted is means of development and transport. 





The Bulletin du Canal Interocéanique (Paris) of 
February 15 states that the Lafayette has arrived at 
Colon, with the first instalment of the working staff for 
the canal, and that a telegram has been received by 
M. de Lesseps informing him that work has been com- 
menced. The steamer La Ville! de Bordeaux, which left 
Saint-Nazaire on February 6, took out Dr. Compagno 
and M. Lévy, the former to take charge of the medical 
department on the works, and the latter to assume the 
management of the head agency of the company at 
Panama. A description of the United States of Columbia 
is given in the same number. 


In Les Annales des Travaux Publics (Paris) of February 
10 the description of the harbour of Saint-Nazaire is con- 
tinued, with details and illustrations of the graving- 
docks. The inclined planes used for raising the tip- 
wagons employed in the construction of the earthworks 
of the Montlignon and Stains forts are also described and 
illustrated. In the former, two inclined planes are in 
use, each being 34 metres long, with a height of 20.6 
metres. They are 24.8 metres apart, the platforms being 
raised and lowered by a wire rope driven by a traction 
engine. They are so arranged that one platform descends 
as the other is being drawn up. 





In La Métallurgie (Paris) of February 16, M. G. Videt 
describes a process for protecting wood from the action of 
acid, by means of paraffin. The paraffin—having been 
melted, and allowed to cool until a crust forms on the 
top—is mixed with about six parts of petroleum or 
sulphate of carbon; and the wood to be preserved 
(having been thoroughly dried) is dipped once or twice 
into the mixture. In the latter case, it must be allowed 
to dry for an interval of 24 hours between the dippings. 
For preparing a cask it is sufficient to place a quantity 
of the mixture in it, and to roll it about, so that the 
paraffia may reach all parts of its interior. 





La Gaceta de la Industria (Barcelona) of February 5 
states that it has been decided by the Provincial Govern- 
ment of Barcelona to make grants from the provincial 
funds in support of the various municipal schools of arts 
and mechanics in the province. The inspection and 
general supervision of the schools will be placed in 
the hands of a central committee ; and the Provincial 
Government proposes to retain the right of withdrawing 
the grant, if its regulations should not be complied 
with. 

In the issue of February 12 is a continuation of the 
article on the transmission of force to a distance by 
means of electricity, in which the writer—after giving 
various formule—expresses his opinion that from its 


regularity, certainty, and security, this method of trans- last 


mission is very valuable. 





Some successful experiments made by Signor Fran- 
cesco Denza with Adler’s micro-telephone, are described 
in the Rivista Scientifica Industriale (Florence), January 
31. They were conducted upon the railway telegraph 
line from Turin to Lanzo, a distance of nearly 20 miles. 
From the result a great superiority of the new instrument 
over Professor Bell’s is claimed. The voice could be 
heard through the whole room in which the receiver was 
placed, conversation was as easily conducted as if the 
interlocutors had been in the same apartment, and whistling 
and even breathing were heard with increased power. 
The induced currents caused by the Turin and Milan 
line, which crosses the wire that was used, could be 
clearly heard in the micro-telephone when there was 
silence; but they were quite overpowered by the voice, 
and formed no obstacle to communication. 

La Houille (Paris) February 13, states that the general 
imports of coal into Havre during the last quarter of 
1880 show an increase of 27,688 tons over those of the 
last three months of 1879; and the specialimports during 
the same period a similar increase of 5222 tons. The 
quantities of iron and steel received also show a consider- 
ableincrease. In the continuation of the report on the 
Belgian Commission of Inquiry into the causes and 
means of prevention of gas in coal mines, the importance 
of testing the amount of gas given out under varyin, 
circumstances by the different classes of coals is poin 
out, as is also the desirability of determining the power of 





absorption of gas by coal at certain atmospheric pe owe 
tures and pressures, A further instalment of the analyses 
of French coal is also given. 


The December number of the Bulletin du Comité des 
‘orges de France (Paris) gives a Table of the exports 
and imports of iron ore during the first eleven months of 
1880. The latter reached a total of 1,086,181 tons, dis- 
tributed chiefly between Spain, Algeria, and Germany ; 
the exports only amounted to 104,082 tons, which quan- 
tity was sent to Belgium, Germany, and “ other countries” 
not specified. The imports during the same period of 
manufactured iron and steel amounted to: 
Siig Tons. 
. aa a er me | 
Bars, sheets, &c. ... nab i ans 604 
Steel ooo eee coe oe ose 8,199 
The 20,000 tons of steel rails for the State Railways have 
all been contracted for with French firms, prices varyin 
according to place of delivery from 9.41. to 10.51. 
It is said that the Chemin de Fer de l’Ouest has lately 
purchased 35 locomotives from English firms. Amongst 
the purchases made by French railways during themonth 
of October were 6000 tons of cast-iron chairs at prices 
varying from 4.5/. to 4.76. per ton for the Chemin 
de Fer du Midi. This company has also contracted with 
MM. Cail et Cie. for the supply of 20 three-coupled loco. 
motives, to be delivered to Bordeaux at about 60/. per 
ton. La Société Alsacienne has received an order from the 
Chemin de Fer de l'Est for 10 tank engines at a slightly 
lower price, delivered at Avricourt, 22. ton for 
hammered iron axles and 20/. per ton for iron tyres being 
paid by the same company. 





The Scientisic American (New York), February 12, has 
articles on the American patent system, the first being 
devoted to the question of the degree of invention need- 
ful to support a patent. American ideas on this subject 
are apparently much more elastic than our own; still 
the article will be read with interest, though it can 
hardly lead to any practical gain. The second article 
refers to the surplus in the hands of the Patent Office, 
which amounts at the present time to over a million and 
a half dollars. A difficulty has arisen as to the disposal 
of this sum. It has been suggested that it shall be 
devoted to educational purposes; but as there is a strong 
feeling that inventors should not be taxed for any 
external purpose, it is claimed that the money should be 
— on improving the service in this department, and 

t the Bill introduced by Mr. Vance for reducing fees 
should be supported. The improvements proposed are, 
the extension, classification, and indexing of the library, 
the preparation of a digest of the patents for the use of 
ro public, and the printing of all patents issued before 

866. 

A long description of the works and specialities of the 
Herreshoff Manufacturing Company is also given, with 
details of the classes of vessels and machines to which it 
devotes itself. 

The American Obelisk was, on January 22nd, safely 
swung into a vertical position, and has been since fixed 
on its pedestal. A long review of obelisks in general 
is given, which probably contains nothing new to our 

ers. 








NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

Local Limited Companies.—The following reports of 
local ‘‘limiteds’”’ issued during the week show trade not 
to be quite so bad as it is painted. The Midland Iron 
Company, Limited, declare a dividend of 74 per cent. for 
year, and carry a balance forward of 8221. John 
Round and Son, Limited, declare a dividend of 124 per cent., 
and 5001. to the reserve fund. The Tramways Com- 
pany d a dividend of 4 per cent., and carry 2511. to 
the suspense account. The Sheffield Wagon Company 
declare a dividend of 4 per cent.; the British Wagon 
Company one of 7 per cent., and the Skating Rink Com- 
y a dividend of 5s. per share. Joseph rs and 
ms, Limited, announce ‘“‘ the usual dividend,’’ the amount 

of which would-be shareholders in that company envy. 


Stockton Bridge Scheme.—At a meeting of: the Easing- 
wold Board of Guardians a letter was from the cler' 
of the peace of the North Riding requesting the Board to 
join with the North Riding Court of Quarter Sessions in 
opposing the Bill now before Parliament for erecting a 
new bridge over the Tees at Stockton. The agreed 
| gee a petition to the House of Lords against the 
Bi 


New Railway Communication.—The new loop line 
between Pickle Bridge and Brighouse, which has been 
constructed , * the Exncashire . a — 
Com for purpose ilitating communication 
between. Bradford and Huddersfield, has been inspected 
by the Board of Trade. The examination of the line 
occupied some five or six hours, and on the whole the 
Government inspector seemed satisfied with the result of 
his examination. Should the official sanction for the 
working of the line be received, it is anticipated that the 
new line will be used on and after the Ist of March 
next. Huddersfield, by this new route, will be only eleven 
miles distant from Bradford. 

Impending Strike of Colliers.—The coal ahing ae 
try of this district is threatened with a grave disaster. 
For many weeks past the collicrs have been agitating for 
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increased wages and they have sent in demands requiring 
advances which have varied from 12} to 14 per cent. Now, 
however, under the guidance of the heads of their com- 
binations they ask for an advance of wages to the extent of 
10 per cent., and they demand this before they will con- 
sider “‘ the sliding seale,”’ the latter —- being the 
one the masters are in favour of. On behalf of the pit 
proprietors it may be said that they declared one half the 
pits in this district are being worked at a loss. The men 
are, however, working in unison for the advance, and a 


strike is threatened which may throw 18,000 or 20,000 | 


men temporarily out of employment. It may be mentioned 
that at present there are 5000 miners in the district who 
are out of work. 








THe ANNUAL DINNER OF THE INSTITUTION OF 
Civit. EnerneERs.—This dinner has been appointed to 
take place at Willis’s Rooms, on Saturday the 2nd of April. 
The invitations have been issued to meet H.R.H. the 
Duke of Edinburgh, K.G. Among those who have already 
accepted are H.S.H. the Duke of Teck, G.C.B., the 
Netherlands Minister, the American Minister, the Earl of 
Kimberley, Earl Sydney, G.C.B., the Earl of Derby, the 
Earl of Cork, K.P., Viscount Sherbrooke, Lord Colville of 
Culross, K.G., Lord Aberdare, Sir Stafford Northcote, 
Bart. G.C.B., Colonel Stanley, Viscount Cranbrook, 
G.C.S.1., Mr. Ww. H. Smith, Sir Bartle Frere, Bart., 





G.C.B., G.C.S.L, Sir Henry Barkley, G.C.M.S., K.C.B., 
the Lord Mayor, M.P., General Sir Francis Seymour, 
Bart, K.C.B., General "Sir Collingwood Dickson, V.C., 
K.C. B., Lieut-General Sir F. Browne, V.C., K.C.B., 
Major-General Gallwey, Major-General Sir Frederick 
Roberts, V.C., K.C.B., Admiral Sir Cooper Key, K.C.B., 
Admiral Sir Edward T lefield, C.B., Rear-A miral Sir 
E. Commerell, V.C., > Rear-Admiral Sir William 
Hewett, V.C., K.C.B., the Treasurers of the Middle 
Temple, of Lincoln’s Inn, and of Gray’s Inn, the Presidents 
of the Colleges of Physicians and Surgeons, of the Incor- 
porated Law Society, of the Royal and the Chemical 
Societies, and of the Institute of British Architects, Sir 
Philip Cunliffe-Owen, K.C.M.S8., C.I.E., C.B., Canon 
Farrar, and many others. 





RusstAn Ice Rarbways.—An ice railway is to be built 
from Cronstadt, which is five miles from the coast (and 
eighteen miles from St. Petersburg) to the main land. 
When the Gulf of Finland becomes frozen ov er, the only 
means of transport to and from the island is by sleds. 
The Baltic Railway Company has obtained permission to 
build a light railway on the ice this winter, and it is to 
begin operations as soon as possible. As the ice at that 
place generally becomes over a yard thick, and the cold 
season is comparatively long, there seems to be no reason 
why the experiment should not be successful. 








State Rattways IN GERMANY. 
19,612 miles of railwa: 
works 12,267 miles. 

lines have no 
detriment, an: 


members of Parliament. 


the wants of the various ain 


in Germany, 
he fact that t 
rsonal interest in the 
the plan is to be tried of a: 
and district railway councils, consisting 
of the Government and of the various 


—Out of a total 
the State owns 4 
ose who operate these 
result is found to be a 
apocinting central 
of representatives 
provinces and 
this means it is hoped that 
icts may be made known and 


provided for, but it certainly will not supply that motive for 
improvement, which arises from the hope of personal profit. 





INTERCOLONIAL RAILWAYy.—The 


total length of the In. 


tercolonial Railway, including extensions and local b; 
is 840} miles. The purchase of the Riviere-du- pee 


was effected on A 
1,500,000 dols 


st 1, 1879, on the te d 
stated in last year’s annual report The “ca to shee 
-» has been pee to the Gran 


= eens money, 
Trunk Railway 


Company of Canada, and has been applied by that Com- 


pany in accordance with the conditions 
towards the establishment of 1 per 
nication between the Grand T 

Works of repair were Seamanite on 
section as soon as the transfer to the 


of the purchase, 

gs | commn- 
system and Chicago. 
he Riviere-du-Loup 
Government 


hae made, and the expenditure for these repairs and 


mprovements 


up to 
,070 dols. af 


une 30, 1880, amounted to 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
FEBRUARY 21, 1881. 


In the Cases of Inventions communicated from Abroad | | Dates. 


the Names, c., of the Communicators are given in 
Italics after the Abbreviated Titles. 














| 

| 

1} 
1} 


| 


' 
Nos. | 
and | op AMES crs, | ABBREVIATED TITLES, do. 
Dates. | 
Feb.15 | 

634 | B. Toone, Nottingham. | Apparatus epeleyes in reading and | 
| punching Jacquard cards. 

635 | W.Tully, London. | Apparatus for * securing hae in || 
| steam boilers and condensers, and || 
| _ for purposes. 

636 | G. ve Laird, Douglas, | Process of desiccating or 
tato and other kindred foods, foods, &e 

687 | P. rk, Lm Rolling employed in the 
| _ Cumbe: | _ manufacture of iron and steel. 

638 | J. H. oy ‘Aston- Bicycle and other vehicles. 
| _ juxta-Birmingham. 

639 | take Louden. Process or method of preparing 
carbon and other conductors to be 
| used for electric lighting, &c. H. 
. Maxim, Brooklyn, New York, 

“S.A. 

640 | H. J. Haddan, West- | Mechanism for supporting and 
| minster. lubricating spindles of fring 
spinning es. J. W. Wattles, 
| Massachusetts, U.S.A. 

641 | E. M. Strange, Balti- | Motor engines to be worked by steam 
} more, U.S.A, | and air. (Complete specification 
| deposited). 

642 ¢ W. Moon, London. | Childrens’ cots. 

643 | C. ‘Henderson, | Manufacture of velvet tissues. 
| ee don. Martin, Willems, and Co, Lille, 
Nord, France. 

644 | G. E. Pritchett, Bis- | me et meee for heating, 

hop's Stortford, | ting, cooling, and ventilating, 
Herts. | and application Sones, and 
| manufacture of sam: 

645 | A. Heathorn, Clap- | Apparatus for conning and clean- || 

ham, Surrey. ing casks. 

646 | W. E. Gedge, Londen. Packages or cases for containing 
| various articles of merchandise, 

| and material of which such pack- || 
ages are made. &. 8, Jennings, 
| Baltimore, U.S.A. 
647 * facts, Liverpool. | Construction of padlocks. 
648 ane ¥- Druary, | Handles of cross-cut saws, and | 
* nome | _ analogous articles. i} 

649 | R. Schanite-Werotte, | a for steam and other en- i} 
| London. eines, partly applicable to other || 

650 | A.M. Clark, London. | Lemns for weaving. C. Coupland 
| | 7 J. H. Tingue, Seymor, Conn., 

S.A. 

651 | A.M. Clark, London. | sheep: -shears. C. Bernavides and 
| > ». Arthur, Laredo, Texas, 

ey 

652 | J, Walter, London. | Friction apparatus for communi- 
| | cating rotary motion from one 

| shaft to another. M, Hime and 
| Co., Rio de Janeiro, 

653 | W.A.@.Schonheyder, | Stoves for heating, lighting, and 

ndon. | _ ventilating p 

654 | K. H. Sander, Zwein- | Machinery for sorting or separat- 

aundorf, Saxony. | ing seedsorgrain. — pa 

655 | J. H. Johnson, Lon- | Armoured vessels, fortifications, or || 
| don. | protecting armour, and arma- || 
| ments connected therewith. J. 
| ve — Philadelphia, Penn., 

656 | J. Jarman and J. | Umbrellas and parasols, 

Sam brook, Birming- 

657 | J. Knox, G. Falconer, | Ventilation of mines, &c. 
| RK. Burns, and A. | 

eb.16} Knox, Glasgow. | , 

658 | G. W. Hamilton, Lon- | Medicinal compound or beverage. 


opening and closing of inlet and 
| outlet valves used for supplying 
- discharging water or other | 

quid. 


| Apparatus for controlling relative | 


1] 


Compitep By W, LLOYD WISE. 















bam 
rg ABBREVIATED TITLES, &c. 
|| Feb.16| _ 
660 | E. and 8. Tweedale, Sizing machines 
Accrington, Lanc. 
661 | E. Thomas, Oswestry, Sheep racks and troughs combined, | 
Salop. trucks and other articles with 
_ or covers that uire to be 
uently opened and closed. 
662 | 0. E. Woodhouse, Lon- Handle es for rackets or lawn tennis || 
don. 
663 | P. M. Justice, London. Telephonic ap us and 
therefor, #. RK. Miller, South 
Framington, Mass,, U.S.A, 
664 | J. C. Mewburn, Lon- Painting in oil upon fabrics, A. 
ad Gutmann, Florence. 
Securing teeth of rakes for gather- | 


on. 
665 | P. Pierce, Wexford, 
| Ireland. 


apparatus therefor. 

666 | W. L. Roberts, Chel- 
| tenham. engines or with tramway and 

| other cars or carriages, for re- 
moving snow or other obstruc- 


| 
J. Saxby and J. 8. 








ing hay or other cut, crops, and | 
Apparatus to be used on locomotive || 


tions. 
Railway point and signal apparatus. || 


667 
| _ Farmer, London. 

668 | | zs Swindley, Lon- | Bicycles and other velocipedes. 

689 % Richardson, London.| Artificial bait for fishing. | 
670 | W. ng > tchinson, | Boiling, washing, and finishing 
|  Weaste, Lanc. woven fabrics in the rope form. 

671 | A. Kirby,’ Bedford. Construction of velocipedes and | 

apparatus connected therewith. 

672 E. . Bradford, | Looms. 

673 | J. b , = London, | Safety valves for the boilers of 

| kitchen ranges and other boilers 
of hot-water ranges. 

674 | W.R. Beith, Crumlin, —e pit or shaft sink- 

wa Monmouth. 

67. Paterson, Lon- Means for supparting and holding 

ke = for purposes of examination and 
| repair automatic brake, hose- 
| couplings,’&c., attached b "flexible 
| _ connexions to yon cles. 

676 | R. H. Brandon, Paris. | Mode of uniting of double- 

| barrelled guns. H. Pieper, Lieve, 
Belgium, (Complete specification 
deposited) 

677 | A. Anderson and G, | Sewing machines. 

Browning, Glasgow. 
678 | Z.H. Skraup, Vienna. | Re chinolines. 
679 | J. Harrington, Lon- | Ti <> fond nd bicycles. 
“don ' 
680 | N. Thom m, Brook- | Means for securing hermetically 
, New York,| the heads, covers, or lids of 
S.A, various vessels and articles. 

681 | W. R, Lake, London. | Process for the recovery of various 
matters contained in saline 
liquors produced in the manu- 
facture of soap. . V. Clolus, 

Feb.17 Paris, 
682 | 8. s¥ide, Hyde, and | Apparatus for cutting paper, &c., 
Carter, Staly- | used for the manufacture of hats 
| tome Cheshire. or coverings for the head, also 
H applicable for cutting materials 
| _ for other purposes. 
683 | iE ob _ Antero, | Bridle-bit. 
rig. | 
684 | G. A.J. Schott, Brad- | Manufacture of fancy yarns, and 
ford, Yorks. apparatus employed therein. 
| (Complete specification deposited). 

685 D. M. Yeomans, Lon- | Frstening of securing tyres or rings 

on. | 
686 | J. Felsenstein, Lon- | Manufacture of cuffs. 
on. } 

687 | T. F. Hind and R. Apparatus for dressing flour mid- 
Lurd, Preston. , Wheat, meal, and ground 

} or crushed grain or seeds. 

688 | H. J. Haddan, West- | Joint fasteners. r. H. Alexander 

minster. and — A, Nicholson, Washington, 
US. 

689 | J. B. Thorneycroft, Ranetatete of pig iron and appa 
Hurlford, N.B. ratus therefor 

690 Parkinson, West | a of apparatusemployed | 
Leigh, Lanc. | for steaming textile fabrics. 








Hartl 
G. oelers "Birstall, 


C. ¥ = a 1 


695 
696 


minster, 
Boothby, Kirkoaldy, 


697 
698 


2. Brotherhood, Lon- 
on. 
M. Benson, London. 


699 


ip Guts 
700 


Scott and H. V. 
er West- 


Clark, London. 


R. 
HB. 

| nae 
701 | A.M. 


| Feb.18 


702 | G. Butler, Chiswick. 
708 | J. H. Smith, Notting- | 


ham 
704 | F. Dt Voeux, London. | 


705 | F. W. Fletcher, West- 
| ‘minster. 
706 J. H. Jack, Edin- 
urgh. 
707 | R. Brierley, her 
Ww —¥ a —y 
Lanc. 
708 | J. Lyon, 8t. Helen's, 
709 | J. W. “putler and M. 
| Dale, Westminster. 
710|R. F. and T. L. 
Fyon, Hawick 
711 | E. a: Cape, ay 
713 | A.M. Bey Tends London. 


713 | 1, Pied, Bermtnghans. 
714 8. W. Worssam, 


Chelsea. 
715 | J. G. Tongue, London. 
| Feb. 19 
716 


J. J. Atkinson and J. 
Needham London. 


J. Woodward, Wolver- 
wt _ Lon- 
on 

W. te pS 
t organ. 

a Tastee, Leeds. 
721 | E. R. Allfrey, Dept- 

ford, Kent. 

E, A. Brydges, Berlin. 


aw and G. 
a —— 
a 


L. Merion, West Ken- 


723 


724 | 


Liver- | 


| 


| 
Nos. 
| | NAMES, &c. 
and q OF APPLICANTS. | ABBREVIATED TITLES, &c. 
| ar E. H. i d Co! 
| . Hargraves ani ae of a) f 
J. B. Green, Man- | ing —_— a 
RF sch) 0 tal pri 
oesser, rnamen' n' upon cali: 
Manchester. paper, Fem fabrics. - ~ 
693 =. Nordenfelt, Lon- | Submarine or subaqueous boats or 
on. vesse 
694 | a West | Slotting 


machine toolholder and 
lathe-box toolholder. 
Steam and air engines. 


Apparatus for wor! the brak 
of railway trains. = ” 


Rotating slide valves. 

Fountain penholders. W. W. 
Stewart, Brooklyn, New York, 
US.A. (Complete specification de- 
posited). 


Machinery for digging and separat- 
ing potatoes. wii 
Trough or maltiple water-closets. 





Manufacture of magnesia and of 
magnesian refractory products. 

| J.B. M. P. Closson, Paris, 

| Floor cramps 

| Knitting machines &&. 

Ap tus for manufacture of corks 

or bottles, &c. £. Gaston, Castres, 

rance. 


Metal substitute for putty for glaz- 


purposes. 

Close and open cooking or kitchen 
anges. 

_serurae window blinds to the 


Moulding bottles and like articles, 
and apparatus therefor. 
ad laying concrete or 


cement pipes, and apparatus em- 
1 . Part C. A. Ber- 


ploy: 
thelet, Milwaukee, U.S.A. 
Ornamentation of tweed cloths. 


ugs. &., and 
on or. 

A. L. Dudoiiy 

Paris 


Decanters, bottles, 
stands or frames 
machines. 
Saint Ouen Il Auméne, 
France, 
Oil cans or oil feeders. 
Sawing machines. 


Electric lamps, partly applicable for 
other lighting and heating pur- 


Dr. A, Lacomme, Paris, 

France. 
Repeating s and revolvers 
and therefor. but ap- 


cartridges 
plicable to other firearms. 
Self-acting fastener for 
window sashes, and frames. 
Phantasmagoria or magic-lanterns 
A. L, Laverne, Paris. 
wo for destroying explosive 


Nails f oy the “protection of boots, 
Lining of steam engine cylinders. 


R. Lehmann, 





engines. 
Berlin, 
| Depositing metals. 


Boots and shoes for bicycle riders. 
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——— 
Nos. 
and. on AS oes, ABBREVIATED TITLES, &0. 
Feb.19 
725 and W.J., and C. | Material for covering rollers used 
“ii Haynes, Salford, | in preparing and spinning cotton. 
726 | BJ. B. ‘Mills, London.| Means for quickly binding into 
volumes letters, papers, &c. La 
Société Depoix Lefevre, Paris, 
France, 
727 | 8. H. Adams, Leeds. Apparatus “ flushing and ventila- 
728 C. Pieper, Berlin. Method of man 


| 
| 


i 
729 3 @. = M. Vernum, Bir- 
i ingham. 
Feh.2 
730 | | J. Paterson, Belfast, 
| Ireland, and D. Ste- 
wart, Glasgow. 


731 | 4. C. Henderson, Lon- 
|} don. 


New 


W. BR. Oswald, Lon- 
don. 


| 
732 


733 


| 
| 
| 
734 | W. E. a. Peck- 


} ham, § 
J. Tattersall ” Man- 


chester. 
736 A, Seaven, West- 
minste 
737 | B. J.B. Mills, London. 
738 | P. Aube, Paris, 
| _ France. 
739 | F. H. Ayres, London. 


740 


708 
sou 


yston, 


Cambridge 
A.F. Stoddart Sneyd | 
Park, Bristol. 

W.J. ica. London. 
H. H. Lake, London. 


= 
7a | 
742 
743 
| 
| 
744 | H. Skerrett, Birming- 
m. 
745 | H. H. Lake, London. 


746 | F. =. F, Engel, Ham- 


anufacturing magnesia, 
and sulphate of potassium or of 
sodium. Af. Sprenger, Berlin. 
( Complete specification deposited). 
Bicyloes, tricycles, &s. 


Process of treating textile fabrics 
arns, and fibrous materials, with 
uids, gases, OF vapours, and ap- 

paratus therefor. 

Manufacture of rails for raliwaye, 
and apparatus therefor. £. 
M. Sasse, Karlskronn, Sweden 

Magnetic fire annihilator. 


Steam, vacuum, 





and low-water 
gauges, for produc at a dis- 
tance signals when their indices 
show a pressure, vacuum, or level 
exceeding the limits of variation 
for which the gauges are ad- 
justed. 
Footballs. 


Apparatus to be applied to kitchen 
oilers, &c., to prevent explo- 
sions. 

Refining sugar. 
Marseilles, France. 

Prese fruits. 
reno at geen ne ont 

Simultaneously man’ 8 
and lighting gas. 


E. Commerson, 


A. J. Magaud, 





8. ee, Bassing-| 
Ro 


| 
| 
| 
| 
} 


Apparatus for marking ground for || 
wn tennis, &c. 

—— for holding and raising 
= , filling and com bination 
of aes apparatus therewith. 

Manufacture of ink. 


Compound brake apparatus. 

Compound steam engines. J. W. 
7 ag Brooklyn, New York, 
U.S.A 

Door chains or door fastenings. 

Locomotive engines. C. B, Clark, || 


Detroit, Michigan, U.S.A. | 
ene also applicable to mano- || 
ters. 



































burg, Germany. ‘J. D. Miller, Wedel, Hol-|| 
bm Prussia. 
GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS, 
For Particulars, see Corresponding Numbers in Lists of 
Applications fer Patents. 
1.—Announced February 18, 
No. Name. No. | Name. No. Name. 
4596 | Lake (Lam- | 352 | Howardand | 418 | Zibach. 
bert and Neale. 420 | Pieper 
Huyler). 354 | Silvester. (Faber). 
5116 | Schloesser 356 | Warwick. 422 | Weldon 
(Dreyer, - ~ | Hughes, (Pechiney). 
| Rosenkranz, | Davidson, 424 | Weldon 
| and Droop). | Steele, and (Pechiney). 
5234 | Sewell, ful- |} Lyon 426 | Boult 
| ton, and 3562 | Skipper. (Conant). 
| Bethel. 364 | Williams, 428 | Knight. 
5345 | Richmond & 366 | Wirth (H.& ] 430 | Capel and 
| _ Whiting. J. F. Beins), Pauze. 
5354 | Wood. 367 | Johnson 491 | Foxlow. 
6410 | Hillman. (Jurion). 493 | Cade 
5418 | Duguid 368 | Holman, (Mention). 
| _ (Herring). 870 | Holt & Cross-§ 497 jilde 
5430 | Job. ley. 499 | Thorn. 
5432 | Harrington. 372 | Wolff 501 | Padbury. | 
5448 | Townsend. (Lehmann){ 503 | Becker. 
5470 | Andrews, 374 jise 505 | Rowan. 
5472 | Elliott. | (Martini & 507 | Brydges | 
5486 | Jager. | Co.) (Wolff). 
22 | Claus (Uels- | 576 | Homersham.] 511 | Horsepool. 
mann). 380 | Leggott. 513 | Vayan. 
46 | Osborne. 382 | Lansley. 515 | Morgan | 
86 | Prowett, 284 | Triscott. (Schindler). 
170 | Brown. 886 | Lake (T, A.] 517 | Allebo: 
320 | Sombart. ; and W.'T, 519 Everitt, 
324 | Sombart (Le- | Jebb. 521 | Whiteley and 
| ¢lere). 888 | Schiirmann. Tucker, 
228 | Orr. 392 | Sloan, 523 | Westley. 
330 Bishop. 396 | Brownlie, 525 | Swinburn, 
332 Winter. 398 | Haddan 527 | Clark. 
334 | Burns. |  (Colassot). | 529 | Greenhill. 
336 | Gandy, 400 | Smith, 5381 | Clark and) 
338 | Thompson 402 | Ashberry. Davenport. 
(Lauhoff). 404 | Thompson. 533 | Micklewright | 
340 ates 406 | Hopkinson. & Gladwyn. 
(Wintgens)J 408 Lake (P.and ] 535 | Morris and 
342 | Johnstone, | _F. Besnard), Cutler. 
344 | Gillman and 410 | Newman. 537 | Dewhirst, 
Spencer. 412 | Masters. 539 | Brewer 
346 | Schioesser. 414 | Lake (Fillon (tdison). 
348 } Pellatt. & Capitani)| 543 | Lake 
350 | Smith. 416 | Wilson. (Hebard). 
I1.—Announced February 22. 
4216 | Kigg. 5332 , Eckart, 1/8 | Pieper 
4228 | Leigh. 5498 | Shedlock, (Nagel and 
4322 | Fryer. 18 | Allix. Kaemp). 
4893 | Thomas. 82 | Jones, 218 | Gordon. 
4913 | Tompson. 98 | S.and J. 228 | Proudlock 
4941 | Butler. Dawson. and Wether- 
4982 | Critchley. 122 | Martin. burn. 
6184 | Bonneville 140 | Wilkins, 236 | Henderson 
(Bracher). 150 | Nicholl. (Duret). 


























Il,—Announced February 22. 

Name. No. Name. No. Name. 
De Pass 458 | Manbré. 571 | Mestern. 

ae. 477 | Dunbevie. 577 | Kirk, 

509 | Tomkins, 579 | Chameroy. 

Schelbler. Courage, &] 583 | Johnson 
Brookes. rack (Etienne). 
Ingram. 547 | Kendall 585 | Marks and 
Lake (Frary). (Wilson- Pritchard. 
Kitson. | Bunster) 587 | Walker. 
Chapelain. 549 | Scott. 589 | Tupholme. 
Maug' 551 | Joalland 591 Lake 
Hudson. 555 | Marriott (Mauchain). 
Rigg. 557 | Davidson. 595 | Lloyd. 
Cassels and 559 | Johnson 597 | Wood and 

Morton. (Dobbs). Jolliffe. 
E. A. and J.] 561 | Phillips. 599 | Forrest. 

D. Rippin 565 | Allcock, 601 | West. 

gille. 567 | A. and J 603 | Illingworth. 
Clark (Hurtu Stewart & | 605 | Stewart. 
Gubbins. | Wother- 607 | Justice 
Collis and | spoon. (Bartelous). 
Ready. 569 | Crawford. 

















INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 


For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 






































| 
No. Name. No. Name. No. Name. 
621 | Haddan(Mol-) 627 | Goodwin. 684 | Schott. 
lenhauer). | 641 | Strange. 698 | Benson 
626 ult 676 | Brandon (Stewart). 
(Fischer). | (Pieper). 
NOTICES TO PROCEED. 
1,—Time for entering Opposition expires Friday, 
March 11, 1881. 
NAMES, &c., 
Nos. | oF appLicaNTs. ABBREVIATED TITLES, &c. | Dates 
“4140 J. Briggs, Sunder- | Manufacture of packing for |Oct. 12 
land. a hydraulic, ‘and other 
4155 | H.J. Haddan, West- steam gen generator and engine.| 13 
minster. W. hy gg Gohlis- 
4156 | F. Jones, Birming- Globe oo for gas and 
ham. other burners or lamps. 
4165 | W. Hartnell, Leeds. | Means or apparatus employed 
in and eliminating 
blue and other diamondi- 
ferous conglomerates for 
the purpose of 
diamonds. 4. Stonestreet, 
Kimberley, South Africa, 
4166 | M. Sella and F.| Apparatus for ayeing ont 
Cerrutj, Strat- washing textile fa 
ford, Essex. 
4171| W. <A. Barlow, wing frames for cotton 
London. and other textile 
materials, C. Pfeiffer and 
H. Offroy, Paris. 
4173 | J. F, Wiles, Lon- | Fire-lighters. 
on. 
4175 a. Sale, Birken- | Bolt-making machines. 14 
4182 | J. Neil, Glasgow. Furnaces or 
heating combustion 
chambers, and fi for 
utilising 
hydro-carbon oils and other 
such-liké iiquid fuel for 
uw heat and also 
‘ht in certain cases. 
4187 | W. H. Hacking | Looms for weaving. 
— E. Grube, 
ury. 
4190 | 8. Wilkes, Selly | Mode of stoppering bottles, | 15 
Oak, Warwick. and appliances connected 
therewith. 
4197 | A. A. Mondollot, | Apparatus for is monies sy- 
Paris. rups or other 
bottles, syphons, ont 
for the reception of aerated 
waters. 
| 4198 | J. Hollingworth, | Looms for weaving, and ap- 
Dobcross, ont 2 A. paratus employed therein. 
A Crossley, H 
4199 | C.K. Lockwood, | Method of, and apparatus for, 
Yorks. coup. and uncoupling 
railwa; ms. 
4200 | P. M. Justice, Lon- | Explosive compounds for 
don. i) and analogous pur- 
poses. 17, Prodhomme, Putte 
Cappellen, Belgium. 
4202 | J., J. W.. and J. | Apparatus for cash- 5 
Reffitt, Leeds. mere and other s goods, 
J. Swall Leeds ot yee 16 
4217 | J. Swallow, . @ process 
of manufacturing woollen 
or other woven or felted 
fabrics. 
4225 | A. ” Wright and | Manufacture of runners for 
R. Newton, umbrellas and parasols, 
a P and ferrules for umbrellas, 
=, and her at 
4231 | H. A. Bonneville, — for sweeping an 18 
Paris. | tram wa i» a 
ralway t tracks, M4. a. 
| ‘ordea: 
4245 | J.C. Stevenson and | Treatment of ores of lead and 
J. G. Tatters, zinc, and other metals. 
Westhoe, Durham. 
4249 | A. J. Deblon, Lille, | Glazing and 19 
France. rolled — read, om 
machinery 
4263 | E. Hely, Dublin. Machinery ay cy manufao- 
ture of envelopes. 
4311 | W. Brierley. Hali- yt and appli- 
fax. grease. 
z y Goerlitz, Prussia, 
4334 | 8.H. Johnson, Strat- | Production of saccharine sub- 
ford, . stances, 





























209 
NAMES, &c. 
Nos. OF APPLICANTS. ABBREVIATED TITLES, &c. | Dates. 
4348 | F. Baxter, Burton- | Apparatus to = yy for |Oct.25 
on-Trent, excluding air 
casks for preventing ting then 
becoming foul, and means 
for for holding such apparatus 
4380 | J._ ©. Mewburn, Moulding, working, and unit- | 27 
London. ing amber. F. J, Kalden- 
berg, New York, U.S.A. 
4381 | W. Forsyth, Wor- | Composition or cement for fill- 
cester. ing in le or other re- 
cessed work in marble, stone, 
&c., also applicable for 
- — mai 
4570 | P. M. Justice, Lon- | Process ° for waterproofing |Nov.6 
don. cloths, paper, and analo- 
gous fa , and a solution 
therefor. J. M. Aulestia, 
Madrid. 
4604 | G.E, Ferg. New- | Construction and 9 
port, U.S.A, ment of sewers or drains, 
end ope re! for ventila- 

4671 | W. Clark, London. Construction of agricul 13 
implement for ccttng, 
eges aud borders of of garden 
beds and lawns, &c. 

5188 | J. Metliom, Gree- | Steam engines. Dec. 9. 

nock, N.B. 
5282 EH. ett, | Tube fastenings for sectional | 14 
“Bayonne, New steam and ogous 
Jersey, U.S.A. devices, and method of 
securing the tubes therein. 
5346 | J. Smith, Liver- J and —s 
pool, rooms and apartments, and 
ccosenere — 

5418 | BR. M. A. Duguid, | Process of obtaining fi 24 

Liverpool. material from a 4 tree, 
A 8S. Herring, Liberia, 

5432 | J. Harrington, Lon- | Tricycles, partly applicable to 

don. bicycle and other 

5484 | E. H.Greeven, Lon- | Pumping apparatus. @. A.| 30 

on. Greeeven, Deutz, German: 

5486 | G. Jager, Liverpool. | Manufacture of cubes or blocks 
of sugar, salt, or other 

substances, and apparatus 
applicable therefor. 

344 ‘+ Gillman and ee of grain or "4 Jan.26 

. Spencer, Surrey. used in y 
= . in, x vinegar mak- 
, and means or appara’ 
m ployed therein. 
363 | W. Lord, Bury. Vertival steam steam boilers 27 
889 | J. Burbridge, RB. C. — of india-rubber 28 
Thorpe, and T. hose 
Oakley, Totten- 
457 | B. J. B. Mills, Lon- Steam boiler and other fur- |Reb. 3 
don. ‘or burning gas. A. L. 
italy pie New York, 
II,—TZime for entering Opposition expires Tuesday, 
March 15, 1881. 
3983 | J. Horton, Copley, Atguseatte stains ent falling |Oct. 1 
orks. 
12 | 8. J. V. Day, Glas- a ork for cooking. D.| 16 

- . gow. . ’ — Philadelphia. 

4216 | W. Rigg, Bradford, Means! for facilitating turning 

Yorks, over and reference to leaves 
of books, 2. —y = 
cess — 

food i in the —~ 4 

4226 | J.8. Chenhall, Bris- | Rotary engine. 

tol, Gloucester- 

4228 | J. C. Leigh, Droy- a a of vulcanised fibre 

lesden, Lanc. for Jatemes apparatus 
used in the ‘'ocmcmes of 
textile fabric 

4230 | 8. J. Mackie, Peck- -—" we “of explosive com-/| 18 

ham, Surrey. unds. 

4233 | P. Lawrence, Lon- Letterboxes. 

on. 

4237 | J. Whitfield and H. | Mechanism for se or ad- 

W. Atkins, - usting tion of swing 

, ooking ¢: , &e. 

4243 | E. G. wer, Lon- | Pianofortes. Count V. C. A. 

don. P. D. G. Nydpruck and L, A. 
Beunon, Paris. 

4248 | 0. Lelm, London. Apparatus for obtaining 
me of writings, drawings, 

c 

4261 | J. Petrie, Rochdale, | A parates to be weed, in scour- | 19 

Lane, q washing, and rinsing 
wool and other fibrous ma- 

4276 | E.G. Brewer, Lon- Separating impurities from | 20 

don. auriferous ores, and treat- 
ment of such ores. 7. A. 
Edison, Menlo Park, NJ, 

Reed anne d uf 
T. % ton, mstruction and manufac- 

sea ion _ ture of rollers and beams 
for looms, &c., and machi- 
nery for making same. 

4280 | T. Archer, Dunston, | Mode and means for securing 

Durham, ships’ cables, hawsers, or 
other re ~ chains 

& PD 8 , 
more és; y for securing 
me ee oe ce | 
Glas- t cushions, 
* ow. W. Sone, and analogous articles of 
Kary, india-rubber. 
: ton, as ping and m e8 

4287 | C , Pres’ Pp pring ap “pat Visa 
piping, a other confec- 
onery 

4201 ading smail arms. 





J. F. Swinburn, Bir- 
ae. War- 
wic 













































































































ENGINEERING. 
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—_—— ————— 
Nos, | op"AMES.20,, | ABBREVIATED TITLES, do, | Dates. | Nos. | opYAMBS tc, | ABBREVIATED TITLES, &¢. | Dates,|| |g NAMES. to. 

4292 D.S. W. Da x = ten am » | Dates,|) Nos.) op aPPLicaNts. | ABBREVIATED TITLES, &c. | Dates 
292 . 8. W. Dawe. Bra- | Manufacture of Portlan t.21 || ‘urra | 
: dine, isle of Wight. — d /0e al 8541 | D. ‘dee 3. y, of means « = Lop Aug. 5086 | H.H. Lake, London. | Carding machines. Whitehead | Dec 
4301 ‘re. Otley, | Printing machinery. ! an le “4 ening , | pom mm | age Com- 6 

; 9 ™ 0 ‘ass., U.S 
4502 | M.Kaufmann, Lon- | Locks for firearms. ne | eee | wt eptend be =e 4.” Bilton, |g 
| Q ar + - 
4316 8, Li Belfast, | Machinery for twisting or | 22 || 7” | 3 agen, o. Verne, "Sane 5 wed) ood, ¥, “Gowan, — Gas governas. ‘ite 
Irelan forming and laying strands, Bennett, Smeth- ly a | re 
sors | 3.8. B Woot, Lome | Bier wick, Co. Stafford. “ j C0 | & FSeatertatn, | Mamutactane of one, 10 
-F. B. Weed, Lon- icycles. 3619 «gir hzmistend, Instrument or apparatus fo for 6 | 5162 | H.V. Hoevenbergh, | Transmitting and rece 
4329 A. Ford. Stockton- | Apparatus used in the puri- | 23 ioe ss | New York, U.S.A. ee of printing tales 
on-Tees, am heation of gas. { i i] a 
4398 2 ooo Measuring alt petine aide 3925 a ve, Middles- Constrection of and method of | 28 || 5168 | G. Ellinor, Sheffield. — ~ and refini 
on 5 Ganterbary, Keni, 7 | brough. | lightning conduc- i] — and steel, and pA 
3 oh. 2 om. 28 : - | ratus th 
neabury, Stat. rei, y pe I es, 26 4492 | R. S. eahee, West- Switch-bores. Nov. 3|| 5192 J. C Pe. ye Spinning —. W 
ords. 7 | under-Lyne, Lanc, F 
4365 | W. & - i, West- Damestio baths. be is - cumin Apgeeetes fer drying =.) & —_ J. Warren, | Furnaces for melting glass | 
a ‘ ow. oe a . 
4454 | J.  *y —= Applying the condensing or |Hov. 1 5082 B. J, Haddan, West-| Ma notovelectri speaking tele- Dec. 1 A ~ aa ble to other fur- | 
Senden. pened pein tekeemne” : pen . s L. M. Barlow, | | §224 J. ey Bu Bermond- Printing machinery. 13 
pd mill, and other ste z | ) - | Ma ons — 
am 5167 | + emote, Shef- | Manufacture of steel. 10 5226 ae Franken- | Transmitting telephonic mes- | 1 
4516 | W. Lloyd Wise. | Transmitting heat tothe con-| 4 , berg. Baltimore, | sages, and controlling ground . 
Westminster. | “tents of steam bailers, &c., Maryland, U.8.4,| wires of circuit station in- 
= — therefor, charg Il. L—Sealed February 22, 1881. ga from the main | 
wi an vnianiatbaminmiete ae or cen station, “ 
gg - 7 $409 | P. Jensen, London. | Breechloadin ang | their camel therefor and | 
oeber, Dresden, Saxony. de " a reec cannon te —=. a eir combination. 
4696 | W.R. Lake,London. Steam boiler and other fur- | 11 | tridges. Cc. eget, “a | il a th i 
| naces. D. Sinton, Cincinnat tock. SS 1 
secs, B. = on, Cincinnati, 3427 | W. Morgan-Erown, pee nomen eetiinn ana | 2 FINAL SPECIFICATIONS FILED. 
4828 | C._E. Thompson, Apparatus for spinning and | 22 mndcn. trimming soles for boots and « f February 12, 1881. Nos. 3288, 3297. 3302, 3315, 3318, 3365, all of tb 
Harpurhey, near doubling cotton, &c. } shoes, F. S. Potter, New 1] year 1880. ; ” 
eee Manchester. . Bedford, Mass., U.S.A. » 14, 3305, 3309, 3310, 3327, all of the ye 
5184 A. Bonneville, | Sweat tands for hats and caps, |Dec.11 $4423 F. A. Glaeser, Bow, | Apparatus for capsuling | 25 1880. ~ 
| Paris. | and machinery for making London. bottles, &c. » Dow 9048, 3237, 3329, 3399, 3521, 3834, all of tt 
| same. 7. W. Bracher, New | 3449 | EB. Biwasée, Lon- | Vessels for holding mineral year 1880, ae 
— | _ York, U.S.A. don oils, &c. G. Richter, Mildenau, ow a w 3277, 3317, 3321, 3323, 3330, 3342, 3368. 3468 
5285 | J. Steele, Birming- | Tricycles, &c. | 16 Austria, 3559, all of the year 1880. ss 
coon |p 2am 3455 | H. Tetlow, Newton | Healds and preparation of | 26 »w I » 3328, 8831, 3333, 3337, 3343, 3350, 32: 
5386 | F. H. FP. Engel, | = for practical mete- | 22 Heath, Manches- | mat therefor, and ap- 3451, 3454, 3629, 4453, all of the year 
Hambure, Ger- | or orolog Kli nkerfues, | H ter. it woven tl manufacture 18 880. shown 
many. 70 ~ a , B of woven — ” » 7, 3352, 3356, 3364, 3366, 3367 
5389 | A.M. Clark, Lon- | Extracting juices and saccha- | , | machinery. @n. » 3386, 3443, “3453, 340%, S13 
| don. | rine matters from sugar 3459 | W. E. Gedge, Lon- Unsinkable boats and ships. all of the 2. 2 
= by B. Odio, New 3475 | J on Li Leas Duval, Paris, France. | - a 
Fork, . Perozo, Brooklyn, } 7 - H. Wilson, Liver- tters and figures and ap- | 2 
4 | Usa. 1881 | pool. lication to signbcards, +4 7 PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
St | J. fables, Long- | Pastener for windows and \Jan. 5|| 9497 | EB. swillard and v. Folding gas or tide fape for for | 28 DUTY OF 50. HAS BEEN PAID ABD ‘REGISTERED. 
| _ doors. ermond- en assage eae tetas 
140 'T. F Wilkins, Clap- | Preservation of alimentary | 12 sey, Surrey. from. main im sewers into : : . | 
ham, Surrey. substances, and use of com- ‘ lateral -— i ||_e Name. No. Name. No. | Name 
a | _ positions therefor. 504 | H. H. Lake, Lon- | Rotary steam engines. £. sf seen — WES cel 
995 | St. G.L. Fox, Rush- | Electric lamps, manufacture | 18 con. Genty and J. Deschamps |} 38? 1878 | 187 
more, Wilts. || of parts thereof, and means . Rouen, France, “a Git | Beil. 662 | Pieper (Nage!] 670 | Skinner. 
| of turning on and off electric 3537 | W. T. Mackey, | Dovetailing machinery. Sep. 1 627 Rowatt &Kaemp). | 680 | Parnall. 
| currents for oy and - London. **|| 642 Pitt 809 | Barbour, 682 | Fryer. 
| _ ex 3. be. 3539 | J. Storer, Glasgow. | Treating liquids or matters ll (Schloesing)| 908 | Thomas, 756 | Buckley 
376 | 8. _C. Homersham, } Earthenware he toneware | 27 | dissolved or suspended in BaP 3083 | Hewten 699 | Bright. 
Westminster. pipes with spigot joints. | liquids, and affecting the || 712 | Miniere, |  (Debne). 717 | Kipling 
387 J. Britton, stam- | Fir iregrates or containers for og i | interaction therewi of 632 Keen. 770 | Cromptonanc} 725 | Cameron 
ford, Lincolnshire, | _ domestic use, é. | gases or vapours for deodo- | 646 Field. Cochran. 786 | Johnson 
$88 W. R. Schurmann, | Rollers for calendering and rising, sweetening, éc., |} 51 | Leonardtand} £1 | Temple. (Caro) 
Desssitent, Ger- | other purposes. absorbing or separating | os | eee 606 | Biier, 834 | Le Gros and 
. | noxious constituents in i] 657  Walderstriim] 706 | Willington, | J. and H 
407 J. "Kenyon. Black- | Lcoms for weaving. 29 exhalations Vapours, or & Sumner. | 741 | Unsworth. Thompson 
burn, Lanc. __ | faaee. ca ecting lamr- 152 | Groth (Gib- 
419 | G. W. von Nawrocki,| Continuous roving. slubbing, \Feb. 1} lack or similar powders or - |__ Son). 
Berlin. ~— A —y 7 izames. RK. ea promoting chemical Tr en 
Schrke, anc essrs ildge | reactions, i TENTS RESP’ 
" ; and Hildebrandt, Berlin. distilling, oa —--F 4 as im ECT OF WHICH THE SEVENTH YFAR'S STAMP 
447 H. Swift, Staly- | Apparatus for manufacture of | 2 | _ and apparatus therefor. DUTT oF 100. HAS BEEN PalD AND REGISTERED. 
a page ane. weet: iron | pipes, &c. 3598 | C. D. Abel, London. | Bicycles and tricycles. Za, 4 adi 
76) OR. randon, | Unitin rrels of - Socteté Clement , , v ‘ . r 
Paris. tarrelled ous. 2. = | 16 sii Niall » | } nem ement et Cie. Paris, No. _ Meme. No. Name. No. Name, 
iége, Belgium, . B. Wilson, Balti- | Amalgamators for separati 7 7 7 
684 G. A. J. Schott, | Manufacture of fancy yarns 17 more, Maryland, | of metals from other ~ ’ tt Dunlop "is Conr - i 
Bradford, Yorks. and apparatus employed | S.A. | _ stances. — 671 | Laird and 
therein. 3685 H. Williams and | Atmospheric air and gas 10 Rutherfore. 
ae. | Jd. |) re motor engines. ae nes a 
, Lane. 
oni seen 3603 | G.R-Postlethwaite, | Manufacture of pecks, hoes, PATENTS WHICH HAVE BECOME VOID. 
I.—Sealed February 18, 1881 — Birming- pepe Ae A tools. 1.—Through Non-Payment of the Third Year's Stamp Duty of 50!, 
. . e w 
7 et ae en FT -, a=. and No. Name N N N ; 
NAMES, | y applicable to for, 4 : . NO. ame. No N " 
Nos oF APPLICANTS. | ABBREVIATED TITLES, &c. Dates. | as wemne, = 1878 as 1878 — sean 
: . = } unching metals. . 1878 | 
2394 | W. @. Formate : $743 | C.D. Abel, London, | Manufacture of shells for! 14 485 | Clark (Curtis} 514 | Booth. 560 | Wirth (Riss- 
Streatham, and we my ty - and pa | ordnance, and machinery & Stewart). | 516 | Wirth | miiller and 
J. Leighton, Lon- | head for medical, artist | therefor. £. J. B. Dela- 487 Lake (Lanzberg). |  Wiesinger). 
don. dramatic, and ~r- a } om, a. Sur - Saulz, 480 A ee 518 Game 567 | Lake 
‘ ; 9 wake and Ber- | Corron 
= poses. ug. || 3798 | W. Jenni aioe teach ‘ete 574 | Baylies. 
2363 8 ennings and | Spinning machine (Ketcham). landier. 57 lis 
6 — a Engel, a — 4 19 < - Lf er, | . ad vai 18 j} 494 i : 519 soumkenth. 578 Trowbitt 
lj ., - - radford. (Hynes and 522 | Young. Th 20 " 
| ——— R. Wolff, Aarhus, 3837 | F.C. Glaser, Berlin. | Bet-sistes for presses. R. | 22 497 | I. Oo. 523 | Simon a Or. 
$37 | ; j dahl, Crefeld, r- 97 (Frank). dy. 
a. eS 4015 | P.M. J | many. — Tckringill 524 | Storer. > oro | sarenmtioe 
3985 | T. W.Li oe , : . M. Justice, Lon- | Printers’ metal furniture. JZ and T. 528 | Craig. 584 | Ed is. 
Nt, 7: Sizing and warping machines, 4220 i. A on Chapin, New York, USA, | Oct. | os ei 534 | Clarke. 585 | Clark . 
3308 | F. 4. Engel . 4 sperger m position for caeameidtn is jj 4 Wadsworth, 637 | Little. (Legrand). 
aa Hambure. gel, | etive power oe. G.| 21 A. Schaedler, Lon-| and preventing fires, 7 Pon —. ane Thompson. os\te, 
_ ‘ diaw. ‘ 587 ‘ 
| H Maren, Hud- | Soriling and cardingeneines) 25 | 4910 | B Wright, Becken~ | Paint brushes 2g || $08 | Villain. 45 | Lang. ~~ 
3453 " | am, Kent. 505 ayhoe. 546 | Joh 590 | Norfo - y 
J ag - ey yeneins bom 26 4356 | L. Shapter, Exeter. | Aerated beverages. 25 509 | Wirth (Blum- “(Touffin). ; — 
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ABRIDGMENTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING FEB. 19, 1881. 
Abridgments marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 

the Specification is not Illustrated. 
Where Inventions are communicated from abroad, the Names é&c., of the 
Communicators are given in italics. 


2137. Apparatus for the Purification or Filtra- 
tion of Water, Sewage, &c.: G. Bischof, London. 
(4d.}—(Disclaimer and memorandum of alteration). In the Specitica- 
tion dated May 29, 1880, there are four ** claims” relating to spongy 
iron filters, These are disclaimed and the one “claim” now made 
stands thus: “ The use in filter beds of a layer of filtering material 
composed of spongy iron so mixed with gravel or similar matter 
of a natare hereinbefore explained, that the deposit of the whole, 
or nearly the whole, of the ferric hydrate is effected in the filter 
containing the spongy iron itself substantially as herein described.” 
Disclaims and alters the specification in respect to the wording. 
(January 20, 1881). 


1200.* Treating Paper, &c.: A. Annandale, 
Dunbar. (24.)—Paper for cheques is printed or mottled with 
sensitive aniline colours which will betray any attempt to remove 
the ink. (Provisional protection refused. March 20, 1880). 


1608.* Machinery for Digging Potatoes, &c.: E. 
Loomes, Peterborough. (2d.)— Has reference to (1) 
placing the shank of the share in the rear of the revolving wheels, 
(2) Arranging the mechanism so that the produce may be delivered 
to the right or left of the machine, (3) Passing the potatoes over 
a screen to clear them of soil. (Provisional protection not allowed. 
April 20, 1880). 


1694.*° Bankers’ Cheques, &c.: J. A. Muller, Am- 
sterdam. (2d.)—There is printed upon the back of the instru- 
ment, lines representing ordinates and absciss# intersecting each 
other, which said lines “‘ represent units, tens, thousands, and so 
on, and intersecting at a point. Such point represents the amount 
of the ordinate plus the amount of the abscissa. At the requisite 
point of intersection, corresponding to the amount for which the 
cheque is drawn" a single hole is to be punched. (Provisional pro- 
tection refused. April 24, 1880). 


1790.* Foot Warmers: J. M. Dassy,Paris. (2/.)— 
Consists of a covering for the feet in the form of a calotte or cap 
for the front of the feet, and a sole piece made of fine wool. Red 
African pepper and the leaves of Eucalyptus are placed inside the 
ealotte and on the sole piece, which maintains the necessary heat 
for the feet. (Provisional protection not allowed. May 1, 1880), 


1806." Heating the Water of Hot-Water Appa- 
ratus: F. H. F. Engel, Hamburg. (W. Fischer and 7. 
Stiel, Essen). (2d.])—The water is heated and circulated by injectors 
interposed in the circuit of the pipes. (Provisional protection not 





allowed. May 3, 1830). 

1882. Bankers’ Cheques: L. Si » Lond 
(2d.J}—On the left side of the cheque rows of numerals are printed 
representing units, tens and thousands, and such of them as 
correspond to the amount for which the cheque is drawn are to be 
punctured by the pen. (Provisional protection not allowed. May 8, 
1830), 

2324.* Checking Fares on Omnibuses, &c.: A. 


R. Burman and W. H. Gambell, Seacombe, Che- 
shire. (2d.)—the conductor gives each passenger a ticket in 
receipt for his fare. At the journey's end his remaining tickets 
are counted, and his cash must correspond with the number issued. 
(Provisional protection not allowed, June 9, 1880), 


2342.* Coloured Glass Windows: W. Morgan- 
Brown, London. \/. La Farge, Newport, RI., USA) [24.J— 
Relates to the use of opal glass in windows, either alone or in 
combination with other glass plain or coloured. The opal glass 
may be laid on to or incorporated with coloured glass in the process 
of manufacture. (Provisional protection not allowed, June 10, 1880), 


2356. Apparatus for Binding Samples, &c.: D. 
A. Tasker, Manchester. [d. 4 Figs.)—Is for binding 
together large quantities of samples, &c., by staples. A suitable 
framing carries a table or platform working in a slide and partly 
supported on springs. Passing through an opening in the table is 
a knife for pie:cing the articles to be bound together. This knife 
is in connexion with a movable bar, and with suitable mechanism 
for raising and lowering it. Over the knife and table may be 
attached a staple holder, fed with staples from an automatic 
feeder. Passing through and over the staple holder is a stamper 
which can be pressed forwards and downwards by a hand knob, 
To put the machine in operation the patterns are placed upon the 
table. and the same is raised in conjunction with the knife, the 
springs giving the required pressure for holding the articles in 
place, while the knife passes through them and thus provides a 
passage for the staple, which is forced from the other side by the 
plunger. Upon the staple reaching the knife the legs are opened 
out by the knife point. (June 10, 1880). 


2382. Ventilating Buildings: T. H. Thompson, 
Manchester. ([2¢)—A “ridge tile,’ made of cast iron, is 
formed with passages which open upwards into perforations or 
spaces in the vertical web of the tile. The passages communicate 
with the interior of the building or with the roof space. The 
various chambers or rooms may be connected with the tiles by pipes, 
(Provisional protection not allowed. June 13, 1880), 


2404. Water Tap: C. Burgess, Small Heath, 
Birmingham. [4¢. 4 /igs.j}—Consists of a valve which can be 
attached to any ordinary water tap, and being placed in the earth 
below the point to which the frost usually extends is used for the 
purpose of allowing the water which is in the service pipe above 
the tap, when the tap is closed, to ran away into the ground, so 
that the household pipes cannot be choked by ice; ais the stop 











valve shown, raised from its seat, and d the escape valve shown 
upoa its seat. When the main valve is closed by a rod reaching 
up to the ground level, the escape valve is raised by a finger (not 
shown) which forces it from its seat. (June 14, 1830), 


2429.* Substitute for Whalebone, &c.: F. C. 
Nutter, London. [2d.)—Strips of cane are saturated with a 
sviution of nitrate of iron, logwood, and copperas, or other dye. 
They are then treated with linseed oil or varnish, or a solution of 
albumen may be used, in which case the albumen is subsequently 
Coagulated. After polishing, the cane thus prepared has the 
tag of whalebone. (Provisionnl protection not allowed. June 
6, 0). 


2480. Apparatus for Melting and Refining Fats, 
&c.: G. Hugon, London. [éd. 2 Figs.J—Is designed to 


The invention consists (1) of a vat with a steam jacket reaching to 
the level of the water used forheating. (2) Au upper jacket open 
at the top for the purpose of receiving any overflow. (3) Connect- 
ing the vat with hot and cold water tanks, the former for replacing 
water evaporated, or for raising the bulk of the melted fat to any 
desired level. (4) A spray distributor for emitting a epiay of hot 
or cold water over the fat, (5) A movable conical cap to carry off 
the steam and the smell of the melting fat. (6) An arrangement 
of pipes which enables the operator to maintain the fat at any 
desired level, and to pour upon it a continuous stream of water, 
whilst the water below is being drawn off with the impurities 
removed from the fat. (June 19, 1880), 


2500. Chronographs: W. H. Dougias, Stour- 
bridge, Worcester. [6/. 32 Fiysj)—The improvements 
are for producing independent chronographic action, without 
stopping the ordinary time-keeping action. To accomplish tbis a 
fine toothed wheel is attached to the fourth wheel of the watch 
movement, and another on the centre arbor and carrying a long 
hand. When in use the wheels are put into gear by raising a lever 
which draws two flat bolts, the one on to a heart-shaped piece at 
the back of the wheel to cause the second hand to move into posi- 
tion. To set the second hand in motion the lever is pressed down 
so that the bolt is lowered into a cavity, and the wheel caused to 
fall into position, To stop the second hand the other bolt is 
pressed down; this bolt having previously been drawn up with 
the same movement as the first bolt. To obtain an independent 
movement of the minute hand, a loose arbor with a heart-shaped 
attachment is placed on the centre wheel arbor. The same lever 
and bolt used to bring the second hand into position also actuates 
the minute hand. When not independent the minute hand is 
fixed upon the centre wheel] arbor in the ordinary way. To this 
movement an independent dial may be applied at the back of the 
watch, or the second hand may work in front of the ordinary 


dial. (Jnne 21, 1880). 
2555. Fuel Presses: J. N. Moore, Neath. (S. 
Oustalet, Paris). (4d. 2 Figs.}—Appears to be for the purpose of 


making briquettes of artificial fuel. The general arrangement is 
of an ordinary type. The screw raises or lowers the dies 
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accordingly as one or other of the revolving discs BB is forced 
against the friction disc B'. (June 23, 1880). 


2597. Electric Batteries: A. V. Newton, London. 
(F. Tommasi, Paris), [6d. 10 Figs.}—Relates to double fluid 
batteries and provides arrangements for a continuous supply of 
acid to the porous pots and tothe stoppage of this supply from all 
the cells of a battery simultancously, and to a novel contrivance 
for maintaining the strength of the acid solution in the outer cells. 
ais the porous pot on an earthenware support 0, contained in an 
outer glazed cell c. The porous pot is double the depth of the 
outer cell and is fitted with a glass stand for receiving a stoppered 
glass vessel d for containing the nitric or other acid. This vessel 
is made by preference semi-cylindrical, and formed with a conical 
bottom to fit into a conical recess in the stand, which is some- 
what smaller in cross section than the vessel d, in order to provide 
room for a sufficient quantity of acid. At the bottom of the 
vessel d is a small opening for the discharge of acid, and at its 
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upper end is a loose glass stopper g, under the flange of which is 
an india-rubber washer A. A coiled spring é serves to raise the 
stopper from its seat and admit air to allow the discharge of the 
acid; M is the carbon, pp are zinc rods. To regulate the admis- 
sion of air to the cells of a battery arranged in a case, the lid is 
constructed to bear on the stoppers and to force them down to a 
greater or less extent. In order to maintain the supply of acid to 
the outer cells, these vessels are pierced with holes near the top for 
the admission of fresh acid, and nedr the bottom for the escape of 
“gurcharged acid,” and are placed in an acid bath, the holes for 
admitting and emitting the acid being guarded by serpentine glass 
tubes u v, which will offer sufficient resistance to the passage of 
the electric current. (June 25, 1880). 


2695. Machinery for Manufacture of Bricks, 
Tiles, &c.: J.D. Pinfold, Rugby. (6d. 9 Figs.}—Consists 
(1) of a peculiar construction of self-acting cutting and delivery 
table, whereby the cut bricks are delivered laterally upon the 
boards, and the said boards are delivered together with the bricks 
direct either on to a barrow or an endless traveling band to be 
conveyed to any required spot. (2) Of a continuous action brick, 
tile, and quarry press, (3) In the application of a peculiar dif- 
ferential rack and pinion arrangement to hand presses, Upon the 
rollers C C (Figs. 1 and 2) runthe parallel side plates D D, to which 
are bolted the frames EE, carrying the shafts F F', which are 





both melt futs and refine them at one operation in the same vessel, 


geared together. Each shaft carries a pair of segmental wheels 


. 





HH‘ having teeth round a portion of their circumferences only. 
The segments H of the shaft F' gear into racks I fixed to the 
underside of the cutting frame K, which slides on the frames E. 
The segments H' of the shaft F gear into corresponding racks also 
fixed to the cutting frame. The former segments ana racks 
serve to force the cutting wires through the clay and the 
latter t» deliver the cut bricks on to the board g'. Attached to the 
cutting frame K is a horizontal plate S, which carries the stream 
of clay to be cut into bricks, such clay as it issues from the 
expressing die passing over rollers T T and sliding over the board 
8. As soon as the stream of clay reaches the roller Y it forces it 
outwards and throws the driving clutch into gear te start the cut- 
ting and delivery actions. The cutting frame is extended towards 
the front of the apparatus so as to admit of a series of rollers gg 
carrying an endless web h, upon which is deposited the board which 
receives the bricks, and which is drawn underneath the clay during 
the process of cutting by a catch i, which rises automatically by 
passing over and along a fixed incline when drawing the board 
under the clay. When the board is being drawn under the clay 
the web h remains stationary, but immediately the cut is made the 
outward motion of the cutting frame effects the automatic delivery 
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of the board and cut bricks on to the barrow. Figs 3 and 4 repre- 
sent the rotary continuous action press. The table O rotates on the 
vertical shaft Q, which shaft also carries a radial arm R free to 
reciprocate to and fro horizontally. Sis a plunger fitting into dies 
on the table and furnished with a panelled face to form the surface 
of the brick. The plunger is forced into the mould by the tappet 
X on the end of the shaft L, whilst the bottom plunger is forced 
upwards by the tappet X' on theshaft G. The top plunger is raised 
by the lever U and spring W, but if that is insufficient it is lifted 
by the projection Y passing over the boss of the — X. The 
bottom plungers have each at their lower ends a roller Z, which 
travels over a fixed incline for the purpose of delivering the bricks ; 
6d are sliding pins in the table carrying, rollers cc running over cam 
surfaces d. After the top plunger has been lifted clear of its mould 
the radial arm which carries it is pulled back by the spring d! 
against a stop e, where it remains stationary until the next mould 
comes under it, by which time one of the sliding pins has been 
raised by the cam surface, and has been brought into contact with 
the radial arm, thereby carrying it round with the table until the 
two plungers are in their proper positions to press the brick. The 
specification further describes a hand lever press actuated by an 
eccentric pinion gearing into a curved rack. (July 1, 1880). 


2700. Metal Gates, Hurdles, Palisading, &c.: 
S. Wilkes, Sedgley. [6d. 9 Figs.}—The separate parts form- 
ing such articles are fixed together by running cast iron or other 
metal into chills placed around the parts at their junction. Accord- 
ing to this method it is unnecessary to pass any of the parts 
through others, or to rivet them up or to weld the feet to the 
uprights. The specification illustrates a frame for carrying the 
chills and bars employed in the manufacture of a hurdle, and 
several forms of chills. (July 1, 1880). 


2710. Telegraph Apparatus: C. Kesseler, Berlin. 
(FP, Fuchs, Berlin). (6d. 10 Figs.]—Figs.3, 4,5, 6 are diagrams fof 
connexions for telegraphing on the Morse system according to 
this invention. The arrangements 4 and 5 are stated to be 
reliable, 3 and 6 being ‘‘put in to prevent others from laying claim 
tothem.” The circuits 3, 4, and 6 are claimed in combination with 
the Morse key described in the specification, or with a telegraph 
based on an arrangement in which the current does not pass direct 
from one coil of the electro-magnet to the other, but first by the 
key, so that in the transmitting instrument only one coil remains 
in circuit. whilst in the receiver both coils are in circuit, and in 
conversing, whenin each apparatus a coil is put in circuit both 
batteries send their current through the wire. Hence the sepa- 
rate electro-magnet legs act powerfully enough to attract the 
armature, the essential point being the separation of the two coils 
of the electro-magnet in order to keep them out of action in the 
transmitter, but their connexion in the receiver, The contact 
lever has its earth contact modified, as shown at Figs. 1 and 2; a 
cross lever on a fulcrum has an adjustable contact screwc; eisa 
bracket supporting the fulcrum, f is a binding screw, ’ is an 
earth contact on which is the pillar 7; / is the ordinary earth con- 
tact plate of the Morse key. Another form of contact key is also 
described. The mode of telegraphing is as follows: If the key at 
station A be depressed the connexion between the contact lever 
Band the earth plate is interrupted ata, and the electro-magnet 
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coils of the apparatus separated from each other, that is the coil 
R* is cut out of circuit. The moment, however, that the key 
lever A touches the contact screw ¢ (Fig. 2) the battery is closed, 
and the current passes through the coil R' into the line wire. 
At the station B, where there is still contact at a, the current 





traverses the two coils of the apparatus and then goes to earth. 
The apparatus at A having only one coi! excited does not move, 
while that at B, which has both coils in circuit, is actuated. 
If the keys are simultaneously depressed the coil R* is thrown 
out at each end, but as the batteries are coupled with oppo- 
site poles to the line double the current (approximately) flows 
into the line, and both instruments are actuated by the power of a 
single coil. Diagram 6 shows the arrangement employed when 
working over distances of 250 miles and upwards. (July 2, 1880). 


2717. Bottling Machines: G. Jones, London. 
(6d. 6 Figs.}—The machine is a combination containing a mea- 
suring, filling, branding, corking, and sealing machine. It con- 
tains a moving platform or wagon upon which the bottles are placed. 
and over this platform are carried the filling pumps and other 
apparatus. The main shaft drives two vertical shafts, one on each 
side of the machine, geared by bevel wheels which have eccentric 
geared wheels keyed to them. These eccentric wheels serve to 
drive forward the wagon carrying the bottles intermittently by 
gearing into two racks, one on each side of the wagon. At the 
end of the main shaft is fixed a circular eccentric dram as speci- 
fied in Specification 2669 of 1880. The friction rollers and bars, 
which receive a reciprocating motion from these eccentric drums, 
operate the corking machines, of which the corking spindles are 
carried in a transverse crosshead attached to the reciprocating 
bar. The corking nozzles are especially arranged with a spring 
sliding piece, so that the pressure and friction of the cork 
press the sliding piece securely on to the neck of the bottle. The 
pump pistons are actuated by a second crosshead moved by an 
eccentric drum and antifriction rollers. The throw of the pistons 
can be adjusted to various sizes of bottles, The branding is 
effected by a trip lever bearing the required impress, which re- 
mains over a gas jet until pushed forward for branding. The 
brand pushes the cork into the position to receive the corking 
plunger. The sealing apparatus consists of a vessel containing 
wax kept by the application of heat in a fluid condition. The 
bottom of the vessel is closed by a piston and valve, and is ejected 
at the right moment on tothe cork. (July 2, 1880). 

2718. Sugar Cane Crushing Machinery: G. 
Buchanan and W. A. Keay, London. [id 4 Figs.j)— 
The invention which constitutes the subject of this patent con- 
sists in so arranging the intermediate gear of crushing mills, when 
the rolls and the engine are combined on one bedplate that a 





























l.rge flywheel can be employed without either cutting away part 
of the bedplate to form a race for it, or endangering the safety of 
the machinery by placing the flywheel and the driving pinion at 
opposite sides of the crank; g is the crankshaft, i the driving 
pinion, and A the overhung flywheel. An intermediate sheft / 
transmits the motion of the crankshaft tothe rolls. (July 2, 1880). 


2720. File or Binder for Holding Letters, In- 
voices, &c.: W. Downie, Chicago, Il.,, US.A. [6d. 
17 Figs.|—Relates to an improved apparatus for holding letters in 
such manner that any letter may be removed or any paper inserted 
in any order, and is intended to be used in connexion with the file 
described in Specification 3075 of 1879. A piece of tin or other 
metal is bent on two sides in such a manner as to leave one broad 
bottom piece with a narrow — projecting upwards at each side 
at right angles. A trough-shaped piece is thus formed, which is 
designed to fit between two covers or lids of a book. One of the 
edges of metal is turned round at its upper part, like half of a hinge, 
to provide an aperture for a wire which has at each end a thin tube 
with a sharpened extremity projecting from it at rightangles. The 
wire fits loosely in the metal piece, so that it may work therein as 
a hinge, The longitudinal strip of metal on the other side is pro- 
vided with a catch designed to receive and hold a projecting central 
part of a wire which extends from the point of one of the said 
tubes to the point of the other tube, this cross-wire being bent at 
right angles at each end so thata leg fits into each of the said tubes 
extending nearly to the bottom thereof. When asufficient number 
of papers have accumulated on the file described in the former 
specification the cross-wire above described is entirely removed 
from the above apparatus, and the legs of the wire are inserted in 
the tubes of the file, when the whole of the papers may be trans- 
ferred to the wire and from it to the tubes, after which the tubes 
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2726. 


ney aaking Machines: J. Howard and F. 
T. Bousfield, Bedford. [10d 14 Figs.)—The improvements 


in double-acting haymaking machines relate (1) to the arrange- 
ment of driving gear by which the revolving forks can be rotated 
in either direction; (2) the means of throwing out of gear the 
fork or tine barrels of single-acting haymaking machines; and 
(3), the method of applying a limited elastic pressure to the brackets 
of tine heads in both double and single-acting machines. This 
invention will be illustrated and described in an early issue of 


ENGINEERING. (July 3, 1880). 
2733. Ap tus for Raising Water: A. M. 
Clark, London. (/. Housse, Paris). (Sd. 5 Figs.}—Relates to 


improvements in pumps worked on Prudhomme's system, in which 
columns of water oscillating in pi are substituted for rods, 
pressure being applied above the columns by an upper pump, and 
transmitted by the liquid to a double piston at the bottom of the 
said columns, of which there are generally two acting upon 
opposite sides of the said piston. Such apparatus is liable to the 
bursting of the pipes or lower pump barrels, when from any cause 
one of the liquid pressure columns becomes diminished, and, 
therefore, no longer moves the piston its full stroke. To avoid 
this it is proposed to provide the lower pump with relief passages 
to permit the escape of fluid in excess, and with the same object 
the liquid pressure columns are, by means of valves opening at 
each upward stroke of the pistons of the upper pump, put in com- 
munication with a reservoir, whence a small quantity of water is 
admitted to the columns to compensate for loss and to prevent the 
entrance of air. The action is as follows: The two pistons // 
being both at the middle of the stroke, the cock z is opened to 
equalise the columns of water contained in the rigid or flexible 
tubes £ £!, which communicate with the pump at the bottom of the 
well or pit, and is then closed again. On the descent of ‘piston ¢ 
(for instance) its valve g closes, and the water contained in the 














lower part of the cylinder below the slots or perforations is forced 
into the corresponding pipe £, an equal quantity at the same time 
passing from the said pipe into the end of the corresponding 
chamber / of the lower pump barrel, and thereby moving the double 
piston o o' to the right. By this movement an equal quantity of 
water between the piston o and the partition m is forced through 
the opening s, the valve ¢, and pipe ¢', into the other pressure pipe 
, This addition raises the level of this column, so that it over- 
flows to a corresponding extent through the slots into the tank c, 
By the same movement of the double piston o o', water has been 
admitted through the valve r' to the right-hand half!’ of the barrel, 
and an equal quantity has been returned from the other side of the 
same piston to the pressure column é!. On the down stroke of the 
piston /* its clack valve g' closes, when the piston enters the lower 
half of the cylinder. and the valve r' closes and g' opens, and the 
water contained in /' is expelled through ¢ into & and thence into 
tank c. Each chamber / @ is provided with relief passages < 2’, 
which serve to connect the outer ends of the chambers with the 
valve boxes qq‘. Should the liquid column acting on piston o, for 
example, fail to move the piston through a complete stroke, there 
will on the return stroke be insufficient room in chamber /' for the 
quantity of water which piston /! must displace in order to com- 
plete its downstroke, this quantity being necessarily equal to the 
capacity of the lower half of the cylinder a', and the excess escapes 
by the relief port. A modified form of pump is shown in the 
specification, in which are described in addition (1) means for 
emptying the pipes, and (2) the use of a rising main and air 


chamber. (July 3, 1880). 
2735. A atus for Separating Grain, Seeds, 
&c.: T. Perkins, Hitchin, and S. Handscombe, Mel- 


bourne, Camb. (6d. 16 Figs.}—For the purpose of separating 
grains, seeds, and other vegetable and mincral substances, a rotary 
screen is employed of perforated sheet metal or reticulated material, 
corrugated so thatin the rotation of the screen the material is 
carried up by the corrugations and allowed to fall back to the 
bottom of the screen; or the screen may be ofa plain cylindrical 
form with ribs or lifters operating in a similar manner. The ends 
of the corrugated cylinder shown in the illustration are fast upon 
the axis. The end into which the grain is fed is fixed by arms to 
a disc D at some distance inwards from the end of the screen to 
allow the shoot to project into the cylinder. Sometimes the screen 
is made of a conical form and set in an inclined ition, and 
pockets are provided at the larger and upper end. The grain 
being fed into the pockets causes the screen, by its weight, to 
rotate automatically, The pockets have slits at the bottom by which 
the grain gradually escapes into the cylinder. Inorder to keep the 
perforations free from obstructions, a cleaner, consisting of a rod, 
either smooth or corrugated, or with metal rings strung upon it, or 
a spiral coil of wire, is employed. This rod is made to rest upon 
the top of the screen and held loosely in place by cords or other- 
wise. Where dressing sieves and a flat screen are employed 








simultaneously the sieves are mounted upon the upper part of a 
frame which has a rocking motion imparted to it about a hori- 
zontal axis, The lower part of such frame supports one end of the 
screen, the other being suspended by hangers. In order to obtain 
a uniform blast of air from a fan or blower a governor is applied 
upon the fan axis carrying the fliers, and as the speed increases 
closes more and more the apertures to or from the fan. To pro- 
duce greater agitation the cylindrical screens are in some cases 
mounted eccentrically. When it is desired to separate round seeds 
from grain, a shoot is arranged with an external rotating cylin- 
drical case; this case has cup-like indentations formed in its 
interior surface corresponding in size to the seeds to be removed. 
As the case revolves the round seeds enter the cavities and are 
carried up by them and dropped into the shoot, (July 3, 1880). 





and wire are moved over the —— and are fastened to the opposite 
side of the metal sheet. A modified apparatus is described for 
sheets of music. (July 2, 1880), 





2749. Centre es, &c.: T. Wrightson, Stock- 


in which a horizontal jib or beam is supported by an 

about or with a central standard. The oblect of the aoe 
to provide the jibs of such cranes with adjustable tie-rods, so th "1 
instead of forming cantilevers they may partly or wholly be cred 

as are the jibs of ordinary cranes. These beams or jibs are n = 
held rigidly in a horizontal plane, but can rock through a emall 
angle, and have attached, near to their ends, stay ropes or chains 

which are led around overhead pulleys on the crane-post, and are 
connected together to a counterweight, The centre post is sup 

ported at the bottom in a water bearing, and has also a ro 








bearing. The lower part of the post is surrounded by a 
cylinder having glands at its ends, the bore of the bottom gland 
being larger than the bore of the upper gland, which surrounds 
a smaller part of the post. In the illustration A A are the tie 
chains, each connected at one end to the beam D and at the other 
end to the counterweight, shown in its highest and lowest sitions 
at G and J; B is the hydraulic cylinder which is foreed up the 
post by the pressure acting on the difference of effective area of ita 
two ends, and which ca the beam or jib D to lift the ladle or 
other weight H. (July 5, 1880). 


2756. Pumps: U. Bromley, G. Crowe, an 

James, Chester. [6d. 13 Figs.|—A’s shown in the TE td 
the pump has four single-acting barrels formed in one casting 
and driven from the same shaft. The space below the pistons is 
filled with oil. Passages GG communicate from the cylinder ends 
to the valve case (Fig. 2), in which are the inlet and delivery valves 





Severa forms of valves are described in the specification, of which 
the one illustrated herewith is one. These valves are of the 
ordinary foot valve or bucket valve type, but are divided into four 
parts, any separate one of which can rise at a time to admit or 
emit fluid to any of the pumps. (July 6, 1880). 


2760. Suspended and Self-Levelling Receptacles 
for Ink, &c.: H. J. London. (Z. W. Stiles, 
Hartford, Conn., U.S.A.) [6¢. 10 Figs.}—The receptacle is carried 
in gimbals, and has a cover in halves, so that when open it does 
not interfere with the equilibrium of the ink-pot. Means are pro- 
vided for locking the vessel in any position. (July 6, 1880). 


2775. Pre g Explosive Matter: A. Hellhoff, 
Mayence, Hesse. (4d.)—Claims the nitro-derivatives pro- 
duced by nitrifying any kind of crade tar oil, or any fractional 
distillation thereof, or of petroleum, and the process of prodacing 
such nitrification by subjecting the said substances to the action of 
nitric acid with or without sulphuric acid, or of nitrate of potash 
or soda with sulphuric acid. One part of crude oil is mixed with 
two parts of nitric acid, the acid being allowed to run slowly from 
a dripping apparatus into theoil. The mixture is heated to 50 deg. 
Cent., until pale red vapours issue from its surface. As soon as 
the vapours become thick, three additional parts of tar oil are 
slowly introduced, and the process continued until a sample treated 
with water precipitates as a ruby coloured liquid. The product is 
finally washed out with a large quantity of water. ‘To obtain 
explosive matter from such nitro-derivatives they are washed with 
a weak solution of caustic soda, and mixed with various materials 
containing oxygen, by preference with any nitrate of an alkali, 
chlorate of potash, or with the strongest nitric acid. Other methods 
of manufacture are also described in the specification. (July 7, 
1880). 


2780. Machinery for Str tening or Bending 

ls, &c.: E. W. Richardsan S. Godfrey, Middles- 
brough-on-Tees. [ls, 14 Figs.) —Relates (1) to straightening 
or curving (straightening in one direction and curving in another) 
rails, bars, and the like, by the use of a series of upper and lower 
horizontal driven rolls in conjunct'on with a series of vertical 
driven rolls, the whole so arranged and operated that each ra’! 
or other article is, whilst travelling in a given direction, operated 
opon, first, by and between the rolls of one series, and afterwards 
by and between the rolls of the other series. (2) To effecting the 
straightening, reducing to length, perforating and delivery to an 
inspector's or rail bench, or to stock or trucks of rails or analogous 
articles in such manner as to dispense with intermediate handling 
of such articles. This invention, which will be shortly illustrated 
in ENGINE&RING, provides two sets of bending and straightening 
rolls, one in which the rolls are horizontal and onein which they 
are vertical, From the rolls the birs are delivered to * live rollers; 
which carry them forward to the various machines and finally 
deliver them under acrane. (July 7, 1880). 


2781. Driving and Reversing Gear for Washing, 
w g, an angling Machines: E. Taylor, 
Salford. (6d. 5 Figs.)—Kelates to improvements on Specifica- 
tion 2393 of 1874, and instead of the clutches described therein, 
substitutes friction cones, either of which can be thrown automati- 
cally into gear with a corresponding bevel wheel to drive the 
machine either in one direction or the other. The apparatus is 
arranged so that the box or tub shall revolve so many times in one 
direction, and so many times in the other alternately without any 
action of the attendant. The friction cones are formed at the 
opposite ends of a sleeve sliding on a feather key in a shaft on 
which are two bevel pinions gearing into the same bevel wheel on 
a cross shaft, which drives the tub. The cones are moved along 
the shaft towards either of the pinions by a horizontal lever, 
which is pushed to either side alternately by a vertical weighted 
lever falling against it. A wormwheel with a stud in it serves to 
gradually raise the vertical lever until its centre of gravity passes the 





Cran 
ton-on-Tees. (6d, 4 /igs.)—Is for improvements in cranes 


centre, when it falls over against the horizontal lever, and reverses 
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the action of the machine, including the wormwheel, which rotates 
in the opposite direction until it again comes against the vertical 
lever, and pushes it over. Open and cross belts may be substi- 
tuted for the cones and bevel gear. (July 7, 1880). 

es : 


2785. Reguieer for Spinning Engine M. 
Bauer, P: (J. Jaeglé, Mulhouse, Alsace), [6d, 2 Figs.|—The 
object of the invention is to provide an appliance which shall 
automatically adjust the speed of the tin cy’ inder in mules to the 
speed of the carriage when the yarn is being wound upon the cop. 
» is the quadrant, c the traversing screw, the turning of which 
raises or lowers the traversing nut in the usual way; / is a chain 
wheel over which passes a chain ¢, which also runs over the chain 
wheels i, &, /, and also over another chain wheel m loose on the 
axis of the quadrant. So long as the mechanism occupies the 
position shown in the drawing, the inward motion of the carriage 
causes the ratchet wheel j and the chain wheel connected to the 
same shaft to turn, the chain ¢ remaining stationary. If the yarn 
threads become too tight the lower end of the faller arm / moves 
towards the left hand, anda stud in the lower part of it coming 








against a lever causes by suitable mechanism a stud to take into 
the teeth of the ratchet wheel 7 so as to prevent it being turned by 
the inward movement of the carriage. In this manner the chain 
being held by the teeth of the chain wheel becomes, as it were, 
fixed to the carriage, and is drawn by it so as to turn the chain 
wheel m on the axis of the quadrant; this chain wheel is connected 
to a bevel wheel which gears into another bevel wheel fixed on 
the screw spindle c, which is thereby turned and moves the 
traversing nut upwards so as to relax the winding-on chain. The 
mechanism is held in this position by the pawl or lever p taking 
into the ratchet segment g on the lever A. Towards the end of 
the traverse of the carriage an inclined plane o pushes up the rod 
p connected to the lever g, which has its fulcrum on the support e. 
‘The pawl is thereby released from the ratchet segment q, and the 
whole mechanism is returned by springs to the position shown in 
the drawings. (July 7, 1880). 


2803.* Securing Collieries and Mines from Ex- 
plosions: J. Daye, Aberdare, Glamorgan. (2/.)— 
Consists (1) of the use of smaller boreholes, and less charges for 
blasting. (2) The use of electric signalling. (3) Observing the 
varying amount of vapour in the atmosphere by hydrometers, 
(4) The use of solid * inflammable elements, such as sand or dust,” 
to prevent the spreading of combustion, in place of using water, 
(Provisional protection not allowed. July 8, 1880), 


2815. Bracket for Holding Window Blind Rods, 
.: R. B. Evered, London. [6d 13 Figs.)—Chiefly 
designed for window curtain purposes. he invention consists of 
a bracket formed with a back part or plate, which has provision 
for supporting the usual brass window band, and a fixed socket 
for the reception of the curtain rod. An adjustable cover is hinged 
on the back part, and is raised to admit the rod and lath, and is 
closed to retain them. (July 8, 1880). 


2818. Incubators: H. Tomlinson, Gravelly Hill, 
Warwickshire. [i0d. 21 Figs.)—Kefers to lamp incubators, 
in which the water in the heating tank is kept hot by a lamp. 
The invention chiefly consists in the methods of heating and ven- 
tilation, and in the mode of regulating the temperature and 
moisture of the egg drawer. The heater consists of a closed tank 
supporting a small heating chamber, which is open at the bottom, 
and has metal tubes passing from the side of the chamber through 
the water in the tank into a vertical outlet passage. These tubes 
serve to heat the water to the required temperature. This is a 
lengthy specification describing and illustrating the several details, 
and application of the invention, but it would be impossible to 
fully explain it within the limits of an abridgment, (July 9, 1880). 


2821. Apparatus for Displaying Clothing in 
Shop Windows, &c.: F. MclIlvenna, Liverpool. 
(6d. 12 Figs,.)—(1) A bust or half bust formed of india-rubber, 
which is blown out into shape when wanted. (2) Combination 
hat stand. (3) Construction of lay figures with telescopic arms, 
(4) Scarf displaying stands. (5) A fan stand. (6) A shirt stand. 
The above form the applications and “claims” of the invention. 
(July 9, 1880), 


2822. Head Rest: H. J. Haddan, London. (J. 
Heffter and T, Schuppli, Zawiercie, Poland, Russia.) (6d. 16 Figs,j— 
The object is to afford a support to the head or neck of persons 
when writing, reading or drawing, and to keep the head the 
required distance from the table without interfering with the 
necessary movements. The apparatus consists in an adjustable 
support, one end being attached to the table while the other sus- 
tains the head or neck. The positions of the apparatus can be 
regulated by extending screws,&c. (July 9, 1880). 


2824. Cylinders for Pumping, F , or Com- 
Air, &c.: M. Kennedy dn wig ty 
Ulverstone, Lanc. (8d. 5 Figs.)}—Two single-acting air 
compressors in one cylinder without any suction valves ; a ring 
delivery valve and seating, and a double-acting pump for liquids 
similar in design to the air compressors, but with a suction valve; 
constitute the three novel features and ‘‘claims" of this invention. 
In the air compressor the air is admitted through apertures 
around the middle of the cylinder, so that the piston as it passes 
these central inlets forces or compresses the air in advance of its 
path. The delivery valves slide on bosses on the cylinder covers 
in an enlarged part of the cylinder which forms half the face or 
seat for the valve to beat against. The arrangement is clearly 
shown in the illustration. The cylinder A has an outer water box 
or cooling jacket B which is divided in the centre so as to leave 
& space for the air inlet holes 6. The outer jacket B also has holes 
@ contained in a narrow band or separate part B'. At each end 
of the cylinder is placed a delivery valve C, which has a facing, 
which seats on the seatings c! at the enlarged part of the cylinder, 
and on the ring or face D which is bolted to the end cover E. The 
circular valve ring C can slide in a boss of the cover, and is put 
on the boss before the ring D is bolted thereto. Springs F keep 
the valve to its seat. A small valve opens inwards, so that when 
the piston recedes from the cover, air will be admitted to destroy 
the vacuum, and allow the piston G to move freely back to the 
centre of the cylinder. Small jets of water are injected through 
holes 6 for lubricating and cooling the piston, fis a tap for drawing 
off the water which accumulates in the valve chamber. When 
the piston G moves from the centre to one end. the air admitted by 


thence - passage H to the main delivery pipe I. The same 
action takes place at the opposite end of the cylinder when the 
piston makes its return stroke. For use as a liquid pump instead 
of the jacket B a narrow belt is cast round the centre of the 
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cylinder, with a branch containing a suction valve. Inlet holes 
communicate from inside the belt to the inside of the cylinder. 
In other respects the apparatus appears similar in arrangement 
tothe air pump or compressor above described, (July 9, 1880). 


2833. Dynamometrical R lator for Motive 
Power Engines: Mo Paris. [6d. 8 Figs.j— 
In the illustration, Figs. 1, 2, and 3 show the apparatus applied to 
a steam engine. The driving pulley P is secured to the flywheel V 
by springs of sufficient poten F 9 to enable the power to be trans- 
mitted without too much flexion. The variations which occur in 
the resistance caused by stopping or putting into action the 
machinery the pulley drives produce the compression or relaxa- 
tion of the springs, and consequently an angular movement to the 
pulley, which movement is used for operating the regulating 
valves, &c. At the extremity of a lug p isa rack c concentric with 
the shaft a. With each rack a toothed sector A engages and 
conveys the differential movement in line above the shaft by 
another sector s'. The two sectors are carried by a spindle turn- 
ing in bearings. The movement of the sector s' operates a 











circular rack or sleeve, which actuates the levers as shown. 
The forked lever / may be jointed to the frame when only required 
as a governor. but when it is desired at the same time to remedy 
the irregularities of the power, the arrangement as shown in Fig. 1 
is used. A cylinder and piston Ais in communication with the 
boiler by a pipe i, The piston rod bears against a lever j jointed 
to the frame and a spring r' constantly tends to draw the lever 
towards the equilibrium position. The oscillations of lever j 
caused by variations of pressure in the boiler are transmitted to 
forked lever / by return levers k k'; there is therefore an action 
entirely independent of that given by the variations of resistance 
of the pulley. The manometer cylinder A can be replaced by the 
discs n shown in Fig. 4. These discs are formed of hammered 
copper separated by a crown joint and forming an extensible 
receiver g. The empty space formed by the discs communicates at 
one side with the boiler and at the other side with the second or 
third, and so on through the system of discs. The external disc n' 
acts against lever j by a projecting stud or touch piece n"'. (July 9, 
1880). 

2848. Machine for Planing Wood: S. S. Haze- 
land, St. Sampson’s, Cornwall. [6d. 6 Figs.}—The fea- 
ture of novelty of the invention consists in adapting to a planing 
machine fitted with a fixed knife, an elastic pressing and feeding 
roller for holding the work down upon the feeding table, and 
traversing the work over the stationary knife or planeiron. In the 
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illustration Fig. 1 shows the arrangement of the machine and Fig. 2 
the roller. A is the main standard, the upper endof which carries 
the shaft C ; on one end of the shaft is afdriving or flywheel E, on the 
other a flexible roller D. The knife or plane iron I is contained 
in a box H and adjusted to suit the thickness of wood by the hand- 
wheel and screw as shown. The elastic roller consists of a metal 
sleeve e over which are strained discs or washers / of india-rubber. 
(July 10, 1880). 


2857. Perambulators: J. Lloyd, Birmingham. 
(6d. 13 Figs.}—The body of the vehicle is attached to the frame 
and wheels by a connexion that allows of its being rotated so as 
to shelter the occupant from the weather. The invention relates 





the holes a bis enclosed, and forced through the valve OC, and 


to the details of the rotating connexion. (July 10, 1880). 





2860. Automatic Re tion of the Speed of 
the Carriage of us-Acting Mule: W. A. 
London. (C. Pfeifer and H. Offroy, 


Barlow, Paris). (6d. 
4 Figs.j—It is stated that two causes influence the speed of the 
carriage action: (1) The expansion or contraction of the cord of 


the scrol; (2) the variations of the speed of the machine. When 
the running in of the carriage takes place under norma! conditions 
it arrives at a certain intermediate point, but should the return be 
too quick the carriage passes such intermediate point, and if too 
slow does not reach it, the difference between these two outer 
positions being about 1}in. This difference is utilised for tightening 
or loosening the cord to prevent the inconvenience being repro- 
duced upon the succeeding stretch. The end of the return cord 
instead of being fixed to a stationary part of the carriage is attached 
toa frame capable of sliding ina grooved support fixed on the 
carriage. The cord is tigh d or | d by the forward and 
backward movement of the frame, and to obtain this movement 
a screw is attached to the frame, which screw engages with a nut. 
The movement is communicated to the nut in one direction or the 
other by intermediate bevel wheels driven by spur and pinion. 
This pinion can turn in one direction or the other according to 
the action to be pas upon two levers. A spring maintains 
these levers in their proper position against a fixed stop. The 
pawl is held in a bracket. If one of the levers is turned, the pawl, 
which is supported by the arm of a piece with the said lever, 
becomes free, and by its own weight engages with the pinion 
causing it to turn from right to left. If the other lever is moved, 
another pawl engages with and turns the pinion in the opposite 
direction, The downward movement of the upper lever tightens 
the cord, and that of the lower lever loosens the cord. When the 
carriage runs in too quickly the upper lever is depressed by contact 
with a piece on the fixed part of the mule and tightens the cord. 
If the carriage does not run in far enough the lower lever is 
Swe and the cord loosed as the stretch is made. (July 10, 
). 


2869, Asbestos Packing Rings, &c.: H.Wedekind, 
London. (UH. Bollinger, Milan). (6d. 4 Figs.|—Is for manufactur- 
ing packing rings of asbestos thread either with or without a core 
of india-rubber or metal. A ring or endless rope of asbestos is 
formed by placing a hank of the proper length on the rollers 6 b, 
and threading it through the rotating bush u, which has a longi- 
tudinal slot cut in it to allow of the entrance of the hank. This 
bush is carried in bearings, and is driven by a spur wheel, part 
of which is necessarily cut sway where it is traversed by the lon- 











gitudinal slot; in order to maintain the motion, the wheel is 
driven by two pinions, so that one at least is always in gear. On 
the face of the bush is a stud, on which is a bobbin wound with 
asbestos twine, and during the rotation of the bush this twine is 
wound around the hank, which is slowly carried round by the 
rotation of the rollers, so as to bind the threads together into a 
rope. Instead of twine wire may be employed to serve the hank. 
(July 12, 1880). 


2873. Lawn Mowing Machines: W. P. Thom: Ms 
Live: 1. (P. P, Mast, Springfietd, Ohio, U.S.A.) (6d. 10 Figs.j— 
The manner of hanging the cutter head, the arrangement of the 
driving gear, and the construction of the main frame, are substanti- 
ally the novel features of this invention. The illustration shows a 
transverse section of the gearingon one side of the machine. The 
frame plates D are in a single piece, and havea rigid journal a to 
receive the ground wheel A. The cutter head has a central shaft to 
which is secured driving pinions n. The pinion P has on the outside a 
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hub or neck containing inclined cavities in which are seated loosely 
small balls or rollers which serve to lock the pinion when the 
ground wheel is moved forward, but releases it when moved back- 
ward. The pinion P drives pinion o and its large companion n, 
which in turn drives n', and thereby operates the cutters. The 
parts are arranged so that the axis of the cutter stands somewhat 
in advance of the axis of the ground wheels. This is deemed an 
important point, as besides permitting a compact disposition of 
the gearing, it allows the cutter to cut forward to a point nearly in 
line with the front of the ground wheels close to walls and borders. 
(July 12, 1880). 

2875. Pulverulent Preparations of Phosphoric 
Acid for the Manufacture of Baking Powders, 
&c.: J.H. Johnson, London. (Z. NW. Horsford, Cambridge, 
Mass.,U.S.A.) [4d.}—The following constitutes substantially this 
invention : (1) The process of producing pulverulent phosphoric 
acid by treating the acid so as to bring it to the condition of free 
phosphoric acid, combining the same with starch and drying and 
pulverising. (2) The process, which consists in taking the liquid 
directly from the leach, boiling it down to a suitable consistency, 
adding starch and pulverising. (3) A baking or effervescing 
powder consisting of a mixture of pulverulent phosphoric acid with 
a dry alkaline carbonate. (July 12, 1880.) 


2897. Separating the Finer and Coarser Portions 
of Lime. Cement, &c.: T. Hicken, Dunchurch, 
Warwic and J. Hopewell, Rugby, War- 
wickshire. [6¢. 3 Figs.)—The method of separating pulveru- 
lent or granular substances by projecting them through the air, 
and the apparatus used for the purpose, is claimed as constituting 
the invention. The apparatus consists of an endless travelling 
apron travelling on drums and guide rollers. The lime or cement 
after being burnt is deposited on the travelling apron, which 
conveys it along in a borizontal or inclined direction until the 
motion is suddenly changed by the apron passing over the drum, 
and the inertia of the material causing it to continue its onward 
motion, it is thrown off, the heavier and coarser particles being pro- 
jected proportionately further than the finer and lighter particles 
by reason of the greater momentum of the former overcoming to 
a greater extent the resistance of the air. The different grades 
thus separated are received in appropriate receptacles. (July 13, 
1880). 


2900. Sewing Machines: T. Fletcher, Hyde, 
Cheshire. [4¢. 2 Figs.1—The stud on the needle bar of an 
ordinary sewing machine is furnished with an elastic sleeve, made 
preferably of india-rubber, which fits into the end of the rocking 
arm, thus giving a slightly elastic action to the needle, and pre- 
venting the stud from wearing. A similar elastic joint may be 
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made between the other end of the 
rod, (July 14, 1880). 

2904. Refrigerating Apparatus: W. R. Lake, 
London. (A. J. Chase, Boston, U.S.A.) - 5 Figs.)—Instead 
of causing the air to circulate in contact with the external walls of 


rocking arm and the eccentric 


the vessel containing the mixture as heretofore, it is conducted by 
pipes passing diagonally through the mixture, the upper and lower 
the 


ends of which pipes communicate with the air outside 

chamber, so as to cause a circulation of air downward as its gra 
is increased by cooling. The refrigerator is shown in transverse 
and longitudinal section in the illustration. A is the vessel con- 
taining the refrigerating material, a an escape pipe, Bis a vessel 
for collecting and holding the liquid resulting from the me Iting of 
the ice; C C are the air-circulating pipes above referred to, C! indi- 
cates the refrigerator divided into compartments D E by partition 





























F. The air enters the pipes from the upper part of compartment 
E, and escapes at the lower part of compartment D, in which the 
provisions, &c,, to be preserved are contained. As the cold air 
enters D at the bottom the warm air is expelled into compartment 
E atthe top. As the ice melts the liquid passes into the vessel 
below, and the temperature becoming elevated by the absorption of 
heat from the provisions it escapes by the pipe a and is carried off. 
It is claimed as an important advantage that w hen the vessel B is 
employed with the air tubes extending through it, the circulation 
will continue after the ice in the upper chamber is all consumed, as 
the chamber B will still contain a body of cold water which will 
keep up the circulation for a length of time, so that the provisons 





will continue to be preserved until the ice chamber is refilled. (July 
14, 1880), 
2921* Braces: R. T. Williams, London. ([2/.}—In 


braces employed to suspend parts of dress, an independent adjust- 
able appliance is provided for suspending the drawers. In addi- 
tion to the ordinary ends attachable to the trousers. a separate 
metal clip is applied to each front buckle for holding the drawers 
The clip is constructed to spring open, pressure upon the nipping 
parts being applied by means of a sliding connexion acting upon 
the inclined surfaces of the clip. (July 15, 1880) 


2924.* Treatment of Gas: C. Edwards, , Biohiey, 
Kent. (L. H. Pottinger, . P. Monkhouse, C. Artiet, 
son, Sydney, New So uth we ale $s). (2¢)—The gas to — :: ~~ is 


brought into contact with gasoline, benzine, or other hydro-carbon 
liquid giving off an inflammable vapour at a temperature of 
110 deg. Fahr. The hydro-carbon liquid is contained in a reservoir 
and the gas is introduced through a pipe partly immersed in the 
liquid, so that the gas will bubble up through it, or the gas is 
saturated with the’vapour from the liquid by percolating through a 
porous substance such as sponge, pumice stone, &c., charged with 
the hydro-carbon liquid. (July 15, 1880). 


2933. Trapped Gullies or Gratings for Stables, 
&c.: C.W. Burge, London. [(d. 2 Consists essen- 









tially (1) in the construction of a w ater-tight jolt arounda movable 
trap, which, with the addition of a rim or head, assists in securing 
an air-tight joint independently of the water c tained in the 
groove itself ; and (2) in the peculiar shape of the tr . it as pos- 
sessing an extra large water way, the curved bottom giving a 
tendency to flush itself clear of all matters deposited by the sewage 
in its passage down through the trap. The invention is clearly 
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istration. The outer case A has a rebate B to receive 
A recessed groove D at the bottom receives a 


shown in the illu 
the grid cover C. 








tongue formed round the lower edge of the trap E. Arimor 
bead G leaves a space a between it and the casing A; this space 
becomes filled with sediment, and forms an air- joint, inde- 
pendently of the water contained in the groove D. H is a 
convex strainer; J a keyway for lifting the gridcoverC. (July 
16, 1880), 

2937.* Lock and Latch Furniture, &c.: H. Brit- 
tain, Birmingham. [24.)—Relates (1) to the roses and 
escutcheons of locks. The rose is formed of a thin tube, having at 


ther end of the 





one end a flange constituting the rose proper, the 







tube being slit. With mortice locks the tubular part of the rose is 
passed through the hole in the door, in wh the spindle is to 
work and is fixed in position by the slit end t ched i 
the inside - the mortice e tubular part « r thus 





yindle to work in. 


bush f 





a metallic r the 





of attaching door knobs. The spindle, is square, 

nished with a thread, upon which works a nut in the inside of the 
door knob. The neck of the knob is pushed on to the end of the 
spindle until the latter engages the nut. The nut is then rotated 


by means of the nicked end at the front of the knob until 
is in its place. (July 16, 1880) 


2947. Axlesand Wheels for Rails: W. Harker, 





knob 


th 


Kingston-upon-Hull, Yorkshire. [id. 4 /iys.)—Relates 
to the mode of mounting the wheels on the axles of tramcars, the 
object being to prevent skidding or sliding when the wheels 








5S 











consists in fixing one wheel rigidly 
to the axle, and allowing the other to revolve freely on the axle. 
The illustration shows the arrangement of the loose wheel; a is 
the shaft, b the wheel boss, ¢c a fixed washer, dd two loose washers 
having grooves ee for the reception of a lubricant. (July 17, 1880), 
2949. ry wf Windlasses: A. Steenberg, Sonen- 


hagen. (AM. Thundsen, Kovigen, Norway). [6d Figs.j— In 
the windlass hithe rto employed on board the for 


round curves. The invention « 
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ship pawls 








actuating the barrel are connected to opposite ends of a rock 
The working of the 


lever, to which handles are also connected. 
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windlass is effected by depressing one handle while raising the 
other. By this arrangement only one-half of the power of the men 
can be exerted at a time (it is stated), as those who are at the end 
of the lever which is being raised are practically doing nothirg 
The object of the invention is to construct the actuating portion ot 
the windlass so that the full power of all the men can be exerted 
simultaneously toraise the anchor. Thetwo hand levers H H are 
independent, but are centred on the same pin. To each lever 
there is provided a ratchet wheel and a paw! lever D with several 
pawls, so that both levers can be depressed at the same time to 
turn the windlass, (July 17, 1880), 


2950. Corkscrews: W. B. Baker, Birmingham. 
[4d. 4 Fi7s.)—Corkscrews are made with a case which fits over the 
neck of the bottle, the screw passing through the centre of 
case. Projecting from the sides of the case are two arms to each 
of which is pivotted a double arm lever. Below the head of the 
screw is a collar against which the inner arms of the lever 
brought to bear, in order to raise the screw and draw the « 
By another arrangement the levers may be hinged to the head 





rk. 





arms on the case simply acting as fulcrums for the levers, (July 
17, 1880). 
2955.* Manufacture of Driving Belts or Bands: 


W. R. Lake. London. (&. Miiller, Kiew, Russia). [2d 
Relates chiefly to the employment in the m inufacture of woven 
metal driving bands of a weft consisting of thin wire rope of 
twisted iron wires, whilst the warp is composed of steel wires of 
any suitable section. The weft is worked into the belt in such a 
manner that it only encloses one of the warps at the selv 8, 
whilst in the body of the belt it encloses two warps. Slipping of 
the belt is further provided against by coating the metal with 
gutta-percha, india-rubber, or varnish. (July 17, 1880). 


2987 * Spirometers: W. Downie, Chicago, U.S.A. 
: —A flexi ble bag is distended by air expelled from the lungs 
hes india-rubber tube with mouthpiece is attached to the bag. and 
is pinched together when the bag is inflated. By measuring the 
di stended bag with a graduated measuring tape, the amount of air 
expelled from the lungs is ascertained. (July 17, 1880). 


2961.* Paper Filters: F. R. Mallet, Calcutta, 
British India. (2¢.)—Instead of folding the porous paper to 
form filters in chemical or physical laboratories, they are according 
to this invention made in one conic al piece, by introducing hollow 

ones, permeable by water, into a pulp vat. Suction being applied 
a : suff iency of pulp is ma de to adhere to the cones, from which 
they are subsequently removed. (July 17, 1830). 


2966. Production of Surfaces for Printing, 
ee or Embossing: J.J.Sachs, Manchester, 


| 












}—There are three features claimed for this invention, the 
object of which isto produ a gns on roller surfaces without 
| the ordinary process of engrav (1) By depositing metal on 


of y~ e or other o pen-work fabric or 
material; this is accompl 1 by cing aseuna the roller a 
piece of lace, and introducing the roller into a solution of caustic 
soda containing 10 to 20 per cent. of Na OH until the lace is suffi- 
ciently contracted. The roller is then placed in a bath of metallic 
solution and connected with an electriccurrent. The lace acts asa 
resistant whilst the metal is deposited through the interstices ; when 
the lace is removed the roller is ready for use. (2) The open-work 
or raised design is placed around a roller or inside a hollow 
cylinder, and a cast produced therefrom in plaster-of paris, gutta- 
percha, &c. When the cast is set metal is deposited upon it by elec- 
tricity, and the material with which the cast was made is removed 
by boiling in water containing (if plaster has been used) hydrochloric 
wcid. The hollow metallic surface is then filled by metal or com- 
pound either by deposition or in a molten condition: a roller is 
thas produced with a surface bearing the fac-simile of the original 
design, (3) A fac-simile of open-work material or fabric, or of 
photographs, is produce i by the action of light on a close material 
such as paper covered with a layer of chrome-gelatine, gum, or 
saccharine, or with asphaltum either used alone or mixed with 
resin. The fac-simile thus produced is attached to a roller lower 
side downwards, and attached by the application of pressure. 
The paper is removed by washing, leaving the layer upon the 
surface. The parts of the layer upon which the light has not acted 
are also washed off and metal deposited on the fac-simile produced 
on the surf: ftheroller. (July 19, 1880). 


2973.* Table Fountains: C. H. Kessell and C. 
Kessell, London. [2:.}—The apparatus consists -~ _ y of 
three parts; (1) atop chamber or basin in which th is produced, 
(2) an intermediate or pressure chamber, and (3) a be it ym chamber 
to which the water returns from the jet. Forming part of the 
apparatus is a pump, furnished with a removable handle, which 
delivers the water from the bottom chamber into the intermediate 


2 roller through the interstic 


lish e 














ace 








sir chamber, the pressure in which is made use of to produce the 
fountain jet. (July 19, 1880). 

2974.* Manufacture of Driving Bands, &e.: J. 
and J. Lee, Hipperholme, Yorkshire. [2.)—Cotton, 
felt, linen, or other fibrous materials are used for making the 
belts, the folds of which are secured together with metallic wire 
instead of sewing with string or cord, (July 19, 188%). 


2975. Applying Oxidised Oil or Solidified Oil 
Compositions to Panels, &c.: F. Walton, Twicken- 


ham, Middlesex. (4/.)—The patent consists in the novel 
appli Ati m of oxidised oil compositions to give slabs, panels, 
mouldings, &c., and other articles of wood, &c.. an impermeable 


moulded surface, also in the application of the same to cords of 
fibrous material. For applying the composition engraved metal 
dies or rollers are used. The specification states the quantities and 
components parts of the cement and composition used. (July 19, 
1830). 

2980.* Regulators for Electric Lamps: A. M. 
Clark,London. (J. H. Guest, Brooklyn,U.S.A.) [(2d.)—Applies 
to means for automatically r gulating the length of the arc in 
electric lamps. The invention consists primarily in a thermo- 
scopic rod, the lineal expansion of which is multiplied by levers, 
which act by clamps to separate the carbons; also in the com- 
bination with om expansion rod of a section of carbon or metal of 
low conductivi by which * heat due to resistance is rapidly 
generated and Declared. (5) In a shunt for dividing the current 
when the carbons are separated to a definite point. (July 20, 1880), 


2982.* Water-Closets, &c.: P. Keppie, Edin- 
burgh, N. B. (2d}—The basin, with the inlet and’ overflow 
horn, are made of deif, and the basin is directly attached by luting 
over the trap head of the soil pipe without an intervening trunk 
and corresponding fittings. The head is made of delf. lead. or fire- 
clay. and is fitted to rest on a bracket below the basin. (July 20, 
1880) 
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2983. Chimney Pots: L. 4 Groth, London. ( (P, 
Dencausse, Pantin, France). [A4d. 3 Figs.) - Consists of & circalar 
body having its lower part formed as a screw, and the upper part 
provided with a recess and narrowed for forming a neck to provoke 
the required draught. The neck has square holes through which 
the smoke from the chimney passes to the open air, (July 20, 
1880), 


2984. Repairing Steam Boilers : A. C. Hender- 
son, London. (1. Anélke, Hanover). (4d. 6 Figs)—The 
object of the invention is to close or repair fissures in steam 
boilers, so that the crack is perfectly closed, and the solidity of 
the boiler plate at the defective part is re-established. This is 
effected by the employment of plain metal quoins or wedges the 
extremities of which terminate in conical spindles. In making 











use of the apparatus a round hole is drilled at each site t 
crack, and the two holes connected by a slot, the width of w 1 

| is about equal to the radius of the holes. The web of th nu 
fits into the slot, and the taper spindles take a firm hold 8 
holes at the end. One or more wedges may be used accord to 
the length of the crack. The illustration explains this dey 
(July 20, 1880). 


| J. Halley, Glasgow. 








2988.* Gear Wheels: R. Hadfield, Bloomsbury, 
Middlesex. (2¢.)—To prevent inequality of contraction in 
cast gear wheels the ordinary arms are dispensed wit! 1 
double dise or continuous plate is cast on ea oh side of the wheel 








rim. (July 20, 1880). 

2989.* Electric Pile: M. S. and P. S. ,Azapis, 
Paris, France. (2¢.]—Is an improvement on the 
and the Daniell pile. ‘Ihe invention essentially ec ens in su 
tuting for the acid a solution, in distilled water, of any salt. but 
particularly cyanide of potassium, or caustic potas! 
ammoniac, in the proportion of about 10 parts salt to 100 of water, 
(July 20, 1880), 


2991. Water Velocipedes : H. Whitehead, Ghee 
ter, and J. Snow, Skelton, Staffordshire. |: 
paddle-wheel revolves in a notch cut in the stern of the boat 
vessel, and is covered in by a pad¢le-box or casing. Th 
sits above the paddle-box. and operates pedals fitted to cranks 
each side of the axis of the wheel. The steering Tected | 


is elected by a 


iver 











rudder, (July 20, 1850). 
2993." Dumping Boats: = y Roem, London. 
(NV. Barney, Bergen Point, New Jersey, 

sists of two water-tight pivotted comy ee ae toform a re 





for the material to be dumped. The end plates or these c¢ 
ments have cog teeth, which engage with each other as the 
is open or closed. A rocking shaft and lever operate sliding t 
which when disengaged allow the bottom of th 
discharge the contents. When the load is dis 
ancy of the compart bottom to close 
(July 20, 1880). 

2994. Manufacture of Soluble Silicates: J. 
Duke, Totnes, Devon. [4/.]—lielates to the manufactur 
of silicates for manure, as mentioned in Specification 748 of 158 
(1) Portland or Roman cement, or any suitable natural silicate i 
taken and treated with hydrochloric acid, whereby it is conv 
into a gelatinous mass consisting of the silicates of alumi 
lime. (2) In order to obtain the silicates of potash, magnesia 
soda the — ral known as kainite, or other substances 
potash, magnesia, and soda is ee with sulphuric aci i 
sence hy is composed of one-third of the silicates obtai D ed s 
described above, one-third of superphosphate of lime, and : 
third of dried peat. Under certain circumstances other materia 
may be added, such as sulphate of ammonia, nitrate of 
liquor, &c. (July 20, 1880), 


2998. Casting Articles in Copper, Brense, ae.: 
P. M. Parsons, Blackheath, Kent. (2 rl ; 
are made of cast iron or steel strong enough to res i 
which is applied to the metal when in a molten conditi n 
invention consists in the construction of the moulds, ar 
application of pressure to fluid metal by forcing a } 

the mouth of the mould by hydraulic power or mecha 
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potash, gu 












with the object of producing castings of greater s 1a 
soundness than can be obtained by the ordinary system of casting 
(July 21, 1880). 

3001. Preserving Food, &c.: F. Artimini, _ 
rence. (2d.)—Is for improvements ou 8 Ieation 257 
and consists in an alteration of the prope ns of the ingre A nt 





forming the tiseptic, and in its further application to game 
and butter prepare the boric tartrate employed 1 to 14 part 
of tartaric acic id are added to 12 or 15 parts of boric a | 
solved in water. To the solution, which must not be hes 
180 deg. Fahr., is added one-half its volume of alcohol 
the improved antiseptic rises to the surface an 
dried. In use the substances are immersed for several 
an aqueous solution of the antiseptic. (July 21, 1880 

3002.* Packing ag eet or Molding a : 
Al are pac 
lined recesses in trays which pack into an outer case like on W 
in a chest of drawers, (July 21, 1880). 





he eggs 





3003. Manufacture of Bricks, Tiles, &c.: E. J. 
Ghachiesen and G. J. Kemp, Dartford, Kent. [1/ 
» following process constitutes the invention: Th e clay, earth, 
poe other materials which may contain solid substances, su 
stones or flints, are conveyed to a mortar mill, the heavy edge 





runners of which crush the materials, and allow them 1 t 
through a grating to a pug mill, where it is prepared in the 
sary plastic form. , 1880). 

3304.* Stopper for Bottles: C. T. and D. C. Miles, 
London. [2¢.)—The improved stopper consists of a cap. piece 
which closes the mouth of the bottle, the said cap piece having a 
button at the top and two depending clips at its sides, w hich take 
under the shoulder of the rim of the mouth of the bottle. ‘The « 
piece is furnished with an elastic washer secured to it by a 
The rim at the mouth of the bottle is not continuous, but has notches 
in it to allow the noses of the clips to pass when a stopper i 
applied. The underside of the shoulder is wedge-shaped between 
the notches. To apply the stopper the clips are slipped > roug 
the notches in the mouth rim, and the stopper is secured by aslight 
turn which causes the noses of the clips to take under the weds 
surface of the rim. (July 21, 1880), 

3005.* Ventilating Mines: J. Clark, London. 
[2d.}—The object of the invention is to avoid explosions in mines, 
and it consists in filling them with compressed air which escap¢ 
gradually through a valve in the up-cast shaft. At certain times 
the excess of pressure is removed to allow the gas to escape 





(July 2 
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the coal and to be removed, An air lock is provided in the down- 
cast shaft. (July 21, 1880). 

06.* Apparatus for Applying 
poosegrest c Plates, &c.: W. R. Lake, London. 
(G. Eastman, Rochester, New York, U.S.A.) _[2d.}—Relates to an 
apparatus by which an even layer of gelatine, varnish, or other 
substance may be applied expeditiously to flat surfaces. The 
coating material (for instance photographic emulsion) is contained 
in a reservoir to which is connected @ slotted tube with a valve 
between the two. A hot-water jacket surrounds the reservoir and 
tube. For use the slotted tube is arranged horizontally with the 
slot at the top. The plate to be coated is taken by a pneumatic 
holder and drawn steadily across the slot, whereby @ film of 
liquid is drawn out and deposited on the plate. The valve 
serves to regulate the flow. (July 21, 1880). 


3009.* Manufacture of Alloys of Nickel: A. M. 
Clark, London. (J. Garnier, Paris). [2d.]—Pure nickel after 
fusion and tapping contains more or less occluded oxygen, and is 
consequently brittle. To prevent this hurtful action of the oxygen 
it is necessary to incorporate with the melted nickel a substance 
having a strong affinity both for oxygen and nickel, such as phos- 
phorus. Phosphorus may be added in the form of phosphuret of 
nickel, or in a pure state or mixed with other metals than nickel, 
or in any other suitable form, (July 21, 1880) 


3019. Apparatus for Sawing Stone: T. L. Varley, 
Slaithwaite, Yorks. [2/.]—The saw blades have semicircular 
V or other shaped portions cut or stamped out of the sawing edge 
at intervals along its leagth to form teeth or sawing edges. In the 
body of the blade and between the teeth are other perforations, so 
that when the first line of sawing edges is worn away, the perfora- 
tions are cut through, and their edges form a new series of teeth, 
There may be several successive lines of perforations. (July 22, 
1880). 


3022.* 


Coating to 


Manufacture of Gloves: B. J. B. Mills, 
London. (Holbrook and Ginet-Montgelas, Grenoble, France.) (2d.} 
—Relates to an improved cut for the blanks. In the new glove 
the cutting for the thumb in place of being cut in the centre of the 
pattern or form used to cut the glove, is divided on the two 
exterior sides of the pattern, so as to make of the latter a 
form approaching to rectangular without any exterior projection, 
which effects a considerable economy in the extent of skin 
employed. (July 22, 1880). 

3027. Spinning Mixed Fibres: A. M. Clark, Lon- 
don. (£. Ajache and J. J. libs, Paris), (2d.]—Relates to a pro- 
cess of spinning a mixture of tow or flax combings and combed 
silk waste, A roving is first formed of a mixture of both fibres, 
and fr the yarn is produced by wet spinning, as 





m this roving the 
practised with flax, that is by passing the roving through a trough 
of hot water, and immediately after drawing it between rollers, 
jy this means the gummy matters of the flax and silk waste 
being softened by the hot water the fibres are split up into fine 
filaments and intimately intermingle. The yarn or thread becomes 
coated with the gummy matters of both materials, and is at once 
smooth, supple, and strong. The water may contain chemical 
agents Mf desired, (July 22, 1880) 


3032. Cigar Cases,&c.: C. Cheswright, London. 
[éd. 3 Figs.]—'\s for cases for cigars that will allow the goods to 
be seen and smelt, but not to be removed without the brand being 
destroyed, so that the purchaser has a guarantee of the integrity 
of the package. Caps of thin metal are formed corresponding in 
shape to the shape of the ends of a packet of cigars, and are held 
in position on such end by a band which runs longitudinally round 
the whole package. (July 23, 188). 


3063. Manufacture of Spirit: J. McGaan and 
W. O. Glassford, Liverpool. (4¢.)}—Is forthe manufacture 
of spirit by treating under pressure in a closed boiler crushed 
maize or other starch-containing materia! with dilute acid and 
water, so as to obtain a solution of glucose, which solution, after 
suitable preparatory treatment, is fermented by the aid of yeast 
food or like ferment, and then distilled. The process was partly 
described in Specification 512 of 1880, and is now carried on as 
follows: The crushed grain is mixed with three times its weight 
of water. and three parts of sulpharic acid to 100 parts of corn, 
and after digestion is transferred to a converter, where it is sub- 
jected to a high temperature by injecting steam at a pressure of 
8) Ib. to the square inch, the pressure being maintained for about 
six minutes, The contents of the converter are run out, and the 
cid neutralised by lime. The residue is filtered, and the liquid, 
having been brought to a proper specifie gravity and temperatare, 
is atonce fermented by the addition of ferment or yeast, and by 
the addition also of a material on which the ferment can feed, 
such as malt extract or mineral salts, When mineral salts are 
employed, the cost of lime and filtration may be avoided by the 
substitution for sulphuric acid of other acids, such as tribasic 
phosphoric acid and tartaric acid. The mineral salts to be used 
are, per 100 parts of grain, potassium carbonate, 1.3 parts; potas- 
sium silicate, .03 parts; ammonium carbonate, .56 parts; ferrous 
sulphate, .17 parts, (July 24, 1830). 


3092. Antifouling Composition for Ships’ Bot- 
toms: F.N. and E. G. Baird, Glasgow. [4/.)—Consists 
essentially in the preparation of a new composition by the combina- 
tion with ordinary * metallic soaps” of various proportions of 
paraffine wax or scale or other similar products of paraffine or 

2m, which may be added to the metallic soaps of com- 
oc introduced with the ingredients of such soap during 
manufacture. (July 27 















, 1880). 


3257. Manufacture of Chilled Articles of Steel 
and Iron: H.Springmann, Berlin. ((. /. A 

Teichhutte, Brunswick), {[2d.]—Claims (1) the manufacture of chilled 
s from a mixtare of melted white and grey or melted 
1 or melted grey pig iron as one component, and melted 
las the other component. (2) The application of red heat to 
such chilled castings in a retort or oven after they are removed 
from the mould. (August %, 1880). 


4573. Dressing Axle Arms for Wagons: J. B. 
Savage, Southington, Conn., U.S.A. (2. R. Miller, 


. Quensell, 


Asuir 


+) 





at 





Plantsville, Conn., U.S.A.) (6d, 4 Figs.)—This complete specification 
describes an apparatus for treating the axles of wagons, , 80 
that the effect of wear and the consequent ‘‘end shake” of the 


wheel may be remedied, without rendering necessary the removal 
of the old axle box, and its replacement by a new and longer box. 
The arrangement wil! be understood by reference to the sectional 
view shown in the illustration; A isa metal dise having a hub A! 
of the cylindrical form shown. The disc has an opening a that 
contains a block c, which is kept in an upward position by spiral 
spring D, and operated by screw E. This block receives the 
cutter G, which is capable of adjustment. The hub A! fits loosely 
into a cylindrical sleeve K, which is provided with set screws &'. 
These screws impinge upon the periphery of a sectional ring B, 
which can turn freely in a groove a. A sleeve Lis placed on the 
axle and driven firmly on its tapering periphery, and the apparatus 
is passed over it until the cutter G is in the desired position with 
relation to the inner shoulder m, when the radial set screws &' are 
turned and caused to firmly clasp the sleeve L. On turning the 
apparatus by the handles A®2, the cutter G turns or faces the 
shoulder m to the desired extent. The apparatus is then reversed 
and the shoulder m* acted uponin a similar manner, The cutter 
is also used for reducing the length of the screw m?. When the 








screw thread has been cut up to the shoulder by ordinary screw 
dies, the axle is ready for use. (November 18, 1880), 


4625. Hand Trucks or Barrows: W. R. Lake, 
London. (£. J. Leybourne, Fredericksburg, U.S.A.) (6d. 7 Figs.) 
—Relates to improvements in hand trucks or barrows for loading 
railway vehicles with luggage and for carrying articles to be 
dumpe1. Is also applicable for use in hospitals and for loading 
ordnance. The barrow has a platform or load bed which can be 
more or less elevated, and is so constructed as to deliver its load 
at the side of the vehicle and be entirely independent of such vehicle 
for its support. It is arranged to stand up aloneand be self-sup- 
porting, when its platform is fully raised for the delivery of a 
load therefrom, or the reception of a load thereon. (November 10, 
1580). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the piesent time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 








Fire ENGINES FOR THE LONDON FIRE BRIGADE.— 
Six new engines are being built by Messrs. Merryweather 
and Sons at their Greenwich Works for the Metropolitan 
Brigade. These are to be of the same construction as 
their ‘‘ Double Gold Medallist’’ of Paris Exhibition 
notoriety and likewise as the Australian (Sydney) Prize 
Engine. 


Frencu Evecrric Lieut ComMpANrsEs.—It is intended 
to amalgamate the various French electric light com- 
panies now working the Jablochkoff, Gramme, Jamin) 
and Werdermann systems, and to form one society with a 
very large capital. The arrangements connected with this 
enterprise are in the hands of one of the leading financial 
houses in Paris. 





THe METEOROLOGICAL SocreTy.—The usual monthly 
meeting of this Society was held on Wednesday, 16th inst., 
at the Institution of Civil Engineers, Mr. G. J. Symons, 
F.R.S., President, in the chair. I. L. Bell, F.R.S., J. 
Bernays, A. W. Blyth, J. Church, F. W. Cory, S. Cutler, 


D. L. K. Edge, C. Horsley, W. D. Howard, C. Kelly, 
M.D., G. Lingwood, W. Macgeorge, Captain J. P. 


Meclear, R.N., A. Rigg, and H. C. Stephens were elected 
Fellows of this Society. The following papers were read : 
** Relative Humidity,’’ by Charles Greaves, M. Inst. C.E.. 
F.G.S. The object of this paper was to show that the 
term ‘‘ relative humidity’? was frequently the cause of 
misunderstanding and that it was desirable that some 
other tables with a more correct denomination shonld be 
used in order that reliable values of this factor in our 
climate should be recorded. ‘‘ On the Frost of January, 
1881, over the British Isles,” by William Marriott, 
F.M.S. The author pointed out that the severe frost of 
the 7th to the 26th was remarkable for its unexpected 
appearance, its long continuance, and its sudden breaking 
up. The weather during the first week of January was 
comparatively mild, but frost set in over the north of 
Scotiand on the 5th. The author then gav2 the lowest 
thermometrical readings from about 300 stations in the 
United Kingdom, for each day of the frost, which were 
plotted upon diagrams clearly showing the relative seve- 
rity of the weather experienced in each district. The 
lowest readings were 22 deg. at Blackadder, 16 deg. at 
Kelso, 15 deg. at Stobo, 11 deg. at Thirlestane Castle, and 
10 deg. at Melrose on the 17th. Reference was also made 
in detail to the rivers and lakes which had been frozen 
over, and to certain incidents proving the remarkably 
low temperatures which had occurred. Some idea of the 
intensity of the frost may be gathered by the fact that in 
the south of Scotland the temperature fell below 10 deg. 
on more than 11 occasions, below 20 deg. on 19 occasions, 
and was below 32 deg. on 25 to 29 occasions. In the 
London district readings below 10 deg. occurred on two or 
three days, below 20 deg. on 10 days, and below 32 deg. on 
20 days. In Ireland temperatures below 10 deg. were 
registered on 6 or 7 occasions, below 20 on 12 or 14 occa- 
sions, and below 32 deg. on 22 to 24 occasions. No place 
in the British Isles was exempt from the frost, even at 
Scilly the temperature was below 32 deg. on three days, 
the lowest being 29 deg. on two occasions. The winter 
sea-side health resorts afforded no protection from the 
frost ; at Penzance the temperature fell below 32 deg. on 
10 occasions, at Torquay on 11 occasions, and was below 
20 deg. on six occasions ; at Ventnor it was below 382 deg. 
on 19 occasions and below 20 deg. on three occasions, and 
at Bournemouth it was below 32 deg. on 23 and below 
25 deg. on 10 occasions. The heavy falls of snow prevented 
the frost from penetrating far into the ground, but where 
the snow was cleared away the temperature of the soil fell 
considerably. A diagram was exhibited showing the mean 
temperature of January in the neighbourhood of London 
for each year, from 1774 to 1881, from which it appeared 
that the low mean temperature of 31.6 deg for last month 
had only been surpassed on five occasions, and that the 
three years 1879-1881 have been very cold, the mean for 
this period being only 32.2 deg.; there is no instance 
during the past 100 years of any three consecutive Januarys 





DALZELL STEEL WORKS, MOTHERWELL, 
NORTH BRITAIN. 

To meet with the quickly growing demands for mild 
steel in boiler making and shipbuilding, Mr. David Colville, 
of Motherwell, has, on ground adjoining his present iron 
works, just completed an extensive and distinct works for 
its manufacture by the Siemens process, ground having 
been broken in February of last year. 

Gaseous fuel is supplied to the melting and reheating 
furnaces by a battery of thirty-two Siemens gas producers. 
The melting department contains four large Siemens 
furnaces capable of producing 500 tons of steel ingots 
weekly, and is conveniently situated for delivery to the 
mill department, which contains five large reheating 
furnaces—two for the hammer and three for the mills. 
The hammer is of a powerful description, made by Messrs. 
R. Harvey and Co., Glasgow, having cylinder 33in. in 
diameter by 8ft. stroke, and a falling weight of about 
12 tons ; this, aided by a steam working pressure of 80 lb., 
is capable of producing considerably over a 400 foot-ton 
blow. The cylinder is supported on two massive wrought- 
iron box frames each in one piece, reaching‘from cylinder 
to base ; the anvil castings weigh in all over 150 tons. 

There are two mills, one on each side of the engines, and 
intended for the present to work alternate shifts. The 
one is a plate mill with two pairs of rolls each 8 ft. long by 
28 in. in diameter, one pair being chilled the other grain, 
and is capable of rolling plates up to 93in. in width. The 
other is a 27-in. bar mill with three pairs of rolls, and is 
capable of rolling the heaviest class of angle, bulb, and 
bulb T_sections of bars. The engines are of Ramsbotttom’s 
reversing type, the cylinders being 40 in. in diameter by 
4ft. Gin. stroke, worked with 80 lb. steam, and are fitted 
with the Allan link motion placed under the driver’s easy 
control by means of steam and cataract reversing cylinders. 
The driver is placed on an elevated platform at rear of 
engines and commands a complete view of both mills and 
engines. ‘The engines are geared tothe mills in the propor- 
tion of about three to one. The whole plant is of the most 
improved modern description, of great strength and massive- 
ness throughout in design, the forgings and gearing 
being almost entirely of Siemens steel, and the performance 
since the start last week has been giving great satisfaction. 

The plate shears are also of powerful description with 
shearing blades 10 ft. in length having 12in. stroke. The 
hot saw for the bar mill is of an improved design, driven by 
a pair of 8 in. horizontal engines ; a long train of carrying 
rollers driven by a separate pair of reversing engines carries 
the bars to and from the saw. The whole of this fine plant, 
engines, mills, shears, and saw are from the workshops of 
Messrs. Turnbull, Grant, and Jack, of Glasgow, and reflect 
much credit on the makers. Four large boilers of combined 
flue and multitubular type, worked at 80 lb. pressure and 
constructed entirely of Siemens steel, supply the steam. 
The roof, entirely of wrought iron, covers an area of about 
5500 square yards, and is well lighted and ventilated. The 
chemical and mechanical testing houses combined in a new 
range of offices adjoining the works are fitted complete with 
the most modern appliances, the latter containing a new 
improved testing machine made by Messrs. Joshua Buckton 
and Co., of Leeds, capable of testing up to 50 tons on the 
piece, the whole operation being entirely done by steam 
power. 

The works have been constructed to the designs and 
specifications made under the superintendence of Mr. W. 
Cuthill, late of Newton Steel Works. 








FOREIGN AND COLONIAL NOTES. 

Foreign Iron Ore in the United States.—The chief of 
the Bureau of Statistics at Washington has prepared a 
table showing the imports of foreign iron ores into the 
United States, from which we learn that for the fiscal year 
ended June 30, 1879, the total quantity imported was 
150,821 tons, value 343,034 dols. ; for the same period of 
1880, 425,012 tons, value 1,193,034 dols.; and for five 
months ending November 30, 1880, 232,284 tons, value 
636,219 dols. In the list of countries delivering iron ores 
to the United States, Spain stands at the head, having in 
1879 shipped to the American Republic 80,044 tons of iron 
ores, valued at 154,211 dols.; in 1880, 134.807 tons, 
valued at 314,074 dols.; and for the five months ending 
November 30, 1880, 91,858 tons, valued at 199,534 dols. 
The second largest importations of iron ores into the United 
States came from the French possessions in Africa, and 
the adjacent islands, viz., 1879, 31,727 tons, value 88,159 
dols. ; 1880, 113,222 tons, value 336,758 dols. 


Binocular Glasses.—The credit of the invention of 
binocular glasses has been usually assigned to a certain 
Bohemian friar, Father de Reita, who died at Ravenna in 
1660. His treatise was published in 1645. In 1677 there 
appeared in Paris a volume entitled ‘‘ La Vision Parfaite,’’ 
by Pére Cherubin, of Orleans; this work contained an 
account of some improvements on De Reita’s discovery, 
illustrated by excellent copperplate engravings. Lately, 
bowever, Signor Govi has unearthed in the ‘‘ Bibliothégue 
Nationale”’’ a printed document which proves the antiquity 
of binocular glasses to be a little more remote. This docu- 
ment is a placard by one Chorez, of Paris, and says that 
the ‘“‘admirable lunettes’’ it describes, and which are 
represented by accompanying figures, were invented by 
Chorez and dedicated to the king in 1625. 


Canadian Pacific Railway.—The Canadian Government 
has dealt generously with the Canadian Pacific Railway 
syndicate. A clause in the contract which says that the 
Government shall ‘‘ cause to be completed’’ the section of 
the line between Lake Superior and Selkirk, and that 
between Kamloops and Port Moody, upon both of which a 
considerable amount of work has already been done, means 
that the Government shall pay the construction bills and 
present these sections free of charge to the company. The 





baving so low a mean temperature. 


two sections when completed will cost the Canadian Govern- 
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surveys. 

New Zealand Railways.—Work in connexion with 
the Dantroon and Hakateramea Railway is being pushed on 
rapidly. A ballasting engine is running over six miles of 
ground beyond Duntroon, and it is expected that in a month 
or six weeks the line will be sufficiently advanced to permit 
the engine to proceed to Kurow. A deputation consisting 
of several residents of Shag Valley waited recently upon 
the Honourable the Minister for Public Works in reference 
to a railway from Palmerston to Wairbemo. The line is 
nine miles in length and three miles of it were constructed 
by contract about twelve months since. The ‘‘ unemployed’”’ 
have since completed two miles more, so that altogether 
five miles lie ready for rails and sleepers. The object of 
the deputation was to urge the completion of the line as 
soon as possible, and to ask that the five mile portion 
should be made available for the traffic of this season, 
which, it was stated, would be large. Mr. Oliver said that 
he could not promise that the number of the “‘ unemployed”’ 
on the section at present would be increased. He would, 
however, make inquiry as to the state of the vote made by 
the Colonial Parliament. 

Fast Locomotives on the Pennsylvania Railroad. — 
The Pennsylvania Railroad Company has turned out 
from the Altoona shops a coupled locomotive having 
cylinders 18 in. by 24 in., 6 ft. drivers, and a slab 
frame of the English type. It was designed to run the 
89 miles between Philadelphia and Jersey City in 90 
minutes, but from all accounts it has not proved a 
success. Some time in July last it was placed on 
the road and attached to a freight train, so as to be 
limbered up. It is now in the fast passenger service 
between Jersey City and Philadelphia. The company 
experiences difficulty in keeping its main boxes cool. The 
company has now in course of construction another fast 
express locomotive with cylinders 18 in. by 24 in., and 
64 ft. drivers, which is expected to reduce the time between 
the two cities to 90 minutes. 

The East River Bridge.—At the January meeting of the 
trustees of the East River Bridge, the action of the 
executive committee was ratified, awarding the contract 
for the New York approach over Franklin-square to the 
Delaware Bridge Company for 120,000 dols. The contrac- 
tors are to give bonds for 25,000dols. The financial state- 
ment showed that the total receipts to January 1, 1881, 
were 12,644,841 dols., the expenditure 12,575,403 dols., and 
the cash on hand 69,438 dols. In response to a question 
from Mr. J. T. Agnew, asking what progress was making 
by the Edgemoor Company under its contract, for furnish- 


bria Iron Works 2887 tons of the steel blooms for the 
bridge (about half the entire quantity), and 1160 tons had 
been rolled and sent to Edgemoor to be manufactured. Of 
the floor beams, made in two sections, 72 sections had been 
made, and 230 steel trusses. Mr. Murphy said that a beam 
would be put in place in a few days in the bridge. 


Queensland Railways.—The plans, &c., of the Bunda- 
berg and Mount Perry Railway second section, the Cler- 
mont extension of the Central Railway, and the Brisbane 
and Sandgate Railway, with a branch to the racecourse, 
have been approved, and the money for their construction 
having been voted and included in the last loan and being 
also in the Treasury, the contracts will be let ‘as speedily‘as 
possible. Two railway proposals made by the Queensland 
Government, have been recently rejected by the Legis- 
lative Council, viz.,a branch from Oxley to South Bris- 
bane, and the Brisbane River Valley, or Mount Esk Exten- 
sion of the Southern and Western Railway of Queensland. 


Canadian Railways.—The total extent of railway com- 
pleted in the province of Ontario, Canada, to the close of 
1880 was 2014 miles, of which 1464 miles have been finished 
since the Confederation of the Canadian Colonies. Of 
railways under construction in Ontario there are at the 
present 510 miles, of which the greater part is expected to 
be completed and ready for traffic before the close of the 
current year. The length of line actually completed in 
1880 was a little over 66 miles. 


American Canals.—Those who consider that the day of 
inland water transportation is over make a mistake. The 
Erie Canal carried last year, according to the report of 
the state engineer, Mr. Seymour, 6,462,290 tons, the 
greatest amount by far ever carried on the canal. In 1876 
only 1,745,320 tons were carried. The revenue last year 
was 1,164,567 dols., an increase of 238,823 dols. over the 
previous year, notwithstanding the early close of navigation. 


New Zealand Railways.—Some extensive additions are to 
be made to the railway shops at Hillside, Otago, New Zea- 
land. The principal building, the engine repairing shed, is to 
be extended, and the gap in the northern side is to be filled 
in, so that an extended area of 45 ft. by 30 ft. will be given. 
On the south side the whole building is to be extended to 
the full width for 80 ft. and the gap behind the present 
boiler house is also to be filled up. A second line of rails 
will be carried through the building. The present smiths’ 
shop will be thrown into the repairing shop, and a new 
extension southwards will be erected for the smiths. The 
carriage repairing shed, which is now 120 ft. by 48 ft., is 
to be made double its present size, and the woodwork and 
machinery now in the repairing shed is to be erected in 





ing steel for the superstructure, Mr. Murphy read a letter 
from Mr. Paine, whois superintending the work. He stated 
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driving the machinery in the carriage shop, and a boiler 
house is to be built for it. The carriage-painting shop, 
which is now 80 ft. by 30 ft., is to be extended to three 
times its present size, and additional lines are to be laid 
throughout the yard and the yard filled in, so as to increase 
the available area. 


Hallett and Terowie Railway.—This new South Aus- 
tralian line starts from the Hallett station-yard, 120 miles 
from Adelaide, and terminates at Terowie. For its whol» 
length of 20} miles it runs nearly due north. There i« 
only one intermediate station, that being at Yarcowiec, 
14 miles from Hallett. The earthworks throughout are 
light, and the gradient is good. The steepest gradient is 
1 in 85, and continues only for a short distance after leav- 
ing the Hallett station-yard. There is no cutting or 
embankment of more than 8ft. or 9ft. in depth, an 
there are few bridges of any importance, the largest havin 
three 20 ft. openings, and being across a creek about eight 
miles f10m the starting-point. There are, of course, num« 
rous culverts, from 2 ft. 6in. to 10 ft. in width, these being 
all open and crossed by iron girders. The rails are of stee!, 
50 lb. to the yard, while those on a new South Australian 
narrow- gauge line from Yongala to Jamestown are on!y 
41 lb. per yard, although of the same material. The Par- 
liamentary vote for the Hallett and Terowie extension wis 
132,0001., and it is satisfactory to know that the work has 
been carried out within that sum, the total expenditur 
having been 124,711. 

A Great American Tunnel.—Mr. Katta is getting 
machinery on the gound, preparatory to building a double 
track tunnel through a solid mass of rock known as Bergen 
Hill, for the New York, Ontario, and Western Railroa: 
Its length will be 4225 ft., and it will extend from 
Weehawken on the Hudson river westward tothe Hacken- 
sack meadows at New Durham. The time within whic! 
this work is to be accomplished would have astonish: 
people born before the era of modern engineering. as tl.c 
contract provides that all must be completed in one year 
from November 19, 1880. The eastern approach cut 
measures 150 ft. ; the tunnel proper 4225 ft. ; the western 
approach cut 2700ft. The earth cut comprises 131,00) 
rds ; loose rock 9000 yards ; solid rock, 44,500 yards, 


ya 
exclusive of 79,607 yards on the tunnel proper. The 
height of the tunnel is 20} ft.; the width 27 ft. The 


shafts, five in number, involve 2103 ft. of rock cutting- 
The track will rise 25 in. per 100 ft. to a point near 
the meadows and then fall 40 in. per 100 ft. The 
new railroad will give a third route through the rocky 
barrier of the Lower Hudson, of which the Delaware, 
Lackawanna and Western, and the Erie are the two 
first. 
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MINERAL FUEL IN THE UNITED 
STATES.—No. XIII. 
Tue ANTHRACITE FIELDS OF PENNSYLVANIA, 

In 1812, Messrs. White and Hazard, who were 
then manufacturing wire at the Falls of Schuylkill, 
jnduced a number of individuals to associate and 
apply to the Legislature for a law for the improve- 
ment of the River Schuylkill. ‘The coal, which was 
said to be on the head waters of that river, was held 
up as an inducement to the Legislature to make the 
grant, when the senator from the Schuylkill asserted 
that there was no coal there, that there was a kind 
of ** black stone” that was ‘‘ called” coal, but that it 
would not burn. 

Their application to the Legislature as individuals 
having failed, they called a meeting of those 
interested in the Schuylkill navigation in Phila- 
delphia, where Mr. White proposed the application 
to the Legislature for a charter for a company to 
improve the Schuylkill for a slack-water navigation 
by dams and locks. ‘This was the commencement 
of the present Schuylkill Navigation Company. 
which was incorporated in 1816. Another account 
states that ‘‘ during the war Virginia coal became 
very scarce, and Messrs. White and Hazard having 
been told by Mr, Joshua Malin that he had suc- 
ceeded in making use of the Lehigh coal in his 
rolling mill, procured a cartload of it, which cost 
them one dollar per bushel. This quantity was 
entirely wasted without getting up the requisite 
heat. Another cartload was however obtained, 
and a whole night spent in endeavouring to 
make a fire in the furnace, when the hands shut 


Tus ANTHRACITE CoAL PropucrTion oF 
By RicHarp 


the furnace door, and left the mill in despair. For- 
tunately one of them left his jacket in the mill, and 
returning for it, in about half an hour, noticed that 
the door was red-hot, and upon opening it, was 
surprised at finding the whole furnace at a glowing 
white heat. The other hands were summoned, and 
four separate parcels of iron were heated and rolled 
by the same fire before it required renewing. The 
furnace was then replenished, and as letting it alone 
had succeeded so well, it was concluded to try it 
again, and the experiment was repeated with the same 
result. 

From that time they continued the use of anthra- 
cite coal, which they received from Schuylkill 
County in'wagons, and occasionally in flats by the 
freshets, and from the Lehigh, in one of Messrs. 
Miner and Co,’s * arks,” 

In January, 1818, Messrs. White and Hazard, 
joined by Mr. Hants, obtained the control of the 
Lehigh Coal Mine Company’s lands. In the suc- 
ceeding March, a law was obtained granting to them 
as individuals, the power and privileges on the 
Lehigh usually granted to navigation companies, 
with only the additional privilege of trying the 
experiment of a navigation by means of artificial 
freshets. In July following, the Lehigh Navigation 
Company, and in October the Lehigh Coal Com- 
pany were formed, which together were the founda- 
tion of the present Lehigh Coal Navigation Com- 
pany, as will appear by the preamble of their 
charter, passed in 1822. The improvement of the 
Lehigh was commenced in August, 1818. In 1820, 
only two years from the commencement, coal was 
sent to Philadelphia by an artificial navigation, and 
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oe i cetiesientetitiael 
Tue Wromina Region, Tue LEHIGH REGION. tas ners oa, 
— ; ne eat > . Schuylkill, Northumberland, ALL THE 
Luzerne and Sullivan Counties. oS... Columbia, Dauphin, and Lebanon REGIONS. 
Years. | | Counties. 
| 
ene Total | ens | Total en eee Total Tota 
Shipments Production. Shipments. Production. Shipments. Production. a a 
— — | ——— | ——_— enmaes 
Before | 
1820 10,000 she 3,000 5,000 18.000 
1820 800 365 665 500 1,965 
1821 1,000 | 1,073 1473) | 800 3,273 
1822 | 1,200 | 2240 | 2,740 | 1,000 4,910 
1823 pas | 1,300 | 5,823 6,523 i | 1,200 9,023 
1824 | 1,700 | 9541 | 10,441 a 1,500 13,641 
1825 2,000 | 28,393 29,493 5,306 | 7,006 38,499 
1826 2.700 | 31,280 | 32,780 16,835 | 19,335 54,815 
1827 4,000 32,074 34,274 29,493 | 32,893 71,167 
1828 a 6200 | 30,233 | 33,233 47,181 52,481 91,914 
1829 7,000 16,800 25,110 | 29,110 78,293 87,293 133,203 
1830 42,000 58,200 | 41,750 | 46,850 .§ | 104,584 209,634 
1831 54.000 78,300 | 40,966 | 47,166 8 | 104,854 230,320 
1832 84,500 121,700 | 75,000 | 82,700 243.771 448,171 
1833 111,777 161,777 | 123,000 | 132,100 | 298,333 592,210 
1834 43,700 53,008 106,244 128,874 | 274,977 
1835 90,000 — 131,250 | | 410,805 
1836 25,360 : | 521,47 
1837 139,041 | 630398 
1838 94,083 521,951 
1839S 146,760 38 545,446 957,436 
1840 | 177,867 467,796 560,421 1,008,220 
1841 229,955 607,005 | 725,978 1,127,005 
1842 | 301,856 551 i 4 | 659,047 1,286,595 
1843 340, 87,312 9,27 
1844 435,434 | | 1,015.62 
1845 5 | } | 1,298,331 
1846 > | 1,480,247 
1847 | 1,889,165 
1848 1,973,185 | 
1849 | 1.942.168 
1850 2,079,387 ‘ 
1851 ‘ 2,705,591 | i¢ 
1852 07 } 2,967,884 | § 
1853 5 | | 2,984,765 | ve 3 
1854 } 2 | | 3,572,132 6,846,556 
1855 1284113 | | 4,130,852 7,684,542 
1856 1,351,970 | 4,143,288 7,999,767 
1857 | 1,318,541 | | 3,906,857 7.694,842 
1858 ; | 3,741,790 | 7,864,230 
1859 | 3,979,809 9,010,726 
1860 | 9,807,118 
1861 | 9,147, 461 
1862 | | 9,095,031 
1863 . 10,953,077 
1864 4,756,532 11,631,400 
1865 4,979,457 10,783,032 
1866 6,245,599 14,092,857 
1867 . ‘ 5,899,505 14,345,644 
4 , 068.369 | 7979 — | 6,097,947 15,810,466 
869 3,068,368 7,279, 54: 6,782, 375,678 
1870 7,554,909 | 8,814,024 5516312 17'819°700 
1871 6.713.773 7,690,251 7,120,340 17,379,355 
1872 | 9191171 10.750,050 | y 7,131,209 22,084,083 
1873 10°047,241 H1744,141 6994454 7,335,333 880, 
1874 9513042 | 10,241,032 6'810.087 7,286,793 
1875 10'519,998 | 11,062,520 6,393,441 6,713,113 
1876 8,100,000 8,530,000 6,200,000 6,500,000 19.000.000 
1877 7,900,000 8,323,000 4,200,000 4,400,000 | 8 200,000 | 8,600,000 21,323,000 
1878 7,750,000 | 8,250,000 3,245,000 3,440,000 | 6,520,000 6,910,000 16,600,000 
1879 12,575,000 | 13,300,000 4,550,000 4,825,000 9 500 9,556,218 27,711,250 
1880 11,419,279 12,104.456 4,463,221 4,731,014 | 7,554,742 8,008,027 24,843,477 
5 185,048,805 76,043,917 85,418,245 | 161,535,590 182,250,481 452,717,559 








Wyoming includes the Loyalsock region in Sullivan County, opened in 1871. The production of this region has been as follows: 


1871, 23,122 tons; 1872, 61,527 tons; 1873, 32,058 tons’; 1874, 36,263 tons ; 1875, 16,522 tons; 1876, 30,000 toms; 1877, 23,000 tons 


37,000 tons ; 1879, 50,000 tons; 1889. 50,000 tons. 


; 1878, 


was sold at 8.40 dols, per ton delivered. In 1821 
and 1822 the quantities were so much increased, that 
the public became secure of a supply, and its own good 
qualities, together with its reasonable price, gave it 
an extensive and rapidly increasing demand, At this 
period, anthracite coal may be said to be permanently 
introduced into use, and in 1824 the Lehigh 
Company reduced the price of coal to 7 dols. In 
1825 coal first came to Philadelphia by the im- 
proved navigation of the Schuylkill; the quantity 
being 5300 tons. In 1826 13,265 tons of coal were 
transported on the Schuylkill, and 31,280 tons on 
the Lehigh. And by January, 1827, anthracite 
coal promised to become the largest and most pro- 
fitable product of Pennsylvania. The subjoined 
‘Lable, prepared by Richard P. Rothwell, shows the 
rapid development of anthracite mining in Penn- 
sylvania since 1820, the first year when records of 
the production were kept. 


LITERATURE, 


Measures, Weights, and Moneys of all Nations, and an 
Analysis of the Christian, Hebrew, and Mahometan 
Calendars. By . S. R. Woonnovusz, F.R.A.S. 
Sixth Edition. London: Crosby Lockwood and Co. 

Tus is one of Weale’s rudimentary series which has 

gradually expanded in passing through half a dozen 

editions, until it has developed into its present 
complete and useful form. It contains a very good 
essay on the elaboration of the British and metrical 
standards of weights and measures, and embodies in 

a large number of tables the weights and measures 

of all or nearly all the countries of the world using 

them, together with the various English equivalents. 

It also gives the equivalents in ten different values 

for the standard unit of length of some 150 different 

localities. Among these ten equivalents we notice 
one called French “ pieds,” which leads to the sup- 
position that these particular tables are of venerable 
age, and are more curious than valuable. The 
second portion of the book, devoted to the measures 
of time, will be found of interest, especially to 
those who care to elucidate the principles of the 
Hebrew and Mahometan calendars, the mysteries of 
Dominical letters, golden numbers, and so forth. 








River Bars: Notes on the Causes of their Formation, and 
on their Treatment by Induced Tidal Scour, with a 
Description of the successful Reduction by this Method 
of the Bar at Dublin. By I. J. Mann, Assistant Engineer 
to the Dublin Port and D ks Board. London: Crosby 


Lockwood and Co. : 

As the contents of this book have substantially 
appeared in the columns of ENGINEERING, a very brief 
notice of it will suffice. The various chapters deal 
with the characters, the manner and the causes of 
formation of bars, the various modes that have been 
devised with more or less success in effecting their 
removal, the Dublin Bar and the history of the . 
harbour improvements, and the effect produced 
upon the Dublin Bar by an induced tidal scour. 
The first work to improve the condition of Dublin 
Bay was commenced in 1748 by the construction of 
a sea wall on the south side of the harbour, and in 
1819 it was decided to construct a second wall on 
the north side of the harbour to increase the shelter, 
to shut out the influx of sand from the north, and to 
admit as large a body of water as possible with the 
incoming tide in order that the current produced by 
its outflow might deepen the bar without hindering 
the navigation. Francis Giles and Telford were 
chiefly concerned in the arraugement and carrying 
out of this work. The wall, when finished, was 
9000 ft. long, 5600 ft. being raised 6 ft. above high 
water, while the remainder is uncovered only as the 
tide recedes. The area enclosed between the two 
walls, including the estuary of the Liffey, is about four 
square miles, and it isestimated that about 25,000,000 
tons of water flow in and out with each tide; the 
maximum velocity of the efflux is about 34 miles. 
In 1819 the depth of water over the bar at low tide 
was 6 ft. 6 in., and this depth had increased in 1873, 
when the latest soundings, with one exception, were 
taken, to 16 ft. ; the soundings made in intermediate 
years showing that the improvement had taken 
place gradually, the mean being about 2 in. per 
annum. Very recently a new survey was made of 
the bar, when it was found that no increase in the 
depth had been effected since 1873, although the 
extent of the bank was somewhat less ; the scouring 
action of the induced currents created by the har- 
bour works had therefore apparently arrived at its 
maximum efficiency seven or eight years ago. Mr. 





Mann’s book contains a sufficient number of well- 
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executed charts and sections, and the publishers 
have spared no pains in their successful efforts to 
produce a book of excellent appearance. 
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AN ELECTRICAL FIRE TELL-TALE. 

Tue value of an effective apparatus for promptly 
telling the outbreak of a fire can hardly be over- 
estimated, since it is precisely in its very earliest 
moments that a fire is most vulnerable. If taken 
in time there are few fires but may be extinguished 
with a bucket of water, or at any rate a hand-pump, 
and hence it is rather to be wondered why hoase- 
hold fire-alarms are not more general. At least we 
might expect that large warehouses, factories, and 
theatres, where so many valuable dresses are kept, 
and lives endangered by panic, would be provided 
with automatic fire alarms, but such is not the case, 
and the reason is, perhaps, rather to be sought in 
the defective nature of those tell-tales which have 
hitherto been put forward. 

The working principle of all these apparatus is 
the expansion of certain substances under an increase 
of temperature. Mercury has been employed to 
rise in a thermometer tube with the growing heat of 
the outbreaking fire and by coming into contact 
with a platinum wire sealed into the tube complete 
the circuit of a voltaic battery and ring a bell. 
But this device is a very imperfect one, since it 
admits of no regulation for different temperatures 
or positions, and does not discriminate between a 
slow rise of temperature due to the climate or 
ordinary causes, and a sudden rise due to fire. The 
French alarm which depends on the melting of 
a piece of tallow by the heat and the consequent 
completion of a bell circuit, is so crude and imperfect 
as to be altogether unsuitable for domestic use, and 
of doubtful service even in factories, A very 
promising apparatus has, however, been introduced 
by Mr. R. T. Brown, late electrician and superinten- 
dent of the West India and Panama Telegraphs. 
Brown and Bogen’s automatic fire detector is 
especially designed for private use or for shops, 
warehouses, ships, and works. It is intended to 
announce the outbreak of a fire in the lobby, 
or apartment where it is placed to the inmates of 
the house or the watchman on duty. It is, we 
believe, a matter of fact that the majority of Lon- 
don fires are first observed by the policeman in the 
street, and it is he who givesthealarm. But before 
this can take place it is clear that the fire must have 
been burning fora considerable time. It must have 
reached no mean dimensions ere it attracts the notice 
of a person outside, and when the inmatesare warned 
of the fact by the policeman it is probably high time 
they were decamping to save their lives. Had they 
been told earlier of the outbreak by a fire detector 
on the premises, they might not only have been saved 
undue alarm but been enabled to put out the con- 
flagration in its incipient stage. The mere sense of 
security which the possession of such a tell-tale in the 
house would give is of itself a thing worth paying 
for, to say nothing of the privilege of being able 
to attack the fire while yet in its infancy. 

The automatic fire detector is very similar with 
that illustrated and described by us on page 265 of 
our twenty-ninth volume. Electrical contact is 
made by the curvature of a compound bar of two 
different metals through their unequal expansion 














under a rise of temperature. Fig. 1 is a side 
view of the sensitive part of the detector, and 
consists of two straight blades a 4 made of strips of 
different metal soldered together and so arranged 
that when heated they will become curved. They 
are placed side by side parallel to’ each other, and 
enclosed in a protecting cage of metal e, open so as 
to allow the air to enter freely and circulate round 
them. At one end they are attached to insulating 
supports, upon which are fixed the binding screws 
ec, for holding the ends of the conducting wires 
leading to the battery and alarm bell; and at the 
other end one blade is provided with a contact screw 
a' by which it makes contact with an arm /? carried 
by the other blade (see Fig. 2). The pressure 
of these contacts is regulated by means of adjusting 
screws ¢ d' which bear upon the blades near their 
fixed ends as shown in Fig. 1. Now a main 
peculiarity of the detector is that the blade a is 
sheathed in a sleeve of paper or other non-conductor 
of heat while the other 4, is left bare. The end of 
the cage is closed, after the contacts are adjusted, 
by a turn-button e’, and ¢? is a hook on the side of 
the cage for entering a socket conveniently placed 
to support the instrument. One or more of them 
is fixed up in the apartment or warehouse to be 
protected and each is connected with a battery in 
such amanner that so long as both blades are in 
contact the current flows. When a fire breaks out 
the detector acts in one of two ways according as 
the fire influences it. If the rise of temperature 
which takes place be a sudden one the bare blade 
feels it much more promptly than the clothed one, 
and consequently curves away from the latter, 
thereby breaking contact with it and interrupting 
the current. Now this interruption by means of an 
electro-magnetic indicator in circuit is caused to 
drop a disc indicating the room, and to ring an 
alarm bell. If on the other hand the rise of temper- 
ature be a very gradual one the two blades will 
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expand equally, but as soon as it extends beyond 
the range of natural temperature, or any critical 
temperature to which the apparatus has been set, 


the blade a runs against the adjustible screw / 


(Fig. 2) and is stopped from further advance, 
while the other blade 4 continues to curve until the 
contact between the blades is broken. The same 
result follows as before : the indicating number falls 
and the alarm bell rings. 

The indicator for each circuit consists, as shown 
in Fig. 3, of an electro-magnet a, which serves to 
increase the resistance of the circuit and prevent 
waste of battery power by the constant current. 
Between the two coils of the magnet a a stationary 
horizontal rod 4 is fixed, and upon it a tube c is able 
to turn. When the armature e¢ of the electro- 
magnet is attracted to the poles by the current 
circulating in the coils, a pin (not shown) penetrates 
a notch in the disc d, which is soldered to the tube 
c, and clamps the latter, that is to say, prevents it 
from turning. As soon, however, as the current in 
the electro-magnet ceases by the blades of the 
detector breaking contact with each other, the 
armature ¢ is pulled back from the poles by a 
retractile spring (not shown), and the pin being 
withdrawn from the disc d the tube c is free to turn, 
and the weighted arm /, which is fixed to it, drops 
upon a contact point / and closes the circuit of an 
electric bell i. 

We have not thought it necessary to enter into 
all the details of the annunciator and bell circuit, 





which differ little from the ordinary arrangements 
Suffice it to say that the fall of the armature of the 
electro-magnet, as described, not only rings the 
alarm bell and keeps it ringing till help arrives, but 
also indicates the room in which the outbreak has 
taken place. The most novel feature of the tell. 
tale is the detector, which is so devised that a sudden 
rise of temperature of even a few degrees Fahrenheit 
will sound the alarm, whereas the slow changes due 
to the seasons or to household processes, will not 
affect it. By adjusting the detector to break contact 
at a certain critical temperature a slow change can, 
however, be made to announce itself, and this is a 
valuable provision, since there are outbreaks of fire 
not immediately attended by sudden increase of 
temperature ina room. The working of the appa- 
ratus is independent of the climate, whether warm 
or cold, and it is also worthy of mention that the 
cutting of the wires for incendiary purposes or 
through accidental injury is at once advertised by 
the ringing of the bell. 











COMPOUND OSCILLATING ENGINES, 

TuHrovGu the courtesy of the director, Herr C. L. van 
Woelderen, of the Zeeland Steam Navigation Company, 
we have been enabled to lay before onr readers, in recent 
numbers of this journal, engravings of the engines of 
the Prinses Marie and Prinses Elisabeth, two sister 
boats which are, and haye been for some time past, in 
service on the Queenborough and Flushing route, worked 
in connexion with the London, Chatham, and Dover 
Railway Company. This route has, since it was first 
opened in 1876, rapidly increased in favour amongst 
travellers between England and the Continent, especially 
the north and north-east of Europe, the great success of 
this route being no doubt due to a large extent to its com- 
paratively low fares, to its regular night service, and last 
—but by no means least—to the excellent accommodation 
on board the steamers by which the service is performed. 
Of the boats we may say a few words previous to 
describing the engines, these latter, we may remark, 
being none the less interesting for being, as far as we are 
aware, the largest oscillating compound engines afloat. 

The two steamers, the Prinses Marie and Prinses 
Elisabeth, were ordered early in 1877 of Messrs. John 
Elder and Co. of Glasgow, the chief promoter in the 
Zeeland Company being, at the time, the late Prince 
Hendrick of the Netherlands. In March, 1878, the first 
trial trip took place, when the vessels made 14.54 knots 
with the engines running at 26 revolutions, and 17.48 
knots with the engines running at 34 revolutions. On 
her first regular journey from Queenborough to Flushing, 
the Prinses Marie made the journey of 1014 knots in 
372 mfnutes, giving a mean speed of 17.12 knots with 
an average number of 32.75 revolutions per minute, the 
engines developing 3543 indicated horse power, and the 
coal consumption on this trip being 1.92 lb. per indicated 
horse power per hour, an excellent performance consider- 
ing that the cylinders are not steam-jacketted. Of the 
indicator diagrams taken on this trip we reproduce one 
set (see Fig. 36 on the opposite page), from which the 
distribution of steam will be seen. Thechief dimensions 
of the vessels are: 


ft. in. 
Length on load line ... ‘es - 274 8h 
»» Over spar deck ow eco ©9290 0 
eee eee 4 9 
e Width over paddie boxes... 64 0 
Depth from keel to spar deck 24 3 
Gross tonnage eco * 1606 tons. 
Coal capacity .. 240 ,, 


Goods capacity eco pas 150 ,, 

Each vessel has accommodation for 150 first-class 
and 40 second-class passengers. The contract price for 
the two vessels was 54,00/, in addition to which some 
5400/1 was payed to Messrs, Elder and Co. as premium 
for the speed acquired. 

Since May, 1880, a third vessel, the Prince Hendrick, 
of similar design and similarly engined, has been put 
on service on this line, the alterations made in this 
vessel being mostly matters of detail which had 
suggested themselves during the, working of the two 
previous boats. The Prince Hendrick, however, is 
fitted with a different reversing gear for the engines and 
a different steering gear for the rudder, both, we under- 
stand, giving excellent results. 

The general arrangements of the vessels are as fol- 
lows: The engines driving the paddle-wheels areof course 
placed amidships, while there are four boilers, placed 
two forward and two aft of the engine room, and separated 
from it by bulkheads. An additional small donkey 
boiler is placed a little forward. The saloon is on the 
upper deck, while saloon cabins are on both the upper 
and lower deck ; the second-class cabins are forward on 
the upper deck only. 

A few statistics relating to the service may be of 
interest. Regular traffic commenced from Queenborough 
to Flushing in June 1876 (at first with boats now out of 
service), after the pier at Queenborough was completed. 
The passenger traffic in 1877 amounted to only 26,146 
persons both to and from England, while in 1880 it had 
increased to over 60,000, the traffic being about equal 
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DETAILS OF THE COMPOUND OSCILLATING ENGINEs iff 
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COMPOUND OSCILLATING ENGINES OF THE “ PRINSES ELISABETH” AND “PRINSES MARIE.” 


CONSTRUCTED BY MESSRS. J. ELDER AND COMPANY, ENGINEERS, GLASGOW, FOR THE ZEELAND STEAM NAVIGATION COMPANY. 
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inwards and outwards. Quite apart from this is the 
goods traffic, which shows a much larger importation 
from the Continent to England than exportation from 
England to the Continent. In 1877 only 9843 tons 
were shipped to and 4931 tons from London, making a 
total of 14,774 tons, while in 1880 this amount had 
increased to over 30,000 tons to London and only about 













4400 tons from London, making a total of about 35,000 | 


tons. This goods traffic we should mention i3 entirely 
in the hands of one firm, Messrs. Brasch and Rothenstein, 
who have offices in London, Berlin, Paris, Vienna, and 
a number of other important centres of industry. 
Coming now to the engine and boiler department of the 
vessels we have been describing, we will, for convenience 
of reference, tabulate the dates on which the different 
views appeared in this journal. Figs. 1, 2, and 3, general 
arrangements of engines and boilers, showing all pipe 
connexions and paddle wheels, will be found in our two- 


page engraving for January 21; Figs. 4 and 5, showing | 


arrangement of the boilers, appeared on page 119 of our 
number of February 4, while the two-page engraving 
published with the same number contained Figs. 6 and 7, 
general views of engines ; Figs. 8, 9, 10, and 11, sections 
through cylinders, air pumps, and condensers, and 
general arrangement of valve gear, were given in our 
two-page plate of February 18 ; while details of the valve 
gear, Figs. 12 to 15, were shown on page 168 of the same 
date. In the two-page engraving published with our 
present issue, we give details of cylinders and valves, 





! 








-@- @ 
iS Fig 36 
12.8 


i ‘Ss Feed cock on.Back oBower , 





1 wl 





© 




















Bottom 43 8 2 dep 42 S lbs 
/ Fig 36 ™ 


Av 43 15 lbs \ 


™ —_——__ 


ee 


—___ Seale 60 lbstotinch 





— 


a 








iy 


Steam 7 AP-1734 631 HP. 
Vac. 26 Ford 26/2Aft L.P~7809-00 ,, _ 
Rewols 33% Total 3543 631 HP 


GradeExpan 0-6 













od 
gers a 
Bottom an- 75 Olbs _ ~ Top a~- 750 lbs 
stil - 
+ —~ “ = ~ 
io 
~ 
\ 


Av mean 75 Olbs 








Scale 2 4 lbs to7 uch 


Figs. 19 to 36; while on the present page will be found 
engravings of the boilers, Figs. 37 to 41. 


On reference to Fig. 2, it will be seen that two strong | 


wrought-iron beams are built in to the longitudinal 
framing of the vessel, forming the engine bearers. These 
beams, which are composed of 3}in. by 3}in. by }in. 
angle irons and 4 in. plate, are 2 ft. 6 in. wide at top, and 
2ft.Gin. deep, and are placed 13 ft. Gin. apart. They 
carry the cast-iron baseplate, consisting of several pieces 
bolted together, and containing the four trunnion bear- 
ings for the cylinders; while the air pumps are dropped 
into the box casting, and bolted to it with a flange, the 
baseplate forming the suction chamber. The top framing, 
also a cast-iron structure, is a very deep box casting 
(see Figs. 6G and 7), and consists of three pieces, bolted 
together in lines corresponding to the centre lines of the 
two cylinders. It is carried on 8 wrought-iron columns, 
8in. in diameter, while, in addition, it is stayed to the 
framing of the vessel by wrought-iron girders. 
framing carries the four crankshaft bearings. The 
made-up crank shaft is 21 in. in diameter, turned down 


in the necks to 20in. in diameter, the bearings being | 


2 ft. Gin. long. The bearings are cast iron lined with 
white metal ; while the crank-pins, which are 14 in. in 
diameter and 24 in. long, are fitted with gun-metal 
brasses, also lined with white metal. Additional bearings 
are provided on brackets outside the vessel for the paddle 
shafts, these bearings being 3 ft. 6 in. long and fitted 
with gun-metal steps. The paddle wheels are 24 ft. 6 in. 
in diameter over floats, and 12 ft. wide. They are built up 
of wrought-iron framing on a cast-iron boss, the ten 
wrought-iron floats, 12 ft. by 4 ft. 2in., being feathered 
by an eccentric working on an overhanging pin (see Figs. 
land3). The weight of each wheel is about 32 tons. 


The high and low-pressure cylinders (see Figs. 19 | 


to 35), are respectively 60 in. and 104 in. in diameter, 
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and 7 ft. stroke, and they are each cast in one piece 
with their trunnions and valve faces; neither of the 
cylinders is steam-jacketted. The high - pressure 
cylinder has but a small loose bottom cover 2 ft. 6 in. 
in diameter, while the bottom cover of the low-pressure 
cylinder is of the full size. The trunnions (see detail 
views) are of the same outside dimensions for both 
| cylinders, namely, 3 ft. 5in. in diameter, and 1 ft. 3 in. 
long and run in gun-metal bearings. The construction 
of the stuffing-boxes of both steam and exhaust will be 
| seenin Fig. 6. The steam inlet to the high-pressure 
cylinder is 16 in. in diameter, and the exhaust 25 in. in 
diameter, while the inlet to the intermediate receiver— 
which consists of a drum made of steel pilates placed 
between the two cylinders and fitted with a safety- 
valve—is only 12 in. in diameter, the whole of the steam 
| not entering this receiver on its way from one cylinder 
to the other. 

The low-pressure exhaust is 30in. in diameter, and 
branches into two pipes of 21 in. in diameter, each lead- 
ing t> a condenser, as will be seen from Fig. 7. The 
two separate condensers are placed between the engines 
and boilers; they are cast-iron cylinders (Fig. 8), 4 ft. Gin. 
in diameter and 10 ft. long between tubeplates, and 
contain each 1530 brass tubes ?in. in diameter, giving 
a surface in each of something over 3000 square feet. 
The steam enters at the top of the condensers, each 
exhaust pipe leading into a sloping chamber cast on the 
condenser (see Fig. 7), by which means the steam is 
discharged over a large area. 

One circulating pump, a centrifugal pump, standing in 
| one corner of the engine-room, and driven by means of a 

vertical shaft from a small auxiliary engine placed on 

the upper deck, serves for both the condensers. A pipe, 
| leading from the bottom of each condenser to the suction 
chamber of the two vertical air pumps, completely drains 
the former. The air pumps are 3tin. in diameter and 
2 ft. 10 in. stroke, are single-acting, fitted with india- 
rubber suction, delivery, and bucket valves (see Figs. 

7 and 9). They are driven by means of unequal armed 

beams, worked from the main shaft by an eccentric and 
| short links, as shown in Figs. 6, 7, 9, and 11. From the 
rocking shafts of these beams are also worked the feed 
and bilge pumps (see Figs. 9 and 11), which have 9} in. 
plungers and 16 in. stroke. 
| Going back to the cylinders it will be seen on reference 

to Fig. 6 that the pistons of hoth the high and low pres- 
sure cylinders are hollow castings with a single broad 
cast-iron ring, held up to its work by a broad spring. <A 
very deep junk ring, necessary to steady the piston of 
an oscillating engine, is bolted to the piston body. Each 
piston rod is of steel 10} in. in diameter with a solid cranks 
pin end, of the pattern shown, and a cone and nut at 
the other end to secure it to the piston. On reference 
to Figs. 21 to 30 it will be seen that each cylinder is 
provided with two slide-valve faces, both inclined to the 
| axis passing through the trunnions, single slides only 
being used on both the cylinders. The valves of the 
| high-pressure cylinder (see Figs. 23 to 27) are single- 
ported, those of the low-pressure cylinder (shown in detail 
in Figs. 31 to 35) are double-ported, while both valves 
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are partially balanced by circular balance chambers at 
the back. A plan and section of the equilibrium packing 
rings of the high-pressure valve are shown in Fig. 28, 
and those of the low-pressure valve in Fig. 33. 
high-pressure valve has } in. lead at top and jin. at 
bottom. The valve gear is of a type generally used for 
oscillating engines, the two eccentrics working a curved 
link, the sliding block in which gives vertical motion to 
a sector, while from a slot in this sector are worked the 
two sliding blocks which in their turn give motion to the 
cranked levers moving the slides. This arrangement 
is clearly shown in Figs. 6 to 10 and 11, while a detail of 
the bearing for one of the cranked levers for working 
the slides is also shown in Fig, 22. 

The steam reversing gear, placed between the two 
cylinders (see Figs. 10 and 11), has a steam cylinder 
23 in. diameter and 3 ft. 1} in. stroke, worked by a piston 
valve 3$ in. in diameter with 3} in. travel, the motion of 
the steam cylinder piston being controlled by a cataract 
arrangement shown in detail in Figs. 12 to 15. From 
these latter views it will be seen that the position of the 
link for different points of cut-off is controlled by a 
notched segment, regulating the stroke of the cataract 
piston. A section through the ports of oil cylinder and a 
detail showing steam piston of reversing cylinder are 
shown in Figs. 16 to 18 on page 219 of our present 
issue. 

The boilers, of which there are four, two each end of 
the engine-room, are of the ordinary single-ended type, 
and are shown in Figs. 37 to 39, some details of furnace 
stays being given in Figs. 40 and 41. The boilers have 
each three furnaces, 4 ft. 6in in diameter and grates of 
33 square feet area. Each boiler has 220 ordinary and 
54 stay tubes of 3} in. outside diameter and 6 ft. long, 
giving a tube surface of 1438 square feet, and a flue area 
of 12.4 square feet. The general dimensions of boilers 
are included in the list of dimensions given below. 


AVERAGES OF PHYSICAL AND CHEMICAL TESTS OF 64 
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1} 8 Grade tangent, slower wearing 0540 | 79.00 
2 8 Grade tangent, faster wearing... 0861 
3 4 Grade curve, low side, slower wearing 0553 
4} 4 Grade curve, low side, faster wearing Wig : 
5 | 4 Grade curve, bigh side. siower wearing 1291 | 50.82 
6 4 Grade curve, high side faster wearing 2217 | 50.82 
7 8 Level tangent, slower wearing 0174 - 
8 8 Level tangent, faster wearing ... oe 595 
J 4 Level curve, low side, slower wearing 0286 
10 4 Level curve, low side, faster wearing eee -OT15 
ll 4 Level curve, high side, slower wearing . 0493 “ 
12 4 Level curve, high side, faster wearing .1329 ees 
13 | 24 | Tangents & low sides curves. slower wearing .0378 a 
14 | 24 | Tangents & low sides curves, faster wearing .0779 
15 | 8 | High sides of curves, slower wearing | 892 
16 | 8 | High sides of curves, faster wearing... 177 
17 | 32. Ali conditions, s'ower wearing... 0506 
18 | 32 Aljl conditions, faster wearing... 1028 





On reference to Figs. 2 and 3 it will be seen that steam 
on its way from the boilers to the engine first passes 
through superheaters, one being placed in each uptake. 
Each superheater consists of an annular chamber 
fitted with a series of cross tubes placed horizontally ; 
the steam enters and is taken from the annular chamber, 
while the furnace gases pass round the tubes on their 
way to the chimney. The heating surface of each super- 
heater is 192 square feet; the arrangement of steam inlet 
and outlet will be understood from Figs. 2, 3, and 4. 
Fig. 5 illustrates the general arrangement of the donkey 
boiler, the relative position of which will also be seen in 
Figs. 2 and 3. Steam is used in these engines of 70 lb. 
pressure, and so far the boilers have given every satis- 
faction. 

The following is a list of the general dimensions of 
engines, boilers, &c. : 


ft. in. 
Diameter of high-pressure cylinder... 5 0 
= low a a a ae 
Stroke ... ag a ose ee 7 #90 
Diameter of steel piston rods 0 105 
9 trunnions... ane wo 8S & 
99 crankshaft eos ie 6 
a“ - in bearings... 1 8 
Length of bearings , ee 
Diameter of crank-pins ; So 
Length of crank-pins ... ose 2 0 
Diameter of air pumps wo 3 
Stroke of air pumps ... ose oa. 2 
Diameter of feed and bilge pumps ... © 9%} 
Stroke of a os re Se 
Condensing surface, total . 6000 sq. ft. 


oa - per indicated 
horse power ... 1.7 sq. ft. 
Condenser tubes, diameter i 
Superheater surface, total 
Boilers, diameter 


length 


2 in. 
384 sq. ft. 
. 13 ft. 7 in. 
9 ft. lin. 


” 





| 
| 


The | 





Heating Surface in each Boiler : sq. ft. 
Tubes... ene ove ove “ 1438 
Furnaces eee ove ove _ 135 
Firebox ... ‘ , ose 185 
Tube plates... ws eee oe 68 

Total 1“ 1826 

Total in four boilers ... sine ts 7304 
Total heating surface per indicated 

horse power ... ose 2.06 
Grate surface, total ... cin eae 364.6 
Area through tubes, total ... .» 49.6in. 
Ratio of grate to heating surface 1: 20.3 

a fiue area to grate ® ow 1:7.34 
Diameter of paddle-wheels ... 24 ft. Gin. 
Width 99 oe ooo 12 ft. Oin. 
Numter of floats oe ne 10 


Width of on : 4 ft. 2in. 
In conclusion we have to express our thanks to Mr, 
van Ryn, the chief engineer to the Zeeland Company for 
the facilities he has kindly afforded us for obtaming 


aoe 


the full particulars of the engines of the Prinses Marie | 
and the Prinses Elisabeth, which we have been enabled | 


to place before our readers. 








THE WEARING POWER OF RAILS. 


Ir will be remembered that about three years since, | 


Mr. Charles B. Dudley, chemist to the Pennsylvania 
Railroad Company, conducted a long investigation on 
the relations between the chemical composition and 
physical properties of steel rails, and their power to 
resist crushing and fracture in actual service. The 
main conclusion deduced from this investigation was 
that the softer rails are less liable to crush and break 
than harder ones. The exhaustive examination of 
twenty-five samples of rails taken from service showed 
that those containing smaller proportions of carbon, 






























STEFRL RAILS TAKEN FROM THE PENNSYLVANIA RAILROAD. 
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the pieces tested were annealed and the remainder unan- 
nealed. Borings were taken from the torsion test pieces 
for chemical analysis, and from these were determined 
the amounts of carbon, phosphorus, silicon, and man. 
ganese. The greatest possible care was used in ascer- 
taining the loss in weight of the different rails examined 
and for this it was found preferable to weigh the half. 
inch sections before referred to in an exact balance. than 
to trust to the cruder appliances nocessary for weighing 
the rail entire. Still it is evident that errors were liable 
to be made, in fact, were probably unavoidable in this 
part of the investigation ; the half-inch section selected 
| may not have represented the true section of the rail on 
its whole length ; the template with which its area was 
compared may not have had the exact contour of the rail 
when new, and in which irregularities rising to 14 1b, a 
yard do confessedly occur ; slight errors may also have 
occurred in laying down the contours of the worn and 
the original sections, and also in computing their areas. 
Fairly considering all these contingencies, however, Mr 
Dudley assumes that the widest departure from accuracy 
| could not have exceeded .25 lb. per yard. Very detailed 

particulars are given as to the results of examination of 
| rails, but we have only space to give the annexed tabu- 
lated summary of averages deduced. 

After an exhaustive analysis of the results obtained 
Mr. Dudley arrives at the same conclusion as that deduced 
| from his previous investigation, that the softer rails give 

the better wear, and he proceeds to ask why, if this is 
the case, should not rails be made softer than those 
examined ; and why should the softer rails be the more 
durable. And he proceeds to show that while a moment's 
consideration will show that there is a limit of softness 
to be set, it is not so easy to determine where to set it. 
That it may vary within a certain range is very possible 
according vo the nature of the traflic, but taking the case 
of the Pennsylvania Railroad, he concludes that steel 














Torsi0ON Tests. TENSILE TESTs. ay ae CHEMICAL ANALYSES 
é 3 + gj U NANNERALED, ™ 3s 
Ei 1a -| # S 5 
& = & 7 , 3 , | 
sis |3 |4/ 8 = ra ys F ¢ 4 
oe he wd - = 5 a 5 s ry & 
$ S2|/3/| 3 22/3 3 aitigia@igiagiais 
& se 2 $ SEs S m ei ‘ s a z z 
s Seis | sal | 2 s x = a | & 2 Py 
— = _ < = os = a — oO ~ 2 A oe r=) 
deg. deg. 
. 3.18 14.92 1.15 28.84 37,625 50 20.5 56.962 .0959 3014 147.324 076 102 = .562 28184 
$29 11.62 1.28 32.15 36,625 |15.6 5 14.7 60,500 0800 3320 133.379 095 05 669 28141 
5 289 15.66 1.06 37.40 32,250 (22.5 70,750 + 22. 54,375 .0919 2765 183 | 308 | 054 045 | 439 | 2 28225 
43 3.25 9.25 1.25 24.13 38,250 11.5 74.000 30,500 95 61,250 0787 3145 174 438 127 031 656 D 28121 
4; 285 11.10 1.20 2 36,500 (12.8 73,750 34,000 15°2 0837 126 405 | 072 035 542 3 28175 
5 320 10.95 1.23) 3 80,750 40,000 15.2 : 0844 141.384 ORS O64 659 | 37.7 | 28164 
. (2.92 14.22/1.20) 2 70,500 33,875 | 19.2 0928 2 167 282 | 104.056 455 316 28189 
--- 3.22 11,091.24) 3 78,000 3 0909 3349 138.381 | 115046 675 | 40.0 .28187 
25, 2.99 12.92/|113 31. 69,500 ¢ 0969 2792 184.367 | 066 O28 .426 | 288 -vsz40 
3$ 3.32 10.74 /1.36 28.87 82,000 76,000 3 0875 3080 | 119 394 | 114) 042) 574 | 38.1 | 28185 
27, 3.09 10.76 1.19 27.81 (78,000 74,250 ; 0969 | 3025 150, 378 | 061 § 057 = ADL | 31.2 |.28219 
3° 3.28 12,28 | 1.25 -2 ) 76,000 35, 0925 | 2972 116.388 100) «=—.044) GUL | 37.4 28193 
$01 14.48 1.15 72,958 33, 0943 | 2818 167.314 0380 065 483 31,4 (25201 
3.27 610.90 1.28 -l 76,792 36 0847 2h 140.392 | 110) 044.658 393 28160 
2.97 | 10.93 |1.19 -7 74,000 3 .0903 | 2942 138.391 066 046 | 516 | 31.2 .28197 
8.24) 11.61 (1.24 38,625 14.7 78,375 0884) 3109 128 | 386 092 O54 630 37.5 |. Z8I7s 
3.00 13.59} 1.16 36,031 17.1 73.219 33,: 5b 0933 | 2878 160 334 077 .060 A491 31.3 .28201 
126) 11.08 1.27 38,125 14.2 77,188 36,594/13.8 61,922 .0856) 3222 133 | .390 106 047 647 33.9 8165 





phosphorus, silicon, and manganese, showed the higher 
powers of resistance, and, therefore, those rails which 
possess a lower tensile strength and a greater elongation 
under strain, gave less trouble than the more powerful 
but less elastic samples examined. Mr. Dudley has now 
addressed himself to another branch of the same subject, 
and the text of his present paper read at the last meet- 
ing of the American Institute of Mining Engineers is: 
What chemical composition, and what physical proper- 
ties characterise those rails which in actual service have 
lost least metal in proportion to the tonnage that hay 
passed over them ? In order to obtain information of rails 
exposed to every different nature of wear, 64 rails were 
selected for chemical and physical analysis as follows: 
Sixteen rails were taken from level tangents and 16 from 
level curves, eight of the latter coming from the high 
and eight from the low side of the curves; 16 rails were 
taken from tangents on a grade, and 16 from curves on 
a grade, an equal number being taken from the high 
and low sides. None of the rails selected had been 
broken in service, and only one showed any signs of 
crushing ; care was taken also to select an equal number 
of each type, of slow and of fast wearing rails, ascertained 
by the measured amount of wear referred to the tonnage 
producing it. From each rail six test pieces were taken, 
as well as a section of each rail in. thick. Two pieces 
were prepared for tensile tests; when finished they were 
15in. long with a reduced section in the middle } in. in 
diameter and 5in. long. The two pieces for torsion tests 
were 4in. long and 1 in. square, with a reduced portion 
in the middle gin. in diameter and lin. long, For the 
shearing test, one-half of the tensile test pieces, after 
they had been broken were turned down to $in. in dia- 
meter. For the bending tests, two pieces 1}in. wide 
and 12 in. long were cut out of the web of each rail. The 
4-in. section of each rail was used for determining its | 
weight per yard. All the tests are stated to have been made | 
with the utmost care, and for the tensile strains one-half | 


giving a tensile strength of 65,000 Ib. per square inch, 
will best fulfil all the requirements of a good rail. As 
to the second point, assuming that the reduction in area 
of a rail under traffic is due to abrasion, he points out 
that the softer the steel the more readily will the micro- 
scopically projecting points be flattened down and squeezed 
into the body of the rail, under the influence of passing 
loads while in the case of harder steel such points are 
broken off, and wearbecomes more rapid. In concluding 
this summary of Mr. Dudley’s paper, we may refer toa 
few of the more striking deductions which he made. 

1. As regards grade. The average inclination of the 
grades from which the rails were taken was 1 in 81, and 
the loss of metal was 1.82 times as much as for the rails 
on the level. The average grade on curves was | in 9, 
and the wear was 1.80 times as much as on the level. 
As an average of all the trials it was found that the rails 
on the grade of about 1 in 90 lose 80 per cent. more 
metal per million tons than rails on the level. 

2. As to the effect of curves on wear. The average 
curvature on the grades whence the rails were taken was 
4} deg., and the rails lost 82 per cent. more metal per 
million tons than the rails on the tangents; on the levels 
the curvature averaged 232 deg., and here the wear was 
84 per cent. more than on the tangents. Approximately, 
therefore, the experiments show that on 4 deg. curves the 
loss of metal per million tons is 83 per cent. more than 
on tangents. 

3. Wear on high and low sides of curves, On the 
curves of 45 deg. the super-elevation was 4 in., and the 
rails on the higher side lost 2.19 times as much metal 
per million tons, as did the rails on the lower side. On 
the curves of 223 deg. with a super-elevation of 2%} in. 
the wear was 82 per cent. per million tons more on the 
higher than on the lower sides, Generally it may be 
deduced that with a super-elevation of 4 in. the outer rails 
wear rather more than twice as fast as the inner ones. 

4. As to chemical composition. The second series of 
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‘ments of Mr. Dudley have confirmed the opinion 
ihe first paper, and he continues to advocate the 
following specification as to composition : 


Per cent. 
Phosphorus, not to exceed ... 0.10 
Silicon ” ” eee oe oar 
Carbon, a8 a mean ... ane ese ooo = 


5. As fo physical tests. Mr. Dudley is of opinion that 
a bending test for steel rails will successfully meet all 
the requirements for good and thorough inspection, and 
he recommends that in future all steel rails for the Penn- 
sylvania Railroad should be capable of standing the 
following test: “ The test pieces shall be cut from the 
web of the rail, and shall be 12 in. long, 14in. wide, and 
Lin, thick. The pieces shall be tested in the manner 
described in the report, and on all steel accepted these 
test pieces shall stand a maximum load of not over 
3000 Ib., and shall bend not less than 130 deg. without 
rupture.” The process of making the bending test is 
described as follows: “The pieces were supported on 
knife edges 16in. apart, and bent by a third knife edge 
at equal distances from the supports. After the maximum 
load had been obtained the pieces were removed from the 
strain, and set up on end in the same machine, and 
then bent until rupture took place, or they could be bent 


no further.” 


ON MACHINES FOR PRODUCING 
COLD AIR.* 
By Mz. T. B. LiautFoor. 
(Concluded from page 195.) 

Fras. 12 and 13, page 222, show the arrangement of a 
smaller machine, of similar construction to that just 
described, except that the cooler consists of only two nests of 
tubes BB. The air is led by pipe A to the first of these nests, 
and then over the diaphragm C through the second, and so 
to the expansion cylinder. The main shaft is carried by 
standards D D fixed to the cooler, and the driving power is 
a single steam cylinder E. This machine gave exceedingly 
good results, and was shipped to Australia. 3 

Neither of the machines so far described were intended 
to produce dry air, and it is now necessary to explain the 
dry air process devised by the author. This process depends 
for its action on the varying vapour capacity of air at 
different temperatures ; but instead of the transfer of heat 
being accomplished by contact with cold metallic surfaces, 
involving large apparatus and difficulties from the forma- 
tion of ice, it is effected by the act of expansion itself. The 
partially cooled compressed air, which, when the machine 
is taking its supply direct from the atmosphere, will always 
be fully saturated with vapour for its temperature and 
pressure, is introduced into a small primary expansion 
cylinder, and there expanded under a piston to aay! om 
sure as gives a final temperature of about 35 deg. Fabr. 








cooled air, with this moisture and snow in it, direct from 
the machine into an atmosphere at 50 deg. Fahr., only the 
slightest trace of mist is visible. 

Fig. 14, page 222, is a diagram giving a comparison of the 
two systems for depositing moisture ; one by extra cooling of 
the wet compressed air by means of the cold expanded air 
acting through metallic pipes, and the other by utilising 
the expansive action of the air itself, on the author’s plan. 
Here C D represents the volume of the air at 95 deg. Fahr. 
and 65 lb. per square inch absolute pressure, as it leaves 
the first cooler ; C E is the volume when it has been cooled 
at constant pressure to 42 deg. Fahr., by the external 
application of the cold air, during which process heat is 
given off sufficient to raise the temperature of an equal 
weight of the dry cold air by 84 deg. Fahr.; E F is the 
adiabatic curve of expansion, and EG the actual curve, 
allowing for the effect of the moisture still remaining in the 
air at 42 deg. Fahr. The final temperatures for these 
curves are 127 deg. and 120 deg. below zero Fahr. 
respectively. On the other system D J is the curve of 
expansion down to a temperature of 35 deg. Fahr.; the 
pressure is then reduced to 35 lb. per square inch absolute, 
and the moisture deposited is the same as in the first case, 
after cooling at constant pressure to 42 deg. Fahr. The 
condensed vapour baving been abstracted, and the dried air 
admitted to the second expansion cylinder, J K is the curve 
of expansion to atmospheric pressure ; while D Bis the 
line of adiabatic expansion from the point D. The final 
temperatures are 68 deg. below zero Fahbr. for J K and 
96 deg. below zero Fahr. for D B. 

It thus appears that with the plan of cooling before 
expansion the final temperature of the expanded air is lower 
than in the author’s system. But the effective tempera- 
ture in the former case is really much above the final 
temperatare, because the heat given off in liquefying the 
vapour has all to be taken up by the expanded air. On the 
other hand, when the condensation of the vapour is accom- 

lished during the act of expansion, the cold expanded air 
os ‘no further function to perform, and can be wholly 
utilised for any desi purpose. Besides this the work 
returned to the machine in expansion is less in the first case 
than in the second, in proportion as the area AG E C is 
less than the area AEJ DC. 

The following Table gives the calculated relative amounts 
of vapour condensed and deposited, in the various stages 
of cooling, with a niachine on the author’s system, capable 
of delivering 15,000 cubic feet of cooled air per hour, and 
dealing with air in a tropical climate, having an initial 
temperature of 90 deg. Fahr., and fully saturated with 
vapour. 





The result is the condensation of almost the whole of the 
contained vapour, which is discharged, in the form of mist, 
with the air, intoan apparatus having surfaces so arranged | 


} 








Pounds per Per 
Total amount of vapour enter- Hour. Cent. 
ing with the air ‘on sia 45.36 100.0 
Deposited as water in cooler... 33.61 74.1 
99 pa after first 
expansion dis << O26 20.4 
Discharged as ice in cooled air 0.93 2.05 
— 43.80 
Balance, being residual vapour ooo 
still existing in cooled air ... 1.56 3.45 


TABLE SHOWING NUMBER OF CATTLE AND SHEEP IN AUSTRALASIA. 





Number of Cattle in 1879. | Number of Sheep in 1879. 


Estimated | 


NAME OF COLONY. 


Area. : 
+. Population 
Square Miles 1879. 
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Per Per 
| Total. Inhabitant. Total. | Inhabitant. 
New South Wales 310,937} 714,012 2,914,210 4.1 29,043,392 40.6 
Victoria ¥ 19 888,500 1,129,358 1.3 | 8,651,775 | 9.6 
South Australia 380,070 255,087 266,217 1.0 6,140,396 | = 24.1 
Queensland 669,520 214,180 2,800,633 13.1 6,065,034 | 23.2 
‘Tasmania ae 26,215 111,208 129,091 1.2 1,834,441 | 16.5 
Western Australia 1,000,000 28,668 60,617 2.1 1,109,860 | 16.4 
sone ve —_ —=| Fats a 
Total 2,474,940} | 2,211,655 | 7,300,126 se | 52,844,898 
New Zealand ..  .. =... ae} 105,842 448,124 | 578,430 1.02 | 13,069,338 | 26.9 
, | ens | 
Total for Australasian Colonies .,.| 2,580,282} | 2,659,779 | 7,878,556 | 65,914,236 | 





that the mist is deposited on them as water, falls to the 
bottom, and is drained off. The dried air, still at a high 
pressnre, is then admitted to the second expansion cylinder, 
expanded down to atmospheric pressure, and discharged 
cold and free from moisture. 

As an illustration, assume that compressed air at 95 deg. | 
Fahr. and 65 lb. per square inch absolnte pressure, fully 
saturated with vapour, is introduced tothe primary expan- 
sion cylinder. Each pound of air will then contain 0.008 lb. 
of vapour. To bring this mixture of air and vapour to a 
temperature of 35 deg. Fahr. will require a ratio of expan- 
sion of about 1.75, the pressure being reduced thereby to 
about 351b. per square inch absolute. The 0.008lb. of 
vapour per pound of air will now be reduced to 0.0016 lb., 
owing to the lessened vapour capacity, or lower dew point, 
of the air ; the difference, or 0.0064 lb., being condensed 
into water, and collected in a suitable receiver. On admit- 
ting the dried air to the second expansion cylinder, it 
will expand to atmospheric pressure in almost exactly an 

iabatic curve ; and the pound of cooled air, as it is 
Aelivered from this second cylinder, will only contain about 
0.001 1b. vapour in suspension. The difference between this 
amount and the 0.0016 lb. admitted from the water col- 
lector, is discharged as snow, and caught in a snow-box. | 
Both these amounts together are however so small, that 
the air is practically dry ; in fact, on exhausting the 

* Paper read before the Institution ot Mechanical 
Engineers. 











Figs. 15 and 16, page 223, give theend and side elevations 
of a dry cold air machine on the new system, manufactured at 
Dartford. Being originally intended merely as an improved 
form of the 15,000 cubic feet machine already described, 
without any special drying apparatus, the arrangement of 
the expansion cylinder with its gear is not as compact as 
it would have been, had the machine been designed from 
the first with a view to the dry air process. 


The compressed air is delivered by pipe A to the cooler, 
where by means of diaphragms it is caused to circulate 
among the tubes, meeting colder and colder water, until 
it passes to the upper compartment B, ready to be taken to 
the expansion cylinder. C is the pipe to this cylinder, with a 
baffle grid for catching anycondensed moisture thatmay still 
be in suspension. The expansion cylinder, Fig. 17, has a 
trunk piston ; the annulus of which is used for the first 
expansion and the piston itself for the second. After being 
expanded in the annulus so far as to reduce the tempera- 
ture to about 35 deg. Fahr. (the e of expansion being 
regulated by an adjustable slide), the air is passed 
through the pipe D, containing the grid E, to the vessel 
F, which acts as a water collector and pressure regulator. 
In this vessel the vapour condensed in the cooling during 
expansion, is gathered and run off at intervals. From this 
receiver a pipe G conducts the dry air to the lower valve 
chest, from whence it is passed to the underside of the 
piston, expanded to atmospheric pressure, and discharged 
at a low temperature. Two steam cylinders H H supply 





the necessary driving power. For cooling the air during 
compression, a distinct supply of fresh cold water is used 
in the cylinder jacket, the result being that the tempera- 
ture is easily kept down to about 230 deg. Fahr. ; wkereas 
in the experiments before described, where the water 
which had passed through the cooler was sent through the 
ee cylinder jacket, this temperature was 267 deg. 
ahr. 

The machine when tried at Dartford worked exceedingly 
well, and in every way carried out its intended duty. The 
air was discharged quite free from moisture, though it was 
being delivered to the first expansion cylinder at a tempera- 
ture of 92 deg. Fahr., and would consequently contain a 
considerable proportion of vapour. 

Copies of diagrams from this machine are given on 
Figs. 18,19, and 20, page 223, Fig. 19 showing the first 
expansion in the annulus, and Fig. 20 the final expansion 
under the piston; the horse powers being calculated at 
60 revolutions per minute. The diameters of the com- 
pression and expansion pons are 27 in. and 20 in. respec- 
tively, the stroke in each case being 18 in. 

A horizontal dry cold air machine for marine purposes, 
one of several now being constructed, is shown on Figs. 21 
to 24, page 222. It is intended to supply 5000 cubic feet of 
cold air per hour. It has a double-acting compression 
cylinder A, with gun-metal liner forming the water jacket ; 
this material being employed in preference to cast iron on 
account of its greater conductivity. This cylinder dis- 
charges the air, compressed to about 65 1b. per square inch 
absolute, into the series of coolers BBB, made on the 
same tubular principle as those already described, whence 
it passes to the ~~ cylinder C, with trunk piston, 
shown in section in Fig. 23. Each end of this cylinder is 
fitted with distinct adjustable cut-off valves. The inter- 
mediate water depositor and air vessel D is shown to an 
enlarged seale in Fig. 24. The baffles of this depositor 
consist of a number of grids E, placed at an angle; an idea 
for which the author is indebted to Mr. E. A. Cowper. A 
jacketted steam cylinder F, with adjustable cut-off, supplies 
the necessary driving power. The disposition of the 
cylinders in this machine was arrived at and decided upon 
after very careful consideration of the turning moments 
about the shaft centre, a number of different combinations 
being taken. For larger machines the arrangement of 
cylinders would be somewhat modified, depending upon the 
number of each kind employed, and also upon whether the 
engine was simple or compound. 

V. Application of Cold-Air Machines.—First in import- 
ance in this relation is the question of preserved meat. 
This not only affects ourselves at home but also many of 
our colonies. To show its magnitude, a Table is given 
below, showing the number of cattle and of sheep in the 
different colonies of Australasia, for the year 1879. The 
cost of producing each head of cattle is about 41. sterling, 
and at present the price realised as often leaves a loss as a 
profit. If, however, by transport under refrigeration, a new 
and practically unlimited market could be opened out, and 
the graziers could receive even one penny per pound more 
than they now realise for the carcases, the increased annual 
profit would be enormous, not to mention the immense 
boon to consumers at home. 

The question of ventilation is also of very great interest ; 
for if dry cool air could be introduced into our public 
buildings, the benefit would be great, both as regards health 
and comfort ; and the same applies still more to the cool- 
ing of dwellings in hot climates, such as India. Inthe 
manufactures the production of ice, the condensation of 
gases, the cooling of liquids, the moderating of tempera- 
tures in cellars, &c.; and on board ship the ventilation of 
holds and cabins, and the cooling of saloons and engine- 
rooms in hot climates, are all instances where the applica- 
tion of these machines would be advantageous. The object, 
of this paper has, however, been chiefly to show that satis- 
factory machinery can be made for this purpose, and that 
by a very simple process, involving no complication in appa- 
ratus or in principle, the air can be delivered at once cold 
and perfectly dry. 

In conclusion the author wishes to express his obligations 
to his partner, Mr. E. L. Beckwith, for assistance rendered 
in the preparation of his paper. 


APPENDIX. 

Table giving amounts of aqueous vapour held in suspen- 
sion by 100 1b. of pure dry air when saturated, at different 
temperatures, and under the ordinary atmospheric pressure 
of 29.9in. of mercury. (Partly abstracted from “‘ A 
Practical Treatise on Heat,’’ by T. Box, and partly calcu- 
lated by the author). 








Tem- Weight of Tem- Weight of 
perature. Vapour. perature. Vapour. 
Deg. Fahr. lb. Deg. Fahr. lb. 
—10 0.0794 112 6.253 
0 | 0.0918 122 8.584 
+10 0.1418 132 | 11.771 
20 0.2265 | 142 16.170 
32 0.379 152 22.465 
42 | 0.561 | 162 | 31.713 
52 | 0.819 172 46.338 
52 1.179 182 71.300 
72 1.680 192 122.643 
82 2.361 } 202 280.230 
92 | 3.289 | 212 | Infinite. 
1022 |) 4.547 














Ber.in.—Berlin has increased very sensibly in popula- 
tion during the last five years. In 1875, the population of 
the city was 960,050 ; in 1880, the number of inhabitants 





had grown to 1,122,385. 
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MACHINES FOR PRODUCING COLD AIR. 
(For Description, see Page 221.) 
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S.S. “ PARISIAN,” 

On Thursday last, the 24th ult., the new steel steamer, 
recently built for the Allan line by Messrs. R. Napier 
and Sons, was placed on the measured mile, and her 
steaming qualities were tested with results entirely 
satisfactory to the owners and builders, the engines 
working magnificently, and the speed results were 
interesting from a scientific point of view. The vessel 
when tried was comparatively light, and the screw pro- 
peller blades were about 4 ft. above the water, so that the 
best speed results could not be expected. Had there 
been any question about the vessel’s speed fulfilling the 
owner's expectations, this fact would have had to be borne 
in mind, and additional immersion obtained. As it was, 
the steam trials tested the working of the engines most 
thoroughly. The engines have a 5 ft. stroke, but they 
were let out toa speed of 85 revolutions per minute with 
a 5 ft. stroke without the least hesitation by Mr. Kirk, 
their designer. The speed, as we have said, was not 
high, and is no indication of what the vessel will do when 
her screws are properly immersed, but the results will be 
interesting if compared with the results of her actual 
performances hereafter when fully laden; and they will 
help to throw some important light upon the effect of 
immersion on screw propellers. We trust that Messrs. 
R. Napier and Sons will, with their usual liberality in 
such matters, give the public the advantage of their 
experience in this respect. 

The Parisian is the largest steel vessel that has yet 
put to sea, and marks a large step in advance in the pro- 
gress of steel shipbuilding. Her appearance, therefore, 
has been regarded with more than ordinary interest, 
and especially so as she is the first of a series of extra- 
ordinary ships that are building in different parts of the 
country for the Great Liverpool Transatlantic ocean 
lines. Her dimensions are as follows: Length over all, 
450 ft.; breadth, 46 ft.; moulded depth, 36 ft,; with a 
gross tonnage of about 5500 tons, and a load displacement 
of about 10,000 tons. The bottom of the vessel has been 
constructed on the longitudinal and bracket-framed 
system, with an outer and inner skin about 5 ft. apart. 
This is divided into several water-tight compartments, 
each of which can be used for the purpose of water 
ballast. In addition to this source of safety, she has 
ten water-tight bulkheads, and more than fulfils the 
Admiralty requirements for cruising and transport ser- 
vic, 

She is most elegantly fitted up to carry 150 first- 
class passengers, the state rooms being roomy, well fitted 
and arranged, and the saloon, ladies’ room, music-room, 
and smoking-room, models of what such places should 
be, in cheerfulness and richness of colour, and tasteful 
decoration. She is fitted to carry 1150 steerage pas- 
sengers and 36 intermediate passengers, the accommo- 
dation throughout being liberal and well arranged. 

The engines were the subject of much comment and 
admiration from their splendid finish, the ease with 
which they worked, and theie arrangement, which, in 
spite of their great size and power, rendered the engine- 
room comparatively free to move about in. They are of 
the three-cylinder compound type, a type originally 
designed and introduced by Mr. A. C. Kirk, the senior 
partner of the firm, and are capable of developing 6200 
indicated horse power, which is estimated to produce a 
speed of from 15to 16 knots per hour. On the trial they 
developed 6020 indicated horse power with plenty of 
steam to spare, but for the reasons we have stated the 
speed did not reach 14 knots. 

On Saturday last about 150 gentlemen from Glasgow, 
London, and Liverpool visited the vessel by special invita- 
tion, and an excursion was made down the Firth of Clyde, 
beyond the Cumbraes, and dinner was served on their 
return voyage, when the usual loyal and other customary 
toasts were drunk, but it was remarked that there was 
something beyond the usual ring in the unbounded satis- 
faction expressed by the owners at the manner in which 
the vessel had been turned out by the builders, and the 
confidence felt in the prospects alike of the company to 
which the vessel that day passed over, and of the distin- 
guished firm of R. Napier and Sons in the hands of such 
men as Mr. Kirk and his two partners, Messrs. John and 
James Hamilton. The vessel was designed by Mr. W. 
Wallace, the well-known superintending engineer to 
Messrs. Allan, and the completeness of the fittings and 
arrangements throughout produced universal admiration. 








LIGHTHOUSE CHARACTERISTICS. 

On Wednesday last Sir William Thomson read a paper 
on “ Lighthouse Characteristics,’ at the Society of Arts, the 
Chairman of the Council, Mr. Bramwell, F.R.S., presiding. 

Sir William Thomson sets aside colour as now admitted 
to be indefensible, except to distinguish directions of light, 
to mark channels, rocks, &c., and divides lights into 
flashing, fixed, and occulting or eclipsing. In the flashing 
light, the light is visible for a short time only, from a 
fraction of a second to five or six seconds, and then dis- 
appears fora much longer interval of time. In the fixed 
light, the light shines continuously and uniformly. The 
occulting light is visible for a long, and invisible fora short 
period of time. Characteristic distinction is given by a 
short eclipse or a very rapid group of two or three short 
eclipses, or of shorter and longer eclipses recurring at 
regular intervals. 

In the Admiralty list of lights for the British Islands 





for 1875, there are 100 flashing lights of periods from four 
seconds to two minutes, that is to say, there is a flash in 
these intervals of times. But the insufficiency of this dis- 
tinction came to be felt so strongly, that the group- 
flashing light of Dr. Hopkinson was introduced in that 

ear in the case of the Royal Sovereign light. In these 
instead of one flash in the period there are two or three or 
four flashes in the period, the interval between the suc- 
cessive flashes of the group being much shorter than the 
interval from group to group in the whole period. The 
object of distinctness Sir William Thomson, allows is 
thus gained, but if the group of flashes could be made in 
a shorter period the distinctness would be much clearer. 
The satisfactory distinctions of group-flashing lights are 
exhausted in the groups of two or three or four flashes, as 
to count more would be embarassing at sea. It has been 
proposed to use longer and shorter flashes, but there are 
optical difficulties in the way of making, with safficient 
economy, groups of long and short flashes, separated by 
short intervals of darkness in the group and long intervals 
of darkness between successive groups. 

In the Admiralty list for 1881, 490 lights are fixed, 111 
are flashing, and 22 are occulting. The fixed lights, both 
in this country and abroad, are in the ra nye —" the 
great advan of being always there to be seen. If, how- 
ever, the fixed light has not the grand requisite of pene- 
trative power, and cannot be seen at a distance, then the 
condensed revolving light has the advantage over it. In 
stormy variable weather the fixed light is preferable; in 
hazy and foggy weather the revolving light is more 
efficient. The question of economy is one of intensity as 
against quantity. The greatest objection to the fixed light 
is that it is not distinctive, and may be taken for another 
light ashore or afloat. 

The eclipsing light is the one to which Sir William Thom- 
son gives the preference for distinctness. The necessity 
for a short period is not so urgent in this case as in that 
of the flashing light. In an eclipsing light a long period is 
merely the length of time the mariner to wait to know 
what light it is; he never loses - of it except during the 
two or three seconds of eclipse. But quickness of group is 
important, and also their arrangement. The groups 
should be, first, one, two, three, or four very short rr 
say of not more than one second each, separa by 
equal intervals of light in the groups, and the groups of 
eclipses following one another after intervals of not less 
than eight seconds of undisturbed bright light; next, 
groups of two or three short and long eclipses, the short 
one second, the long three seconds, the intervals of light 
between the eclipses of a group one second, and the interval 
of undisturbed hight between the groups of eclipses not less 
than eight seconds. 

A machine performing short-long-short intervals has 
been at work a considerable time at Glasgow Univer- 
sity, and shows no signs of wear. The lecturer gave a 
scheme of long and short eclipses giving nine fixed charac- 
ters, which would work easily. 

Referring to an improved means of lighthouse illumina- 
tion, Sir William Thomson said he had no doubt that 
electric lighting would before long be very generally 
adopted. Professors Tyndall and Gladstone, Dr. Si , 
and Dr. Hopkinson and others took part in the discussion, 
and agreed in the necessity of giving a distinctive character 
to our lighthouses. 

Sir William Thomson is to give a lecture on Friday after- 
noon, at the Royal United Service Institution, on his 





Sounding Ap tus : and on the evening of the same day, 
. the Royal Institution, on ‘‘ Elasticity as a Mode of 
Motion.” 








THE “SERVIA.” 


On Tuesday last there was launched from the shipbuild- 
ing yard of Messrs. James and George Thomson, Clyde- 
bank, near Glasgow, the Cunard i mail ship Servia. 
We shall in a future issue give a full description of this 
magnificent vessel, but in the mean time we abstract from 
the Times the following general particulars : 

“‘The dimensions of the Servia are—length, 530 ft. ; 
breadth, 52 ft.; depth, 44 ft. 9 in. ; gross tonnage, 8500 
tons. A better idea of the huge size of the coma ail be 
gained from the following facts. Her cargo capacity will 
be equal to 6500 tons, with 1800 tons of coal and 1000 tons 
of water ballast, the vessel having a double bottom on the 
longitudinal bracket system. The anchor davits are 8 in., 
and the chain cable pipe 22 in. in diameter. The propeller 
shaft weighs 26} tons, and the propeller, boss, and blades, 
which are made of Vickers steel, are 38 tons in weight. 
The machinery consists of three-cylinder, compound sur- 
face-condensing engines, one cylinder being 72 in. and two 
100 in. in diameter, with a stroke piston of 6 ft. 6in. It is 
anticipated that the indicated horse power will amount to 
10,500. There are in all seven boilers, six of which are 
double and one single-ended, and all are made of steel, 
with corrugated furnaces, the total number of furnaces 
being 39. Practically the Servia is a five-decker, as she 
is built with four decks and a promenade. The promenade, 
which is reserved for the passengers, is very large and 
spacious. On the fore part of it are the steam steering 
gear and house, captain’s room, and flying bridge. On 
the upper deck forward is the forecastle, with accommo- 
dation for the crew, and lavatories and bath rooms for 
steerage passengers, while aft are the light towers for 
signalling the Admiralty lights, with the look-out bridge on 
the top. Near to the midship house are the captain’s and 
officers’ sleeping cabins. Next to the engine skylight is the 
smoking-room, which can be entered from the deck or from 
the cabins below. It is unusually large for a smoking-room, 
being 30 ft. long by 22 ft. wide. Near the after-deck house 
is the ladies’ drawing-room, to which access can be obtained 
either from the music-room or from the deck. Abaft of 
this, aud in the upper end of the upper deck, is the music 
room, which is 50 ft. by 22 ft. in dimensions, and which is to 





be fitted up in a handsome manner with polished w pend. 
lin Immediately abaft of the Pome & peereny is = = 
staircase, which leads to the main salvon and the cabins 
below on the main and lower decks. For the convenience 
of the passengers there are no fewer than four different 
entrances from the upper deck of the ship to the cabins 
At the foot of the stair leading to the saloon and also in 
the cabins the panellings are of polished Hungarian ash 
and maple wood. The saloon is very large, being 74 ft. lon 
by 49 ft. wide, with sitting accommodation for 350 persons, 
while the clear height under the beams is 8 ft. Gin. The 
sides are all in fancy woods, with beautifully polished 
inlaid panels. All the upholstery of the saloon is of 
morocco leather. Right forward of the after deck are the 
pantries, baths, lavatories, and state rooms. The total 
number of state rooms is 168, and the vessel has accom. 
modation for 450 first-class and 600 steerage passengers 
besides a crew of 200 officers and men. For two-thirds of 
its entire length the lower deck is fitted up with first-class 
state rooms. The ship is divided into nine water-tight 
bulkheads, and she is built according to the Admiralty 
requirements for war purposes. A special feature is the 
arrangement of the water-tight doors in the engine and 
boiler spaces. According to the usual method, the door 
requires to be screwed down, and this process takes up a 
considerable time. In the Servia they can be shut from the 
upper deck in case of accident in a couple of seconds by 
simply using a connecting rod. There are in all twelve boats, 
and these are equipped as lifeboats, and have Hill and 
Clark’s patent improved boat-lowering apparatus. The 
keel of the ship consists of five thicknesses, making a total 
thickness of 8 in.; and in order to secure thoroughly 
reliable workmanship, the rivetting was done by Twed- 
dell’s hydraulic rivetter. All the frames and beams of the 
ship were rivetted by this process. The upper deck is of 
steel, covered with yellow pine, the main deck is of steel 
with a teak covering, and the lower deck is of steel with a 
covering of teak above the engine and boiler spaces. All 
the deck-houses and deck fittings, which are Table to be 
carried away in a heavy sea, are made of iron and steel, 
and are rivetted to the steel decks underneath. The Servia 
possesses a peculiarity which will add to her safety, namely, 
adouble bottom or iron skin. Thus were she te ground on 
rocks, she would remain perfectly safe while the inner 
skin continued intact. There are three masts on the 
vessel, and the Cunard Company have adhered to their 
special rig, believing it to be more ship-shape than the 
practice of fitting up masts according to the length of the 
ship. On these masts there will be a good spread of 
canvas to assist in propelling the vessel. 

At the luncheon which followed the launch, Mr. James 
R. Thomson proposed the toast of ‘‘ Success to the Servia,”’ 
coupling with it the name of Mr. John Barns, the chair- 
man of the Cunard Company. Mr. John Burns expressed 
his thanks for the honour done to him in coupling his 
name with that of the great ship which had been launched, 
and, in acknowledging the toast, said the difference 
between their first Atlantic steamer, the Britannia, and 
the Servia was marvellous. The Britannia started on her 
first voyage more than 40 years ago. She measured 1139 
tons, had a capacity for 225 tons of cargo, and steamed 
8; knots an hour. The Servia measured 8500 tons, would 
carry upwards of 3000 tons of cargo, with 2000 tons of 
coal, as well as 1000 passengers, and would maintain a 
speed, he hoped, of not less than 174 knots an hour. 








MINE VENTILATORS. 
To THE EpITor oF ENGINEERING. 

S12,—Two years ago you very kindly allowed a letter of 
mine, on this subject, to appear in your columns; and, as 
the discussion has lately been revived through your having 
published extracts from a paper on ‘“‘ Deep Winning 
of Coal,” written by two eminent mining engineers in 
South Wales, I trust you will permit me to offer a few 
observations. I bad, as I told you, seen many of the 
ventilators at work, but never under the same conditions ; 
so that I had been unable to compare them fairly ; and from 
the correspondence which you published it seemed clear 
that no exact method of testing the various systems had 
ever been adopted. 

From experience I find that fan makers are unwilling to 
have the different kinds of machines tried under precisely 
the same conditions, because that would put an end to the 
glorious uncertainty which at present exists ; and the adop- 
tion of any particular ventilator would then depend less 
upon the personal influence of those who are interested in 
its es than upon the actual merit of the system 
itself. 

Where fans are being erected there ought tu be no 
difficulty in carrying out the suggestion, first made, | 
believe, by Mr. Ramsbottom, at the meeting of the 
Mechanical Engineers, in November, 1875, at Manchester— 
that was to block up the inlet to the fan, and there will be 
great cause for regret if this hint is not acted on in future 
whenever an opportunity offers. 

I have been to some expense, and have taken much trouble 
in watching the behaviour of nearly all kinds of mechanical 
ventilators since I first wrote you (my observations in some 
cases lasting over a week), and, after a very careful con- 
sideration of the whole subject, I am convinced that there 
is very little to choose between the Waddle, Guibal, and 
Schiele ventilators. 

The useful effect of these fans rarely exceeds 40 per 
cent. and the high percentages claimed for them are never 
given off when a proper allowance is made for the natura] 
ventilation that is going on. The amount obtained by 
calculation, based on the differences in temperatures 
between the up and down-cast currents, should be checked 
by measurements that can very easily be made if the 
ventilator be stopped for a few minutes. Then again, 
little matters in connexion with water gauges, engine 
indicators, and gear, &c., do not always receive the atten- 
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tion they deserve ; 
worse than useless, 


and results carelessly obtained are 
because they are misleading. 

The fear that errors may have crept into what has cost 
me so much time and trouble alone prevents my giving you 
more particulars. There can be no absolute certainty 
about our present methods of dealing with ‘“‘ mine venti- 
lators,’’ and I bave my doubts about the great value of 
such investigations as may soon be made public by the 
members of the North of England Mining Institute, who 
appointed a fan committee in 1879. : : 

[ beg to repeat what I wrote to you at the time: ‘“‘ We 
may get reliable information of the actual performance of 
certain fans in certain circumstances, but we shall be left 
exactly where we are with regard to a standard of real 

arison.”” 
= I am, Sir, yours obediently, 
London, February 23, 1881. One or THREE. 
To THE EDITOR OF ENGINEERING. 

Sin, —In answer to ‘One of the Eight’’ I beg to say 
that by “‘ undue pressure” I understand Messrs. Brown 
and Adams to mean something excessive. It might be 
either ‘‘ dangerous” or “‘ unusual,” it might be both ; but 
whatever happened your correspondent would be equal to 
the occasion, and ready to show that all objections yet 
raised to the “‘ positive type ventilator’ are really some of 
its greatest advantages. : i 

| am giving the ‘‘ example from practice” my attention, 
but up to the present time I cannot see what is to prevent 
“ safe and usual’”’ pressures of 15 ft. or 20 ft. of water 
gauge being reached, if a serious obstruction did occur in 
the airways ; and I shall be much obliged to “‘ One of the 
Night” if he will say exactly what would take place. 

It is too much to “ assume that the ventilator is neither 
troubled with friction nor leakage,”’ and, taking things as 
they are, we are not always dealing with 3 in. timbers, 
18 in. walls, and Tay Bridge signal cabins ; and, supposing 
separation doors stood any ‘‘ undue pressure’”’ that might 
be applied, would there not be a chance of all the air being 
drawn out of the mine on the fan side ofa big fall? 

Would this be another advantage over 

NATURAL CIRCULATION ? 

Cannock, Feb. 21, 1881. 








THE PADDOCK BOILER EXPLOSION, 
To THE EpiIToR oF ENGINEERING. 

Sik,—In pone last week’s impression you publish an 
account of the above, and also of Mr. Waugh’s report at 
the adjourned inquest. 

In glancing over the evidence of Mr. Waugh I find that 
he ascribes the accident to two causes, viz., ‘‘ the mode of 
testing’ and to the ‘‘bad workmanship and indifferen 
material of which the oval smokebox was com bes 
He returns the smokebox as being 6 ft. 8 in. in length, of 
oval form, measuring 5ft- 2in. horizontally, and 3 ft. 7 in. 
vertically, made of 4 in. plates. 

Mr. Waugh admits that the smokebox is of exceedingly 
weak form, but states that if it had been properly con- 
structed it ought to have stood a pressure, apart from 
strains due to inequality of temperature, of 1201b. per 
square inch before it burst. Further, Mr. Waugh states 
he believed that they intended to make the smokebox of 
better form, and that it was their intention to have made 
it a true oval, qualifying this by stating that “‘ they would 
not deliberately set to work and make it all shapes.’’ 

Mr. Wangh enters very elaborately into the effects of 
inequality of temperature consequent on turning live steam 
into a cold boiler. Although fully agreeing with Mr. Waugh 
that this is a most foolish and reprehensible act, and a 
practice which cannot be too strongly condemned, yet I 
fail to see how it can in any way have contributed to this 
explosion. The form of the smokebox is radically bad, 
even if made, as suggested by Mr. Waugh, of ‘‘ oval’’ 
construction, and I should not be surprised at its failure at 
1001b. per square inch, even if tested by hydraulic pres- 
sure. Of course the failure then would have nm qualeal. 
and would have been noted by the bulging action under 
compression. 

It is all very well to speak about ‘‘bad material’ and 
“bad workmanship,’’ but I further contend that this had 
nothing whatever to do with the explosion. Mr. Waugh 
evidently forgets that the smokebox was under compression, 
and not under a bursting pressure. Iron of inferior tensile 
strength will often stand quite as much under compression 
as that of superior quality. It would be interesting to 
know by what rule Mr. Waugh calculates the strength of 
oval tubes, as although I have had a long experience 
myself, I have hitherto failed to find any reliable rule ; cer- 
tainly Fairbairn, Wilson, and others have omitted to give 


one. 

Had the boiler failed from inequality of temperature, 
the bottom of the shell would have been “‘ ripped’’ at the 
transverse seams, because the water of condensation would 
have fallen to the bottom, and had this not been let out 
freely, the temperature of the water at the bottom being 
lower than that of the steam, the bottom would have been 
held contracted, and the upper part would have expanded. 
The expansion of the upper part would have torn the 
bottom at the transverse seams in a similar manner to when 
live steam is turned on the top of cold water in a boiler. 
itis a pity that engineers entrusted with the important 
duty of investigating explosions should occasionally 
mystify matters when the cause is so palpable, and I am 
surprised that Mr. Waugh should imagine that extensive 
strains due to inequality of temperature could in any way 
affect the smokebox. ‘This has simply failed from ‘“‘ mal- 
construction,”’ being of exceedingly weak form. 

I write this letter simply with a view to guard any steam 
users having boilers so constructed, and would strongly 
advise that they have them at once overhauled and tested 
by hydraulic pressure, carefully noting at the time any 
deflection in the smokebox, and that they should consult 


their boiler-maker as regards the best mode of strengthen- 
ing this portion ; otherwise I fear this is not the last we 
shall hear of fatal accidents with this type of boiler. I 
would su t that the simplest mode of strengthening 
them would be the insertion of a few conical water tubes. 
Apologising for the length of the letter, 
Tam, yours truly, 
March 2, 1881. AN ENGINEER. 


COMPRESSED AIR. 
To THe EpiTorR oF ENGINEERING. 

S1r,—I send you in this some actual particulars taken 
by me on the spot of a large pair of air compressors, like 
many others working with great satisfaction in the neigh- 
bourhood of this place. 

The price is about the same as those mentioned in the 
letter you published last week, namely, 20001., and there 
are & many improvements with them, but they are not 
finished bright. 

Length over the whole, from back of cylinder to front of 
the fly, is 57 ft.; length of cast-iron foundation plate. 
53 ft. ; size of steam cylinder, 36 ina. ; size of air cylinder, 
40 in. ; horizontal stroke, 6 ft. 

A joint in the piston rods has made the engines longer 
than usual, but the parts are all that better to come at, 
and the compressors work well. [ have tried the quick 
running compressors, and found thom run heavy on ag 


Mountain Ash, March 1, 1881. 


To THE EDITOR OF ENGINEERING. 

S1r,—I hasten to apologise to you and to Mr. Sturgeon 
for a ain 5 soos Sey meee s e 23rd inst. 

When I wrote I , unfortunately, no copy of the paper 
before me; and it was not till afterwards that I found 
what had been carelessly overlooked on my first perusal of 
it. Some credit is given I now see to the new cooling 
water pipe. But what still strikes me as being a very great 
absurdity is that the heat due to compression should 
in any way affected by ‘‘a little more than doubling the 
valve area |” 

Thanking you for inserting my last, 

I beg to remain, Sir, your obedient servant, 


TRAMWAYS. 
February 26, 1881. 














THE STUDENTS OF THE INSTITUTION OF 
CIVIL ENGINEERS. 
To THE Ep1rorR oF ENGINEERING. 

S1r,—In reply to the letter in your issue of February 25, 
signed ‘‘ Sufferer,’’ I would remind the writer that there 
are hundreds of non-resident students like myself, who 
have neither the opportunity of attending the meetings, or 
studying in the library, and yet count it an honour to belong 
to; an institution which ranks among its members the 
greatest engineers in the world. 

The privileges your correspondent speaks of are, I con- 
sider many, too many in fact, to enumerate here, and are 
I believe greater than are enjoyed by the students of any 
similar institution. — regard to the aid rd —— 
in preparing papers there are many non-resident students 
who have prepared papers without its aid; in fact, the 
Council “‘ warn students of the danger of making their 
communications the vehicles of mere notes of published 
matter,” and point out that the topics most suitable are 
‘* descriptive accounts of executed works.”’ 

Lastly, I would suggest that the proper way of getting 
the grievance (if os) remedied, would be to apply to the 
Council through the secre , who together with the 
members, I have always fo ready to aid students in 
every possible way. 

NON-RESIDENT STUDENT. 





To THE EDITOR OF ENGINEERING. 

S1r,—I was glad to see the letter of your correspondent 
‘** A Snfferer,’’ on the above subject in last week’s issue of 
your valuable paper. 

On my return from abroad I became acquainted with the 
working of the Institution, and the management of the 
library in particular, and must express my surprise that 
so capable and distinguished a body of gentlemen as the 
Council of the Institution should display such apathy towards 
the interests of the students and junior members of the 
rofession, as is evinced by their regulation to close the 
brary at half-past five daily, or, nt the very hour when 
those employed in offices usually finish their day’s work. 
This practice is surely at variance with the spirit of the 
intentions of the illustrious founder. 

The magnitude and importance of the Institution, and 
its immense revenue, render objections on the mere score 
of the slightly increased expenditure, which extra super- 
vision in the library and reading-room (say from seven 
to ten o’clock in the evening) would entail, wholly irre- 
levant. It is merely a question whether the governing 
body are anxious to place the splendid resources of the 
{nstitution within the reach of all those affiliated to it, 
of every grade, or whether these privileges are to be 
reserved for the unemployed, who may have the leisure 
and inclination to avail themselves of them. 

I would fain hope that the Council, who have the 
interests of the Institution at heart, would recognise this 
want, and would be induced to give favourable considera- 
tion to a respectful address on this subject, signed by the 
majority of the students resident in London; and I would 
recommend “A Snfferer’”’ to take the necessary steps to 
get signatures. 

The compliance with this request would enhance and 
enlarge the sphere of usefulness of the Institute, as I know 
from experience it would induce many most promising 
ery. engineers to join, whoat present keep aloof, alleging 
hat they could derive no benefit by belonging to it, as the 








be | blow of the pin). 


library which they are most anxious to consult is, by the 
present tions, practically closed to them. 
Let us hope that the Council will make a new departure 
in this respect. 
Sres Bona, 
Assoc. Memb. Inst. C.E. 
London, March 2, 1881. 








UTILISING FIRED CARTRIDGE CASES. 
To THE EDITOR OF ENGINEERING. 

S1r,—Having read, in ENGINEERING of February 11th, 
your description of Morris’s apparatus for utilising fire 
cartridges, I ask permission to mention that I invented, in 
the beginning of the year 1875, a method of removing spent 
caps (as well as fresh ones) ont of the brass cases of cart- 
ridges by water, and that I made, in the course of the year 
1876, several thousands of small machines on the said prin- 
ciple for the whole German army, so that, for some time, 
every company and every squadron of the German army 
has been provided with one or more of these machines. 





Uy, Y 

The annexed drawing shows a sectional view of this 
machine. It consists of a cast-iron socket, heavy enough 
to stand by itself when being used, but light enough to 
easily carried about ; within this is a cylinder of steel, which 
receives at the bottom end the brass case with the cap—(it 
may be mentioned that, in the German cases, there is no 
hole opposite the cap, but two holes on the sides of the anvil 
on which, in firing, the filling of the cap explodes by the 
A piston slides easily, but without 
packing, inthe upper end of the cylinder, it being guarded 
against turning or getting out by a small screw, which again 
has sufficient length of thread in the eccentric steel ring 
shown, screwed on to the upper end of the cylinder. 

The brass cases are in peace collected soon after firing, 
and thrown into a tub with water, in order to dissolve the 
adhering powder, and are held upright while being intro- 
duced into the steel cylinder, so that, without any extra 
trouble, they are filled with water. The slanting position 
of the centre line of the cylinder is given in order to keep 
the piston in its place without the aid of the hand, and to 
prevent the water from flowing out of the brass case. By 
a single and very smart blow with a wooden mallet upon 
the head of the piston, the cap is easily removed. The price 
of the whole apparatus is only 11. 

I remain, Sir, yours obediently, 
W. WeEppING, 
Engineer and Manufacturer of Machinery 
for Military Purposes. 
Berlin, February 23, 1881. 











GERMAN ROLLING Stock.—The German Railway Board 
reports that there are 190,748 trucks in use on the German 
railways for the conveyance of goods. Of those 61,674 are 
covered. 

Tue INTERNATIONAL Woot Exuisirion. — The 
directors of the Crystal Palace having now allotted the 
space demanded to the British and foreign applicants who 
intend to exhibit machinery in motion (which will, we 
understand, fill the central nave and aisles), have defini- 
tively completed arrangements with Messrs. W. and J. 
Galloway and Sons, of Manchester, to furnish engines and 
boilers, and the necessary shafting, gearing, steam pipes, 
&¢. The satisfactory manner in which this eminent firm 
carried out the motive power arrangements for British 
exhibitors at Vienna, Philadelphia, and Paris, is a gua- 
rantee that the engineering firms which exhibit will have no 
cause to complain this year of any shortcomings. 





An EarLy CLYDE STEAMER.—Now that the subject of 
early Clyde-built steamers is receiving systematic atten- 
tion with the view of having a thoroughly trustworthy 
historical record compiled, the following piece of informa- 
tion in reference to David Napier’s steamer Rob Roy, 
taken from the Edinburgh Magazine of July, 1818, has a 
very special degree of interest: ‘‘ A steamboat called the 
Rob Roy was recently built to sail as a regular packet 
between Glasgow and Dublin; and she has just returned 
from her first voyage in safety. On Friday morning, the 
19th, at 4 o’clock, she sailed from the Broomielaw, touched 
at Port-Glasgow, Greenock, and Gourock; but owing to 
the boisterous state of the weather it was deemed advisable 
to put into Lamlash Bay, where she lay for eight hours. 
She proceeded to Carrickfergus, and arrived in Dublin on 
Sunday morning at 30’clock. At the earnest request of 
the passengers, Mr. Napier, the proprietor, consented to 
remain in Dublin two days, Sunday and Monday, and on 
Tuesday at 5 o'clock she sailed for Greenock, where she 
arrived at 7 o’clock on Wednesday morning, the 24th, 
having performed her passage in the saeanatel short 
time of 26 hours. In crossing the Channel she experienced 
a most severe storm, so much so that some of the pas- 
sengers proceeded from Carrickfergus by the mail to 
Dublin, where to their astonishment they met the Rob Roy, 
she haying reached the port six hours before them. A 
gentleman in Edinburgh received, on the morning of the 
14th, by the steamboat, the duplicate of a letter which had 
been despatched by the mail on the 12th, the same day the 
steamboat sailed ; the original letter only arrived on the 
evening of the 16th. The Rob Roy, which brought the letter 
to Greenock, performed the yoyage from Belfast to the 





latter place in 14 hours.” 
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GAUGE GRINDING MACHINE. 

Tue increasing necessity for accuracy in the manufac- 
ture of the details of machinery has led to the production 
of tools for the precise grinding by emery wheels of the 
hardened steel spindles, tools, punches, &c., which form 
important parts of such machines, and of the gauges, &c., 
used in their manufacture. The degree of accuracy 
attained, and the quantity of work turned out, depend not 
only upon the kind of emery wheel used, but also, and in 
no less degree, upon the construction of the grinding 
machine by means of which the wheel is enabled to 
operate. 

A machine, constructed by Messrs. Taylor and Challen, 
of the Derwent Foundry, Birmingham, which appears well 
adapted to produce accurate work rapidly, is illustrated 
on the present page, the engraving being prepared froma 
photogaph of a machine briefly described below. 

A bed similar to a small lathe bed, having a “fast 
head” cast upon it, is planed and fitted with spindle, 
pulley, and loose head, so as to admit articles of any 
dimensions not exceeding 2 ft. in length and 3 in. in 
diameter. The bed is capable of being fixed upon its 
soleplate in various positions, so as to grind tapers of 
different degrees as well as parallels; it has a motion to 
and from the wheel by hand only through the handwheel 
seen at front of illustration. 

The emery wheel is properly mounted and driven from 
a grooved shaft at back upon a carriage having a lateral 
self-acting motion upon a second bed in rear of the one 
previously described. The motion of the wheel carriage 
is either hand-worked or self-acting, and capable of being 
reversed or stopped automatically at the will of the atten- 
dant, A countershaft (carried on bearings at the lower 
part of standards that support the machine) has pulleys 
for giving motion to the spindle driving the work, to 
the traversing motion, and to the grooved shaft at the 
back that, by means of pulleys and belt, sets the wheel in 
motion. The machine has been found exceedingly con- 
venient and effective, it is entirely self-contained, requir- 
ing only the belt from the line shaft to set it in motion, 
and will prove a useful addition to most machine and 
tool-making establishments. 


BOILER EXPLOSION AT LOUGHBOROUGH. 

We have this week to record another boiler explosion 
attended with fatal consequences. On the afternoon of 
yesterday week, the 24th ult., a small Cornish boiler 
exploded at the works of Mr. Pegg, wood turner, Mill- 
street, Loughborough, causing the death of a workman, 
John Davis, who was firing at the time of the explosion, 
but who, asa rule, had not charge of the boiler. Three 
other persons were also injured—one of them severely, 
—while much damage was done to the surrounding 
buildings, and the boiler itself was carried through 
some brick walls, and over the Wood Brook into Island 
House Park, a distance of about thirty yards. The 
boiler failed by the collapse of the flue, the nature of the 
failure being shown by the engravings which we 
annex. The view of the flue here given is a plan 
of the crown; and at the rents shown the edges of the 
plates are turned inwards, not torn off. The inquest on 
the man killed was opened on the 25th ult., and adjourned 
until Tuesday last, the Ist inst., when Mr. Henry Hughes, 
of Loughborough, who had been requested to examine 
the remains of the boiler, handed in a report. This 
report describes the whole circumstances of the case so 
clearly that we cannot do better than quote it in full. It 
is as follows: 

Since the adjourned inquest I have made an examination of 
the boiler, and I report upon it as follows : ‘‘ The boiler is 
one of a very usual type, having an outside shell 10ft. in 
length and 4 ft. in diameter, and of plates j of an inch in 
thickness, with an internal flue tube 10 ft. long, 24 in. 
in diameter, and of plates jths of an inch in thickness for the 
most part, but in some parts only ;;ths in thickness. 
The boiler seems originally to have been of good material 
and workmanship, but the internal flue tube, and where 
exposed to the attion of fire, has at some time been 
repaired rather roughly, as shown by the fragments of 
oo and rivets. The bursting pressure of the boiler 

calculate to be about 300lb. per square inch, and, in 
consequence, the greatest working pressure should have 
been not more than 50 lb. per square inch. I have care- 
fully examined the plates, but I find no signs of over- 
heating or shortness of water. The fittings of the boiler 
consisted of lead fusible plug in a brass seating, water 
gauge, gauge cocks, safety valve, blow-off cock, and a 

ressure gauge, supposed not to have been on the 

iler at the time of the explosion. The lead fusible 
plug was in perfect order, the lead and brass casing 
unchanged, and evidently not having been acted upon by a 
higher temperatare. I have had the plug sawn through 
for a minute internal inspection. The water gauge and 
gauge cocks are of the usual kind and in good order. The 
safety valve and valve seating, with lever and weight, had 
been removed from the premises, and taken to pieces, 
which is to regretted. The safety valve has an area of 
2.835 square inches, which is rather small in size for a 
boiler of this description; having 6ft. of firebar surface, 
it has a lever 24 in. long, and a weight attached of 234 lb., 
giving a pressure onthe valve of 247 lb., or 87 lb. per 
square inch when the weight is at the extreme end of the 
lever, and which I have reason to suppose was the case at 
the time of the explosion. The lever of the safety valve 
required great force to press it into its place in the joint, 
and when in position could not be moved without great 
force. This would materially add to the pressure required 














GAUGE GRINDING MACHINE. 


CONSPRUCTED BY MESSRS. TAYLOR AND CHALLEN, ENGINEERS, BIRMINGHAM, 
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to lift the safety valve. The joint in question had also been opinion that the primary cause of the explosion was the 


too well fitted, or rather tightly fitted when new. 


blow-off cock was in good order, and shut off properly. | hour, and was increased by fuel bei 
uge I was informed had been removed for | of the dinner hour. 


The pressure 
repairs some days previously to the explosion. I examined 
it and found it of the usual type, but it had evidently 
been out of repair for some time. It indicated 25 lb. per 
square inch without being attached, and I presume would 
indicate the same whatever pressure were applied to it. I 
understand that the boiler has been supposed to work at 
25 Ib. pressure per square inch. There are four causes 
which may bring about the explosion of a steam boiler: 
1, defective workmanship ; 2, effect of corrosion ; 3, great 
pressure from a safety valve being overloaded, too small, 
or being defective; 4, sudden production of steam caused 
by overheating of the plates, and from shortness of water. 
From careful consideration of all the circumstances I have 


i 


The | excessive pressure which had accumulated during the dinner 


put on at the close 
It was impossible for the fireman to 
know what pressure he had to contend with, for the pres- 
sure gauge was absent, and it was impossible for the boiler 
to relieve itself, as the safety valve was overweighted and 
fast in the joint. I would wish to point out that although 
ay aaee boilers have but one safety valve, they ought 
to be fitted with two, one of which should be ont of the 
control of the fireman, and further that steam boilers 
should always be insured, in which case they would be 
periodically and systematically inspected.’’ 

The other evidence offered at the inquest in no way 
affected Mr. Hughes’ conclusions, and there can be no 
doubt that the latter were correct. 

After hearing the evidence, and the coroner’s summing 
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arrived at the following conclusions: 1, the boiler was { up, the jury returned the verdict—the routine verdict— 


originally of sound material and workmanship; 2, there 


was no corrosion sufficient to cause dangerous leakage or | 


weakness; 3, the safety valve was overweighted, an 
was also fastened down by tightness in the lever joint, 
this tightness being caused by corrosion assisted by the 


original tightness of the joint (such joints should have great | 


freedom when first made) ; 4, there was no overheating of 
the plates from the shortness of water, the lead fusible 
plag being perfect, and both the plates, and the carbon 
eposit on them unaltered by heat; 5, the repair to the 
seams of rivets in the centre of the top of the internal flue 
was not well done, and tended to wonken the boiler where 
the best workmanship was required. Finally, I am of 





of “ Accidental Death.” They, however, added to their 
verdict an expression of their regret that Mr. Pegg 
permitted the boiler to be worked without a steam 
gauge, and that they desired to urge upon all that boilers 
should be insured so as to secure periodical inspection. 
Further, they recommended that gauges should be always 


| lighted, and so placed as to be visible to all persons 


using engines or boilers. We last week expressed our 
views on the verdicts generally returned by coroners’ 
juries in respect to deaths caused by boiler explosions, 
and we have at present nothing to add to the remarks 
we then made. 


Marcu 4, 1881. | 
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Smith, 46, Pine-street, New York, the sole agent for ENGINEER- 
Ing in the United States, and all subscriptions for the United 
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NOTICES OF MEETINGS. 

Tae INSTITUTION OF CrvIL ENGINEERS.—Tuesday, March 8th, 
at8p.m, Paper to be discussed: “Tide-Gange, Tidal Harmonic 
Analyser, and Tide-Predicter,” by Professor Sir William Thomson, 
F.R.SS. L. and E., M. Inst.C.E, 

socigTy OF ENGIngERS, — The next ordinary meeting will be 
held on Monday, the 7th of March next, in the Society's hall, at 
6, Westminster Chambers, Victoria-street, S.W., and a paper wil: 
be read on “Gas Engines,” by Mr. Charles Gandon. 

SocteTy Or TELEGRAPH ENGINEERS AND OF ELECTRICIANS.— 
‘Thursday, March 10, at 25, Great George-street, Westminster, S.W. 
Council meeting at 7 p.m., ordinary general meeting at 8 p.m. 
“Earth Currents—Electric Tides,’ by Alex. J.S. Adams, Asso- 
ciate. (Conclusion of discussion). “ On the Application of Dynamo- 
Electric Machines to Railway Rolling Stock,” by Lieut. P. Cardew, 
RE., Associate. “On the Interference with the Processes of 
Manufacture of Wool and Hair, arising from the Development of 
Electricity during Spinning; with a Description of Apparatus 
applied to obviate it,” by Edward B. Bright, Member. 

PHYSICAL SoctgTy.—Saturday, March 12th, at 3 p.m. The 
following communication will be made: “On the Absorption 
Spectra of Organic Bodies,” by Colonel Testing and Captain 
Abney. 

SANITARY INSTITUTE OF GREAT BriTAIN.—On Wednesday. 
March 9th, at 9, Conduit-street, at 8 p.m., the discussion will be 
continued upon the paper read at the Tast meeting: “The Law in 
Relation to Sanitary Progress,” by W. H. Michael. Q.C., F.C.S, 
The points to which attention is directed in the discussion are 
(1) Rearrangement of Districts, (2) Reconstitution of Authorities, 
(3) Extension of Sanitary Powers. 


The Publisher desires to draw the attention of Manu- 
facturers and Purchasers to the advantages offered by the 
INFORMATION AND InquIRY Room now established at the 
new offices of this Journal. In this room are t for the 
benefit of visitors, files of the principal English and 
fereign technical journals, and the circulars and cata- 
logues of the leading manufacturers in the Engineering 

, either for reference or distribution. A classified 
arrangement of the various advertisements which appear 
either continuously or from time to time in ENGINEERING 
will also be available for reference. Manufacturers are 
invited to contribute their catalogues and circulars, 
which will be indexed and placed under the care of an 
attendant. 
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A PATENT CONVENTION. 
Many of our readers will remember that in 1878 
a Congress was held in Paris, under the auspices of 
the French Government, to discuss questions of law 
affecting the protection of inventions, designs, and 
trade marks. It was called *‘Le Congrés Inter- 


President M. Bozérian, an eminent lawyer and 
senator; the opening address being, however, 
delivered by the Minister of Commerce, who pre- 
sided at the first meeting. A number of Govern- 
ments were officially represented, and men of 
eminence from various countries were among 
the members. The deliberations of the Congress 
lasted from the 5th to the 17th September, during 
which period many resolutions were adopted, some 
of a highly practical kind. But, owing y to 
time having been wasted in discussing details of 
little or no consequence, it was found impossible to 
deal, within the prescribed period, with some points 
of much practical importance, including, inter alia, 
the question whether or no provisional protection 
for inventions should be granted. This particular 
question may perhaps be said to have been indirectly 
decided in the affirmative, seeing that a resolution 
was adopted in favour of provisional protection of 
inventions shown at exhibitions. Other questions, 
however, were not even thus indirectly disposed of. 
Therefore, and in order to give effect to its labours, 
the congress, before separating, appointed a per- 
manent committee divided into sections, one for 
each of the more important countries. The French 
section was made the executive, and among its mem- 
bers were Messrs, Bozérian (President), Tranchant, 
Lyon-Caen, Dumoustier de Frédilly, Pascal Duprat, 
De Maillard de Marafy, Huard, Clunet, Pataille, 
Rendu, Thirion, and other gentlemen eminent in law 
and science. The English section included Admiral 
Selwyn (chairman), Sir William Thomson, Sir 
H. Bessemer, and Messrs. Gorst, M.P., J. G. 
Alexander, and Lloyd Wise. One of the principal 
objects with which the permanent committee was 
appointed, as expressed in a special resolution of the 
congress, was to bring about, through one of the 
Governments, a diplomatic conference, with a view 
to settling the bases of uniform legislation. This 
has been achieved, and we now propose to briefly 
notice the results so far attained by the conference. 
It was held at Paris, the meetings extending from 
the 3rd to the 20th of November last. Delegates 
attended from the Governments of the United King- 
dom, France, ayy the Argentine Re- 
public, Belgium, Brazil, the United States of Ame- 
rica, Guatemala, Italy, the Netherlands, Portugal, 
Russia, Sweden, Norway, Salvador, Switzerland, 
Turkey, Uruguay, and the United States of Vene- 
zuela. The draft was prepared of a convention that 
provides for forming the said countries into a union 
for the protection of industrial property, the sub- 
jects or citizens of each contracting state to enjoy in 
all the others, as far as regards patents for inven- 
tions, industrial designs, trade marks, and trade 
names,the advantages which their respective laws now 
accord, or hereafter shall accord, to subjects. Thus, 
ia each country, aliens would have the same protec- 
tion as subjects or citizens, and the same legal remedy 
against every infringement of their rights, subject 
to the fulfilment of the formalities and conditions 
imposed on subjects or citizens by the internal legis- 
lation of the respective state. Subjects of states not 
belonging to the union, but who are domiciled, or 
have industrial or commercial establishments in a 
state of the union, are assimilated to subjects or citi- 
zens of the contracting states. Application for a 
patent or protection in respect of an invention, 
design, or trade mark in one of the contracting 
states, is to give the applicant priority in other states 
of the union, subject to the rights of third parties ; 
the term of priority being six months for patents for 
inventions, and three months for industrial designs 
and trade marks. The term is a month longer 
for countries beyond the sea. Thus, supposing 
an inventor to have applied for a patent in one 
of the states of the union, any applications he 
might subsequently make in other states of the 
union would not be prejudiced by acts accomplished 
in the meanwhile, as, for instance, by application 
made by other parties, or by the publication of 
the invention, or its user by a third person. Intro- 
duction by a patentee into a country where a 
atent has been granted to him, of articles manu- 
actured in any state of the union, is not to 
invalidate the patent, but the patentee is to remain 
subject to the obligation of working his patent in 
accordance with the laws of the country in which 
he introduces the patented articles. It is difficult to 
conceive that this provision can be the result of due 
consideration by competent persons familiar with 
the practice under existing patent laws in various 
countries. It would seem that, so far, the notion 
prevails that compulsory working clauses should be 
retained, at any rate where they exist, in the patent 





national de la Propriété Industrielle,” and had for 


laws of the contracting states. Such clauses are in 
practice of little value, but they cause an infinite 
amount of trouble, and grave uncertainty as 
respects the value of patent property. Fortu- 
nately, this Projet de Convention has yet to be 
ratified by the respective Goveraments, and, further- 
more, there is provision for submitting the con- 
vention to periodical revision, with a view to 
introduce into it improvements adapted to perfect 
the system of the union. For this purpose con- 
ferences are to be held successively in one of the 
contracting states, by their delegates, though it 
would appear the next meeting is not proposed to 
be held until 1883, at Vienna. Undoubtedly, the 
agreement so far arrived at leaves open points of 
the utmost importance, Compulsory working is 
one of these ; but there is another of even greater 
consequence, namely, the interdependence of patents 
granted in different countries, The draft convention 
does not seem to deal in any way with this question, 
than which there are few of more importance in the 
whole region of patent law. An inventor may, in 
Austria, for example, obtain a patent for one, two, 
three, or more years, up to fifteen. Whatever 
term he applies for must be paid for in advance. If 
he obtains a patent for less than fifteen years, he 
may afterwards have it prolonged once or oftener, 
until the limit of fifteen years has been reached, 
In the United States an inventor who has not pre- 
viously obtained a patent for the same invention 
elsewhere can obtain a patent at once for seventeen 
years. But his application is submitted to an 
examiner, who usually raises a number of objections, 
some of them often very absurd, but all of which 
tend to delay the actual issue of the patent. Con- 
sequently it is impossible to foretell what time will 
elapse between the application and the actual date 
of the patent: sometimes it is much more than 
seven months. Hence, he who desires to secure his 
invention in both Austria and the United States is, 
and will remain, i this predicament: he must either 
apply first for his United States patent, and postpone 
his Austrian application, thus running the risk of 
losing his right to a valid patent in Austria, owing to 
some publication in the interval; or, if he applies for 
the two patents simultaneously, he must take his 
chance of the Austrian patent being granted first, 
and cutting short the term of the United States one. 
If the Austrian patent, being the earlier of the two, 
be obtained at first for only one year, the United 
States patent will be void at the expiration 
of that year, notwithstanding any prolongation of the 
Austrian patent. Anything more unreasonable it 
would be difficult to conceive. And although we 
have selected Austria and the United States as 
illustrations to make our meaning clear, it is 
to be remembered the class of provision we are 
condemning is by no means peculiar to those coun- 
tries. Even our own country might have been 
taken as an example. Possibly it is supposed 
that making the term in one country dependent 
on the term previously granted in another, has the 
effect of inducing the inventor to go first to the 
country which makes such provision. But there is 
another side to the question; it is this, that the 
inventor frequently leaves his invention open to 
the public in other countries in consequence of 
the arbitrary provisions of a State that seeks to get 
the invention first, even by a day. What practical 
difference can it make to the countries concerned 
whether an invention be patented in the United 
States to-day and in Austria to-morrow, or pice 
versé? Yet inthe one case the United States patent 
may run for seventeen years, and in the other case 
it is cut short, sometimes in the first year. Inter- 
dependence of patents in various countries is, there- 
fore, beyond all question, a subject that urgently 
demands most careful consideration. It would be 
very difficult, if not impossible, to show any good 
resulting from the monstrous practice of making the 
life of a patent in one country dependent on the 
duration of a prior patent for the same invention in 
another country ; on the other hand, numerous cases 
of great hardship can easily be traced directly to 
this cause. 

According to the draft convention, every trade 
mark duly registered in the country of origin, is to 
be admitted to like registration and protection in all 
the other countries of the union. It is stated that 
registration may be refused, if the object in respect 
of which it is requested is considered as contrary to 
morality and public order; and immediately after- 
wards, it is said that the nature of the product to 
which a trade mark is to be fixed, can in no case 
form an objection to the registration of the mark. 
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It is difficult to reconcile these two propositions. It 
is provided that trade names shall be protected in 
all countries of the union, whether or not they 
form part of a trade mark. This is as it should 
be. Unfortunately, the Trade Marks Act of 
1875 did not provide for the registration in the 
United Kingdom of trade names, save those used 
prior to the Act; and this omission is in practice 
productive of much inconvenience. The draft 
convention provides for seizure of products unlaw- 
fully bearing a trade mark or trade name, The 
high contracting parties engage to afford tempo- 
rary protection to patentable inventions, industrial 
designs, and trade marks in respect of articles 
exhibited at official international exhibitions, or 
such as are officially recognised. Each of the high 
contracting parties engages to establish a special 
service for industrial property, and a central depot 
for the communication to the public of patents, 
designs, and trade marks, Also there is to be 
organised an international office, to be called the 
«International Bareau of the Union for the Pro- 
tection of Industrial Property.” This bureau, the 
expense of which is to be borne by the adminstrations 
of all the contracting states, is to be placed under the 
authority of the superior administration of the Swiss 
Confederation, and is to work under its super- 
vision. ‘This will interest those agitators who 
have so often pointed to Switzerland and urged 
that we should follow her example in the matter 
of not granting protection for inventions. The 
fanctions of the bureau are left to be determined 
by agreement between the states of the union. 
‘The right is reserved to the respective states to make 
separately between one another, private arrange- 
ments for the protection of industrial property, so 
far as such arrangements shall not interfere with 
the provisions of the convention. States which have 
not taken part in the convention are to be admitted 
into the uuion on their own request. The execu- 
tion of the reciprocal engagements contained in the 
convention is subordinated so far as necessary to 
the fulfilment of the formalities and usages estab- 
lished by the constitutional laws of such of the high 
contracting parties as are bound to obtain their 
application, which they bind themselves to do with 
as little delay as possible. ‘To the draft of the con- 
vention there is appended a protocol which provides 
(1) that the words “industrial property” are to be 
understood in their largest acceptation, so as to 
apply not only to industrial products properly so 
called, but also to agricultural products, and to 
mineral products which are articles of commerce ; 
(2) that under “ Patents for Inventions” are com- 
prised the different kinds of industrial patents recog- 
nised by the laws of the contracting states, such as 
Patents of Importation, Patents of Improvement, 
&c.; (3) that the last clause of Article 2 of the 
Convention shall not interfere with the legislation 
of each of the contracting states with regard to the 
procedure followed in its courts, and their jurisdic- 
tion; (4) that the plenipotentiaries of the United 
States having declared that the right of legislation 
with regard to trade marks is to a certain extent 
reserved to each of the States of the American 
Union, the dispositions of the Convention shall 
only be applicable within the limits of the constitu- 
tional powers of the high contracting parties; 
(5) that the organisation of the special services for 
industrial property shall comprise, as far as possible, 
the publication in each state of a periodical official 
gazette. ‘There is a sixth article having reference 
to the apportionment between the states of the 
union of the expenses of the International Bureau, 
also to the functions of that bureau, and the publi- 
cations it shall issue ; and this article provides that 
French shall be the official language of the bureau. 
Want of space prevents our giving full details of 
this and other articles; but from what we have 
said, the general character and scope of the draft 
convention and its appended protocol will be suffi- 
ciently understood, and our readers will be enabled 
to judge of the extreme value and importance of 
the contemplated arrangement. If those interested 
in the subject watch the matter carefully, and if 
sufficient pressure be brought to bear in the right 
direction, there is every reason to hope that, ulti- 
mately, highly beneficial results will accrue from the 
action that has been taken. 

In conclusion, one cannot help noticing as a 
remarkable contrast, that whereas on the one hand 
the labours of the Paris Congress of 1878 promise 
to result in important changes in many countries 
within a comparatively short period, on the other 
hand, notwithstanding a Royal Commission some 


sixteen years ago, two select committees about ten 
and nine years ago respectively, and a number of 
Government and other Bills, the patent laws of the 
United Kingdom remain in the imperfect state in 
which the Patent Law Amendment Act of 1852 left 
them. Let us hope we shall not have to wait 
much longer for some marked improvement. 








FIREDAMP. 

Unper the above title M. J. Jamin, of the French 
Academy of Sciences, writing in the current number 
of the Revue des Deux Mondes, has condensed the 
most recent information on this subject. Com- 
mencing au fond, as all French writers do, he 
expresses no wonder at the enormous volume of 
gas contained in coal, when its vegetable origin is 
considered. M. Fremy’s laboratory imitation of the 
action of nature, the heating under considerable 
pressure of certain organic matters, resclting in a 
compact black substance, similar in appearance and 
nature to coal, explained what was before his time 
unknown. 

Firedamp is a compound of hydrogen and carbon, 
C H,, and in its similarity to marsh gas, resulting 
from the decomposition of vegetable matter, it 
explains its origin. It has in itself neither colour 
nor smell, it is not poisonous, but simply inert like 
nitrogen, is insoluble in water, and combines only 
with air under the action of flame, so that it cannot 
be destroyed by chemical absorption. At a tem- 
perature of 300 — Cent. this gas passes away 
easily from the coal, and the volume of the gas 
thus exuded is often three times that of the solid 
material. Some engineers and most gee con- 
sider the firedamp is compressed within hollows in 
the fuel, and miners make use of this pressure to 
assist them in working the coal. Other practical 
men hold that the coal contains an oleagenous liquid 
or solid, which in evaporation or decomposition 
produces firedamp. In proof they instance the 
glistening appearance of coal before oxidation, and 
the circumstance that the liquids from the mines 
burn when brought to the surface, whilst water 
does not absorb firedamp. Our author considers 
this only hypothesis, and to be convinced on this 
score would wish to see, what has not hitherto 
been produced, liquid marsh gas. 

On the other hand it is abundantly proved that 
the firedamp exists as gas at a great pressure within 
hollow spaces, whence it proceeds as blowers some- 
times to fill a mine in a few minutes, and to take 
hours to clear it away, in other cases the gas coming 
away for years. Since mines have been worked to 
great depths the danger from firedamp has increased, 
as the atmospheric pressure increases with the depth, 
and also its variation, hence with a fall of the baro- 


meter, the pressure opposing the exit of the gas is | 


diminished, and the most dangerous explosions have 
been found to occur three times in four with a low 
barometer; in the same way arise of temperature 
expanding the air assists in drawing out the gas from 
its hollow caverns with the same dangerous results, 

When firedamp burns in air, there is a clear flame 
and no danger; the danger occurs when the gas 
and air are first mixed, as is the case in coal mines, 
and then fired, ‘The safety-lamp burns clearly with 


result was obtained in France ten years later, after 
an explosion, and the engineer then gave his opinion 
that the coal dust had acted as a train to carry for- 
ward the effect of the explosions. ‘These results were 
noticed in mines where three to five per cent. of fire. 
damp was known to exist; but there are many 
instances where the coal dust alone has carried for. 
ward an explosion originally caused from gun- 
powder, To avoid this source of danger, copious 
watering has to be resorted to, and is found effective. 

To remove the firedamp, ventilation has to be 
employed. It is also necessary to supply the work. 
men with air, and as the temperature rises ] deg, 
Cent. with every hundred feet descent, it is necessary 
to cool the air to such a temperature that the men 
may be able to labour without distress within the 
mine. The supply must be large, and the velocity 
must be low (from two to four feet a second), as 
otherwise the fresh air will not mix with the vitiated 
air within the workings that has to be carried away, 
or might blow the flame outside the lamp. The 
ventilation is either natural, two shafts with a gal- 
lery forming a syphon, the shaft which opens out at 
the higher elevation drawing the other ; or by means 
of dumb furnaces, the air of the mine not being in 
contact with the fire, which is supplied with air 
through a separate tube ; or by means of fans and 
blowers, the plan mostly in vogue on the Continent. 

But with every care and the best ventilation, coal 
mining could not be carried on without Sir Hum. 
phry Davy’s lamp. Previously to 1815, a man used 
to go and fire the mine, generally at the cost of his 
own life, or lamps were hung in the galleries which 
were never extinguished. Then the safety lamp was 
invented, and although there are now a hundred 
variations of it, the principle of all is the same. The 
objections to it are its dimness, and that it is only 
safe with a current below 5 ft. a second. 

The statistics of accidents which are for the 
twenty years 1851 to 1870, show that during the first 
decade there was one death in 245 annually, in the 
second one in 300. The deaths by explosion were 
one ina thousand in the first, as against one in 
1400 in the second ten years. The figures go to 
prove that the number of explosions has diminished, 
that explosions due to bad lamps have almost entirely 
ceased, that at present explosions are mostly due to 
the use of gunpowder and other explosives, and 
that explosions when they occur are now much 
more fatal to life than formerly. ‘The author holds 
that to secure life and limb, gunpowder or other such 
explosive must be done away with, and a mechani- 
cal substitute, compressed air, or some other found 
in its place. Against blowers he considers that no 
precaution whatever can prevail. 

In recapitulation he considers that air now cir- 
culates through mines in sufficient quantity to 
supply the men and lamps, and to clear away the 
firedamp; the Davy’s lamp, if properly used, is 
security against explosion; every mechanical 
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appliance is employed within the mines that human 
art hasinvented ; compressed air begins to find its 
way to the mines, rom will soon drive away gun- 
powder and other explosives, and the only real 
danger that cannot now be guarded against is the 
sudden explosion of compressed firedamp. 





4 per cent. of gas; above this it gives warning by | 
its flame smoking and lengthening, and when this | 
rises to 10 per cent., and aflame of a temperature of | 
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700 deg. Cent, is presented to the mixtare it explodes 
with enormous violence. 
temperature there are two others of interest, the 
pressure produced by the explosion, which is found 
in laboratory experiments to be six atmospheres, 
and which is probably more in reality, and the 
velocity at which the explosion proceeds. MM. 
Mallard et Lechatelier measured this velocity by 
causing a mixture of gas and air to proceed from a 
tube, until the flame at its extremity was stationary ; 
it amounts to about 2ft. a second, but in the 
galleries of mines the velocity is considerably 
greater owing to the high pressure at which the gas 
exists. 

But the danger is enhanced by the amount of coal 
dust always within the mines, caused by the conti- 
nual grinding action at work within them. All 
powder in an exceedingly fine condition is inflam- 
mable, and coal dust eminently so. It was after the 
explosion in Haswell Colliery, in 1844, that Messrs. 
Faraday and Lyell discovered this source of danger. 
They found an agglutinated, friable, adhering coating 
of a sort of coke all over the scene of the explosion : 
this was dust which had been partially burnt, and 
then fell hot on the surrounding surface, The same 








Unper the above title, there appeared in a contem-. 


Besides the question of | porary last week an article criticising the experi- 


ments recently carried out by Mr. M. Longridge on 
a compound engine at the Oak Mills of Messrs. T. 
Nuttall and Sons, Farnworth. We published Mr. 
Longridge’s report on these experiments in extenso 
in our number of the 18th ult., so that our readers 
will be familiar with them. It will be seen, on refe- 
rence to Mr. Longridge’s report, that on October 
6th and 7th, on which days the pressure of steam 
used averaged 84 lb., the consumptions of feed water 
per indicated horse power per hour were recorded as 
16.7 1b. and 16.81 lb. respectively ; while on October 
8th, when the steam pressure was 63 |b., the con- 
sumption of water was 18.14 1b. per indicated horse 
power per hour. These results the writer in our 
contemporary refuses to accept, and he proceeds to 
calculate the theoretical consumption of steam, with 
a view of proving his objections. It is to these calcu- 
lations that we desire to draw attention. Referring 
to the trial of October 6th, our contemporary says : 
‘“‘ The initial absolute cylinder pressure in the small 
‘* cylinder was 87 lb. per square inch, and the expan- 
‘* sion was very nearly, but not quite, 3.8 to 1, In the 
‘* low-pressure cylinder, the initial absolute pressure 
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«¢ was a fraction over 21 lb., and the ratio of expansion 
‘to admission was again a little less than 3.5 to 1. 
«‘ We shall be very close to the truth, therefore, if we 
‘‘take the total expansion as 13 to 1.” We may here 
remark that, inasmuch as the ratio of volume of the 
two cylinders of Messrs. Nuttall’s engine is 1 to 2.87, 
it is not clear to the ordinary mind how a total 
expansion of 13 to 1 is to be obtained with an 
expansion of 3.8 to 1 in the small cylinder, particu- 
larly when there is, as in this case, a drop of 3 lb. 
between the terminal pressure in the small and the 
jnitial pressure in the large cylinder. ‘This, how- 
ever, is asmall matter compared with what follows, 
Says our contemporary : 

Inasmuch as the number of cylinders in which steam is 
expanded in no way affects the theoretical efficiency of the 
steam expanded, we may refer the whole of the work to the 
large cylinder. The s swept through by the piston 
per stroke, including clearance, is 133.8 cubic feet within 
an unimportant fraction. One-thirteenth of this space, or 


10.3 cubic feet, must be filled at each stroke with steam | POTaTy. 


having an absolute pressure of 87 lb. on the square inch, 
and for 84 strokes we have 866.52 cubic feet per minute. 
The weight of a cubic foot is .2024 lb., and it follows that 
the total weight of dry steam used per minute must be 
175.12 lb., or per hour in round numbers 10,507 lb. The 
engine indicated 492.6 horse power, and the consumption 
would therefore under the conditions have been 21.3 lb. 
nearly per indicated horse power, and this on the assump- 
tion that there was no cylinder condensation during admis- 
sion. It will be seen from this that there is something 
about Mr. Longridge’s figures which require explanation. 
We have here some very important blunders. A 
reference to Mr. Longridge’s report on page 166 
ante, will show that the mean area of the low- 
pressure piston, allowing for piston rods, was 
1580.6 square inches, or almost exactly ]1 square 
feet, and as the stroke was 6 ft. the volume swept 
through per stroke was 66 cubic feet and not 
133.6 cubic feet as our contemporary states. Carry- 
ing this correction through our contemporary’s 


66 x 84_ 496.5 cubic feet of steam per 


d 426.5 x 600.2024 


492.6 
=10.52 Ib. of steam used per indicated horse power 
per hour instead of 21.3 lb, a somewhat impor- 
tant difference. 

Our contemporary, however, is not content with 
this mistake but proceeds to corroborate it as 
follows : 


Proceeding in another way, and measuring, the actual 
length of the admission portion of the diagram of the 
high-pressure cylinder, we find that the steam valve closed 
at one-fourth of the stroke. This being the case, we find 
by a similar calculation to that given above that the con- 
sumption of steam cannot have less than 29,535 
cubic feet, weighing 5978 lb., per hour. Thisis equivalent 
to 12.13 lb. of steam per horse-power per hour ; deducting 
this from 15.32 lb., the recorded consumption of dry 
saturated steam, we have but 3.19 lb. per horse-power 
per hour to meet all losses of every kind ; and we confess 
that it seems tous to be pe 3 incredible that in the 
cylinders of an unjacketted condensing engine the loss by 
condensation should have been so insignificant. 

But a reference to Mr- Longridge’s report will 
show that the mean area of the two sides of the small 
pistonwas 549.7 square inches or 3.82square feet, and 


3.82 x 84 x 6 x 60 _ 98 879 cubicfeet as 





figures we get 


minute instead of 866.52, an 





we thus have 


the consumption of steam per hour on our contempo- 
rary’s assumption, and not 29,535 cubic feet, while 
the weight becomes 5845 Ib. instead of 5978 lb., 
and the weight per horse power per hour 11.86 Ib. 
instead of 1%.13 Ib. 

The great difference between the two results 
which he had obtained in his two modes of checking 
Mr. Longridge’s data appears to have led the writer 
in our contemporary to fortify his opinion by dealing 
with the matter in a third way, for he goes on to 
say. 

Dividing the initial pressure, 87 Ib., by the terminal 
pressure, which is by the diagrams a little over 7 lb., we 
have a total expansion of approximately, 12 to 1. This, 
referred wholly to the low-pressure cylinder, gives an 
average pressure of 1 + hyp. log. 2.48 = 3.48 x 87 — 
12 = 25.23 lb., and the power developed would be 579 
horse power, instead of 492.6. The difference is of course 
due to the gap in the diagrams, but this fact in no way 
affects our argument. It cannot be contended that, 
because it was possible if all the steam had been expanded 
in one cylinder the power would have been in excess of that 
actually developed, that consequently there is nothing 
abnormal, or more than was to have been expected, in the 
results obtained. Had 87 lb. steam been expanded twelve 
times in one cylinder only, the consumption of steam 
would have been much greater than it was, with a cor- 
responding augmentation of power developed. The con- 
sumption of steam per horse per hour would then have 
been 11,379-- 579 = 17.92 Ib. 

Here we have other serious errors. The mean 
area of the low-pressure piston on the two sides 


being 1580.6 square inches and the piston speed 
taken being 6 x 84504 ft. per minute, it follows 
that the indicated horse power which would be 
developed with the assumed mean effective pressure 


25.23 x 1580.6 x 504 
of 25.23 lb. would be 33,000 = 616.3 
horse power and not 579 as stated. Again, the 
area of the low-pressure piston being 11 square feet 
;he consumption of steam per hour under the 


assumed conditions would be 11 x 504 x 60 x .2024 


=5610.5 lb. per hour and not 11,379 lb., while the 
consumption per horse power per hour would be 


pee Ib. and not 17.92 lb. as our contem- 
porary calculates. To utilise our contemporary’s 
remarks: ‘‘Under these circumstances we are 
‘* compelled to the conclusion that” our contem- 
’s “‘ figures require revision.” 

Mr. Longridge is fully capable of defending his 
results against the remarks in our contemporary, and 
he will no doubt do so; but inasmuch as his report 
was first made generally public in our columns, we 
have thought it only right to expose some of the 
chief errors in our contemporary’s article. The 
water consumptions per horse power per hour 
arrived at by Mr. Longridge were undoubtedly low 
—lower perhaps than might have been anticipated 
from an unjacketted engine working under the given 
conditions ; but the figures we have given above 
will show that they are by no means impossible 
results as our contemporary desires to oaks at: 
but that on the contrary there is a very large margin 
between them and the minimum theoretical con- 
sumption. We need only add that we have 
coutented ourselves in the present article with 
correcting our contemporary’s arithmetical blunders 
while adopting his general mode of dealing with the 
subject in hand, but in so doing we certainly have 
no desire to endorse that mode as correct, On this 

oint, however, we will not dwell further at present, 
But we may very probably return to the subject and 
deal with the performances of Messrs. Nuttall’s 
engine from another point of view. 


NOTES. 
LIGHTNING PHOTOGRAPHS. 

A very distinct photograph of a lightning flash 
was taken by Mr. Goons, of Liverpool, during the 
severe thunderstorm which visited that city on 
July 17, 1880. The camera was planted at a spot 
near Dingle, and directed to the sky over St. Phile- 
mon’s Church, in Windsor-street. The flash, which 
has been made to photograph itself by its own 
light, appeared over the church at the instant the 
bell-tower was shattered to pieces. It exactly 
resembles the zig-zag spark of an induction coil, 
and is estimated to have been about 5] in. broad, 
This new application of photography, if adopted into 
our meteorological observatories, might help to 
increase our knowledge of electric discharges in 
the atmosphere. 

















Tue TELEPHONE. 

A company, calling itself the Oriental ‘Telephone 
Company, has been started with a view to introduce 
the speaking telephones of Bell and Edison into 
India, China, Japan, Australia, Fiji, and various 
scattered dependencies of the British Crown. The 
chief advantage of the telephone for these countries 
consists in the fact that it is polyglot and will 
transmit all kinds of speech. ‘Lhere is word, too, 
of a National Telephone Company to spread the 
use of telephones in the provincial towns of the 
United Kingdom. On the Continent its installation 
is proceeding rapidly, especially in Germany, where 
it is under the management of the Telegraph Admi- 
nistration, From France an important advance 
has, we are told. been made by Dr, Cornelius Herz, 
who has succeeded in dispensing with magnetism, 
and has produced a non-magnetic telephone differing 
from Edison’s. His apparatus has been on trial 
for some time back on the French lines, and was 

ublicly tested lately before M. Cochery, the 

linister of Posts and Telegraphs, M. Jules Ferry, 
Prime Minister, and several well-known scientists. 
With a single Lelanché cell, Dr. Herz succeeded 
in transmitting audible speech along a wire from 
Tours to Brest, vid Paris, a total distance of over 
eight hundred miles. 

New MertnHop OF COMPARING CONDENSERS. 

The capacities of electric condensers can, as is 

well known, be very accurately compared by means 








of an arrangement like the Wheatstone balance for 





measuring resistances. The two condensers are 
made to take the places of the two resistances 
which form the unknown and variable sides of the 
balance respectively ; the standard condenser stand- 
ing for the variable side, and the condenser whose 
capacity is required standing for the unknown 
resistance, ‘Then the proportion which holds for 
the measurement of resistances holds also for the 
measurement of capacities; and when the two sec- 
tions of the divided coil are equal the two capacities 
are likewise equal, provided no current passes 
through the galvanometer. A modification of this 
lan has been devised by Dr. John Hopkinson, 

-R.S., and found to give promising results. This 
consists in substituting an induction coil for the 
battery in the ordinary method, and a telephone for 
the galvanometer. The intermittent discharges of 
the secondary coil produce a musical sound in the 
telephone, and the above proportion holds when 
the telephone is silent. Thenew method is capable 
of great sensibility, and it is obviously more con- 
venient and expeditious than the older plan, 


PALZOLOGICAL DISCOVERY, 

How often important scientific discoveries depend 
upon chance and a keen experienced eye is shown 
by the following discovery, which was not long ago 
made from a railway carriage. The celebrated 
palzologist and botanist, Professor Goeppert, of 
the Breslau University, lately made a journey 
through Rhineland by the Bergisch - Miirkische 
Railway, and from some cause or other the train in 
which he travelled stopped for awhile outs:de the 
station at Elberfeld. Looking through the window 
he perceived not far from the carriage, some dark 
blocks of stone which had been recently uncovered 
by some navvies working there, and believing that 
he saw something remarkable he was on the point 
of leaving his carriage when the train moved on. 
He, however, afterwards secured the stones which 
had attracted his attention at Elberfeld and caused 
some of them to be sent to Breslau and some to 
Bonn; on examination it was discovered that they 
contained a fossil tree of the Araucarites family, 
which belongs to the Coniferz and have never yet 
been detected below the coal measures, The rock 
which enclosed it here belongs to the Upper 
Devonian of Elberfeld, from which place it will now 
bear the name of Araucarites-Elberfeldensis, thus 
showing that a flora of terrestrial plants must have 
existed even before the huge bogs came into exist- 
ence, to each of which we now owe a seam of coal 
in our coal measures, 


MANGANESE BRONZE. 

This valuable alloy, invented by Mr. P. M. Par- 
sons, is rapidly coming into use for purposes in which 
great strength and toughness are required, and 
where gun-metal is inapplicable both on account of 
its great weight and inevitable weakness. We not 
long since described a torpedo boat built for the 
British Government by the Thames Iron Works 
Company, entirely of this material ; the plates, which 
were rolled as thin as steel plates for a similar 
purpose, possessing high qualities of strength and 
toughness. The propellers of the Livadia are also of 
manganese bronze, and more recently the Garth 
Castle, constructed by Messrs. John Elder and Co., 
for Messrs, Donald Currie’s Cape Mail Line, is fitted 
with a manganese-bronze propeller 25 ft. pitch, and 
19 ft. in diameter. When this vessel was being 
launched one of the blades came in contact with the 
quay and the end was bent over about to a right 
angle. ‘The blade was however restored by 
hammering to its proper form, and the metal stood 
this very severe and unexpected test without the 
least apparent damage. Mr. Parsons now manu- 
factures a quality of manganese -bronze which 
resists a breaking strain of 54 cwt. ona bar 1 in, 
square carried on supports 12 in. apart, and only 
takes a permanent set under a load of one ton. 
This result is obtained without sacrificing the 
elasticity of the material, as is shown by the bending 
of the samples under test. 


PROPOSED ABOLITION OF LIGHTHOUSE DUEs. 

One of the most important subjects brought for- 
ward for consideration at the annual meeting of the 
Chamber of Shipping, which was held in London 
last week, was a proposal to abolish the lighthouse 
dues, and have the cost of maintaining the light- 
houses around the coasts of the United Kingdom 
borne by the nation out of the Consolidated Fund, 
in order that the shipping interest may be relieved 
of direct taxation for national objects, in accordance 
with the practice of other maritime nations. This 
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is certainly a large and very vital subject, but it 
did not come before the shipowners last week for 
the first time ; indeed, it was very fully discussed 
at last year’s meeting of the same body, though the 
motion then submitted was not passed by the 
Chamber. At the recent meeting, however, it was 
ed unanimously ; and as the Chamber of Ship- 
ping is a very influential body, and representative 
of the shipping interests of all the leading seaports 
of the kingdom, we may expect that the subject will 
soon be ventilated in Parliament, and in course of 
time be brought within the range of ‘practical 
politics.” The question was introduced at the recent 
meeting by a Glasgow member, Provost Browne, of 
Crosshill, who naturally drew most of his illustrative 
arguments from his own locality. He stated that 
the Glasgow shipowners paid about one-tenth of the 
lighthouse dues of the United Kingdom, namely, 
about 60,000/. per annum, three of the companies, 
the Anchor, Allan, and Cunard Lines, each paying 
about 9000/. per annum. Such facts must have 
considerable weight in any subsequent movement 
that may be made in Parliament for legalising such 
a proposal. But the question has on more than one 
occasion —though not within a very recent period — 
been favourably reported upon by Parliamentary 
Committees, and therefore it cannot be altogether 
new to the present Prime Minister and Chancellor 
of the Exchequer; still the present session ought to 
see it at least discussed, even if it should be neces- 
sary to postpone legislation upon it till next year. 


Tue GRatn-MILLING TRADE. 

The Lord Provost of Glasgow has recently 
drawn public attention to a matter in which are 
involved exceedingly grave considerations. Like 
many other persons, he has watched with great 
concern the change that has come over the 
milling trade of Glasgow and its suburbs during 
the past eight or ten years, and more especially 
during the last five or six years. While Glasgow has 
been increasing in population by “leaps and bounds,” 
the milling industry has been almost stationary. 
The reason is not far to seek. In various other 
parts of the world, but more especially in Hungary 
and the United States, very great attention has 
been given to the scientific principles on which 
the milling art is based, while in this country 
practically no improvement is being made. The 
countries specially named now send their flour into 
the Clyde and other parts of the kingdom in immense 
quantities, and as it is of such a very excellent 
quality, without being more expensive than the 
home product, it has obtained such a hold on the 
public taste that it will be extremely difficult to 
displace it. Lord Provost Ure is quite satisfied that 
in order to put the milling trade of Glasgow in the 
best position it will be necessary to obtain the very 
best machinery that can be secured, in addition to 
which there must, he says, be the best skill to manage 
it, or else the machinery will be of very little avail. 
That is a matter which has been attended to far 
more in America, and certainly in Germany and in 
Hungary, than with us. In Germany there is a 
college for the instruction of operative millers ; 
and the effect is seen in the fact that Germany 
led the way in making the finer flour. The Lord 
Provost has announced his intention to follow 
the example set by Messrs. Denny and Brothers, 
at Dumbarton, notice of which has been taken 
on one or two occasions in our pages; and he urges 
upon other master millers the propriety of adopt- 
ing the same system of rewarding inventive skill 
amongst their workpeople. 


Gray’s Harmonic TELEGRAPH. 

Before the speaking telephone was invented Mr. 
Elisha Gray, of Chicago, had patented a mode of 
telegraphing two or more messages along the same 
wire simultaneously in the same direction by means 
of different musical tones, ‘This plan has recently 
been revived with every success on the Boston to 
New York lines of the Western Union Telegraph 
Company, U.S. Briefly described, it consists in 
vibrating several tuning-forks of different pitch at 
the sending end of the line and connecting them 
between the battery and line in such a way that the 
oscillations of the forks make and break the circuit 
and thereby interrupt the current as many times 
per second as there are oscillations. The intermit- 
tent currents thus produced, after traversing the 
length of the line in company, are caused to start a 
set of similar forks into audible vibration at the 
receiving end. This is effected by passing the 
mixed current through electro-magnets which act 
upon the steel forks, and those intermittent cur. 


rents which were sent by a fork of a particular 
pitch are capable of setting a receiving fork of the 
same pitch into audible vibration, but none other. 
Hence the harmonic current reproduces the ori- 
ginal tones of the sending forks, and thus four or 
five separate telegraph messages can be transmitted 
over the same wire together—one for each class of 
diapason, For the intermittent current which each 
sending fork produces can be stopped or allowed to 
flow into the line by means of a signalling key 
worked by an operator in accordance with the ordi- 
nary Morse code of signals, and the continuous hum 
which it otherwise would excite in the correspond- 
ing fork at the receiving end is broken up into 
longer and shorter sounds which the ear interprets 
as a message. The system has been tried during six 
weeks between Boston and New York, in its quin- 
tuple form, that is five separate messages simulta- 
neously ; and it is stated that on the 21st ult. five 
operators in Boston and five in New York, sent and 
received 2130 messages in an hour. The inventor 
has been wisely encouraged by the Western Union 
Company with the promise of 200,000 dollars if he 
shou!d succeed, and if by combining the duplex 
system with the quintuple he should achieve the 
feat of sending ten simultaneous messages his reward 
will be largely increased. 
EMIGRATION TO THE UNITED STATES. 

The flood of emigration into the United States 
during the last year, has reached higher limits than 
has before been known, no less than 585,068 persons 
having .arrived from abroad to find new homes 
within the Union. The years 1854, 1872, and 1873 
were also remarkable for the large amount of emigra- 
tion, but the numbers in each case fell short of that 
mentioned above. The second quarter of the year 
appears for some reason to be that most favoured by 
emigrants, as will be seen by the following Table : 











—- 1880. 1879, 1878. 1877, 1876. 
First Quarter 66,613 21,735 20,740 17,914. 24,541 
Second 242,642 80,847) 57,223 52,083) 62,039 
Third 154,832 69,789 44,070 36,001, 44570 
Fourth ,, ... 121,981 78,184 31,174, 24,527) 27,290 

Total .. $686,068 250.555 153,207 130,525) 158,440 





Of the total emigrants arriving last year only 
80,794 came from Ireland, 86,442 came from 
England, Wales, and Scotland, and 134,789 entered 
the United States from Canada. Thus about half 
the total emigration was that of British subjects, 
while Germany contributed 133,059 persons, leaving 
about 121,000 contributed from all other parts of 
the world. The enormous Canadian emigration is 
very remarkable, equalling as it apparently does no 
less than 3} per cent, of its total population, but 
statistics are wanting as to how many of these 
emigrants passed throngh Canada from Canadian 
ports en route for the United States. If the total 
represented an actual decrease of 34 per cent. of 
the population, and if this rate of emigration 
were maintained, the New York Tribune may with 
reason ask how long will it be worth while for 
England to keep Canadian territory. The same 
organ in a congratulatory article upon this influx of 
population argues that the United States are richer 
by 1,200,000,000 dols. by the emigration of 1880, and 
although this estimate is evidently overstrained, the 
addition to the country of so much labour which 
can be well employed, means an enormous increase 
of wealth. It is worthy of notice that the average 
increase of population per annum during the last 
ten years has been 858,000, and that the emigration 
of last year accounted for nearly 70 per cent. of this 
increase. Special facilities are given by the three 
main lines from New York for conveying emigrants 
westward, indeed the fares charged since the 8th of 
February are almost nominal, passengers being con- 
veyed from New York to Cincinnati for 10s., to 
Cleveland for 8s., to Chicago for 12s., and to St. Louis 
for 1/., these fares being equivalent to about .14d. 
per mile. We may add that during the month of 
January no fewer than 8000 emigrants arrived in 
the port of New York, as compared with 6000 in 
January last; this number indicates that the tide 
of emigration to the United States is flowing with 
a still greater force than it did last year. 


Tue THomas-GiLcurist STEEL PROCESS IN FRANCE. 

This process was first experimentally introduced 
at the Chatillon-Commentry Works near Montlucon, 
and the results obtained therewith were com- 
municated by M. Rocourt to the Société des Ingé- 
nieurs Civils. The iron used was tapped direct 





from the blast furnace in a 3-ton Bessemer con- 








verter, and the basic lining of the same tam with 
burnt dolomite and tar. The iron contained, on 
an average, 1.5 per cent. manganese, and twenty. 
five charges gave the following analytical results : 























Pig Crude Iron. Steel. 
ae | > 
Si. Mn.| P. Cc. Si. | Mn. | Pp, 
—__—— oe || ees], 
1 | 1.48 | 1.80 | 1.59 | 0.31 | 0.06 | 0.48 | oos 
2 | 047 | 1.62 | ... | 0.29 | 0.04 | 0:57 on 
3 {1.10 /1.76 | ... | 0.26 | trace! 0.54 | 0:09 
4 | 1.03 | 1.58 | ... | 0.24 | trace | 0.57 | 0:06 
5 | 1.15 | 1.69 | 1.51 | 0.37 | 0.03 | 0.92 | 0.08 
6 | 0.95 | 1.29 | 1.55 | 0.35 | trace | 0.36 | 0.11 
7 | 076/136) ... | 0.32 | 0.05 | 0.68 | 0.03 
8 | 0.68 | 1.33 | 1.76 | 0.26 | 0.02 | 0.53 | 0.07 
9 | 067/104) .. | 042/005 | ... | 0.04 
10 0.67 0.97 0.42 | trace, ... | 0.05 
ll ons ee ee el ee eae eee 0.08 
12 | 0.79 1.22) .. | 0.43 | 0.08 | 0.54 | 0.10 
13 | 0.78 1.18 | ... | 0.85 | 0.02 | 0.57 | 0.07 
14 1.02 2.03 will 0.37 | trace 0.46 | 0.06 
15 | 0.95 1.49 | 1.68 | 0.38 | 0.08 | 0.75 | 0.06 
16 - | 1.76 |... | 0.38 | 0.04 | 0.54 | 0.05 
17 | 0.75 | 1.33 | 0.45 | 0.04 | 0.50 | 0.04 
18 | 0.75 | 1.00 | 0.38 | 0.02 | 0.82 | 0.05 
19 | 1.90 | 1.70 0.46 | trace | 0.54 | 0.87 
20 | 0.68 | 0.95 | 0.48 | 0.02 | 0.82 | 0.05 
21 0.64 | 1.29 | 0.53 | trace | 0.57 0.03 
22 | 0.65 | 1.40 | ... | 0.39 | trace | 0.68 | 0.03 
23 | 0.54 | 1.29 | 1.61 | 0.46 | 0.03 | 0.50 | 0.04 
24 040 /;040 | 0.49 | trace | 0.68 | 0.03 
25 | 0.90 | 1.54 0.42 | 0.04 | 0.82 0.03 
| | | | 





This Table is very interesting, and shows that 
from pig iron with an amount of phosphorus varying 
between 1.51 and 1.76 - cent. a very good 
Bessemer steel could be obtained with an average 
of only 0.05 per cent. of phosphorus, while only 
three unsuccessful blows show a figure in the first 
decimal, probably owing to the imperfect removal 
of the slag before the addition of 3 to 3.5 per cent. 
of spiegel. The latter contained from 20 to 22 per 
cent, of manganese, of which the greater part 
entered the final product, which is a rather hard 
steel with 0.45 per cent, of carbon on the average ; 
nevertheless, it is very well dephosphorised, and 
these experiments promise well for the future. The 
waste of the basic lining was very unequal, but it 
will no doubt be better regulated whenever larger 
converters can come in use. The height of the fluid 
metal in the converter was only 30 centimetres, and 
the pressure of the blast 14 atmospheres on an 
average, which, however, became lessened when the 
mass of ejected metal became too great. The flux 
for the absorption of the phosphoric acid consisted 
of 9 to 18 per cent. of hot burntlime. The Thomas- 
Gilchrist process seems to progress favourably also 
in Belgium, particularly so at the Angleur Steel 
Works near Liége; while it continues to give 
excellent results at the Rhenish Steel Works of 
Ruhrort in Rhineland, and at the Heerde Iron and 
Steel Works in Westphalia. New plant for this 
process seems to be in the course of erection at some 
iron works of the Saar Valley, which have the 

hosphoriferous pig iron close at hand, and at the 
Isede Iron Works in Hanover, where this kind of 
iron is made at a very low cost. 


Lonpon WATER WoRKS AND THE F Rost. 

The report of Lieutenant-Colonel Frank Bolton 
on the London water supply during the month of 
January has just been issued, and it contains a series 
of interesting notes respecting the effect of the 
severe frosts of that month on the works of the 
several companies. The Kent Water Works Com- 
pany report that the mains were affected in but few 
instances, and chiefly where laid over bridges or 
sewers, or where the parish authorities had lowered 
the road levels, The damage sustained by the mains 
cost in all 175/. to repair. The company received 
notice of about 400 consumers’ communication pipes 
being frozen, and 275 stand-pipes were set up, 
these involving an expense of 207/. The effects of 
the frost are stated to have been less felt in the 
districts having constant supply. In the case of 
the New River Company’s district about 90 cast- 
iron and about 1800 lead pipes are reported to have 
burst, while 32] fire-plugs were “started.” The 
cost of repairs is put down at 450/., and of com- 
pensation for damage at about 350/. more. The 
company sent out 1330 stand-pipes, while they 
had also to employ an additional staff day and night 
to keep their river channel and intakes free from 
accumulations of ice, and to clear away the ice 
formed around the stand-pipes, the cost of these 
special services being about 1750/., exclusive of 
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the cost of the stand-pipes. There was water. 

robable loss of about 60,000,000 gallons of also a 
The filter beds remained serviceable throughout 
the frost. The East River Company had many 
burst mains, but the cost incurred in repairs is 
reported to be not yet ascertained. This company 
spent about 250/. in working the stand pipes ; their 
filter beds were kept in operation. The Southwark 
and Vauxhall Company report several bursts of 
mains, but state that the cost is as yet unascertained. 
About 1100 stand pipes were erected in their district 
at a cost of about 550/. The filter beds were not 
rendered unserviceable. In the West Middlesex 
Company’s district bursts occurred in some small 
mains, where they passed over bridges and where 
footpaths had been lowered ; some stand-pipes and 
one fire-plug were also blown out, The largest main 
burst was a Qin. and the total cost of repairs was 
200/. 17s., in addition to 32/. paid for compensation. 
Stand-pipes were fitted to 1434 fire-plugs. No 
filter beds were stopped. ‘The Grand Junction 
Company had many service pipes and 3 in. and 4 in. 
mains burst by the frost, but no large ones. The 
approximate cost of repairs and compensation is set 
down at 400/. Over 300 stand-pipes were worked 
at a cost of 380/. The filter beds were kept at work 
during the frost, The Lambeth Company suffered 
from 21 bursts, all in 3 in, and 4in, mains, the cost 
of repairs being 79/. 28, 9d. About 300,000 gallons 
of water per day were lost from leakage, &c., and 
650 stand-pipes were fixed and worked at a cost of 
910/. 6s. 6d, An expenditure of about 10/. 10s. was 
also incurred for fires, which were kept burning day 
and night near the service at the company’s intake. 
The filter beds were not rendered unserviceable. 
Lastly, the Chelsea Company report that they had 
no bursts in the principal mains, but numerous 
bursts in small pipes, which were repaired at a cost 
of about 300/. About 200 stand-pipes were put up 
in the company’s district, the cost for working these 
and other special services being about 500/. The 
filter beds in ordinary use were kept working. All 
of the companies report that in no case was any 
shortness of water at a fire caused by the severe 
frost. 








FOREIGN TECHNICAL LITERATURE, 

The Revista Minera (Madrid) of February 16 gives 
the exports of iron ore for the month of December, 1880, 
as 200,224 tons, of which quantity 147,806 tons were 
taken by the United Kingdom. This brings the total 
exports for the year up to 2,345,598 tons. 





The American Manufacturer (Pittsburgh) of Feb- 
ruary 4 states that a furnace is being erected at Toledo 
by Dr. G. Duryea, for manufacturing steel direct from 
Lake Superior ores. 

In the number of February 11, is an article entitled 
“ A brief Exposition of the Theories and Methods employed 
in the Manufacture of Iron and Steel under the Hay 
Procesa,” by the inventor. 


Referring to the question of colour blindness, the 
Railway Review (Chicago) of February 5 gives an 
extract from the annual report of the Connecticut Rail- 
way Commissioners which contains results of the 
examination, under the new law, of 1951 railway 
employés and applicants. Of this number 35 were found 
colour-blind to red or green, and 41 were more or less 
defective in perception of colour. 





The Revue Scientifique (Paris) of February 19 has an 
article by M. Boulard upon M. Allard’s report on the 
electric illumination of lighthouses. The main point 
insisted upon is, that the electric light will be visible 
under atmospheric conditions which would obscure a 
light produced by other means. M. Boulard gives par- 
ticulars of the cost of the electric lighthouses in existence, 
showing that the expense of this system is about half as 
much again as that of the old plan. 





According to the Bulletin des Adjudications (Brussels) 
of February 24, a company is being formed in Haute- 
Marne under the title of “ Société des Forges de Cham- 
pagne, et du Canal de St. Dizier & Wassy.” The 
capital is 14 million francs, and the object is to work the 
furnaces, mills, and shops of Marnaval, Rochecourt, and 
Donjeux, the furnaces and brick works of Marnaval- 
St. Dizier, the St. Dizier and Wassy Canal, the mines of 
Wassy and La Blaise, and the coke furnaces of Dorignies. 





La Gaceta de la Industria (Barcelona) of February 
10 contains the concluding article of the series on 
transmission of power to a distance by electricity. 
Referring to the experiments which have been made— 
amongst others to the plough-trials conducted in France 
in 1879, the motive power necessary having been supplied 
by two Gramme machines, and also to those made by 
M. Menier at Noisiel, with a six-furrow Fowler steam 


Plough, when the necessary power was conveyed 700 
metres—the writer goes on to point out the great num- 
ber of purposes for which electric motors may be used. 





In La Houille (Paris) of February 20 is continued the 
report of the Belgium Commission on Fire-damp. The 
most important questions to be considered are—whether 
or not coal-dust mixed with air becomes inflammable or 
explosive, and if so in what proportions ; whether the 
presence of fire-damp is necessary to cause the explosion 
of coal-dust; and whether steam cannot be used as a 
preventive. The various causes of explosions are 
examined, as well as different schemes for obtaining 
security from them. 





In the Railroad Gazette (New York) of February 11 
are given descriptions and drawings of Toncey and 
Buchanan’s interlocking switch and signal levers, which 
are being introduced on the Hudson River Railway. It 
also contains an abstract of a paper to be read by Charles 


at the Philadelphia meeting of the American Institute of 
Mining Engineers, “On the Wearing Power of Steel 
Rails in Relation to their Chemical Composition and 
Physical Properties,” an abstract of which will be found 
on page 220 of the present issue. 





The Moniteur des Intéréts Materiels (Brussels) of 
February 27, gives a favourable report of the present 
state of the iron trade in Belgium. The engine and 
machine-shops are full of work, with the exception of 
those devoted to railway material, and the sheect-mills 
have plenty of orders in hand. The Société Cockerill 
has just concluded satisfactory trials with the six steel 
guns shown at the Brussels Exhibition. Ten rounds 
were fired from each gun without any accident or injury. 
The same paper states that the Witkowitz Works 
(Austria) has sold in England 600 tons of steel rails, 
the material for which was produced by the Thomas- 
Gilchrist process. 





In La Nature (Paris) of February 19, details are given 
of a new system for preventing the incrustation of boilers. 
It consists in introducing distilled coal tar into the 
boilers in the proportion of 4 kilogramme per 1000 litres 
of water; but where sea water is used, double the 
quantity of tar is required. In the former case the 
quantity mentioned is sufficient for a month, but in 
the latter it requires renewal every fifteen days. When 
the boiler is already incrusted, a quantity still larger than 
either can be introduced, and ina short time will either 
detach or dissolve the deposit. It is stated that by the 
employment of this means a saving of 10 to 15 per 
cent. is effected in fuel. 





In a review of the present state of the 
trade, published in the Deutscher Submi. 9 
(Berlin), of February 24, it is stated that after remain- 
ing stationary for several months, a slight advance of 
price has taken place in the Lorraine district. The 
Dilling Works are fully employed with armour plates, 
and an extension is spoken of. The wire mills on the 
Mosel are full of orders for Australia and South America. 
In the Saar and Mosel districts there are 33 furnaces in 
blast, against 27 at the beginning of last year. The 
Bochum Works tendered for 2818 tons cast steel rails 
for the Kéln-Minden Railway, 7/. 10s. per ton at works. 
The engine and boiler shops generally are full of orders. 


German iron 
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A further instalment of M. du Moncel’s review of the 
present applications of electricity appears in La Lumiére 
Electrique (Paris), February 12. He refers to the various 
systems of electric clocks and chronographs, and describes 
the different scientific purposes for which electric 
registers are employed. A communication is also pub- 
lished from M. Tchikoleff, in which he gives an account 
of his system for the division of electric light by means 
of lenses, prisms, and reflecting tubes. He says that he 
has taken up the idea of the optical division of the 
light, not because he believes the actual division to be 
impossible, but because he bolieves the former to be 
more economical in practice. The system is shown at 
length by a description and drawings of the plan 
employed in lighting the powder factory at Ochta, which 
seems to have met with the approval of the directors. 





The Jron Age (New York), February 8, has an account 
of some experiments made in Jersey City upon petroleum 
as a fuel for smelting furnaces. An ordinary rever- 
beratory furnace was used; and the apparatus consisted 
of two perpendicular 1 in. pipes, one of which conveyed 
crude petroleum, and the other superheated steam. 
These pipes delivered their contents into a kind of blow- 
pipe, which passed through an opening about Gin. 
square in the side of the furnace. At the lower end 
they were about 3 in. apart, and were close to the nozzle 
of the blowpipe. The oil and steam commingle, and 
rush out in an atomised condition. There is sufficient 
air in the furnace to effect combustion, the vapour 
igniting instantly, and burning with great intensity. A 
company is being formed in Jersey City to develop and 





introduce this process. 


The Engineering and Mining Journal (New York) o 
February 5, reviewing the American coal trade of 1880 
states that the average prices were from 1 dol. to 1 dol. 
25 cents per ton higher than in 1879. This (it considers) 
results from the prosperity of the past year,—“ a pros- 
perity unequalled in the commercial history of the 
world.” The causes of this ‘‘ unequalled prosperity” were, 
the unusually large crops, and the economy and skill 
in all manufacturing departments which have enabled 
the country, not only to supply its own demands, but 
also to enter foreign markets. With regard to the 
foreign markets, there may be two opinions, an example 
of the second having been given by the jurors at the 
Sydney Exhibition. 

An abstract of a paper read by Professor Monroe, 
at the Naval Institute in Annapolis, on the valuation 
of coal is given, in which—after pointing out that 
the various systems employed are not to be relied 
upon—he describes the method which he considers 
most satisfactory. The professor uses a piece of gas- 

ipe 1 in. in diameter and 1 ft. long, into one end of 


B. Dudley, Ph. D., chemist of the Pennsylvania Railway, | P'P° 


which a tightly fitting plug is screwed, and a 3 ft. length 
of 4in pipe is fitted into the other. One drachm of 
the coal to be examined is finely powdered, mixed with 
40 times its weight of litharge, poured into the tube, and 
covered with a small quantity of litharge. The whole 
is then placed in a furnace, the open end projecting 
6 in., and is allowed to remain until no pressure can bo 
felt from the open end. The tube is removed, and 
the molten lead run out into a box lined with plaster-of- 
paris; the lead is then weighed, and from the result 
obtained calculations are made, giving the calorific 
power of the coal tested. 





The Scientific American (New York) of February 19 
gives illustrations and details of Messrs. E. and B. 
Holmes’ barrel machinery, which are well worth study 
by all those interested in the manufacture of barrels and 
casks. It is stated that the firm makes over forty 
different machines for various purposes connected with 
the manufacture. 

The question of the rights of patentees in Government 
employment has been brought before Congress, by the 
introduction of a Bill for the relief of the widow of a 
master-machinist in one of the Government shops. He 
had invented an improved linch-pin for field-gun car- 
riages, which had been employed by the American 
Government, without any compensation being given to 
the inventor. It was stated in the discussion that the 
rule had been, that any person in Government employ, 
using the facilities afforded by his position for experi- 
menting, had no right to compensation. As, however, 
in a similar case, a patentee recovered damages in one 
of the United States circuit courts from a Government 
official for infringement, this statement appears to be 
incorrect. 

In the Scientific American Supplement of the same date 
is the report of a paper read by Coleman Sellers before 
the American Society of Mechanical Engineers on the 
introduction of the metric system into machine-shops, 
in which he expresses the opinion that it is not well 
adapted for the purpose, and points out—as one of the 
strong arguments against it—that most of the material 
and tools in use are made on the old system of measure- 
ment. 





The Revue Industrielle (Paris) of February 9 pub- 
lishes the law granting subsidies to the French mer- 
chant marine. Article 4 provides for a variable 
premium of 10 fr. to 60 fr. per ton gross measure- 
ment, steel or iron vessels receiving the highest 
allowance, whilst wooden vessels of 200 tons and up- 
wards will have 20 fr. per ton, those under that mea- 
surement 10 fr., and those constructed of both wood and 
iron 40 fr. per ton. Article 5 provides that when a 
vessel is altered for the purpose of increasing her ton- 
nage, a premium (calculated on the same rate) shall be 
given ; 12 fr. per 100 kilos. being allowed on the engines, 
accessories, boilers, &c. Where new boilers of French 
construction are put in, the owner will receive a subsidy 
of 8 fr. per 100 kilos.—the tubes not being included in 
the total. By Article 9, sea-going vessels of French 
construction will receive a bonus of 1.50 fr. per ton for 
every thousand miles travelled. An increase of 15 per 
cent. on this sum is granted to steamers of which the 
designs have been approved by the Marine Department. 
This premium is annually reduced 0.075 fr. for wooden 
and composite vessels, and 0.05 fr. for iron vessels. In 
return for the above advantages the State takes the 
right of requisitioning any vessels in times of war, and 
all subsidised vessels will have to carry mails and post- 
office employés free of charge. 

A letter is published in the number of February 23, 
on a new process of copper smelting, which the writer 
(M. F, Laur) considers of the same importance in the 
production of copper as the Bessemer process in steel- 
making. The idea was suggested by the presence of a 
piece of phosphor-bronze amongst a quantity of old 
copper, which was being melted at a factory in Lyons. 
It was noticed that the phosphor-bronze absorbed the 
heat more rapidly than the copper; the phosphorus in 
burning gave out an immense heat, and melted the 





copper very rapidly. Experiments showed that the 
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addition of a little phosphorus to the pyrites caused 
the sulphur to be entirely consumed, after which the 
phosphorus itself disappeared. Itis stated that a copper 
works near Avignon is laying down plant for smelting 
on this process, which (according to M. Laur) is calcu- 
lated to attract the greater part of the smelting trade to 
France. There is also a review of the question of sub- 
terranean telegraph lines. 








NOTES FROM THE SOUTH-WEST. 
Avonside Engine Company (Limited).—This company 
is now completing an order for seventeen engines for Indian 
State railways. Nine of these locomotives have already 
been forwarded from the works, and eight others are in 
course of completion. In connexion with these railways 
the Anglo-Indian Government have been securing the ser- 
vices of first-class men to superintend the various depart- 
ments ; and they have engaged, on the recommendation of 
the Avonside Engine Company, Mr. John Darling, one of 
that company’s workmen, to be foreman-superintendent 
of the boiler-makers’ department, together with two other 
workmen as fitters. Mr. Darling, who has been eighteen 
years at the Avonside Engine ere me by works, and 
received all his training there, was strongly recommended 

by the company. He starts for Bombay next week. 


The Forest of Dean.—Some additional vigour has been 
recently imparted to the district coal trade, and the pits 
have been generally working with regularity. Last week’s 
output in the Cinderford Valley was in excess of some 
previous weeks since the new year began. Pig-iron stocks 
are easier than they were a short time since, although the 
tonnage was not so heavy last week. The other hardware 
branches are better placed for orders than at the beginning 
of the year. 


Periodical Sanitary Inspection.—A Cardiff engineer 
has directed attention to a scheme which has been started 
in Bristol for ‘‘ the periodical sanitary inspection and 
certification of dwellings,’’ and he adds, “If any town 
requires sanitary inspection of dwellings, I am certain that 
Cardiff does,’’ remarks which we cordially endorse. The 
rules of the Bristol Association are very simple, and for the 
benefit of those who may contemplate the establishment of 
a similar one in Cardiff we shall briefly explain them. For 
a specified annual subscription, to be mutually agreed 
upon, but for the sake of simplification say one guinea per 
annum for a dwelling-house rated below 100/., or two 
guineas for dwellings rated above 1001. and not exceeding 
1501.—special charges may be arranged above these figures 
—for this payment the following among other benefits will 
be secured: A report will be given of the sanitary con- 
dition of one dwelling, with a sketch diagram of drains, and 
specific recommendations, if necessary, as to the improve- 
ment of drainage and ventilation. Inspection of any 
alteration in the sanitary fittings, which may be carried 
out with the advice or with the approval of the surveyor or 
his assistants. An annual inspection of premises by the 
surveyor with a report of their sanitary condition. 


The Telephone in South Wales.—A telephonic exchange 
for Cardiff and Newport will soon be an accomplished fact. 
A number of firms have already signified their intention of 
becoming subscribers. The whole arrangements will pro- 
bably be completed within three months. 

Cyfarthfa Collieries.—Extensive engineering additions 
are being made to these coalfields, which will result in a 
short time in the addition of a large workable area to the 
important district now under work. Cyfarthfa is well 
placed for orders ; and so great was the demand a little 
while since for its 4-ft. coal that numerous customers were 
disappointed. 

Penarth Harbour Railway and Dock.—On Friday at a 
meeting of the Penarth Harbour Railway and Dock Com- 
pany the shareholders unanimously adopted a Bill which 
the company is now promoting for an extension of Penarth 
Dock. 


New Works on the Great Western.—At the Severn 
tunnel, the works are progressing satisfactorily. By means 
of the appliances now available, the contractor has been 
able to cope with the water in the headings, and difficulties 
which existed at the period of the last half-yearly meeting 
have been removed. Under the advice of Sir John Hawk- 
shaw, the construction of the permanent tunnel is being 
proceeded with under the Severn, where good progress is 
being made. The doubling of the Wilts, Somerset, and 
Weymouth line from Witham to Yeovil is being proceeded 
with, and the section between Castle Cary and Yeovil will 
be ready for traffic in May next. A contract has been let 
for the construction of the Ross and Ledbury Railway 
between Ledbury and Dymock. As soon as the heavy 
works on this section are sufficiently advanced, measures 
will be taken for the construction of the line between 
Dymock and Gloucester. 


Newport.—Trade here continues to be good. The clear- 
ances for the week have been heavy, and in both coal and 
iron the activity existing augers well for the prosperity of 
the district. Prices of steam coal are firm, the late rise 
being fairly maintained, and, seeing that shippers are still 
well supplied with orders, there is reason to hope that the 
improvement will last. Orders at the iron works are 
roported to be still plentiful. The ore market, however, 
does not show much movement, and in connexion with 
this branch of trade it is worthy of note that the stock 
at Newport was recently computed to be little short of 
50,000 tons, and a similar quantity of iron, steel, scrap, 
pig iron, &c., was estimated to be in stock. Last week’s 
clearances comprised 26,303 tons of coal and 4878 tons of 
iron. Of iron ore 5290 tons arrived from Bilbao, and 
other ports furnished 1414 tons. 

Newport Alexandra Dock.—The Newport Alexandra 





Dock Company held its sixteenth general meeting on Mon- 
day in London, when a’dividend of 4 per cent. per annum 
was declared. 


Cardiff.— Favourable conditions have again characterised 
the trade of the port and district. The shipments have been 
large and the collieries have worked with regularity. Firm- 
ness distinguishes the steam coal trade, the heavy contracts 
which some of the principal houses have made causing the 
supply to be well provided for. There is, however, not so 
much pressure for secondary qualities. The market for 
iron ore continues dull ; prices are without animation, and 
the trade generally is quiet. There are several parcels of iron 
in the market for the Brazils, New York, New Orleans, 
&c. Last week’s clearances comprised 108,137 tons of coal, 
2066 tons of iron, and 750 tons of patent fuel. The imports 
comprised 3687 tons of Bilbao iron ore, and 3605 tons of 
iron ore from other places. 


New Welsh Coompanies.—We have to announce the 
registration of the Cardiff Junction Dry Dock and Engineer- 
ing Company, Limited, and the Rhondda Junction Welsh 
Coal Company, Limited. The former company proposes to 
carry on the business of the engineers, shipbuilders, ship- 
owners, &c., and for such pur; s will acquire the busi- 
ness of Messrs. Parfitt and Teaies and. the latter com- 
pany proposes to purchase and work the Marine Rhondda 
Steam Collieries and other property. 








NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 
Derbyshire and the Coal Trade.—An enormous quantity 
of coal is being carried northwards from the adjacent Derby- 
shire coalfields by the Midland Railway Company. Between 
Saturday evening and Monday morning it was calculated 
that a coal-laden train went northward every ten minutes. 


Secretaryship of the Hull and Barnsley Railway and 
Dock Company.—Mr. Jas. Daniell, barrister of the Inner 
Temple, has been appointed secretary of this company. 


Gold and Silver Output of the World.—At a meeting of 
the Hull Literary and Philosophical Society, Mr. G. P. 
Bevan, F.G.S., gave the following figures. The yield 
throughout the world of gold and silver in 1879 was valued 
at 69,600,0001., of which the gold was worth 16,600,0001. 
Within historic times the total yield of the precious 
metals had been 6,343,343,5001. 


Leeds Civil and Mechanical Engineers’ Society.—The 
usual fortnightly meeting of this society was held at the 
Yorkshire College on Friday evening, the 25th ult., the 
president in the chair, when a paper on the ‘‘ Photophone”’ 
was read by Mr. L. Boyd. A discussion followed, and the 
meeting terminated with a vote of thanks to the author of 
the paper. 

Midland Iron Company, Limited.—The annual meeting 
of the shareholders of this company was held on Monday 
at Rotherham. A dividend was declared after the rate of 
7% per cent. per annum, and it was stated that the company 
hed peonpests of even a better position. 


The Coal Trade.—There is every indication that, in the 
course of a few days, a struggle on a large scale will take 
place between the colliers of South Yorkshire and their 
masters. Upwards of 1000 more hands have this week 
gone out on strike, and almost daily the number is being 
added to. At the moment when the miners’ strike in Lan- 
cashire is collapsing, that in this neighbourhood is increas- 
ing in proportion. Already the supply of steam coal in 
Sheffield is running short and becoming dearer, but the 
employers seem determined to resist the new terms sought 
to be imposed on them, and in the mean time customers 
are the principal sufferers. Prospects in the coal trade are 
therefore the reverse of encouraging. 


The Heavy Trades.—From the iron mills throughout 
this district there are more reassuring accounts as to the 
amount of work in hand. Plates and sheets of best 
qualities are being turned out in large quantities, the latter 
very largely on Scotch account. Armour plate manufac- 
turers are also doing well on the new ‘‘ composite’ makes, 
and in addition to home uirements it is expected the 
Continental Governments will have some good contracts to 
issue of this department. Bessemer billets are a shade 
cheaper on the week, some good brands being offered in 
billet at 6/. 5s. 6d. with ‘“‘temper’’ guaranteed. The 
season is a backward one, and threatened disputes in the 
labour market render makers very wary before they enter 
into contracts for future deliveries. Engineering houses 
are doing fairly well, but there is no pressure of business. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppDLxsBRoUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
good attendance on Change, but again business was very 
quiet. The warrant storekeepers here, Messrs. Connal 
and Co., bad a stock of 149,157 tons, which is an increase 
of 4874 tons since the previous Tuesday. In Glasgow they 
hold 526,922 tons. Buyers were very slow. No. 3 Cleve- 
land pig was quoted 38s. per ton, but there were a few 
parcels disposed of at 3d. per ton cheaper. Consumers 
contend that prices will further decline in the face of the 
continued enormous production of pig iron in Cleveland, 
and the heavy increase in stocks. It is anticipated that 
the official returns of the Cleveland Ironmasters’ Associa- 
tion when published will show a great increase in the 
stocks. Makers, however, are not taking a desponding 
view of matters. They hope that as the shipping season 
opens, they will quickly get rid of large quantities of their 
stocks, and that prices will improve. 


The Finished Iron Trade.—There is not so much 
inquiry in the finished iron trade, but there is still a great 





deal of work on band. Prices are easier, the market 
quotations a? being as follows: Plates 61. 10s. 
bars 51. 10s., angles 51. 12s. 6d., and puddled bar, 
3/. 10s. per ton. At some of the works there are difficul. 
ties about wages, but through the instrumentality of the 
Board of Arbitrators amicable arrangemeuts are being 
made. Ironfounders are receiving more inquiries. , 

Engineering and Shipbuilding.—Throughout the North 
of England the engineers and shipbuilders remain busy 
All the wages questions are being arranged without any 
stoppage of work. There have been several launches 
during the week. Yesterday Messrs. Pearse and Co., of 
Stockton, launched a fine screw steamer named the Mariner 
for a Liverpool firm. On the same day Messrs. R .Dixon 
and Co., of Middlesbrough, launched the Bothwell Castle 
a steamer of 2600 tons gross register, for Messrs. Thomas 
Skinner and Co., of London. On the same afternoon 
Messrs. W. Gray, of West Hartlepool, launched a large 
iron screw steamer named the Roseville, to the order of 
Messrs. R. Shadforth and Co.. of Sunderland. 


The Coal and Coke Trades.—There is less demand for 
all kinds of fuel, and prices are easier. 


NOTES FROM THE NORTH. 
GtLaseow, Wednesday. 

Glasgow Pig-Iron Market.— The warrant market was 
quiet on Thursday and rather easier during the day, but 
became firmer towards the close, and finished at about the 
same prices as were quoted at the close of the previous 
day. During the forenoon business was done at from 
50s. 1}d. to 50s. 1d. cash and 50s. 3d. to 50s. 2d. one month, 
the close being sellers at 50s. 14d. cash and 50s. 3d. one 
month, and buyers over. The quotations in the afternvcn 
ranged from 50s. 1d. to 50s. 24d. cash, and the market 
closed with sellers at 50s. 3d. cash and 50s. 44d. one month, 
and buyers near. Friday’s market was dull and prices 
closed about 3d. under those of the previous day, being a 
decline of 6d.|per ton on the week. In the forenoon iron 
changed hands at from 50s. 3d. to 53s. 4d., and thence to 
50s. cash, closing buyers 50s. 1d. cash and 50s. 24d. one 
month, and sellers near. In the afternoon from 5s. 1d. 
to 50s. cash, and from 50s. 2$d. to 50s. 14d. were the 
quotations. The market closed with buyers at 50s. cash 
and 50s. 1}d. one month, and sellers asking 1d. per ton 
more. ‘lhe variation during the week did not exceed 
64d. per ton. Monday’s warrant market was dull, and prices 
suffered a further decline. The barrier of 50s., which 
twice during the month of February was the turning 
point of an upward movement in prices, has been broken 
through at this time, the close of the market showing 
a level of 5jd. under that amount and last week’s 
final quotation. Opening at 50s. cash to one month, 
49s. 9d. cash was rapidly accepted; then the prices were 
49s. 104d. to 49s. 9d. one month, 49s. 9d. to 49s. 64d. cash, 
49s. 8d. one month, returning to 49s. 8d. cash, but closing 
with sellers at 49s. 8d. cash and 49s. 9d. one month, and 
buyers offering 1d. per tonlower. There were transactions 
during the afternoon at 49s. 9d. to 49s. 6jd. cash and 
49s. 8d. to 493. Zid. one month, the close being buyers at 
49s. 64d. cash and sellers at 49s 8d. one month, and sellers 
very near. Yesterday’s market opened with business done 
at 49s. 6d. cash, the price then receding to 40s. 5d. and 
49s. 6d. one month accepted, gradually improving to 
49s. 7d. cash and 49s. 8d. one month, and the close being 
49s. 64d. prompt cash accepted, and perhaps buyers over. 
A moderate amount of business was done in the course of 
the afternoon at 49s. 64d. cash, and at 49s. 7d. to 49s. 8d. 
one month, and there were buyers at the close at 49s. 6d. 
cash and sellers at49s.7d. The market opened this fore- 
noon steady at 49s. 6d. cash to 49s. 6d. fourteen days 
done, receding to 49s. 3}d. cash accepted, and still sellers at 
that price at the close. A limited amount of business was 
done at 49s. 7d. to 49s. 41d. one month. In the afternoon 
a large business was done at 49s. lid. to 48s. 11d. cash, the 
close being buyers at 48s. lld. to 49s. Several brands of 
makers’ iron were reduced in price 1s. per ton towards the 
latter end of last week, and Coltness No. 1 was further 
reduced 1s. per ton yesterday by the makers. An enormous 
amount of business has beer. done from day to day, and on 
Friday last, just after the close of the market, merchants 
were offering thousands of tons at only a fraction over the 
closing quotation. The general demand has been quiet. 
The Continental demand has not answered expectations, 
and the spring orders generally have come in but slowly. 
Reports of dull markets in the Unites States are still coming 
to hand, and they state that lower prices are being accepted 
for Scotch iron. The Forth and Clyde Canal is now opened 
throughout for the carriage of Cleveland pig iron to 
Glasgow. By this time the spring trade should be develop- 
ing, in the meantime, however, it promises but poorly, and 
the immense selling decidedly indicates the disappointment 
experienced by holders. One blast furnace at the Almond 
Iron ;Works has been blown ont, so that the number 
of furnaces now in actual operation is reduced to 120, as 
against 111 at this time last year. Seven are now produc- 
ing hematite pig iron. Last week’s shipments of pig iron 
from all Scotch ports amounted to 11,266 tons, or 1337 
tons under the total for the corresponding week of last 
year. In the course of last week 2261 tons of pig iron were 
transferred from the makers’ yards to Messrs. Connal and 
Co.’s public warrant stores, where the stock at the end of 
the week stood at 526,322 tons. 

The Union Liner Arab.—It is specially worthy of 
mention that this vessel has just made the fastest passage 
home from the Cape yet on record, the steaming time being 
18 days 14 hours. She was built and engined by Messrs. 
James and George Thomson. 


Royal Scottish Society of Arts.—The seventh meeting cf 
the session was held on Monday night, Mr. Henry Cadell, 
president, in the chair. Mr. Edward Sang read a paper 
“On a Common but Vital Error in the Construction of 
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Skewed Arches.”” At the outset he said the first fault 
he had to find, and one of the most serious, in the 
construction of many skewed bridges, was that most 
builders took it for granted that as the model was the 
representative of the structure, if it proved sufficient the 
full-sized structure would also do so. Indeed, he had met 
with a case in which the projector of the bridge across the 
Forth at Queensferry had been buried in the construction 
of a model whereby to test the scheme. Notwithstandin 
that it was expected a greater knowledge would sprea 
among artisans and engineers, yet every day they might 
meet with startling instances of ignorance or defiance of 
the most elementary laws of nature. The author then 
described the various processes which were followed in the 
construction of skewed bridges. By the mode he held to 
be the right one, they would be able to compute the details 
of the structure, or arrange that the resisting surface would 
everywhere be square to the direction of the pressure. 
Besides aiding the stability of the structure, the style of 
building he advocated gave important advantages, as it 
recognised no limit to the angle of the skew, and as there 
was a varied thickness for the stones, the contract with the 
quarry-masters was made much more easy. During the 
discussion which followed the reading of the paper, one of 
the speakers took occasion to remark that Mr. Sang had 
spoken as if engineers who had to do with skewed arches 
were a set of fools. Mr. Sang replied that that was exactly 
what he meant ; to which the speaker responded that Mr. 
Sang must surely have been unfortunate in his engineering 
acquaintances. The same speaker remarked that the erec- 
tion of bridges, according to the principle advocated by 
Mr. Sang, would cost three times the amount of those built 
according to the ordinary practice, which, however, Mr. 
Sang disputed, and the proceedings closed with a vote of 
thanks to him for bis paper. 


The Tay Bridge—Plans for a 40-Ft. Bridge.—A new 
sensation in connexion with the proposed new bridge over 
the Tay has come upon the Scotch public this week, being 
no less than a proposal with carefully worked out plans 
for a 40-ft. bridge, the credit of the proposal being due to 
Messrs. Thomas Meik and Son, i Sdi 





civil engineers, Edin- | 


ing a good deal of talk, but there is no appearance in the 
meantime that it will be brought before Parliament in lieu 
of Mr. Barlow’s scheme. 








Messrs. SHAND Mason AND Co.—We are requested 
by Messrs Shand, Mason, and Co., tostate that the fire 
which occurred at their works yesterday morning, was, 
owing to the exertions of the Metropolitan Fire Brigade, 
only a partial one, and that while a large portion of the 
works were only slightly damaged, most of the machinery 
was but slightly damaged, and they are therefore able to 
carry on business without interruption. 


Society or Arts.—The next series of Cantor Lectures, 
to be delivered before the Society of Arts, will be by Pro- 
fessor W. G. Adams, F.RS., his subject being ‘‘ The 
Scientific Principles involved in Electric Lighting.’’ The 
course commences on Monday, March 7, and will con- 
tinue on the three following Mondays, ending March 28. 
The first two lectures will be mainly introductory, and will 
deal with such subjects as the production, regulation, and 
measurement of destele currents, and the action of mag- 
neto-electric and dynamo-electric machines. In the third 
and fourth lectures it is hoped to show a large number of 
illustrations of the various systems of electric lighting. 
The new incandescent lights of Swan and Lane Fox w 
be exhibited at the fourth lecture. 





Tus INsTITUTION oF CiviIL ENGINEERS.—At the 
| on Tuesday, the Ist of March, Mr. James Aber- 
nethy, F.R.S.E., President, in the chair, it was announced 
that the Coancil had recently transferred Messrs. Charles 
James Bowstead and William Hall to the class of members ; 
and had admitted Messrs. Joseph Wilding Bell, Benjamin 
Swinton Biram, B.A., Richard Victor Boswell, Robert 
Harold Brookhouse, Godfrey Turnbull Elliot, Alexander 
Jabez Hogg, Frederick White Kershaw, Patrick McGuire, 
Adolphe Albert Minjoot, Henry Edmund Panchard, John 


| Henry Punchard, William Charles Punchard, Percival 


Rost, Guy Noble Taylor, Harry Williamson Teed, and 








resulted in the election of Messrs. Frederic Foster Bate- 
man, Westminster; Walter Fiddes, Engineer of the Gas 
Light Company, Bristol ; Edwin James Grice, Cwm Bran 
Iron Works, Newport, Mon.; Charles Hunt, Engineer, 
Corporation Gas Works, Birmingham; John Houseman 
Hutchinson, Nicosia, Cyprus; Augustus Hamilton Jacob, 
B.A., Chief Engineer, Travancore State, India; Charles 
Henry Moberly, Erith; and Henry Frederick White, 
Ex-Eng. P.W.D., India, as members; of Messrs. Henry 
Ogle Bell-Irving, Stud. Inst. C.E., L. and N. W. Railway, 
Broad-street ; James Briggs, Stud. Inst. C.E., Midland 
Railway, Derby; Charles Clegg, Stud. Inst. C.E., Borough 
Surveyor, Colchester ; Thomas Adey Cox, District Engi- 
neer, Scinde, Panjab, and Delhi Railway, India ; Leonard 
Creasey, P.W.D., Ceylon ; Charles Stafford Ellery, Gas 
Light Company, Bath; Charles Tierney Elton, Ceylon ; 
Arthur Clement Evans, P.W.D., Irrigation Branch, India ; 
Gilbert Henry Garrett, L.and S. W. Railway, Nine Elms ; 
Robert Hay, Dunedin, N.Z.; William Field How, Stud. 
Inst. C.E., Westminster ; William Jackson, Cannock Chase 
a. ; Frances Robert Johnson, Stud. Inst. 
C.E., Pernambuco ; Frederick Jopling, Resident Engineer, 
Dock Works, Bo’ness, N.B. ; Edward Pillow, L. and N.W. 
Railway, Crewe; Edmund Herbert Stevenson, Westmin- 
ster; Fletcher Wilson Stevenson, Engineer, Gas Works, 
and Sidney Evance Stevenson, Engineer, Gas Works, 
Exeter, as associate members; and of Messrs. Thomas 
Alexis Dash, H.M. Office of Works; and James Spencer 
Hollings, Montserrat, Leeward Islands, as} associates. 
The Council have just arranged for a second series of 
students’ meetings to be held on the Friday evenings in 
March, at 7 p.m. The chair will be taken successively 
by Mr. Giles, Sir John Coode, Dr. Siemens, and Mr. Aber- 
nethy (President), and the following papers will be read 
and it is hoped discussed, viz. : March 4th, ‘‘ An Account of 
the Erection of an Iron Promenade Pier at Skegness,’’ by 
Alexander Bremner ; 11th ‘‘ Caissons for Dock Entrances,”’ 
by D. Macalister ; 18th ‘‘ Steel, its Chemical Constitution 
and Behaviour under Tensile Strain,’ by A. S. Vowell ; 
and 25th, ‘‘ The Improvement of the Old Harbour at Holy- 
head,” by E. Walter N. Wood, and it has been stated that 
the meetings will be continued provided other suitable 















































burgh. Thescheme as outlined by Messrs. Meik is caus- | Walter Price Williams, as students. The monthly ballot | papers are received. 
“ ” 
ENGINEERING” ILLUSTRATED PATENT RECORD. 
Couritep By W, LLOYD WISE. 
” sppLioami TENTS DURING THE WEEK ENDING WN | oy | 
APPLICATIONS FOR Pa’ me NAMES, &c., | 1 = ‘AMES, &c. 
FEBRUARY 28, 1881. ant] oF aPPLicaNts, | ABBREVIATED TITLES, @o, || and ont erionths, ABBREVIATED TITLES, &0. 
In the Cases of Inventions communicated from Abroad : . 
the Names, &c., of the Communicators are given i”  Feb.23 | : : Feb.24 
Italics after the Abbreviated Titles. 771 | 8. Bastow, Leeds. Securing, tightening, and adjusting || 796 | H. Bland, Luton, Co. | Appliance to be worn on a boot or 
| _ saws of timber frames, &. 1 Bedford. oe to prevent persons slipping 
" 772 | J. w. Howard, Lon- | Railway buffers. vik Whew, @ yt ¢ of attaching same. 
08. on. ; ; } 7 . itby, Green- fe buoys. 
oa oa fc. ABBREVIATED TITLES, &0. 773 | G. ave, London, | Heating air in either rapid or wich, Kent. 
Dates. J 8. E. Bevington, | moderately rapid motion for any 798 | R. Ord, Devizes, Gas engine. 
—-— _ Bermondsey.Surrey.| purposes req g @ strong or ilts. 
Feb.22 | moderate blast of hot or mode- || 799 | J. Graddon, Forest | Gas engine. 
747 H. Defty, Middles- | Stoves of combustion. rately heated wind. ill, Kent. 
brough-on-Tees. . 774 | J. Fyfe, London. | Electric lamps. | 800} B.J.B. Mills, London. Blasting compound. J. Anders 
748 | B. J.B. Mills, London. | Machines for drying printed, var- 775 | C.D. Abel, London. Opera and field glasses, &c., render- | | Pilsen, Austria, 
nished, or gummed sheets. L. A. ing them applicable as photo- || 801 | B.J.B.Mills, London. Blasting compound. J. Anders 
Fernow, Chicago, Iit., U.S.A. graphic ap tus, &c. A. Loiseau || Feb.25 Pilsen, Austria, 
(Complete specification deposited), and J. B. Germeuil, Bonnaud, E. Pace and J. H. | Machinery for cutting splints, 
749 | C, D, Abel, London. Production of colouring matters. (’. | Paris. pate ot Howard, Bow, Mid- partly for “ bundling” firewood. 
A. Martins, Berlin. 776 | W.R. Lake, London. | Presses for colour printing. £. B. lesex. 
750 | C.D. Abel, London. Production of colouring matters. C. Welch, Cambridge, Mass.,U.S A. || 803 | BR. Waller, Leeds. Dynamic apparatus, motors, bat- 
A. Martins, Berlin. | 77 | A, M.Clark, London. | Printing presses. W. H. Golding, || | “teries in connexion therewith, 
751 | R. Stone, London. Substitutes for tea and coffee from | Feb.2 Chelsea, Mass., U.S.A. ; | carbons for obtaining electric 
roots, vegetables, fruits. &c., and| 778 | E. 0. Mundy, Strat- | Valves or apparatus for preventing ight. 
machinery manufacturing same. ford, Essex. waste of water. : | 804) E. and J. Williams, | Manufacture of food or material for 
752 | F. J. Costa, London. | Lamps, &. 779 | J. P.Cox, Nottingham. | Steam presses for finishing lace, &c., || Swansea, Glamor-| forming drinks resembling (and 
753 | G. W. Ash, Southsea, | Bicycles. and where a light finish is re- || gan. formed in part of) coffee. 
ants. , quired, 805 | W.C. Horne, Bexley, | Crayons, pencils, and writing chalk. 
74 | G. Singer, Coventry, | Bicycles 780 | G. Bull, Lower Shuck- | Working drain ploughs. ent. at 
and A. W. Met- burgh, Warwick. : 806 | G. A. Northcote, Lon- | Apparatus for purifying and in- 
calfe, Clifton, Glou- 781 | H. J. Haddan, West- | Extracting the oxygen of atmo- | on. | creasing illuminating power of gas, 
cester. minster. pheric air from the nitrogen for'| §07 | F. Wirth, Frankfort- | Method of and apparatus for aerial, 
755 | J. Grice, Birmingham. | Boxes or bushes of carriage axles. utilising said oxygen for illumi || on-the-Main, Ger- | submarine, and other navigation 
756 | J. Booth, Halifax. Manufacture of knitted or looped | nating, &e, E. B. Reynolds, Cleve- many. E. Goehrung, Stuttgart. 
fabrics and machinery therefor. land, Ohio, USA, 808 | J.Gordon, Dundee. | Bushes for wooden block sheaves, &c 
757 W. Anderson and W. | Apparatus for pumping water and 782 | C. H. Lewis,London. Tobacco pipes. - 809 | I. Bamford, Oldham, | Manufacture of velvet. 
Feb.23, Airy, Westminster. | air, applicable also to hydraulic, 783 | J. Perry and W Electrical conductors applicable to Lane. 
motors. Ayrton, London. electric railways and to electric | 810 | P. Pearson, Manches- | Apparatus for roasting coffee, &¢. 
758 , Heap, Rochdale, | Machines for tentering or drying signalling, and apparatus con- ss 
Lane. fabrics. | nected therewith. 811 | W. B. Haigh and J. | Gas engines. 
759 P. Thompson, | Prevention of incrustation in 7841 W. J. C. Joughin, | Automatic measuring cocks, &c. Nuttall, Oldham, | 
Liverpool. boilers. J. Lallemand, Paris. Walthamstow. | - - Lanc. } 
760 £. W. Anderson, | Telephones. J. Goodman, Louisville, | 785 | W.E.Ayrton, London. | Covering wire for electricial pur- |! 812 | J. Lumb, Elland, | Lubricators. 
Washington, U.S.A. Ken., U.S.A, ; poses, and orderly arrangement | Yorks. 
761 | W. P. Thompson, | Treating or purifying cast iron, _ | . of multiple electric conductors. | 813 | T. T. Powell, Harro- | Fastening brooches, solitaires, &c. 
Liverpool, wrought iron, or steel. A. //. | 786 | G. Jacquemet, Paris. | Adjustable spanner or screw- | gate, Yorks. 
Siegfried, Selins’ Grove, Penn., and | _ wrench, , | 814] J, M. A, L. Bonne- | Method of rendering the nitrous or 
7. H. Purdy, Sunbury, Penn., USA 787 | T. Rowley, Manches- | Vulcanising articles or fabrics com- || ville, Paris. nitric ether derivatives of sugar, 
762 | J. Darling, Glasgow Yard measures, &c. ter, ed wholly or y such as nitro-saccharose or nitro- 
63 | J.and J. C, Buckley, | Apparatus for pressing, smoothing, |  india-rubber. | glucose, serviceable for industrial 
ae Leeds. and finishing garmetts, &c. | 788 | C.T. Tulley, Martley, | Combined land roll and manure and | , purposes. 
764 A. Carr, Man- bbies used in looms, applicable Co. Worcester. seed distributor. || $15 | F, Parkes, Birming- | Garden rakes. 
pn. | _ chester. to shuttle changing motions. 789 | J. West, Manchester. | Apparatus for charging and draw- | ’ 
65 | F. 8. Willoughby, | Galleries for gas and lamp globes ing gas retorts. || 816 | J. Backhouse, Whit- | Crane, portable, or traction engines. 
oe Stockport, Lanc, and shades. 790 | G. E, Vaughan, Lon- | Heating metallurgical and other | church, Hants. 
766 | J. 8. Sutcliffe, Bacup, Aqpesetns for purifying middlings, don. furnaces by coal dust and other || §817| E. Wright, Lower | Labels and label protectors. 
= anc. c. | ulverised fuels, @. Mf, Thomson, | Sydenham, Kent. 
767 | T. Joicey, Gateshead- | Steam boilers. ‘aris. . || 818] 8. 7. Francis, Lon- | Substitute for coffee. 
__ | _ on-Tyne. 791 | E. A, Brydges, Berlin. | Childrens’ cots. ('. Schmidt, Ber- don. 
768 | E.G. Brewer, London. | Connecting ends of carbons to con- | lin. reg || 819 | R. P. Williams, West- | Connecting the ends of rails of rail- 
ducting wires in electric lamps. 792 | P.Jensen, London. | Electric lamps & circuits for same. minster. ways. 

T. A. Edison, Menlo Park, New T. A. Edison, Menlo Park, NJ., | 820 | F. Wirth, Frankfort- | Method and apparatus for testing 
sola Jersey, U.S.A, | | USA, ; on-the- Maine, Ger- milk. 2’, Heeren, Lianover, Ger- 
709 | H. Lecornu, Caen, Apparatus for cooking and heating, |} 793 | W. Ayrton, Ormskirk, | Preparation of the composition used § Feb.26] _ many. many, “$e 
wes France. c. i | inthe manufacture of cilcloths, 821 | T. Thorp & R. Tasker, | Method and apparatus for indicating 
(70 | A. Savage, London. Means for withdrawing from a &e. : Whitefield, Lanc. |  wluminating power of gas, 

bottle a sponge or absorbent ma-|| 724 R. Burdes, Sunder- | Boat davits and disengaging gear |} 822 | B.C.Cross. Dewsbury.  Sccket pines for sewers. 

terial, toa limited extent | land, Durham. | _ for ships’ boats. Yorks. ; 

Mer the liquid contents of the | 795 F. Myers, New York, | Manufacture of wooden packing |! 6&23 | B.C. Cross. Dewsbury, | Constructing and glazing windows 
tottle, USA, cases cr boxes H Yorks, | and sashes, 
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8.A. 
A, Greenwood, Leeds. Silk-dressing machinery. Nov.9)) 




















compressed air, 
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| 
Nos. Il,—Announced March 1. | ) 
and | SAMBS 2050? | ABBREVIATED TITLES, £0, 7 ABBREVIATED TITLES, &c. | Dates 
aaa a No. _ Name. No. | Name. No. Name. | wnt on Pi 
Feb.26 5240 | Barbour. 576 | Bodden 654 | Sander. other prewers’ worts and Nov.10 
824 Dz Pawew.. _ ities. > “Ve for drying wool, cotton,|| 224 | Pollock sh 1 ane | Gheoweed. 656 food end liquids. 
bridge, 584 | Bulmer and Sambrook. 
825 | W. Cliffe and T. EB. | Method and apparatus for feeding | i 3 
Ainley, “™Goiar, | “won, do. tosaibhling and cart*|| "| PGranuate | soo | aatiers” | st | Thomas: || ga | nanan. | 
ery. 322 | Cullen, 596 | Giffard. 663 | Justice 4628 | Step - by - ste . 
826 J. Barteiiee, al Tobacoo-pouches. $37 Bacys. 598 | Pilkington. | _ (Miller). tolegeagha” 7pe-peinting 
, ham, Mid ‘ ? - || 878 | Offord. 602 | Appleton. 665 | Pierce. | | 
827 P.M. ustioe, Londen. owing machines. TY. Hall,|| 528 | Vanlohe 604 Gosling. 667 | Saxby and 4807 | | Cans, and means of closing | 29 
: » U.S.A. ’ Gay). 606 | Langridge. Farmer. same. " 
F. Wirth, Frankfort-| Method of treating horn shavings.|| 536 Gu 569 | Ric 4823 
on-the-Main, ' Ger- C. Zincke, Hamburg, Gomes. | 346 Keniall. ve coo 73 — | Sematohane of plntetene 22 
many. | 548! W : 2/4 ‘| 675 | Paterso 4906 
F. Wirth, Frankfort- | Boring machines. /. Liefmana, 550 — saad ““ioulta). pit ——— & | een, ‘ = a 
——- Ger- Oberstein, Germany. oes a. 616 | Henshaw. 2 Browning. | 4913 | FE, ates 
’ p 55: illeox. 18 | Grout. 679 arrington. | osive com 4. J, 9 
830 | H. ‘Kinder, Leicester. | Tricycles. 354 | Groth 62 8 — | Ps) e 
831 | R.P. Robertson, Ley- | Manufacture of stockings, éc., and|| °™* a an — a —3 | 4982 - | Umbrella cloths, 
832 | G. tonstone, 2 qnamenery & therefor. ye wald), 624 | Brydges 687 | Hind & Lund. || ,. = 
833 | J. Bh Hy 7 restove screen frames. 556 | D’Opdorp. (Pinne), 689 | Thornycroft. 257 | - | Burners and regulators for |Dec.15 
"zy y- G. | Steam pumps. 558 | Fischer, 630 | Slade. 697 | Brotherhood. | controlling supply or pres- ; 
Fertar. broath 560 Johnson 632 | Tetley. 699 Clark. 5350 sure of illuminating gas. 
834 | H.H. Lake, London. {Machinery for perforating paper, &e.|/ | eau, Bro- | 640 | Hnddan rot | Cloeson). || | “brine or ether slain, sn - 
for use in mec organs, &c. , 703 | Smi para 
‘ Automatic a} Ly gut yay 562 — oo 642 — 4 Pitches. 5372 unenotan ore < 
Feb.28 Boston, Mas3., | i 546 > rd rey ~\ ure of salt, and appa- 22 
835 | BE. J. G mn (Edison). 646 | Gedge 707 ~—«éBrrieriey. ratus therefor 1881 
“a Geakel and W. | Apparatus for pa milk, &c. 564 | Wise (Cuan). (Jennings).| 709 | Butler & Dale 222 hydrochloric acid, Jan.18 
s , Wirral, 566 | Craven. 650 | Clark (Coup- (Berthelet). and menamnetaring ch 7 
Cheshire. | 568 | ni 7 oi | here _ 
836 | B. J. Gibney, Notting- | Joining leather belting. 72 | Welloome. | Mingus | 718 | Field” — 
im. 573 | Hodgson. 652 | Walter(Himej] 715 T , 
887 , Glew Lough- Machinery = manufacturing || 574 | Browning. _ ls andCo.) | 7” “(Lacomme) 353 Fixed and semi-fixed engines, | 26 
838 | A. Shakery, London. | Tramears and road carriage. Coun | INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF pit? appliances for hoisting, 
. de Canterac, Madrid. COMPLETE SPECIFICATIONS. 380 Closing and fastening d 
2 oors. 2 
839 | W. S. Gulland, Lon Hut — NV. B. Denny, For Particulars, see Corresponding Numbers in Lists of ‘ : 
840 | B. G. D. Cooke, Colo- | Construction of cupolas, furnaces, Applications for Patents. 418 Stagpem fie bettie orlikere- 31 
mendy, Denbigh- Sreplaces, &c., and blocksor bricks |= SS vail | liquids under } gue 
eat | 3. ; ze nian, Black aalatns te Guinea, teing, ont a Neme. No Name. 497 Blectro magnetic induction Feb, 5 
urn, al rt- wringing hanks. 728 Pieper 748 Mills 532 Gas motor gi iD 
shaw, Manchester, (Sprenger). Giemnew engines. 8 
c. | 5 
842 | H. J. Haddan, West- | | Byére-carbon furnaces. B. Sloper || ——— a ans ao -_ = — @. Dehme; > th | * 
mins and W. M. Jackson, Washington, NOTICES TO PROCEED. Saale, Germany, siete 
be A co mplete specification 1,—Time for rc bet expires Friday, —— 
843 | H. J. Haddan, West-| Cards and magnetic needles for — . _ ee attend entering ore Tuesday, 
| minster. marines composes. J. Lewis and | NAMES. & arch 22, 1881. 
| ’. A. Brown, Massachusetts, USA. , &c.. | — 
844 | F. Wirth, Preaktert- | Galvanic batteries. #. Mf. Reiniger, Nos.| op applicants, | ABBREVIATED TITLES, &. Dates 4323 | J. F. Fryer. “Notting: | | Pastenings for boots, shoes, &e. [Oct 
| 2 on-the-Main, Erlangen, Germany, ct. 23 
any. | 4257 | E.C. F. Otto, Surrey. | Velocipedes Oct9|| 4826 | L. A. Groth, London.| Horseshoes. G. — Luchaire, 
845 | F. h Engel, Ham- | Lubricating compound. Aessrs.|| 4259 | A. Gutensohn, Lon- Utilising phosphate of alumina Keficon, a erland, 
846 | vie aks | Rs and Wechsler, Hamburg. . i. | Coa to obtain phosphoric acid. - “| Potato di 26 
masa, trat- k and door catches. 4268 | T. H. Rees, Lam- ting, finishing, and orna- | 20 70 | | ater-closets lavatories, and | ~ 
| ford, Esse beth. menting surface of paper, urinals partly applicable for 
847 | W. E. Gedge, “London. Treatment of quartz, auriferous sand textile fabrics. &c., to render trapping the inlets to drains 
| and argentiferous and other ores, |) them luminous in the dark, and sewers. 
| &c., and apparatus therefor. or for producing patterns. 4374 Manufacture of tablecloths or 
Thenot, Paris. | &c., which be lumi- covers applicable to toilet- 
848 | H.H.Lake, London. | Sewing machinery, partly applic- : nous. covers, &c. 
y~% & 3 purposes. J. Mf.| 4288 | J. pindle, Moston, Steam ceneratore and produc: 21 4377 — and apparatus for faci- | 27 
air, Buffalo, U.S.A, c. on of materials tating repairs of dock| ~ 
849 | J. H. Johnson, Lon- | Bituminous cements and com | their construction, and ap- walls, Re 4 also for 
don. tions for paving. éc. E. J. « —- for such produc- boring and carrying on other 
Smedt, Washington, and Ww. J. operations under water 
Twining, U.S.A. 4290 Parsons, | a. -T, articles in copper, 4383 Abdominal belts for the pre- 
850 | J. Shanks and J. G. | Vertical steam boilers P placEheate | bronze, and other alloys of vention of sea-sickness. 
Lyea. anne. | comer: — | mentee therefor, 4388 Genabin 
orfarshire. y applicable to casting | Combined astable ote d 
851 | E. A. Brydges, Berlin. Street and other paving. Count L. articles i steel. | schoo Tacabs. A. £. = 
| ton Hegnenberg, Alt Hegnenberg, W. RB. Lake, London.| a = the wary 4304 | Machi and A, Cassard, Brussels 
| Bavaria. | ofgas, with or without other - | Machinery employed the 
852 | G. ag Dawson, Bir- | Fastenings for bracelets, &c. " fuel. A. W. Morton, manufacture of spool tubes. 
953 | J. FS Shallis and 7. | Lighting rai 4295 | P ng Pe - et - + 4 
ani | ting way carriages and a t- | window es. ling iron and steel and other | ~ 
J. C. Thomas | paratus therefor, partly opel pon bs ‘bourne, ussex- | metallic rods and wires. 5 
| _ able to other purposes. | Pallister, | Folding and eyeletting labels. 4438 | Artificial fuel 30 
854 | C. Tuchmann, South- | Powder or composition for extin- eet leeds 
wark, Surrey. | g fire, &c. J. Schambeck, W. R. Lake, London.| Magnetic apparatus for — | 23 4446 Apparatus for denoting time 
pet is Munich, Bavaria, | rating or removing | | by means of burning mi- 
of iron from neral or vegetable oils, &c. 
GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS | yy ty aE 4447 | | Velocipedes. 
af well, Silver Cree New 
For Particulars, see Corresponding Numbers in Lists of | _ York, U.S.A. ; 49 — buffer stops. 
Applications for Patents. 4312 | J. cr Brad- | Temples for looms. ne | eagensages 
animes ee O8 Apparatus for tilting casks , 
L——Aaneunced Pebruary 26. 4327 | J. Cook and W. L. | Looms for weaving; applic- | 23 | “pea other vessels. - pas 
= } Heaton, Bolton, able to other machines. } 
= oe aoe a 10. aan. 4931 | 0.F Parsons, Lon Bearings of revolving shaft - ret tusk without the produ: | 
. F. " - S| of fuel without the produc- 
5284 | Seydel. 494 | Appleford. 509 veto don. and axles. tion of smoke. La Societe 
5 Fitch and 498 | Beem. = 7 Herbet). 4332 | P.Bawden,London. | Machinery for manufacture suveel, Freres, Parts, : 
Barton. 498 | Edmonds 611 | Davenport, of bricks and tiles. 4549 Belts for transmitting power} 6 
252 | Carr. (Amand). | 613 | Duncan and 4335 | W.R.Lake,London.| Manufacture of artificial P and movement. 
966 | Sachs. 500 | Gedge Senlente | stone for grinding purposes. | 4620 | E. Pfe.ffer, Locks for bags, portmanteaus, | 10 
395 | Sworder. (Cornely). 615 | Ashworth . Geuuine Naxos Emery Com- | don. &c. Huppe and Bender, 
ci 2S 619 | Macaulay & || 4596 | W.p, take, London. | Spinning machine  spindis  Sipaeaegapemapaindl 
460 | Bonneville | 504 | Boydell. Ballintine. ot SGD, LARS. A op nom " mae 
(Delaire), 508 | Bauer (Tietz, 623 Browne on and parte connected there- 712 | 4. M. Clark, Glaziers’ ts or tacks, | 16 
462 | Craven and Sclwis, & (Strickland). with, and means for ma- | don. and method of putting 
Crabtree. | Lange). 625 | Mewburn nufacturing such spindles. | them up for use, and appa- 
464 | Alexander 510 | Lake (Ren- (Scholz & C, H. Chapman, Shirley, | ratus for driving same. 
(Casamajor | shaw and Stroehmer) Mass,, US.A. G. W. Hubbard, Windsor, 
and Senff). | Litebfield).} 629 | Clark ‘|| 4846) C, N. Blumberg, | Manufacture of a novel kind | Vermont, U.S.A 
466 | Johnson 512 | White and (Dudoiiy), London. of glass. W.  Kralik, | 4796 Construction of the permanent | 19 
(Baeyer). Davies. 631 | Wise Neuwelt, Bohemia, Austria. way of railways and tram- 
468 | Smith. 514 | Boye and | (Carpenter). 4399 | F. Jackson and E. | Instruments for use in pack- | ways. 
470 Owen. | Maller. 633 | Smith. > Sam, Man- — way of rail- 4889 i: noes ¥_ py ote 24 
472 | Collins. 516 | Gilbert. 635 | Tully. . on of machinery for 
474. | J.C. andG. | 518 | Botten. 637 | Kirke 4407 | J. Humphrys, Bar- | Boilers for generating steam. and moving heavy weights 
Fuller. 20 | Lendrum., 639 | Lake | row-in Furness. by hydraulic power, : 
476 | Wise (Bon- Beardsell, & | (Maxim). || 12 | U.. Bromley, G. | Cisterns or flushing —— able to ships, cranes, 
faut and Mitchell. 643 | Lake Martin, || — =e.) & wae 4952 enacts need im te —) * 
Gaye). 522 | Hollingworth. Willens, & | “ urgy Of Co and me 
478 | Lake (Fish, | 524 | Riley. — || 4416 | E. Whalley, Man- Machinery for doubling and | 29 of varyi pPthe electrical 
Clark, and | 530 | Bensell. 645 | Heathora. chester, and J. H. winding, and doubling and conductibility of copper. 
Flagg). 532 | Fielding. 647 Harby. Stott, Rochdale. twisting yarns or threads. J. Garnier, Paris. 
482 Clark 534 | Gaine. 649 | Schmitz- 4420 | A, and Sa — Weaving reversible fabrics. 4964 Nee, pee pestty T 29 
(Lyman). | 538 | Whyte. Ww . . to other machin 
484 i J.T. | 540 Herbert. 651 Clark 4482 |W. — Coven- | Velocipedes. 988 lam 30 
. K., and | 542 | Sax. | Benavides | . | | 4 Electric 
| E'H. Noyey| 681 | Edwards. Atnare || 2406 | 2. rd Foote, Brook- | Telegraphic recording appa- | 30 ” 
486 | Cryer. 653 | Schinheyder. || lyn, New York, ratus. 5060 Refrigerating apparatus, and |Dec. 4 
} mode of drying and cooling 
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8514 | W. Payton and A. 
} Wilson, London. 


NAMES, &. 

Nos. | op APPLICANTS. ABBREVIATED TITLES, &c. ott 
“517 5175 A. H. Robinson, | Method and apparatus for |Dec.10 
Dublin. perforating or marking, 

&c., monetary or other 
documents, applicable to 
| other purposes. | 
5312 | W. P. Thompson, Apparates for heating or | 18 
London. cooling ms of the 
uman plicable p medical | 
urposes, applicable y 
puro, Hing. J. Leiter, | 
Vienna, » t 
994 | W. Weldon, Bur- | Apparatus for the manufac- | 23 
- | ey —%, ture of bicarbonate of soda. | 
A, R. Pechiney, Salindres, | 
France, 
5440 | J. H. Walsh, Putney,| Tricycles. | 24 
} urrey. | 
5481 | R. E. Parr, Green- | Sofa bed. ¥. Laeremans, San | 29 
wich. Francisco, California, “y 1881 
1 . Birch, Salford. Apparatus for regulating Jan. 13 
saad es tension of fabrics ae ne | } 
} Seeking, dyeing, printing, 

180 | W. Foulis, Glasgow. | Gas engines. | 14 
228 | M. W. Proudlock, Method of cleansing wine, 18 
Newcastle-upon- spirit, beer, and other casks | 
Tyne, and R.| and vessels, 

Weatherburn, Bur- 
ton-on-Trent. 
966 | J. J. Sachs, Man- | Production of surfaces for 21 
chester. printing, stamping, or em- 
|  bossing. 
$68 | 8. Holman, London. | Apparatus employed in the | 27 
| manufacture of gas. 
$85 | J. H. Johnson, Lon- | Chronographs, or apparatus | 28 
dow. for marking and recording 
measured periods of time. 
A, L. Strasburger, Chauz- 
de-Fonds, France. 
22 | W. Weldon, Burs- | Treating mixed solutions of |Feb. 1 
tow, Surrey. | chlorate of lime and chlo- 
| ride of calcium. A. &. 
Pechiney, Salindres, France. 
423 | W. Weldon, Burs- | Manufacture of chlorate of 
tow, Surrey. potash. A. R. Pechiney, 
Salindres, France. 
424. W. Weldon, Burs- | Manufacture of chlorate of 
tow, Surrey. soda,"partly applicable to the 
manufacture of chlorate of 
potash. A. &. Pechiney, Sa- 
lindres, France. 
425 W. Weldon, Burs- | Manufacture of chlorate of 
tow, Surrey. soda, partly applicable to 
the manufacture of chlorate 
of potash. A. R. Pechiney, 
Salindres, France. 
448 E.A.andJ. D.Rip- | Lamps and lamp-stoves. 2 
pingille, Aston- 
juxta - Birming- 
ham. 
450 = Clark, Lon- Sewing machines. A. J. //ertu, 
on. aris, 
466 J. H. Johnson, Lon- Preparation of artificial indigo, 3 
on. and application of the same 
to dyeing, printing, and 
marking textile fabrics and 
materials. A. Baeyer, Mu- 
nich, Ge many. | 
559 | J. H. Johnson, Lon- | Decorating buttons and simi- 9 
don. lar articles, _C. G. Dobbs, 
New York, US 
567 | A. and J. Stewart, | Machinery for welding tubes. 10 
and J. Wother- 
spoon, Coatbridge, 
Lanark. 
611 W. W. Davenport, | Process of brewing, and ap 12 
Birmingham. ratus therefor, also applic- 
able for other purposes. 
613 | J. Duncan and B. | Moulds for the manufacture of 
E. R. Newlands. loaf sugar. 
London. 
641 | E.M. Strange, Bal- | Motor engines worked by 15 
timore, Mary- steam and air. 
land, U.S.A. 

653 W. A. G. Schon- | Stoves for heating, lighting, 
heyder, London. and ventilating purposes. 
PATENTS SEALED. 

I. —Sealed February 25, 1881. 
NAMES, &c. 
Nos. | op APPLICANTS. ABBREVIATED TITLES, &c. Dates. 
7 | July 
3098 | W. R. Lake, Lon- | Forming type moulds. ma-| 27 
don. trices, &c. J. G. Thoma, | 
Freiburg, Germany, | Aug. 
$403 | A. R. and H. Stra- | Coal picks, &c. | 26 
chan, Gateshead- | 
on-Tyne, and R. | 
Oliver, Winlaton, 
aoa Durham. 
3467 | C. Morlet, Geneva. | Boots. &. 
#471 | W. & T.,&J.Chad- | Separating ferrocyanides of | 27 
wick, Manches- iron from liquids containing 
ter, and J. same, &c. 
Kynaston, Liver- 
pers Pool, 
3473 | A. F. St. George, | Signals. 
rn London. 
3474 | F, Hurd, Wakefield | Excavating and removing coal, 
and Edinburgh. B. 
3498 ae Perrers, Lon- | Grills for shop fronts, &c. | 28 
| 
3499 by - Hughes, Lon- | Lamps, &c., specially useful | 
ss | for magic lanterns, &€. 
8501 | J. © ‘Ftohells New- | Cocks or valves. 
m Heath, Lanc. | 
3502 | F, Geaper, Hands- | Cases for ipes, scent, and | 
worth, Stafford. other bottles, &. 
3503 | W.G. Foster, Surrey.| Flexible boats. | 
3506 | C. H. Dunn and H. | Incubators. | 30 
T. Cartwright, | 
London. | : | 
3510 4-H. Johnson, Len- | Heat regenerators. P. Gaillard, | 
} don 1. Haillot, R. Radot, and A, 
Lencauchez, Paris. | 








Steam engines, &c. 
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| 




















3839 


8935 


4180 


4614 


5252 


5263 











5270 
5283 


5291 
5299 


| 5361 


| 5367 
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NAMES tg | ABBREVIATED 
OF APPLICANTS. TITLES, &c. | Dates. 
yy 
R. M. Ritchie, | A us for heating drying- 
Edinburgh. , ovens, &c., and for 
es ventilating 
A. M. Clark, Lon- Type writing machines. 28 
don. Da Costa, Brooklyn, als 
York, U.S.A. 
A. . Taylor, Man- | Brace ends. Oct. 14 
c r. 
G. Skrivanoff, Paris. | Electrical a tus for opera- | 25 
tng bells signals, and velo. 
H. J. West, Brixton, | Stoppers for bottles containing 28 
Surrey. aerated yeaw. Se ., and 
method of attaching same. 
Cc. W. Siemens, | Electric lam: J 
Westmnins 8. Nov.10 
ay Boy Stanhoe, | Garden seats. 27 
A. 8torer, Linwood, Apparatus for overhead sew- 1 
Renfrew, N.B. ing. L. and J. Bolimann, pee.de 
Penzing, Vienna. 
J. H. Johnson, Lon- co) matters | 15 
don. for dyeing and printing, and 
8 therefor. 
Baeyer, Munich, Bavaria 
M. P. W. Boulton, | Rotary geopellens and appa- 
Tew Park, Oxford- — creating fluid cur- 
W.R. Lake, London. | Snatch and SF ulley | 16 
blocks. verett, 
Mass., U, v4 a 
J. z Pickles, Burn- Shuttles for looms. 17 
ey, “ 
. P, W. Boulton, | Caloric engines. 
Tew Park. — 
W.R. Lake, London. West. turning mac F.| 21 
| oa rv. Sate Tretee, 
W. RB. Lake, London. Wese- machinery. F.| 22 
; . rv Hollis, Maine, 








| 
| 
| ” 
| 
| 
| 
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INAL SPECIFICATIONS FILED. 

February 19, sei” Nos. 2334, 3360, 3363, 3372, 3374, 3376, 3378, 
382, 3385, 3387, 3394, 3395, 3396, 3402, 
all of the year 1880. 


21, 
22, 
23, 
24, n” 


25, 


4561, all of the year 1880, 


3398, 3400, 3551, all of the year 1880, 
3410, 3411, 3424, 3457, all of the year 1880. 
3409, 3425, 3459, 3480, 3531, 3591, all of the 


year 1880. 
3422, 3427, 9442, 3444, 3446, 3452, 3472, 
3475, 
3391, 3392, 3448, 3449, 3458, 3464, 3467, 3471, 


=_— 3506, 3542, 3607, ‘all of the year 
1880. 





‘Oct. 15) PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50’. HAS BEEN PAID AND REGISTERED 














NAMES, &. 
Nos. OF APPLICANTS. ABBREVIATED TITLES, &c. | Dates. 
Aug. 
8519 | W. R. Lake, London.| Dormer windows. £ Hilgers, | 30 
Rheinbrohl, German 
3524 | J. Beresford, Altrin-| Cleaning knives, applicable 
cham, Chester. also asa motor. 81 
3526 | W. Morgan-Brown, Valves, &o, J. 7. Hancock and 
London. W.R, Park, Boston, Mass., 
OBA. 
3533 | E. Edwards, Lon- | Propelling carriages. 
on. 
3538 | 8. ei, Tyne- | Pressed glass. Sept. 1 
3546 % Dee, London. Watches. 
3550 A. Bonnefin, paring, &c., saccharine 
a don juices. 
3564 | C. Gaunt, York. Signal wire apparatus. 2 
3568 | T. Walker, Surrey. | Closing bottles, &. 
| $570 | F. 32. Bertram, | Displaying goods, &c. 
mdon. 
8574 | T. Singleton, Over | Looms. 3 
1 Darwen, Cc. 
3575 | T. Singleton, Over | Taps or cocks, &c 
en, Lanc. 
8578 ¥, J. Fraser, Lon- | Vehicles. 
on. 
3580 | R. Smith, Cardiff, Brake apparatus. 
| 3584 | C, Hessel, London Manufacture of hydrogen, &c 
| 3593 | J. E. Newby and | Yeast. 4 
J. F Bay, 
| Durham. 
3606 A J. Stevens, New- | Expansion valve gear } 
port, Mon. 
3608,| E. Parry. London, | Tin plates, &. | 
and T. H. Cobley, 
Bedford. | 
|| 8611 | A. C. Kirk, Glas- | Hydraulic rivetting. 6 | 
Ww. } 
|} 3626 | F. Fackscn Notting- | Pipes,&c. 7 
m | 
3628 | z. ¥ Bond, Surrey. | Tube expanders. 
3635 | A F. Robinson, | Governors. 
* swich, Suffolk. 
3637 | P. M. Justice, Lon- Lighting cities by electricity. 
don. C, Spalding, Boston, 
; U.S.A. 
3672 | J. H. de Bussy, Sur- | Bandages. C. de Mooy, Amster-| 10 
rey. dam. 
3688 | H. L. Wilson and J. | Springs for washing machines, 
Clegg, Clayton-le- &e. 
Moors. Lanc. 
3689 | W. Brierley, “Hali- Iced airinhalators, L. Stack- 
| fax fleth, Berlin, 
3701 | J. M. Hart, London. | Locks, &c. 11 
3720 | H. P: Haddan, West- | Liquid meters. P. T.y Puig, | 13 
| Barcelona, Spain, 
3873 | F.C. wt Glaser, Berlin. | Rolling stock. G. Thomas,| 24 
Mainz, Germany. | 
3883 | W. Prowett, Bir- | Production of motive power. | 25 
|} _ mingham. | 
4188 | H. K. Bromhead, | Locks. 
| Glasgow. 
4642 | J. Thomas, London. | Lamps for railways, &c. Nov.11 || 
4932 | F. M. Lyte, Surrey. | Treatment of ores, &. | 26 
5536 | J.B. Handyside, | Valves, &. G. H. Reynolds | 
Glasgow. -— T. J. Rider, New York, ~ 20 
1S.A. | 
5416 | W.R. Lake, London. | Manufacture of compressed | 24 | 
| tobacco. J. Lindsley, Paw- | | 
| tucket, Rhode Island, U.S.A. 
5447 a F. Belleville, | Purifying steam, &c. | i, | 
38 | H.J. Haddan, West- | Casting metals. S. Z. Clemens, \Jan. 4 | 
minste Hartford, Conn,, D. Slote and 
C. Sneider, New York, U.S.A. 
89 | H.J.Haddan, West- | Street kerbs and gutters for 
minster. ph wires. /. D. Towns- } 
end, New York, U.S.A, | 
757. Tripp, East | Metallic packings. | 6 | 
Stoughton, Mass., | } 
II.—Sealed March 1, 1881. 
Aug. 
3406 | A. Sweet, London. Screw-down valves, | 23 
3572 | J. Hawthorn, New- | Paper-making machinery. Sept. 3 
| _ town, Cheshire. 
3577 | M. Bauer, Paris. Apparatus for cages, lifts, or 
| hoists for mining and other 
purposes. L Kicg, Lievin, 
Pas de Calais, France, 
8588 | P. Jensen, London. Scttings for artificial teeth. 
Rauserot, Paris, France. 
$589 | B. Berry and 8. 8. | spinning. and ‘apparatus con- 
| | cee, Brad- | nected therewith. 
0! 
8595 | L. Wahltuch, Lon- | | Boxes or receptacles el 4 
don ing cigars, cigarettes, &c. 
3600 e “Gautier, Lon- | Pianofortes 
on. 
3605 W. Morgan, | Wheels for tramcars, loco- 
| ‘Garth, Glamor- motives, i , &e. 
ganshire | 
3623 | J. Dittrich and P. | Apparatus for distributing and 6 | 
| _ Ganty, London. composing type. 
3630 | D. B. Peebles, Bon- | Apparatus for governing or re- . 
| ‘nington,N.B. | gula tlow or pressure | 
| of illuminating gas. 
3649 + ont, A. | Solitaires, &. 8 | 
mtaghen. 
8660 W. Urquhart pines for dressing and 9 | 
| Listoay, beaming yarns. 
un 
8691 | G. W. Meailie New Apparatus for binding sheets | 10 | 
York, U.S.A = Be &c., by means of | 
staples. | 
3695 | J. F. Parker, Gra- Manninetans of gas for illu- 
| velly Hill, near minating and heating pur- 
| Birmingham. poses, and = melting and 
reducing metals. 
8741 | E. kasiow, Bir- | Taps for beer and other liquids,) 14 
mingh 
8779 | C.D. Abel, "London. Presses for stamping with dies. | 17 
W. Lorenz, Carisruhe, Baden, 
Germany, 
8823 | J. Cadbury, Bir- | Buttons andattachingarticles | 21 
mingham. of dress, &c. 
$828 | T, O'Hara, London. | Steam and hydraulic motors. 














No, 


1878 
| 728 
| 
729 | 
744 | 
755 
747 | 
815 
749 
1156 








Name. No. Name. No. Name, 
1878 | 1878 

Barlow 771 | Alexander 805 | Fawcus, 

(Lechner). (Laar). 832 | Walker. 
Wilson. 798 | Paulson andj 964 | Hackett. 
| Boulton. | Paulson. 990 | Bell, Harle, 
Peebles. 811 | Gordon, and Clough. 
Lake (Lay). 854 | Greenwood. | 1108 | Price (Hardy 
Mactear, 1062 | Ransom & Hardy). 
King. | (Young). 1171 | Whitworth 
Greenwood & 797 | Tweddelt 819 | Parker 

an. | Platt, ‘and 
Fielding. 




















|| PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 


DUTY OF 100’. ‘HAS BEEN PAID AND REGISTERED. 












































| No. | Name. No. Name. No. Name, 
1874 1874 1874 

713 | Cotton, 727 | Brooks. 698 | Singer (not 

752 | Mallinson. 772 | Day (Weston) registered). 

| PATENTS WHICH HAVE BECOME VOID. 

I.—Through Non-Payment of the Third Year's Stamp Duty of 501, 

| No Name. No. Name. No. Name. 
1878 1878 1878 

597 | Walther 631 | Thomas. 663 | Conradi 
(Burkhard)} 635 | Serrell, (Haedicke) 

598 | Silvester. 636 | Stevenson. 664 | Surtees and 

599 | Spink and 637 | Erskine. Richardson. 
Mallinson. | 639 Fitton. 665 | Joy. 

601 | Chisholm. 641 | Bintliff. 666 | Sugg. 

602 | Hamilton, 644 Pitt (Collet§ 668 | Clark 

603 | Newton Ribourt, & (Taylor). 
(Gundlach |  Giraldon). 669 | Mesney. 
Bausch,and| 7 | Clark (De-{ 671 | Matthews. 
Lomb). | larue andj 674 | Dry and An- 

607 | Fielder. | _Co.). derson, 

608 | Clark (Rus-| 648 | Clark (Gund-{ 678 | Barlow 
sell,Reimer, lach, Bausch, (Hilgers). 
and Moller) |; and Lomb)j 681 addan 

609 | Atkinson, 649 | Grenfell. (Bourke). 

610 | Engstrém, 653 | wn. 683 | Henderson 

616 | Viétor 659 | Weaver. (Bellot and 
(Artelt) 661 | Pickering. Douine). 

617 | Haddan 684 | Sowden, 
(Richmond) 686 ) Atkins. 

Il.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 100!, 
74 | ") 1874 1874 

553 | Pochet. 596 | Wollaston. 606 | Hunt (Enter- 

594 Johnson 598 | Yarrow. prise Manu- 
(Hirsch). 602 | Griffiths. facturing 

Company). 
611 | Ruston, 
626 | Whitmore. 
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ABRIDGMENTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING FEB. 26, 1881. 
Abridgments marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 

the Specification is not Illustrated, 
Where Inventions are communicated fron abroad, the Names &c., of the 

Communicators are given in italics. 

3411. Knitting Machines: W. Morgan-Brown, 
London. (2. F. Shaw, Lowell, Mass., U.S.A.) (3s. 6d, 50 Figs.)— 
This invention relates to knitting machines of the circular class. 
‘The specification was originally filed as a complete specification, 
but was subsequently converted into a provisional specification by 
order of the Lord Chancellor, and a final specification was filed. 
The provisional specification contains thirty-three claims, but the 
final only seventeen, which have reference to the following points : 
(1) The use of a cylindrical needle bed, a circular series of inde- 
pendently acting needles, and a cam adapted to actuate some of 
the needles during round-and-round knitting in combination with 
a Jacquard to determine the selection of other of the needles for 
fashioning the web, and a second cam adapted to operate the 
needles selected by the Jacquard, while the machine is being 
reciprocated to form heels and toes, (2) The use in combination 
of the needle bed, needles, cams, the cam carrying ring, Jacquard 
apparatus, with a pattern surface to indicate the rotations and 
reciprocations of the said ring, with mechanism to alter 
nately rotate and reciprocate the said ring. (3) The use in a 
knitting machine needle of lifting levers pivotted on independent 
carriages, combined with devices to move the carriages, and a 
cam to act upon the said levers when the same have been carried 
into its path. (4) The use of a toothed gear in combination with a 
toothed rack and a spur gear, each adapted to be alternately and 
positively engaged and disepgaged from the spur gear. (5) The 
use in a circular knitting machine of a series of reciprocating 
needles anda Jacquard cam and a working cam, the said cams 
having their operative centres arranged in the same radial plane 
(the working cam being adapted to be thrown out of operative 
position when the fashioning needles are to be operated, and into 
Operative position when the machine is moved to knit a tubular 
web), combined with devices for automatically withdrawing and 
inserting the working cam at the proper time. (6) The use in 
such a knitting machine of a pattern chain to automatically effect 
the change of direction of motion and the change of speed. 
(7) The use of pivotted take-up jaws combined with a movable 
tongue and means to operate it, so as to effect the opening of the 
jaws and to perm't them to be closed, (8) The means for auto- 
matically uniting with the main thread whilst it is rarning into 
the machine, and before it reaches the take-up device an additional 
or thickening thread, and for discontinuing that thread at any 
desired point in the web, (9) The combination of a shaft and its 
escapement wheel, and the escapement slide and fingers of the 
rack bar and projections to operate the escapement slide. (10) 
Longitudinally reciprocating web holders constructed and operated 
by adjustable cams with relation to the needles. (11) A movable 
stop to arrest the motion of the cam ring at a place where the 
poirt of the switch c:m carried by it is between the planes of the 
two butts of adjacent needles. (12) The use of a circular non- 
rotating transferring device consisting of a circular head provided 
with a series of quills, upon which the loops of the knitted tubular 
or other top are placed when used with a guide head. (13) A 
needle gate provided with inclines to act as a switch, so con- 
structed that it may be moved up and down to switch the needles 
hy the action of its inclines, and so that it may also be moved 
outwardly from the needle bed to permit of the withdrawal of 
needles. (14) A needle switch and knitting cam. (15) A knitting 
cam having its drawing down inclines separated by a space at their 
top, and provided with slide stopping surfaces projecting into the 
said space ho:izontally or angularly. (16) An intermediate bevel 
gear with ratchet teeth with a pawi to act on the said ratchet, and 
with a gear on one side to be driven by the said intermediate, and 
with a gear on the other side to be moved at one time, as an idle 
wheel by the intermediate, and at another to be held and to act as 
a fixed rack, compelling the axial rotation of the said intermediate 
around the shaft. (17) The combination with the elements of the 
preceding clause of a sleeve, a surrounding band surface, and a 
clutch, the whole acting alternately as a driving and a loose puiley, 
(Aagust 25, 1879). 

2423. Breechloading Firearms: J. H. Johnson, 
London. ((. 4. J. A. Heeren, Paris.) (8d. 45 Figs.)}—The im- 
proved breechloading mechanism adapted to military firearms is 
shown in the illustration, the cartridge being represented in its 
place ready for firing. The hammer s and the curved arm j are 
carried on the trigger guard plate 6 which, pivotted upon the pin A', 
is capable of being turned dowwards by pressing upon the trigger 
a and so releasing the catch d. In swinging downwards upon the 
joint A! the guard plate carries with it the arm /, which pressing 
upon the projection m of the breech piece / causes the breech- 
piece to slide downwards in the vertical grooves provided and to 
uncover the combustion chamber. At the same time the hammer s, 
which is provided with the usual notched boss and is pivotted 
upon the pin ¢, is so arranged that it becomes cocked by the descent 
of the guard plate. The hammer is furnished with a tail piece v, 
which extends downwards behind the trigger and indicates 
whether the hammer is cocked or uncocked. The hammer is 
actuated by a spring z, which is compressed in the act of cocking 








the hammer. This spring is formed, as shown, like the recoil 
spring of a lock and is carried by the pin of the guard plate joint 
A’. A striking pin B passes through the centre of the breech-piece 
and is provided with an elongated head with a long notch on its 
underside which serves to limit the stroke of the pin, by engaging 
a transverse pin, the head of which acts as a stop for the breech- 
piece during its descent. The striking pin is slightly inclined in 
order to enable the hammer to act upon it more effectively, and its 
point is bevelled so that when the breech-piece rises the point 
comes in contact with the cartridge case and is pushed backwards 
without any shock, If the cartridge, in the act of charging the 
gun, is not pushed sufficiently far into the cartridge chamber, the 
inclined surface on the breech-piece forces the cartridge in as far 
as necessary. The specification describes other modifications, and 
i lastrates in great detail the various parts of the mechanism. 
(Jane 15, 1880). 


2483.* Manufacture of Explosive Compounds: 
Cc. G. Bjorkman,London. ([2¢.)—When glycerine or triva- 
lent alcohol is heated and carefully mixed with one-third of its 
weight of a carbo-hydrate, and then carefully treated with two 
and a half times its weight of strong nitric acid, a liquid is formed, 
the manufacture of which is free from danger under ordinary 
circumstances. The liquid body, which is not nitro-glycerine, but 
a distinct substance, must be freed from excess of acid by means 


of water and soda, and after separation from the water it is ready 
for ase. The liquid thus produced is mixed with one or more com- 
bustible materials, capable of yielding oxygen, to form a solid 
compound. The following ingredients form one variety of the 
substance: Blasting oi], 60 parts; manganese dioxide, 18 parts; 
prussiate of potash, 2 parts; sulphide of antimony, 2 parts; pine 
sawdust, 10 parts. (Void, the patentee having neglected to file a speci- 
fication. June 19, 1880). 


2556. Manufacture of Nails: G. W. von Naw- 
rocki, Berlin. (7. Kuhne, Schwelm, Westphalia.) (6d. 12 Figs.) 
—The odject of the invention is to manufacture nails from metal 
wire or strips in the cold state by splitting or cutting the wire in 
a slanting direction. The wire is cut off in lengths equal to the 
length of the nail body and about double the depth of the head, and 
the head is formed thereon. The wire is passed through ordinary 
straightening rollers A. The appliances for cutting off and for 
splitting a piece of wire in a slanting direction are moved 
forward bya movable jaw B. The piece of wire cut off and ready 
for splitting is, during the — operation, held at each end by 
two movable tongs C and D, and after the splitting these tongs 




















move the ends of the two pieces to the place where they are to be 
formed into heads. The pieces of wire are cut off by the vertically 
moving slide E, with a steel plate fixed to it having an opening 
exactly corresponding to the cross section of the wire. The split- 
ting is effected by four knives which are moved vertically with 
the slide in a guide cast on the framing. The tongs C and D bring 
the piece so between the knives that it is split in two by a slanting 
cut. The knives are moved by four levers of which the upper 
ones are worked by cams on the countershaft F. After the piece 
has been split each half wire is moved laterally for the heads to be 
jumped up by slides m' m?, and a hammer o! 02. When the head 
is completed the nail is thrown out by “ pitman™ appliances 
(June 23, 1880). 


2773._ Valve Gear for Steam Engines: G. Low 
and J. Davies, Ipswich. [(¢. 9 /igs.)|—Relatesto a novel 
construction of a rotating valve, by means of which the admission 
of steam and exhaust are controlled and the degree of expansion 
may be adjusted at pleasure while the engine is running; also to 
the combinatiou of a rotating valve for the admission only of the 
steam with separate rotating or other valves for the exhaust and 
to the combination of a single valve or the three valves above 
mentioned with the governor of the engine, so as to form as a 
whole an automatic expansion gear. The valve face of the 
cylinder is formed concave to receive a cylindrical tube which 
forms the valve. The steam ports are two right-angled triangles, 
with the bases at right angles to the axis of the valve. and the 
perpendiculars parallel therewith, the apexes of the triangles both 
pointing in the same direction. Openings are cut through the 
thickness of the tube of similar figure and with the apexes of their 
triangles pointing in the opposite direction to which the fixed ports 
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point. The openings in the tube are diametrically opposite to each 
other, and are so disposed in the length of the tube that when the 
latter is rotating each opening in the tube will pass over a port in 
the cylinder. The valve is rotated in such a direction that the 
opening of the ports takes place along that side of the triangle 
which is parallel to the axis of the valve, the closing of the ports 
being effected along the slanting side. By shifting the valve 
longitudinally along the port face so that the points of the triangular 
openings approach each other the ports may be made to close 
earlier, and if the longitudinal movement be carried far enough not 
to open at all. For the exhaust the usual rectangular port is formed 
midway between the steam ports, and recesses are cut in the 
thickness of the metal in the valve tube to act as connecting pas- 
sages. The valve is driven at the same speed as the crankshaft by 
mitre gearing. ‘the valve shaft is formed in two pieces joined by 
a telescopic connexion. Upon one part acentrifugal governor may 
be arranged to draw the valve backwards and forwards and form 
an automatic cut-off. In some cases, as in the one shown in the 
illustrations, separate valves are provided for the exhaust. Each of 
the passages leading from the ends of the cylinder opens intoa 
common exhaust pipe, and in each passage there is placed a valve 





which is opened at the proper time, The valve shaft gears with 
two mitre wheels on the crankshaft, either of which can be put 
in gear with a clutch to reverse the engine. D is the tubular 
valve, E the shaft, L L the governor, C the exhaust port, Q the 
wheel and shaft for operating the exhaust valves, K a hand lever 
for varying the amount of expansion when a governor is not 
employed and also for stoppiog the engine. (July 6, 1880), 


2819. Machine for Grinding or Reduci 
Grits, Grain, &c.: J. H. Johnson, London. (1.5 0 
A. G. Beyer, Paris). (8d. 29 Figs.)—This invention relites to milis 
constructed with porcelain cylinders employed for grinding grits 
and similar produce in a granular condition. With this arrange. 
ment the usual toothed feeding gear is dispensed with and the 
method shown in Fig. 2 adopted for feeding the grain to the rollers 
The porcelain cylinders Cc are enclosed in a wooden case B, and 
into a rectangular opening in its upper side is fitted a hopper A 
the low¢r edges of which are carefully fitted to come as near as 
possible to the cylinders without touching them. This hopper. 
which may be constructed of metal enamelled on the interior 
usually directs the produce on to the slower cylinder, the uniform 
distribution of it being secured by means of an adjustable feeder 
R. This feeder consists of a species of semi-cylinder, solid or 
hollow, free to revolve upon an axis passing through the hopper 
and case, and carried on lugs attached to the side frames, and 





rangement. 
A comb P is attached to the semi-cylinder R, and in consequence 
of the reciprocating movement which is given to the cylinder, 
the comb is enabled to regulate accurately the quantity of grain 
passing between the cylinders. If desired the comb may be 
arranged to lie flat against the feeder R, or it may be replaced by 
a toothed edge at the side of the opening. Other modifications of 
feeders are described. These arrangements of feeders may be 
employed in combination with mills described in Letters Patent 
3824 of 1877, The particles of grit that adhere together on leaving 
the cylinders are separated by a device called a “ detacher,” con- 
sisting of a rotating brush, the parts of which are capable of 
adjustment to cause them to work more or less closely, as required, 
and driven in any suitable manner. The specification also describes 
a mill in which the porcelain cylinders are mounted loosely upoa 
fixed shafts, also a peculiar device for obtaining the differential 
speed and the reciprocating motion of one cylinder ¢ along its 
axis. The cylinders are carried on sleeves which are lubricated 
through holes in the spindle, or by rods of plumbago fixed in holes 
drilled either in the sleeves which are lined with antifriction metal 
or in the axis itself. The loose cylinders are driven by means of 
spring bolts or clutches, and the cylinders of each pair are alter- 
nately caused to reciprocate in the direction of their axis by means 
of # lateral cam in contact with a stationary friction roller. The 
driving pulley actuating the cylinders is thrown in and out of gear 
by means of a spring bolt worked by a movable conical rod. The 
loose stive is drawn off through tubes communicating with an 
exhaust fan. (July 9, 1880), 


2823. Penholders: R. Spear, London. [id 4 Figs.) 
—The object of the present improvements is the construction of a 
penholder which is capable of retaining a quantity of ink, and of 
feeding it to the pen in aregularmanner. A penholder of ordinary 
construction is employed, and to the metal holder proper is 
adapted a feeder consisting of a kind of comb composed of a 
number of wires or divisions of any suitable material, Any pen 
may be used, and being dipped into ink in the usual manuer, the 
feeder will take up a comparatively large quantity of ink, and 
supply it to the pen without making blots. (July 9, 1880). 


2829. Apparatus for Finishing Sewing Thread 
and Twine: H. E. Newton, London. (4. &. Villain, 
Paris.) (6d. 2 Figs.)}—The object of this invention is to construct 
a machine in which the two operations of glazing and waxing the 
thread may be effected at the same time. At one end of a long 
rectangular frame is mounted an inclined table carrying the 
bobbins upon which the threads are wound. At the foot of this 
table is a trough containing glazing material and fitted with a 
steam pipe to keep the material liquid, and a roller mounted in 
the trough serves to keep the threads in proper contact with the 
glazing substance. On leaving the trough the threads are carried 
over a tixed brush and then between a pair of hollow feed rollers, 
which are heated in any convenient manner by steam. From these 
rollers the threads pass between the teeth of a comb to a series of 
revolving brushes placed alternately two above and two below the 
line of traverse of the threads by which the latter receive a 
rubbing action. From the last brush the threads pass over @ 
roller covered with felt and thence to the waxing apparatus, where 
pure wax in a liquid state is used instead of saponified wax. The 
waxing rollers consist of a number of hollow steam-heated 
cylinders placed alternately two above and two below the line of 
traverse of the thread and covered with thick felt charged with 
wax. These rollers are driven at a considerable speed and 
deposit on the threads an infinitesimal coating of wax. Brushes, 
the hardness of which is graduated, are made use of to remove any 
excess of wax from the threads and to give them brilliancy. 
The finishing of the threads is completed by passing them under 
a roller covered with plush, whence they are led through the teeth 
of a second comb to a winding frame. (July 9, 1880). 


2845. Steam Whistles: J. Miller and I. Smith, 
Hyson Green, Nottingham. [6d. 12 /igs.}—The improved 





whistles consist of several modifications, In one modification a 
metal cylinder is divided vertically into two chambers, a cap is 
screwed on to one end of the cylinder, and the side of the cylinder 
has two or more unequal perforations through it, one of the 
chambers being provided with a metal stop to regulate the tone 
of the sound. Upon steam being admitted two distinct sounds 
will be produced. (2). A metal cylinder perforated at the side 
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and of a globular form at the bottom has at its centre a steel shaft 
to which is connected bya rod a hemispherical ball which is 
caused by the escaping steam to rotate on the steel shaft and 
roduce a warbling sound. (3%) The hemispherica: lis replaced 
by a loose ball, which rises and falls and gives out a throbbing 
sound, A is the bell, divided into two chambers; B is an adjust- 
able metal stop. Dis a threeway cock so arranged that steam can 
be turned into either of the two chambers to produce two distinct 
notes, or into both the chambers to produce a combination of the 
two notes. (July 10, 1880). 


2849. Signalling Apparatus: F. N. Gisborne, 
Ottawa, Canada. (6d. 3 /igs.)—The apparatus is for pro- 
ducing visible signals for sending messages from a shore station 
to ships at sea, &c., or other positions where the electric telegraph 
is not available. The accepted code of the Navy is adopted, and 

ymbols representing the ball, flag,and pennant are used either 

s solid figures in black on a white ground, or as transparencies, 
which when illuminated are visible at night. The apparatus con- 
sists of a vertical wooden screen fixed to a turntable, A but or 
chamber behind the screen contains the mechanism, and shelters 
the attendant. Three horizontal openings in the screen have each 
behind them a four-sided box mounted ona horizontal spindle ; 
three of the sides of each box are painted to represent a ball, flag, 
and pennant, the fourth side being left blank. By means of spar 
wheels, rackr, and gearing, either or all of the boxes can be turned, 
and the required signals given. At night the boxes are illuminated 
by reflector lamps. (July 10, 1880). 


2850. Glazing for Roofs: J. Dewrance, London. 
(6d. 4 Figs.)—The system of glazing applicable to roofs is shown in 
the illustration; a is the sash-bar or rafter, b) the glass, cc a strip 
of lead screwed to the sash-bars by screws, and pressed down at 








its edges upon the glass. The raised central ridge of the rafter is 
claimed as a novelty, (July 10, 1880). 


2851. Screw Pumps and Hydraulic Motors: W. 
Anderson and W. Airy, London. [tid 9% Figs.)—The 
screw which is employed as a screw pump, and in some cases as a 
hydraulic motor, consists of three parts, the core, the threads, and 
the envelope, and these together enclose passages open only at the 
ends and passing spirally around the core. This screw being 
mounted in an inclined position and caused to rotate, takes in 
water at the lower ends of the passages, and delivers it at the 
upper end; or when employed as a motor water is allowed to 
enter the passages at their upper ends and flowing down through 
them to the lower level causes ths screw to rotate. The core 
consists of a rivetted tube having cast-iron ends provided with 
pivots. The thread is of such a form that it may be constrocted 
from an annulus of sheet metal cut through radially, and then 
wound upon the core so that the inner edge of the annulus may 
meet the core along a helical line, the annulus itself becoming a 

















screw thread upon the core, and forming with it obtuse and acute 
angles, in constructing the screw a cast-iron block is employed 
having a surface made to the form of one of the threads, and with 
angies at the sides corresponding to the angles at which the 
thread meets the core on one side and the envelope at the other. 
The sheet metal to form the threads having been cut to the proper 
shape is heated, then laid out on the block, and is s0 set to the 
required helical shaps. The same block serves also to shape the 
angle irons by which the thread is connected with the envelope 
and with the core. The angle irons are heated, laid out upon the 
block, and made to conform to the angles at its sides, Motion is 
imparted to the screw by the toothed ring a''. A flapg rests 
against the ring a'" to make a water-tight joint, The tootstep 
bearing is formed with trunuions in which it can rock, and is lined 
with rollers to reduce the friction. (July 10, 1880). 


2853. Automatic Flushing Apparatus for Cleans- 
ing Drains, «c.: W. R. Maguire, Dublin, Ireland. 
(6d. 4 Figs )—Atank having a discharge valve has a separate 
compartment orchamber in which there is a suspended hollow 
vessel connected to one end of a pivotted lever at the top of the 
tank, the other end of the lever is attached by a rod or chain to the 
discharge valve, When the tank becomes filled from any source, 
such as @ rainewater or bath pipe, the water overflows into the 
suspended vessel, and the increased weight causes it to descend 
and draw down the end of the lever, the opposite of which raises the 
rod or chain and opens the valve, allowing the contents of the tank 
to escape and flush the drain. A small hole in the bottom of the 
suspended vessel permits the water to slowly escape, and as soon 
as the weight is reduced the vessel is drawn up by the overbalance 
of the valve and leve~. Thos apparatus thus automatically repeats 
its action at intervals so long as water is supplied in sufficient 
quantities to the tank. (July 10, 1880), 


2855. Feeding Paper to Printing Machines, 
&o.: J. H. R. Dinsmore, Liverpool, and F. Hoyer, 
Waterloo, Lancashire. [6d 4 figs}—Relates (1) to an 
attachment to printing and other machines for feeding paper one 
sheet at a time from bulk to such machine; (2) to a means of ton- 
veying the separated sheets, sheet by sheet to the machine, and to 
regietering gauges for delivering the paper uniformly. The illus- 
tration represents one form of apparatus in sectional elevation. The 
feeding mechanism consists ,of a compensating table A with an 
adjustable gauge B for holding the paper a in bulk. This table is set 
in suitable framework and is carried by a parallel motion operated 
by a screw and ratchet wheel, not shown. C is the mechanism for 
separating the sheets of paper a and lifting them off the pile 
singly to enable them to be sucked by the exhaust and raised into 
the position a', whence they are led to the inclined table D on 
which they are adjusted previous to being fed into the printing 
machine, The separator C has a serrated india-rubber facing 
which drops upon the leading edge of each sheet and a lifting and 
reciprocating movement is imparted to it by the levers F and 
grooved cam G. A fan, not shown, exhausts the air from a hollow 
barrel J which rotates within the casing K. This barrel is per- 
forated and the casing K is formed with a slot on the underside 
at K', the width of which is adjustable by suitable guards. The 
sheets of paper are lifted by the suction through the revolving 
barrel, the rotation of which carries them forward on to the table 
D, ‘The discharge of air from the fan may be led through a 
passage to assist in the separation of the sheets of paper. The 








table D is composed of a series of interchangeable laths D; carried 
on transverse bearers, the outside laths being on tothe shaft 
E, upon which are fixed a series of pulleys placed between the laths. 
The shaft P carries also a series of pulleys, connected to the other 
— by endless bands. To adjust the sheets of paper on the table 

are used the cam adjusters, one on each side of the table, which 
receive motion through bevel gearing T, To effect the adjustment 
the endless bands D” are depressed by means of the bell-crank lever 
8 and cam S', and the paper left on the laths while the adjustment 
takes place. In operation the lifting movement is given to the 














casing K and barrel J, by bell-crank levers and cams not shown, 
and a rotary motion is given to J by the wheel Y. Part of the 
teeth of the wheel Y for half the width are cut away where it 
gears into the barrel J to permit the latter to rise and fall, The 
endless cords D'! carry the paper down the table D under holders 
which keep the paper in position while it is being adjusted, but in 
lieu of such holders a suction is sometimes employed working 
through perforations in some part of the tavle. (July 10, 1880). 


2859. Sewing Machines: F. H. F. Engel, Ham- 
burg. (£. Murjain, Hamburg. (6d. 6 Figsi—The flywheel 
and the operating parts of the machine are fitted so that they may 
be turned in either direction without interrupting the sewiag, the 
shuttle passing at the proper time between tne needle and upper 
thread, whilst the feed lever of the machine acts always in one and 
the same direction. The take-up lever of the upper thread operates 
without the action or influence of a spring by an eccentric on the 
main shaft and is slotted for passing the thread into the boring of 
this lever. N is the needle bar, and o the needle, which is shown 


















a : 

in its lowest position at the moment when a shuttle s passes between 
the needle and upper thread. On the main shaft D and placed 
within the hollow arm B is the eccentric c (Fig. 2) working in the 
forked crank lever E, which is in conaexion with the upright shaft 
H. The arm K which supports at its free end the shuttle s is also 
fixed tothe shaft H. The driving lever J, which is connected to the 
swinging arm K of the feeder, is also attached to H. It will be seen 
that in whichever direction the shaft D may be turned the shuttle 
will always move in the same direction at the moment when it 
has to pass behind the upper thread. (July 10, 1830). 


2868. Kiers for Bleaching, &c., Goods, and 
Fibrous Substances: J. Hawthorn, Newtown, 
Cheshire. [6¢. 2 Figs.}—a is the shell of the kier,b the puffer 
pipe, ca nozzle which forms the subject of the invention. The 
lower end of the puffer pipe is secured to a fixing d, in which is a 
chamber partly cylindrical and partly conical in form. The 
cylindrical part is bored to reesive a hollow cylindrical valve e 
attached to the rod f, controlled by the hand nutg. The upper 
part of the nozzle projects through a hole in the bottom of the 
kier, the said hole being larger than the nozzle, so that there is 
space for the flow of liquor through openings in the base of d, and 
through an annular passsge to the discharge pipe J, as indicated 


a 





by the arrow. A collar is formed upon the nozzle. and the upper 
surface of this collar, and the lower end of the valve e¢, are turned 
to fit and form a tight joint. The lower end of the nozzle commu- 
nicates with a pipe 4, into which liquor can be admitted through a 
branch pipe m, into which steam can be admittted through a 
valve 7. When the valve m is closed, steam alone can be admitted 
to blow through the nozzle, and at the other times liquor ulone or 
both liquor and steam be admitted. When the cylinder e is 
raised, and valve m closed, and valve / opened, the steam issuing 
from the mouth of the nozzle draws the liquor from the space 
below the goods through openings in the base d, and injects it into 
the space above the goods. When it is desirable to discharge the 
liquor from the kier, the discharge valve n is opened, and the 
valve e lowered into close contact with the collar on the nozzle, 
whereby access of liquor to the puffer pipe is shut off, and the 
steam passes into the space above the goods and aids in dis- 
charging the liquor, Another modification of the invention is 
also described. (July 12, 1880). 


2870. Wheeled Vehicles for Road, Rail, or 
Tramway: J. Wood, Burnley, Lancashire. [‘d. 6 
Figs.}—The invention is designed to effect further improvements 
in the subject of Letters Patent 4212 of 1877, for the adaptation of 
vehicles for use on either roadway, railway, or tramway. Rollers 
or loose guide wheels are carricd in advance of the ordinary wheels 
of the conveyance by bell-crank levers pivotted on the ordinary 
axle-trees, or upon studs or. bearings secured to the body springs of 
the conveyance, The other arms of the bell-crank levers are 
jointed by a link to a vertical lever, the upper end of which is con- 








structed to be worked by the hand or foot of the driver, who by 
lowering the guide wheels against the sides of the rails, keeps the 
conveyance on the rails. Springs are made use of to retain the 
guide wheels in position when lowered. (July 12, 1880). 


2876. Manufacture of Textile Fabrics: C. D. 
Abel, London. (Z.8.LaServe, Paris.) [6d. 9 Figs.}—Accord- 
ing to this invention, by modifying the method of operating with 
* Leaver” tulle and lace machines, fabrics of close texture, such as 
figured embroidered fabrics, ribbons, shawls, tapestry, or velvets 
can be produced without altering the construction or action of the 
machine. Three sets of threads are employed: (1) bobbin threads, 
(2) warp threads, (3) weft threads, each set having its own function . 
The warp threads are arranged in two sets, those of the one set 
remaining straight as warp threads and those of the others being 
made, by Jacquard action, to pass as weft, various numbers of the 
bobbin and warp threads, according to the character of the design. 
The bobbin threads can be caused to pass either over or under the 
warp threads as may be desired. The invention substantially 
consists (1) in the method of producing in tulle or lace machines 
close texture fabrics, the warp threads or part of them being inter- 
laced as weft with the bobbin threads or others of the warp 
threads according to the arrangement of the harness. (2) Arrang- 
ing the harness so as to cause, when required, the embroidering or 
figuring threads to pass out of sight. (3) The use of additional 
threads to conceal the required portions of the weft threads. 
(4) The methods of harnessing for the production of various cha- 
racters and designs. (5) The meansof dispensing with the clipping 
of threads between patterns. (6) The production of stuffs alike on 
front and back. (7) As new articles of manufacture the fabrics 
produced. (July 12, 1880). 

2888. Signalling Apparatus for Mines: H. J. 

o x a (Cc. ings, Virginia City, Nevada, 
USA.) (6d. 7 Figs.)—Is to enable persons in the mines to trans- 
mit signals to the surface, either from stations in the mine or 
from the cage in any part of the shaft orincline. The invention, 
which forms the subject of nineteen “claims,” consists essen- 
tially in extending conductors down the shaft and providing the 
cage with a device which can be electrically connected at will 
with the conductors, and thereby actuate an electro-magnet, the 
armature of which operates the signal. A brush of conducting 
material is pivotted to the frame of the cage near to and directly 
opposite the conductors; by pressing the brush against the con- 
ductors the circuit is closed through the electro-magnet, and the 
signal given. The closing and breaking of the circuit can be 
effected while the cage is travelling or stationary, and also from 
any point of the shaft or incline. (July 13, 1880). 


2890. Washing and Separating Ores, &c.: F. 
Wirth, Frankfort-on-the-Maine. (4. Hochstrate, Zeche, 
Rheinfreussen, Germany), (6d, 3 Figs.}—Relates to improvements 
on Patent 3353 of 1878. The present invention consists in applying 
an inverted syphon pipe for every blower. The material to be 
treated falls from an endless band into a hopper placed at the side 
of the syphon pipe. and communicates with the latter at the bottom, 
where the material meets the rising current of water, so that the 
lighter part is carried up with the water and falls over a spout into 
a trough, while the heavier part falls to the bottom of the syphon 
pipe and is removed by an endless screw, and conveyed to a 
Jacob's ladder or elevator, the buckets of which are perforated to 
allow the water to fall back into atrough, (July 13, 1880). 


2893. Apparatus for Generatin Electric 
Currents: Baron Elphinstone, Musselburgh, N.B., 
and C. W. Vincent, London. (8d. 11 /igs.j—Kelates to 
improvements in the dynamo-electric machine described in Letters 
Patent 332 of 1879. The action of the machine is rendered com- 
paratively steady and uniform by arranging the coils diagonally 
upon the armature drum, in such a manner that one coil will enter 
the magnetic field before the immediately preceding coil has left 
it. A second feature consists in winding in each diagonal coil two 
or more layers of wire, ons of which is connected to a commutator 
in connexion with the external circuit, while the other layer of 
wire is taken to a separate commutator in connexion with the field 
magnets. According to a modification, the current from the 
armature is divided at the commutator brushes, one part circulat- 
ing through the external circuit, the other part being shunted 
throagh the magnet coils. (July 13, 1880). 


2896. Steam Steering Gear: C. R. Simey, Sunder- 
land, Durham. (5d. 6 Figs.)—Relates (1) chiefly to the 
employment in steam steering gear of a rack and pinion D and E 
for converting the reciprocating movement of the steam piston B 
into alternate rotary motion for operating the tiller chains H H!, 














The pinion E and drum G are by preference so proportioned to the 
stroke of the piston that the pinion is rotated once by a complete 
stroke of the piston, and one revolution of the drum G is sufficient 
to move the helm from hard over to port to hard over to starboard, 
or vice versé. A pinion I keyed on the upper part of the shaft F 
and gearing into a toothed quadrant K keyed on the tubular spindle 
L is employed to work the valve gear, the arrangement and opera- 
tion of which is precisely the same as described in former Letters 
Patent 1586 of 1879. (2) To}a method of working the steam piston 
within certain limits either way from its mid position by admitting 
steam to one end of the cylinder without exhausting from the 
other end, so that the movement of the piston is caused merely by 
the temporary difference in pressure between the live steam at one 
side of the piston and the partially condensed steam on the other 
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side of the piston. This is accomplished with an ordinary D valve, 
which has on the steam side only sufficient lap to close both steam 
ports tightly when at the middle of its travel, the lap on the exhaust 
side being so great as to allow of the valve being moved sufficiently 
to open one port to the steam before the other port is opened to 
the exhaust. Both ends of the cylinder’ will generally remain full 
of steam, the pressure falling through condensation, and if neces- 
sary by letting the steam escape slowly through a small relief port 
provided in the lap of the valve. The exhaust edge of the valve 
may be notched to prevent too sudden opening to theexhaust, The 
travel of the valve is so proportioned to the stroke of the piston 
that if the handle M be shifted from “steady,” say two 
points to “ port” or “ starboard” the valve-will be correspondingly 
moved from the closed position, and the piston will be caused to 
travel half way from the middle to one end of the cylinder, where- 
upon the valve will by the action of the valve gearing be returned 
to its former position, and prevent further admission or egress of 
steam. In order to carry off the condensed water from the 
cylinder, the ports, as shown at o, are continued through the 
cylinder covers and down to the underside of the cylinder, so thet 
immediately the exhaust port opens, the outgoing steam carries with 
it all the water that may have collected in that end of the cylinder. 
Means for steering by hand are provided, as shown. (July 13 
1889), 


2898. Folding Chairs, &c.: J. N. Blezard, Padi- 
ham, Lanc. [4d 2 Figs.}—The side elevation of the chair 
resembles the letter X, with the righ-hand upper member prolonged 
to form atack. The joint is at the crossing of the two legs, and 
the seat forms a tie-rod to hold the parts together. 1n folding, the 
back edge of the seat slides up a slot in the chair back. (July 14 
1880). 


2899. Treatment and Utilisation of Fuel, &c.: 
W. Gorman, Glasgow. [l(@. 45 /igs.)—In treating coal or 
other carbonaceous substance by this invention the fuel is filled 
into upright chambers, which may have grates or openings near 
their bottoms through which air is supplied for combustion. The 
heat and gases produced from combustion of the coke or charcoal 
at the bottom of the column of fuel ascend and expel the volatile 
gases from the fuel, but instead of allowing the products of com- 
bustion to pass up through the whole column of fuel in the usual 
manner they are withdrawn at a lower level. Fig. 1 is a 








vertical section, Fig. 2 a transverse section on line 1—2, Fig. 1, 
and Fig. 3 a transverse section on line 3—4, Fig. 1, of an appa- 
ratus according to the invention. Fuel is filled into the chamber 
A at the top, which is covered by the valve a, and the said fuel is 
ignited at the doors 6. When coke or charcoal is to be produced 
a solid bottom is employed. The gases produced from combustion 
ascend through flues C surrounding the chamber A, and are 
supplied with asic for their combustion through the ports cc. 
The heat thus produced distils the fuel in the chamber A. The 
condensable gases ascend into the head X. and are withdrawn 
through the passage D to be condensed, When the permanent 
gases are required they are withdrawn from A by the passages E. 
When the whole of the gaseous fuel is withdrawn it is necessary to 
burn a part of the solid fuel to supply heat for the distillation. 
(July 14, 1880). 


2901.* Differential Micrometrical Gauge: G. 
Cucco, London. [id. 4 figs.}—Is an instrument for use in 
trueing up parallel surfaces. It consists of a tripod stand carrying 
a spindle, the height of which in the stand is adjustable by means 
of asetscrew. Over this spindle works a sleeve ending in a point, 
and npon it are two arms from which depend two links, one ending 
in a screw adjustable in a nut on the fixed spindle and the other 
terminating in a joint, to which is attached one end of a lever, the 
other member of which is an index finger travelling over a cir- 
cular scale. By means of the above-mentioned nut the sleeve is 
moved until the instrument is set to the distance between any two 
given surfaces, which the pointer wil! then indicate on the scale. 
A spiral spring is employed to counterbalance the weight of the 
sleeve and other parts. (July 14, 1880.. 


2903. Children’s Cradles: J. Friborg, London. 
(6d. 7 Figs.—Claims the method of suspending children's cradles 
or cots by the employment of two or more links at each end, and 
the application to cradles of a treadle to rock them. (July 14, 1880). 


2905. Springs for Railway Carriage Seats, &c.: 
G. D. Peters, London. [(d¢. 5 Figs.) Describes improve- 
ments in springs chiefly designed for application to railway 
carriage seats or cushions, and previously patented, 1389 of 1877. 
The improvements consist (1) in interposing between the ends of 
the longitudinal stripand the sockets, or end pieces, a piece of 
felt or other suitable flexible and preferably absorbent material, 
tending toobviate the rattling and wearing away of the parts ; (2) 
ia providing the sockets or end pieces with two laterally projecting 
lugs, instead of one lug extending in a longitudinal direction as 
before; these lugs being firmly secured to the framework of the 
carriage preventing any rocking motion and consequent straining 
of the springs; (3) in furnishing the ends of the transverse springs 
where they meet in the metal clips with steady pins to obviate 
lateral displacement. (July 14, 18380). 


2910. Umbrellas: W. Lloyd Wise, London. (Za 
Société Meurgey and Cie., Paris). (6d. 6 Figs.)—Relates to an 
improved construction of umbrella so arranged as to allow of ready 
separation of the umbrella proper from the stick, in order that the 
latter may be used as an ordinary walking-stick. The umbrella 
stick has formed througb it a transverse hole provided with a 
lining tube, and the notch ring or recessed part to which the inner 
ends of the ribs are connected is formed or provided with a tube or 
sleeve arranged to fit over the stick. and having in two opposite 
positions holes corresponding to the lined hole in the stick. 
Chrough the tube or sleeve and lined hole is passed a split pin or 
device to retain the umbrella proper on the stick until such device 
is withdrawn. The runner to which the stretchers are connected 
is provided with spring catches, arranged so as when the umbrella 
is open to engage with a projection on the sleeve above referred to, 
8s0as to holdthe umbrella open, thas dispensing with the ordi- 
nary top spring. To prevent the runner rising too far it is 
arranged to bear against the lower end of the tube or sleeve. To 
close the umbrella it suffices to pull the runner, the upper 
extremities of the springs being formed with rounded projections 
which will then slide over the projection of the tube or sleeve. In 





some cases anti-friction rollers are substituted for the runner 
springs. (July 14, 1880). 


2912. Flour and Mid , &o.: W. 
R. Lake, London. (D. 3. Moseley, Hartford, Con. U.S.A.) 
(8d. 13 Figs.)—The first part of the invention relates to improve. 
ments in apparatus for purifying middlings, and has for its object 
the construction of purifiers in such a manner that the dust can 
be collected in the machine, thereby obviating the necessity of 
employing a dust room; it also comprises a brush so constructed 
as to travel on the top of the cloth, the said brush being provided 
with friction rollers resting on the edge of the screen frame, and 
also a screen frame so constructed that the cloth can be fastened 
to the frame by lacing instead of by tacking. When the machine 
is set in motion the middlings are fed into the trough Y, and the 
vibration distributes them evenly on the screen, A cam, having 
the shape of an equilateral triangle, moves the screen, and a spring 
forces it in the other direction against the crossbar M. The per- 
cussive movement serves to precipitate the heavy matter to the 
bottom, and to raise the fibrous matter to the top, the latter being 
removed by the air from the fans; the heavy matter is carried 
over the tail end of the screen, and the middlings are sifted during 























their passage from all impurities. The fans E supply air through 
openings G and H to the head of the machine, where it escapes 
with great force. The air is compressed under the part of the 
cloth which is flue and loaded with middlings, and seeks an outlet 
where the cloth is coarse. The pressure of air under the cloth 
prevents the fibre from passing femme and it is not the amount 
of air that passes through the cloth but the pressure under it that 
causes the separation, the air passing through the cloth not having 
sufficient force to carry off the finest middlings into the dust room. 
The purified middlings and returns are carried to the head by the 
conveyors Z Z. The cloth on the sectional screens is finer towards 
the head and coarser towards the tail of the machine. The dust 
collector P consists of a frame with cloth drawn around from one 
post to the other, thereby leaving alternate openings for the air 
to enter at one side and escape at the other, thus preventing the 
air from forcibly impinging against its surface and forcing the 
fibre into the meshes of the cloth, and at the same time allowing 
the wind to be drawn through by the fan C, and the fibre to drop 
into the hopper V. For removing the fibres from the parallel 





connecting the same with an intermediate cylinder, the piston or 
diaphragm rod of which works the valve of an intermediate 
cylinder actuating the throttle valve. The stand-pipe at the stern 






































of the vessel is connected by a small tube to the upper side of the 
diaphragm E, and when the normal pressure is in the pipe, the 
valve J, the cylinder O, are continuously open to the condenser 
through the pipe M, and the governor has no tendency to shut off 
steam, but when through the absence of pressure at the stern, 


| and consequently on the upper side of the diaphragm E, the spring 


strips of cloth the cam V is employed to impart a jarring motion | 


to the frame, The other parts of the invention as described in the 


claims, are (1) a spout provided with transverse openings in its | 


bottom, and transverse projections in combination with valves 
operated by a rod for increasing and diminishing the said open- 
ings, (2) A wind trunk similarly provided. (3) An endless belt 
of fine cloth provided with a border of flexible material for sup- 
porting it in combination with rollers. (4) A feed trough suspended 
by springs and operated by a cam. (5) A slotted frame for 
equalising the pressure of air in combination with an endless 
belt. (July 14, 1880). 


2913. Frames of Double Skeps or Buckets for 
Automatic Filling and Discharging: G. Allix, 
Isle of Dogs, Middlesex. [d. 12 Fiys.}—The improve- 
ments relate to the construction of the framework of double skeps 
which are used for lifting and discharging grain, mud, or other 
loose or soft bodies, as well as for excavating solid bodies. The 
chief feature of novelty consists in effecting all the motions of the 
skep by a single chain or support. The illustration shows in side 
elevation the skep closed, A bell-crank lever A is fixed to a rock- 
ing crossbar c, which is set in the suspension frame D of the skep. 
The crossbar has attached to it levers F F, to which are fixed the 
links H for working the halves of the skep. To effect the neces- 
sary rocking action of the bell-crank A to open the skep, the angle 
bar B has a notch a at one end and another notch 6 at the other 
end. A sliding shackle catch J, to which the lifting chain is 
attached, engages with the notch 6 when the skep is open, in which 
position it is lowered on to the material it has to raise. When the 
skep has descended the sliding catch J continues to descend by its 
own weight and slides down the bar B, when it engages with the 
notch a so that when the chain K is hauled in, the bell-crank lever 
is drawn up, causing the skep E to be closed and to automatically 
fill itself. To discharge the contents the skep is lowered either to 
the ground or its descent is arrested independently of the chain K, 





and when so arrested the shackle catch J slides down the bar B 
and so opens the skep. (July 14, 1880), 


2915. Apparatus for Sorting Ores, Coal, &c.: 
J. H. Johnson and W. Haydock, Wigan, Lanc. 
(6d. 2 Figs.}—The apparatus is to assist the pickers ia sorting 
coal, &c., and consists chiefly in a revolving table on to which the 
coal from the usual screen isdelivered. The pickers stand around 
the table and sort the coal, throwing one variety to be separated 
on to a raised centre of the table. The table is perforated, and as 
it revolves the coal is screened, the slack falling through the per- 
forations on to a shelf below, whence it is removed and delivered 
by a scraper into a wagon. Scrapers are arranged above the 
upper surface of the revolving table so that the coal is scraped or 
guided off the table as it rotates and delivers into shoots, beneath 
which are placed railway trucks or wagons. (July 15, 1880). 


2916. Governing Apparatus for Marine Engines: 
J. Coutts and H. adamson, Live 1. (6d. 4 Figs.) 
The apparatus is composed of a cylinder and piston, or their 
mechanical equivalent, the valve of which is actuated by a sub- 
sidiary cylinder and piston operated in one direction by pressure 
from water near the propeller, and in the other by a weight or 
spring. The mechanism consists of a stand-pipe near the pro- 
peller, open to the water, an air-pipe of much smaller diameter 


| Machines: 








| threshing in one contiouous operation. 


raises the diaphragm and valve rod, the exhaust is cut off, and 
communication is opened between K and the steam pipe N, whereby 
the piston is forced upwards, and the equilibrium valve of the 
main engine closed. (July 15, 1880), 


2919. Manufacturing Horseshoes: C. Witten- 
strom, Stockholm, Sweden. [(id. 11 /igs.}—The patent 
consists in the method of making horseshoes of steel or malle ° 
iron by casting them in moulds, constructed in parts which can 
be readily opened for the removal of the shoe; the hcles for th 















reception of the nails being formed by means of plugs or cores 
fitted in the mould, and the cast shoe detached from the mould by 
studs or plangers connected with the mould, The mould, as shown 
in the illustration, is divided longitudinally in halves ¢ and d the 
former enclosing the upper and inner sides of the shoe, and the 
latter the under and outer sides. The cores or plugs ¢ are fastened 
to the halfd. A stud or plunger / passes through the half mould 
d and hasits head recessed into the bottom of the mould, a spring 
g holding it in its place. When the shoe is cast and the metal set, 
a blow upon the planger detaches the shoe from the mould. The 
inlet or runner A is partly cut out in each half mould so that the 
shoe may be cast in a vertical position. The cast shoe is removed 
as soon as possible after the metal bas set, to prevent undue heat- 
ing or the cracking of the mould by the contraction of the metal 
(July 15, 1880). 


2920. Garments: H. J. Haddan, London. (4. \. 
Horner, Baltimore, U.S.A.) [6d. 7 Figs.)—The part of a garment 
that is most easily soiled is made detachable from the remainder 
and provided with means for securing the two together. For 
instance, in the case of ashirt the arms terminate above the elbow, 
and the sleeves and wristbands are attached to the upper arm by 
buttons. (July 15, 1880) 


2926. Combined Harvesting and Threshing 
W. R. Lake, London. (/. //louser, Lathrop, 
California), [6d. 4 Figs.}—Kelates to combined heading and 
threshing macbines. The object of the invention is to secure the 
direct application of the power of the traction wheels to the cutting 
and threshing of the grain, and to effect a saving by cutting and 
The “ header” is placed at 
one end of a wooden frame and works in combination with « 
travelling apron which conveys the cut crop to an auxiliary apron 
for transmitting it to a cylinder termed a self-feeder. From the latter 
anapron extends up nearly to the top of the main frame and 
delivers the cut crop to the threshing apparatus. which consists of a 
straw carrier, straw picker, straw beater, a fan, and a sieve 
agitated by a crank. (July 15, 1880). 


2934. Safety Guards for Window Cleaning, &c.: 
T. Rochford, London. [éd. 15 Figs.]—Consists of a metal 
frame of tubing, the bottom of which is cranked to rest on the 
window sill and is provided with two spixed surfaces which can 
be forced into the woodwork of the window by screws. Several 
modifications are described. (July 16, 1880). 


2935. Wire Fencing, &c.: J. Westgarth, War- 
rington, Lancashire. (6d. 22 Figs.]—Steel, iron, or other 
wire for fencing is manufactured with figure 8 or rail section, an | 
slots or holes are formed at suitable intervals in the web of the 
wire through which barbs, or spikes, of various forms may be 
passed. These barbs are afterwards fixedin position by pressing 
both sides of the wire between the barbs, by bending the barbs, or 
by galvanising the whole, The ends of such wire are bent over 
for coupling, and the connexion of two lengths is made by a coup 
ling piece with four holes through which the two loops of wire are 
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assed. When tension is applied to the wire, the coupling piece 
grips and holds the wire tightly. (July 16, 1880). 


2936. Rotary Engine, &c.: D. Gallafant, Wool- 
wich. (8d. 6 Figs.}—May be used also as nt a water 
meter, a blower, an exhauster, and a hydraulic buffer. he engine 
has four pistons revolving in an annular chamber eccentric to the 
sbaft to be driven, the pistons being connected to the shaft by a 
dise furnished with radial slots. The disc and pistons revolve 
together, the pistons being free to recede from and to —- 
the shaft as they move in their eccentric orbit. The space between 
the pistons gradually increases as the pistons, in revolving in their 
eccentric orbit, recede from the shaft, and gradually decreases as 
they approach the shaft. “There is no partition or abutment 
for the steam in the cylinder itself, the steam pressing equally on 
the front and rear faces of consecutive pistons, but with unequal 
effect owing to the greater leverage due to the greater radial 
distance from the shaft of the one piston than theother.” (July 16, 
1880). 

2946. Hemstitching Machines: D. McGlashan, 
Glasgow. (8d. 9 “igs,)—Relates to hemstitching or veining 
machines, which are especially used for sewing down the hems of 
pe wket-handkerchiefs. The principal object of the improvements is 
to so spread out the openings in the cloth as to insure that all the 
warp or weft tbreads will be enclosed and tied up with each stitch. 
The invention consists (1) in the means for giving the presser foot 
or feed a movement whilst the needle is in the cloth at the part 
where the veining is to be introduced, so as to move or feed the 
cloth, and to cause the warp or the weft threads to be packed or 
yressed in one direction. (2) The means of effecting the adjust- 
ment of the throw of the presser foot or feed by a conical cam 
having rises and depressions on its surface for giving the desired 
movements to the feed. (5) The general arrangement of a wave 
cam, and a frame or rocker which carries the needle bar and 


needle groove in the shuttle race, by which the ordinary inter- 
vening inks or connecting pieces are dispensed with. ( uly 17, 
1880). 


2948. Handles for Teapots, &c.: J. Ridge, Shef- 
field. [6d. 9 Figs.)—Is to so affix the handle that the heat of the 
vessel shall pot be communicated to it. The sockets by which the 
handles are usually attached are made separate from the body of 
the vessel, und have their interiors hollow. These sockets are 
lined and faced with non-conducting materia]. The handle termi- 


nates at each end with a screw, which is secured by a nut in the 
inside of the conical socket, so that the bandle is entirely insulated 
from metallic contact with the socket, which is finally soldered to 
the vessel. (July 17, 1880), 


2953. Steam Engines, &c.: R. C. Candlish, Lon- 
don, and W. J. Norris, Bow, Middlesex. [6<. 14 Figs.) 
—The object of this invention is tosupply water to boilers free from 
air, oxygen, or otber gas, also from oil and fatty matters and other 
impurities; and to indicate the water level in the boilers, and in 
the pumps and chambers connected with them. The water is 
subjected to as near a vacuum as possible,in a vacuum chamber 
placed preferably on the suction branch of the air pump. The 
chamber is divided by a partial division plate, and has an opening 
through which the water, vapour, &c., from the condenser passes, 
another opening leading to the exhaust chamber. The water as 


it enters is retained in one division, and the oil or fatty matters 
which float are drawn off into a tank from which the air is 
exhausted, The water then rises and flows over the division and 


is made to pass in a film or sheet twice under a vacuum in the 
first and second half of the chamber. A steam coil in the second 
half increases the temperature, and assists in the expulsion of the 
air or gas. This invention was illustrated and described in 
ENGINEERING, page 454, vol. xxx. (July 17, 1880). 


2954. Apparatus for Preventing Waste of Water 
in Water-Closets, &c.: A. Cole, Norwood, Surrey. 
[4d. 1 Fig.}—Consists in the application of a syphon which has its 
bend capable of being raised or lowered above or below the level of 
the water in the cistern. One leg of the syphon works by a slid- 
ing water-tight joint over a vertical pipe fixed to the bottom of the 
cistern and communicating with the water-closet. The other or 
shorter leg of the syphon is immersed in the water in the cistern. 
A lever and counterbalance weight keep the bend of the syphon 
normally above the surface of the water. This lever can be 
operated by hand so as to depress the bend of the syphon beneath 
the water, when the ssphon being thereby charged the water will 
flow through the vertical pipe into the pipe communicating with 
the closet. (July 17, 1880). 


2960. Pumps: R. Hoskins, Jun., and W. Black- 
well, Dalton-in-Furness, Lanc. ([8d. 11 Figs.}—The 
chief feature of novelty is in the combination of hollow shafts which 
serve both as rising mains and as pump rods so that the liquid passed 
through the delivery valve of one pump by the action of its plunger 
or piston, is foreed into the hollow shaft or rising main of the 
other or next. The hollow shafts work through stuffing-box bear- 
ings, and have slots for the discharge of the liquid. At the end of 
each of the hollow shafts is an additional branch, leg, or plunger 
GG!, which works through a stuffing-box on the valve casing J J' 
containing suction valve M M!, and strainer QQ'. The delivery 
valve L is in a Jateral rising extension K, which has a stuffing-box 
for the sliding pipe I to work up and down in; /is an additional 



































delivery valves. The valve M and L' and /\ act simultaneously, 
and so also valves M' and L and /, consequent on the alternate up- 
and-down motion of the tubular shafts B B', and plungers G G', 
The water above suction valve M (see direction of arrows) is forced 
by the descending plunger G through delivery valve L, rises 
throvgh the sliding pipe I, and upper delivery valve /, into the 
cross connecting pipe, filling the plunger G', and finally rising 
into the hollow shaft B, A similar action takes place by the 


descent of plunger G!, which forces the liquid through valves L' 
and F", rises through part K', and sliding pipe I', into the othercross 
connecting pipe, and finally rises in hollow shaft B', and escapes 
by a slot formed in the upper end. The combined tubular shafts 
and pump rods are actuated by bell-crank levers, and are suitably 
counterbalanced. It is stated that with pumps constructed on 
this plan, they will not have the additional weight of water to lift 
equal to the length of the stroke ; for example, if the pumps had a 
stroke of 5ft. there would be that alternate and additional weight 
to lift were it not for the slots for the outlet of the liquid which 
serve to keep the waterin each column at or about the same level, 
(July 17, 1800). 


2962. Aggovetns for Goortes or Cleaning 
Screens or Sieves of Flour Mills, &c.: W. R. Lake, 
London, (J. W. Collins, Chicago, U.S.A.) (6d. 8 Figs.) —-Comprises 
a rotating shaft having a number of flexible beaters throughout its 
length, This shaft is supported in proximity to the “screen” or 
* bolter,” so that when it revolves the beaters are thrown out by 
centrifugal force and strike the cloth and thereby dislodge the 
obstructions in the meshes. When the shaftis at rest the beaters hang 
clear of the cloth. The beaters consist of hemp or other suitable 
materia), and are made so as to be soft and flexible that they may 
not injure the screen cloth. The improvements also consist in the 
mechanism by which the beater shaft is simultaneously revolved, 
and moved from side to side of the screen, so that the beaters 
operate entirely over the surface of the cloth. (July 17, 1880). 


2969. Mechanism for Spinning: H. J. Haddan, 
London. (W. Mason, Massachusetts, U.S.A.) (6d. 6 Figs,}—The 
bolster and footstep are contained in a fixing carried in the spindle 
rail. In some cases the bolster, and also the footstep has an elastic 
packing between it and the fixing to allow a certain amount of 
play, so that the spindle and bobbin may revolve about their 
common centre of gravity instead of around their geometrical 
centre. B is the spindle rail, in which is bored a clearance hole to 
receive each of the fixings, which are inserted from the bottom and 





secured at the top by a nut; C and D are collars or washers, flat 
on the sides on which they are applied to the rail and concave at 
their other sides which fit against concave shoulders on the fixing 
and on the nut respectively. Gis the bolster formed with an oil 
channel] from which a smajl hole forms a duct to the spindJe. The 
part of the spindle below the wharve is enclosed in an oil tube, ir 
which rests a skeleton footstep provided with openings for the 
circulation of the oil. (July 19, 1880). 


2970. Raising Water, &c.: J.B. Duckett, Chapel- 
town, Yorks. [6d. 2 Figs.}—The apparatus is intended to 
take the place of ordinary pumps for raising water,&c. Enclosed 
in a strong metal tank connected to the water supply is a 
flexible chamber or chambers in communication with a supply 
of steam. In operation, steam is alternately admitted into 
the flexible chamber an1 condensed by being discharged into the 
water in the tank. By this means the flexible chamber is alter- 
nately expanded and contracted. During a period of contraction 
water ascends into the tank, and is discharged therefrom through 
the delivery pipe at each succeeding expansion. In this way water 
is alternately sucked into and delivered from the tank. The steam 
inlet and outlet valves of the flexible chamber may be operated 
automatically by its alternate expansion and contraction, and 
springs or weights may be employed to assist the chamber to col- 
lapse when expelling the steam into the surrounding water tank. 
(July 19, 1880). 


2971. Metal Eyelets: W. R. Harris and J. G. 
Cooper, Manchester, Lanc. [td. 10 figs.}—One of the 
features of this inverrtion lies in making the eyelet play the part 
of the punch, so that previous perforation of the materia] to receive 
the eyelet is avoided. To accomplish this the eyelet is left hard 
and is not flanged out as much as usual at the lower end, the 
smaller end being provided as much as possible with sharp cutting 
edges. These eyelets are preferably inserted by means of a 
modified apparatus in which the lower die is grooved to receive 
the flange of the eyelet, and the lower punch is pressed upwards 
by means of a strong spring. A second part relates to improved 
apparatus for making these eyelets. A riband of sheet metal is 
caused to move in front of the apparatus, and circular blanks are 
punched out of it by means of a sliding hollow punch which acts 
in concert with a fixed die, and is cupped to the shape of the 
exterior of the eyelet. Within the die slides a hollow piston acted 
upon by a spring, and within the piston is a stationary adjustable 
“stump.” Also within the punch is a “pusher” pressed towards 
the end of the punch by means of a spring. By the advance of 
the punch a blaok is cut out of the riband and carried forward 
into the die, where it is nipped between the punch and the hollow 
piston, which recedes as the punch advances, The blank is thus 
pressed agains: the “stump,” which forces it into the end of the 
punch where it is moulded into the desired shape. As the punch 
retires the “pusher” forces out the moulded eyelet. (July 19, 
1880). 


2972. Apparatus for Kne: or Mixing Dough, 
&c: T. dop, Middlewich, eshire. [6d. 2 Figs.) 
—The apparatus consists of a mixing chamber preferably of a 
globular form, through the centre of which revolves a shaft carry- 
ing aseries of mixing blades. These blades, formed of iron or steel 
bars. are arranged spirally upon the shaft, but so that they project 
varying distances from the shaft to the circular walls of the 
chamber. The shaft is driven by any suitable gearing, and by pre- 
ference the blades are formed thinner at their leading edges, 
similarly to thick knife blades. (July 19, 1880). 


2990. Stam or Pressing Sheet Metal into 
Moulds: A. Scherb, Vienna. (6d. 4 /igs,)—The apparatus 
consists of two sets of stamps to be applied successively. The first 
set presses from a flat sheet the rough shape of the article and 
turns up a rim which is afterwards bent round by the second set 
of stamps. The circumference of the lower mould belonging to 
the first set is made higher than the central portion (which pro- 
duces the bottom of the plate), so that when the flat sheet is laid 
over the lower mould it does not touch the central portion of the 








latter. For this second operation (with a second set of stamps) 
the moulded plate is laid over a mould that fits it exactly, but 
without surrounding the rim turned up by the first set, which rim 
is ex to the stamp! or upper mould, which converts it into 
aroll. For this purpose the stamp is hollow to receive the lower 
mould and provided with a bevelled mouth, which when the stamp 
is pressed downward, meets the rim of the article te be treated, so 
as to turn the latter inwards, and cause it to t a curved 
surface which forms the base of the bevelled mouth, and turns 
the end of the rim downward, thereby converting the rim into a 
roll of circular cross section. During the second operation the 
plate or other article to be pressed is held fast upon the lower 
mould by a ring suspended from the stamp by bolts and springs. 
(July 20, 1880). 


2995. Expanding and Stopping Boiler or other 
Tubes: D. J. Morgan, Car , Glamorganshire. 
(6d. 4 Figs,}—The invention is designed to stop leaky tubes from 
the smokebox or front end whilst the boiler is under steam pressure. 
This is effected by an inner tube’which is expanded at the smokebox 
end, and then inserted into the burst tube, so that the escape of 
steam is immediately driven to the end opposite to that of the 
repairing operator. The inner tube is then expanded by the 
improved mandrel, which is attached to a pipe of sufficient length 
to pass into the inner repairing tube. Tie illustration shows a 
longitudinal section through a burst pipe L with the repairing 
apparatus in its place. This consists of an inner tube K, the end of 
which K' nearest to the operator is first expanded, the furthest end 











K being left with its original diameter. An ordinary tube expander is 
used to make tight the end K', and the same made use of to expand 
the further end K by fitting to the expander A a pipe B by means of a 
coupling or socket O. The tube B is screwed at iis outer end and 
fitted with nut C and check C'. The nut C carries a bridge or 
washer R, which projects far enough beyond the tube to bear upon 
the tube plate. e ordinary mandrel D of the expander is fitted 
by a socket S to rod E of sufficient length to project beyond the 
tubes, s0 that the necessary rotation of the mandrel may be effected 
by a tommy bar through the eye (not shown). The rollers N of 
the expander can by the removal of washer M be changed for rollers 
pe my eapeery | The exact -—— of the expander A can be 
adjusted by the nut C and bridge (July 20, 1880). 


3013. Aquatic Life-Saving and Sporting Dress: 
G. B. Thornton, Edinburgh, Scotland. [6d. 5 Figs,)— 
1s a combination of a buoy or float of cork with a waterproof dress, 
and arranged to enable the wearer to float waist-high in the water. 
Within the buoy and next the body of wearer are two air-tight 
chambers of india-rubber which form a flotative ridge all round 
below the buoy. The apparatuscan be propelled by the hands or 
with oars or a paddle, or by a screw propeller operated by gearing 
worked by handles. (July 22, 1880). 


3014. Incubators, &c.: R.Challinor and W.H. 
Mawdsley, both of Bolton, Lanc. [6d. 3 Figs.]—A 
“thermo-regulator” forms the especial claim for novelty in this 
invention. The lower end of a tube which communicates with a 
hot-water coil is filled with mercury, and the regulator has a float, 
which as the heat increases beyond the desired point closes a valve 
between the regulator and the hot-water coil, and shuts off the 
supply and circulation of the hot water. When the temperature 
decreases the receding mercury allows the float to open the valve 
and again admit the water, so that the required degree of heat 
can be maintained. (July 22, 1880). 


3018. ge Yarn: T. C. Firth and W. Sunder- 
land, bo of Stainland, Yorks. [4d. 4 Figs.)—The 
apparatus is for dyeing yarn inthe “cop” or when upon the bobbin, 
and operates as follows: The “cops” or bobbins are placed in 
perforated holders which are connected by pipes with an exhaust 
pump which (when they are immersed in a vessel containing 
dye liquid) draws the dye through the perforations and through 
the yarn, so that the latter becomes thoroughly impregnated 
(July 22, 1880). 


3020. Treating Maize Flour, &c.: J. G. Wilson, 
Manchester. (?. Bahr and R, Brock, Hamburg, Germany). (6d. 
4 Figs.}—When maize flour is mixed with other flour, it hasa 
tendency during baking to absorb the humidity contained in the 
latter, and an indigestible product results. The object is to over- 
come this difficulty. The invention consists in transferring the 
starch contained in the maize flour into gluten by means of heat- 
ing, and treating it in the apparatus shown in the illustration. The 
maize flour is placed in a steam-jacketted tank A, and subjected to 
a thorough kneading or mixing by the action of the knives or 
mixers s s, which are carried by a crosshead d, and caused to 






































revolve with the vertical spindle / by the gearing, asshown. The 
kneading is continued until the flour has attained a temperature of 
104 deg. Fahr., when boiling water is added and the homogeneous 
compound obtained is heated to 176 deg. Fahr., when it is removed 
from the apparatus and reduced to 80 deg. to 86 deg, Fahr. One 
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half of it is mixed with the leavened dough, and the other half 
added during the final preparation of the dough. The proportion 
of maize to wheat flour is about as 30 is to 100. (July 22, 1880). 


3023. Machinery for Rolling Metal: W. R. Lake, 
London. (WW. Wenstrom, Orebro, Sweden), [6d. 6 Figs.}—Mills 
constructed according to this invention differ from the rolling 
mills heretofore in use in that the compression is effected on all 
four sides, and at directly opposite points of the bar, and they con- 
sequently possess the advantage that different widths aud thick- 
nesses of metal may be treated without changing the rolls. A 
represents the upper and B the lower roll, the length or width of 
which are suited to the work to be performed. The upper roll is 
mounted in bearings on a vertically moving crosshead E, which 
may be adjusted by the screws F, the gear wheels G, and hand- 
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wheel H. The lower roll B always maintains the same level, and 
has its bearings in a frame I, which slides in grooves in the bed J, 
and is moved therein by a feed screw. C and D represent two 
edge rolls, the position of C remaining unchanged. he roll D is 
adapted to follow the upper roll in its vertical adjustment, and the 
lower roll B in its lateral adjustment. The specification farther 
describes a mill for rolling ingots, in which two horizontal rolls 
are employed with one or two collars or flanges to each, which 
confine the iron sideways, and also bar conductors or guides for 
leading the bars into the rolls. (July 22, 1880). 


3030.* Treatment of Fatty Matters for the Re- 
covery of Useful Products therefrom, &c.: C. A. 
B hardt, Manchester. ([2¢.)—UChiefly refers to the 
treatment of stearine or fatty matters recovered from waste 
washings from dye works, &c., which washings generally contain 
alizarine. The process consists in distillation at a temperature of 
360 deg. to 400 deg. Fahr., and condensing and collecting the 
resulting stearine or fat. The residue is treated with methylated 
spirit in order to dissolve or extract the alizarine. The distilla- 
tion is effected in a jacketted vessel or by a bath of sand or 
glycerine. For the soletion of the alizarine the residue is placed 
in the upper chamber of a double vessel and the solvent in the 
lower chamber. Between the two chambers is a filter composed 
of felt, asbestos, &c. Heat is applied to the vessel, and when dis- 
continued the solvent runs through the filter into the lower 
chamber, carrying with it a portion of the alizarine in solution, 
The heating and cooling operations are repeated until all the 
alizarine is extracted. (July 23, 1880). 


3033. Shaving Apparatus and Razor Guards: 
J. H. Johnson, London. (?. L. Fontaine, Paris). (6d. 6 Figs.) 
—A guard or holder, in which the razor blade is fixed and adjusted, 
has curved teeth for bearing against the surface of the skin, and 
allowing the cut hair and lather to pass through a single opening. 
The action is similar to that of a carpenter's plane. (July 23, 1830). 


3034.* Combined Floating Dock and Lift: J. 
Russell, London. (2d.]—A flat-bottomed hollow pontoon is 
fitted with hollow side and fore floating chambers. The pontoon 
is submerged to the required depth to receive a ship. Valves, air 
pipes, pumps, and steam engines are provided, also propellers, 
rudders, and steering gear. (July 23, 1880), 


3039.* Hoisting Apparatus: E. W. West, Liver- 
1. [(2d¢}—The main or lifting barrel runs in a fixed bearing 
at one end, and at the other in a rocking bearing, to which are 
attached two levers at right angles to the shaft of the barrel. 
On the barrel shaft, and outside the rocking bearing, is fixed an 
internal dished friction wheel, within which, and running in suit- 
able bearings, are two friction pinions, which are caused to revolve 
in opposite directions. By operating the levers, the dished friction 
wheel can be moved into contact with one or the other of the 
pinions, and the barrel driven in either direction. When the 
dished wheel is out of contact with both the wheels, it is retained 
by bearing on a brake lining. (July 24, 1880). 


3041.* Producing and Directing Electric Cur- 
rents, &c.: C. G Gumpel, London. [2¢)—(1) A 
magneto or dynamo-electric machine is constructed so that the 
intensity of its magnetic flelds is concentrated as much as possible, 
and an even number, preferably not less than four, of such 
intensely polar flelds are arranged uniformly round the circum- 
ference of the circle in which the armature coils rotate, the 
polarity of the flelds being alternated. ‘The revolving coils may be 
wound either in the form of a Gramme ring or a Siemens bobbin, 
The commutator brushes are made to slide freely within a casing, 
and to press by means of india-rubber or other springs obliquely 
against the periphery of the commutator. In some cases brushes 
are formed of metal strips instead of wires. (2) To convert 
quantity currents into intermittent currents of high tension, the 
secondary and primary wires are wound side by side instead of 
in superposed coils. (3) For working the steering gear of vessels 
by electricity two dynamo or magneto-electric machines are pro- 
vided, one driven by an engine and producing a continuous current. 
The other machine is suitably geared to the steering apparatus. 
To and from the machines ran insulated wires through a com- 
mutating apparatus so arranged that the direction of the current 
which excites the magnets of the motor machine remains constant, 
while the direction of the current through the armature coils can 
be changed at will. This commutator is placed on the bridge or 
other convenient place, and is provided with an index handle and 
graduated dial. The apparatus is so arranged that the rudder in 
mvuving over a certain angle, say to port, makes a number of 
contacts, by each of which the commutating disc or cylinder is 
moved one step in a corresponding direction, until it comes to a 
position in which its middle part coincides with the index handle, 
whereby contact is broken and the rudder ceases to move. This 
movement of the commutating disc may be effected by a weight 
or spring, the electric currents serving merely to release suitable 
detents so as to permit a step-by-step movement of the disc. 
(July 24, 1880). 


3043. Plating Iron, Steel, &c., with Nickel 
Cobalt, and their Alloys: F. C. Glaser, Berlin. 
(T. Fleitman, Iserlohn, Germany), (2d.}—The inventor * claims” the 
application of the plating process described in Patent 5127 of 
1878, for plating alloys of iron, steel, and nickel with iron and 


zinc alloys of nickel; and also the mode of excluding the air pre- 
ferably applied in this process, consisting in wrapping the metals 
to be welded with thin metal sheets which are subsequently 
removed by chemicals. According to this invention iron and steel 
can be plated by welding with the alloys of copper and nickel, 
the principal condition of the process being the exclusion of the 
air, which is effected in the manner mentioned. (July 24, 1880), 


3045." Variable on Valve, &c.: F. J. 
Lemouche, Brussels, um. ([(2¢.j)—The expansion 
gear consists of three parts, viz.: (1) A distribution valve or D 
slide valve which is actuated by a to-and-fro motion. The two 
conduits which distribute the steam to the cylinder communicate 
together and have only one port made in the upper surface of the 
slide valve. The change of position of the valve is made abruptly 
at the end of each piston stroke. The valve is operated by an 
eccentric or cam. (2) A movable bell valve applied on the slide 
valve, and working on its upper face. This valve has a port for 
putting the steam chest in communication with the cylinder, 
(3) A valve resting on the opening of the bell valve and stopping 
the port as required. Two other cams are connected to the valves, 
and each stroke of the piston puts one or the other of the cams in 
action according to the motion produced by the governor, the 
sleeve of which acts upon a lever and causes one of the cams to be 
operated. (July 24, 1880). 


3046.* Pumping Apparatus: E. H. Greeven, 
London. (4. A. Greeven, Diisseldorf, Germany. (2d.}—Relates to 
what are known as “ pulsometers.” The improvements consist in 
arranging the supply of steam to the chambers for the alternate 
receipt and discharge of liquid, so that it is supplied to each of a 
pair of them alternately from the main, whilst there is also con- 
stant supply of a certain quantity of steam to both by a small 
boring through the valve, or by a passage in or past the partition 
between the chambers, or by separate small external pipes. It is 
stated that by this arrangement “a continual flow of steam takes 
place into both pump chambers, so that each chamber receives a 
Certain quantity of steam evea during the time of suction.” 
(July 24, 1880). 

3047.* Looms: C. Smith, Burnley. (2¢)—(l) A 
vertical loom, apparently similar to an ordinary loom set on 
end in its general arrangement. (2) An appliance, not clearly 
explained, for automatically “ gigging,” a cop when it has reached 
the cop bottom. (3) A picking mechanism consisting of a nose 
fitted in the face of a wheel to strike the picking stick. (4) A 
novel arrangement of levers, not described, for locking loose 
reeds. (5) Weft forks with the body portion cast to the prongs. 
(July 24, 1880). 


3049. Clarification of Vegetable Infusions, &c.: 
S. C. Davidson, Belfast, Ireland. [(4d].—The patent 
consists in the clarification of infusions or decoctions of tea, 
coffee, cocoa, and ginger, and also of extract or tincture of ginger 
when diluted with water, by the employment of tri-hydrate of 
alumina. When the infasions are clarified they are stated 
to be particularly applicable for use in the manufacture of the 
aérated beverages described in former Specifications 361 and 362 of 
1880. The tri-hydrate of alumnia is prepared by precipitation 
from a solution of alum by adding an alkaline carbonate until the 
solution is neutralised, or until it shows just slightly alkaline to 
test paper. The precipitated hydrate is then filtered out, and 
while still moist is mixed with an equal bulk of glycerine, in which 
condition it can be retained and used as required. (July 24, 1880). 


3050.* Machines for Turning or Cutting 
Buttons: J. Lyle, Paisley, Renfrew,N.B. (2d.)—Con- 
sists essentially of a new construction of spring locking “ rein" or 
link in combination with the “swivel” and “ bawk’'s bill,” which 
are at present only fitted when the machines are used for turning 
bone buttons. (July 24, 1880). 


3053.* Drawing, Spinning, &c., Wool and other 
Fibres: J. Porritt, Milnbridge, Huddersfield. (2:.) 
—Relates to apparatus for drawing, spinning, twisting, and wind- 
ing fibrous materials by means of one or more pairs of revolving 
nipping rollers anda revolving tube or tubes. A rectangular frame 
is provided having a tube at its top and bottom, through which the 
fibre is passed. Upon the bottom tube is fixed a wharve and a 
loose boss driven by means of a wheel and worm, which com- 
municates rotary motion to the nipping rollers. The tubes and 
frame are driven independently of the rollers. Instead of the 
spindles being fixed in stationary framework, as at present, they 
may be fixed in the rectangular frame, A winding drum may be 
combined with thearrangement. (July 24, 1880). 

3054.* Manufacture of Pile Fabrics in Imitation 


ofSkins: H. Lister, Br ‘ord. [(2d.)—Mohair, or alpaca, 
or came! hair, is spun or doubied with silk, and used as warp and 


weft. After the cloth is woven and cut, it is subjected to the pro- 
cess of “tipping.” (July 24, 1880). 
3055.* Purifying and Distilling Water for 


Freezing, &c.: G. F. R. Lauth, London. (2d.)—Steam 
is condensed by water in a cylinder, and the water becomes 
heated in consequence, and is transferred to a second cylinder to 
deposit its impurities, from which it goes to a third cylinder to be 
heated previous to again being allowed to settle in a fourth 
cylinder, after which it is used as feed water fora boiler. After 
being evaporated, the water is condensed in a still. (July 24 
1880), 


3056.* Looms for Weaving Looped Fabrics: 
H. Lister, Bradford. ([2¢)]— Is to introduce the wires 
necessary for forming the loops in imitation sealskins, &c., by 
self-acting mechanism, which consists of a swinging arm, at one 
end of which is a nipping device composed of a hinged finger 
pressed down by a spring, and maie to receive one end of the 
wires. After the weaver has withdrawn the wire from the 
fabric, he introduces one end thereof into the nipping device, 
when the swinging arm, by means of cams and levers, takes 
the wires the length of itself past the selvage of the woven 
fabric, such wire being taken up a circular groove formed to the 
radius of the vibrating arm, by which means the space occupied by 
the loom is not greater than before, A lever, operated by a cam, 
acts upon a stud fixed to a plate connected to the circular guide, 
and when the “ going part” of the loom moves backward, it takes 
the lower end of the circular guide with it, and places the end of 
the wire opposite the open shed, when the swinging arm returns 
down the circular guide, introducing the wire into the open 
shed, and a projection formed at the bottom of the circular guide 
operates upon the hinged finger of the nipping device, and releases 
its hold on the wire. The ends of the wires rest upon another 
sliding plate, by which they are brought up to the last shoot of 
weft. (July 24, 1880). 


3057.* Sugaretue for the Manufacture of Glass 
Bottles: C. ner, Rotherham. (2) -Is for the manu- 
facture of the inverted cup at the bottom of wine bottles. In the 
interior of the mould is a loose “ pusher” or die having a flange at 
the bottom of the same diameter as the mould. This die is 
mounted on a spindle so arranged that it can be caused to rise 
within the he at the same time as the heated glass is being 
blown. (July 24, 1880). 

3059. Machinery for Sand-Papering Wood, &c.: 

.B m, L d (W. H. Doane, Cincinnati, U.S.A.) (8d. 
6 Fiss.}—The sand-paper is carried on the surfaces of two revolv- 








ing drums, beneath which is a tank or pan for collecting the dust, 


which is discharged through an exhaust pipe. 

passed between top and bottom rollers, and toeeed me. % repidls 
revolving drums. The feed and pressure rollers are made ad ast. 
able to suit varying thicknesses of wood, and the degree of pres- 
sure required. The entire feed and gomsare mechanism is carried 
by a movable frame, which can be tilted up for access to the sand- 
paper drums when they require fresh covering. The combination 
= 7 Aaa parts of the machine constitutes the invention. (July 
24, 1880). 


3061.*° Tricycles, &c.: 8S. Chatwo 

[2d.]—The machine has two driving wheels ry sat ~~ 
wheel. The treadle cranks are formed on the axis of the main 
wheels and the rotary motion of the axis is imparted to the wheels 
through gearing. The bosses of the main wheels have necks pro- 
jecting inwards into bearings at the ends of a bow frame, upon 
which is the driver's seat. In place of cranks, drums or ratchet 
wheels may be used. (July 24, 1880). 


3062. Automatic Fire Alarms: R. T. Brown 
Peckham, Surrey. (/. Bogen, Valparaiso, Chili). (6d. 6 Figs.| 
—Two straight compound blades each composed of two strips of 
different metals are soldered together in such manner that when 
heated they will become curved. The blades are arranged side 
by side and parallel to each other, and at one end are attached 
to insulated supports, and at the other are placed in contact. These 
two blades are enclosed in a metal and form a “detector” 
instrument which can be placed in any position where protection is 
judged to be necessary. The instrument is connected by wires 
from a battery, and an electro-magnet is so arranged that the 
armature Can operate a bell and give an alarm when by the heating 
of the detector the blades become bent and the circuit is thereby 
broken. (July 24, 1880), 


3065.* Manufacture of Roll Tobacco, &c.: A. 
T. Lendrum, Belfast. (2¢)—Instead of enclosing the rolls 
with coils of rope when in the press, hoops of metal are employed. 
The hoops are made of two semicircles hinged together at one end 
and connected by any suitable catch arrangement at the other 
The top and bottom hoops on a roll have internal flanges 
(July 26, 1880). 


3066. 





Steam es and Bollers: G. M. Bab- 
cock, Plainfield, New Jersey, U.S.A., and 8. Wil- 
cox and N. W. ;Pratt, Brooklyn, U.S.A. [10¢. 30 Figs.) 
—Relates firstly to the means of operating the valves, secondly to 
the method of insuring dry steam in the cylinders, and, thirdly, to 
improvements in boilers or steam generators, (1) The valves are 
of the semi-cylindrical type known as “Corliss, they have a 
separate wrist plate, and a separate train of connexions for the 
steam valves and exhaust valves respectively. Both trains are 
worked by a duplicate style of link known as“Allen.” Referring 
to Fig. 1, F is the link, which operates two link blocks for working 
the steam valves and exhaust valves respectively. F' is a short 
arm standing between the two links, and connected by a lateral 
link to the centre /, so that when the eccentric E* revolves the link 
receives a culiar motion. It tilts or oscillates, working each 
end up and jag whilst it bodily rises and falls to the extent of 
the throw of the eccentric sufficient for the lap or lead of the 
valves. The engine is reversed by shifting the link blocks to one 
or the other end of the link, as near to or as far from the end as 
desired, the arrangement being that the cylinders receive a very 
little steam when the blocks are in the centre of their respective 
links. One of the blocks is connected by a rod G* to a wrist plate 
c, and the other block by a similar rod to a second wrist plate on 
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the same centre. The manner in which the valves are connected 
to the wrist plates will be understood by reference to Fig. 1. The 
improvements in the air pamp form a feature of (this invention. 
The arrangement is shown in Figs. 1, 2, and 3. The pump is 
operated from the crosshead D by a rocking lever I. he 
pump body J has an interior casing fitting closely around the 
hollow plunger. The body is divided by a platform J', and the 
space above by a partition J*. The peculiarity of the arrangement 
is that by the small cross sectional area of the plunger and the great 
horizontal area of the pump body, the rapid descent or ascent of 
the plunger causes only a slight rising and falling of the water 
surface in the pump body, so that although the pump may be 
driven at very high velocity there is no danger of fracture, (2) 
The second part of the invention is shown in Fig. 4. Misa 
cylindrical vessel divided by a partition M'. The upper part con- 
tains steam at full boiler pressure; the lower contains steam at 
the lower pressure, which obtains between the high and low-pres- 
sure cylinders, The boiler steam passes through pipe K, and is 
caused to whirl around in a small space between the outer shell and 
the cylindrical curtain M*. Thesteam in thus whirling throws all 
its water against the shell M, where it trickles down, sand is 
gathered at the bottom, and the dry steam passes by the opening 
M* to the upper cylinder of the engine. The steam is worked 
expansively, and after leaving the cylinder enters through nozzle 
M® intothe lower part of the vessel, where the steam is again 
whirled round and deposits its water in the interior of the shell, 
and rising escapes through nozzle M’, and is delivered to the 
lower cylinder of the engine and worked expansively. (3) The 
improvements in steam boilers are stated to provide for better 
examination and repair, and to insure proper circulation of the 
water. (July 26, 1880). 

3068.* Bicycles: W.M. Lett, Kenilworth. (24—) 
Is to prevent the rider of a bicycle ‘coming a cropper’ upon the 
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motion of the vehicle heing suddenly arrested. An arm projects 
in front of the machine and carries a small wheel which runs just 
clear of the ground, — at such times as the bicycle has a ten- 
dency to turn over. (July 26, 1880), 


3070. Differential Valve Gear of Steam En- 
es: H. Davey, Leeds, Yorkshire. [8¢. 11 Figs.)— 

f= wom to improvements in the differential valve gear described in 
previous 8 pecifications. According to the present invention stops 
are applied to one of the fulcra of the differential lever, so that it 
is capable of a limited amount of movement, by which means the 
motion of the cataract piston may be arrested at any point of its 
stroke, so that it can have only a definite lead depending on the 
adjustment of the stops in sdvance of the engine motion. The 
illustration shows this arrangement. E is the differential lever 
connected at its end F to the crosshead of the engine, and linked at 
Ztothe auxiliary piston B, which is controlled by the cataract 
piston A in the usual manner. To the end of the lever is a linked 














rod G connected to the valves of the main engine, and which has 
its movement limited by the stops K and L. If the point F were 
supposed to be stationary the movement of the point Z, and con- 
sequently of the pistons A and B, would be determined by the 
range of rod G between the stops K and L. In ordinary differential 
gear these stops do not exist, so that while F is stationary the point 
Z can be moved by the piston B over its whole stroke, giving a com- 
plete stroke to the valve rod G, and this may occur before the 
engine begins to move the point F. By the stops K and L the 
piston B is prevented from completing its stroke until after the point 
F has moved with the engine, consequently by the adjustment of 
the stops the piston B can be given a definite Jead in advance of the 
engine. Describes other arrangements. (July 26, 1880). 


3071. Machinery for Weaving Seamless Corsets, 
&c.: J.C. Mewburn, London. (La Societé Stiegier et 
Cargemel, Bar-le-Duc, France). (6d. 8 Figs.}—The characteristic 
feature of this invention is the application to power looms of a 
movable presser, or holder, which draws the fabric by the action 
of the loom itself, 80 that gores and gussets may be produced and 
seamless corsets woven. In hand-loom weaving the production of 
the gores is accomplished by the attendant giving successive less 
travel to the batten, when the material of the gore is woven, by 
bringing the material up to the batten until itis in a straight line. 
This method is not applicable in power looms because the “lay” 
has always the same travel. According to this invention the full 
travel is given corresponding to the production of the gore; when 
this travel is made the presser or holder frees the fabric, and the 
weights which tighten the warp threads bring up into a straight 
line the line of weaving stopped by the reeds; the sbuttle then 
weaves for the whole length andthe gore is made. The lengths 
woven in the course of the formation of the gore are as usual 
determined by the Jacquard. This arrangement allows of the use 
of fly shuttles, which cannot be used by the ordinary methods. 
(July 26, 1880), 


3072.* Removing the Bitterness of Lupines: G. 
W. von Nawrocki, Berlin. (/. Schlaeger, Insterburg, 
Prussia). (2d.)—The lupines are first exposed to a heat of 210 deg. 
to 220 deg. Fabr. for about ten minutes in akiln, and are placed 
while hot ina suitable vessel and covered with water for about 
5 in. to 8 in. Or the lupines may be heated by being boiled for a few 
minutes and afterwards thrown into a vessel with the water in 
which they were boiled. In either case they are left to soak for 
about 24 hours, when the water is drawn off and fresh water 
applied. This treatment is repeated a third time, when the lupines 
are ready for use. (July 26, 1880). 


3073.* Manufacture or Ornamentation of Mould- 
ings, &c.: . Westman, Birmingham. § (2¢.}—Orna- 
mental designs are printed on mouldings in one or more colours 
by using printing blocks with suitable surface and of an elastic 
material. The mouldings are fed to the block by hand or 
machinery, and the block is reciprocated by suitable gearing. Or 
the printing may be effected by a revolving or other curved print- 
ing block orroller. (July 26, 1880), 

3075. Bottle Washers: A. Clark, London. (¢. /. 
Dows, Boston, U.S.A.) 5 Figs }—Relates to a machine for 
washing the interior of bottles, and comprises (1) a revolving brush 





(rd. 


or scraper consisting essentially of a hollow hub having a pair 
of spring arms and an elastic flexible connecting tie of india- 
rubber, moulded and provided with sockets to receive the ends of 


the spring arms, and having its outer surface corrugated, the 
whole being adapted to be compressed so as to enter the mouth of 
a bottle and to expand automatically therein. (2) A hollow shaft 
adapted to convey water to the interior of the bottie and mounted 
in suitable bearings in which it can be rotated at a high speed with 
the above described brush or scraper at its end. (3) A sleeve with 


readily accessible in such position. The box is connected to its 
case in such manner that it can be only partly slid out of it. The 
connexion may be made by means of a slip of paper, one end of 
which is secured to the underside of the box, and the other to the 
inner side of the case, The sides of the box are cut near one end, 
so that when the box is projected from its case the end may be 
turned down into the same plane as the bottom, and a hole is 
formed in the said end by which the box may be suspended. Boxes 
that are intended solely for hanging, have a flap with a hole in it, 
which is temporarily secured during transport by a gummed strip 
over the ends of the matches, (July 27, 1880). 


3089.* Elevatorsfor Raising Water from Mines, 
&c.: J. and G. Day, Glamorgan. ([2u.)—The apparatus 
is in general form similar to a steam injector, but the motive 
power is water, not steam, the vacuum being caused by the velocity 
of the small stream of water. ‘The elevator consists mainly in a 
body having two interna] nozzles, one being a discharging nozzle, 
and the other through which the head waterflows, ‘The specifi- 
cation does not clearly state how the apparatus is applied for 
raising water from mines. (July 27, 1880). 


3090. Rotary Engines, &c.: M. G., A. M., and 8. 
M. Imschenetzki, St. Petersburg, Russia. (6d. 10 Figs.) 
—May be used as an engine, blower, pump, or fluid metre. The 
novelty consists in the construction of the cylinder of interior curvi- 
linear form and the arrangement of the piston. The piston is inthe 
form of a flat plate, and is carried by a slot in an enlarged end of 
the shaft within the cylinder. The peculiar feature of the contour 
or curve of the cylinder is that the centre of the axis or shaft is 
the focus, and that the sum of corresponding radii passing through 
the focus is constant, When therefore the slotted end of the shaft 
revolves, the two ends of the plate or piston touch the interior of the 
cylinder throughout the entire revolution, The end of the shaft is 
of such diameter that it touches at one point the inside of the 
cylinder, and the inlet and outlet ports are placed respectively on 
each side of the place of contact. (July 27, 1880). 


3095. Separable Buttons, &c.: I. L. Garside, of 
Paterson, New versey, U.S.A. [6d 21 /iys.)—Is applic- 
able for sleeve buttons or solitaires, or shirt studs and other pur- 
poses. The button is made in two parts, the lower part having a 
flat stem of rather less width than the button-hole. The stem 
terminates in anotch on each side, which engages with two spring 
catches when pressed into the upper part of the button. To 
unfasten the button the upper part is turned by the thumb and 
finger, which action causes a cam plate to act upon and withdraw 
the spring catches. (July 27, 1880). 

3096.* Manufacture of Iron and Steel: L. M. 
Lindberg, Kohisva,Sweden. [2d.]—Consists of a method 
of converting crude or pig iron, which the inventor terms “focus 
converting.” A bath of molten iron is provided on the hearth of a 
furnace, and rich gas with air is caused to enter the furnace with 
great velocity, and in such a manner that a focus flame is produced 
which is directed against the surface of the molten iron. The 
flame removes by its velocity the slag from the surface, and owing 
to its concentrated heat ana oxidising power causes the conversion 
of the iron to steel or malleable iron, and this can be effected with- 
out any manipulation or admixture unless specially desirable. 
(July 27, 1880). 


3097. Composition for Cleansing Boilers, Con- 
densers, &c.: W. Seymour, Wallsend-on-Tyne, 
Northumberland. (2d.)—ihe composition is a preparation 
of extract of Jime, sulpbate of salt, chalk, and coal in about equal 
proportions, which materials are pulverised and roasted in a fur- 
nace and then boiled in water until reduced in bulk and rendered 
of the consistency of clay or dough; it is moulded into shape and 
when set is ready for use. The composition is applied by intro- 
ducing small pieces into the water while the boiler is at work. 
For other vessels, such as tanks, casks, &c., it is used with hot 
water. (July 27, 1880). 


3099.* Revolving Liquor, Fruit, and Confec- 
tionery Stand: [J. Seelig, London. ([2d.j)—The stem 
of the stand is of metal, a tube is fixed in the foot around 
which revolve frames or trays containing the bottles. The 
design is intended to represent an epergne. The upper contains 
hot water, The centre pipe, which acts as the pivot supplies heat 
by means of gas or spirit. The whole is surmounted by a tray or 
dish for containing fruit or flowers. (July 28, 1880), 


3100.* Tools for Dressing Stones: T. Wood. 
Okehampton, Devonshire. (2¢.)—A thin flat cutting 
cbisel is fixed within a recess in the head of the tool head by set 
screws. Each tool can thus be provided with several interchange- 
able cutting chisels to replace those which become blunt. (July 28, 
1380) 


3101. Paper-Makers’ Drying Felts: J. Porritt, 
Stubbins Vale, Lanc. ([2¢.)—Consists in so joining cotton 
drying felts that the cloth presents an even surface on both sides, 
so that when one side has become worn or injured it can be turned 
and the other side used. The cloth is made several folds to the 
required thickness and woven 80 as to form one cloth. To make 
the joining the ends of the warp threads of the inner folds are 
knotted together to their corresponding folds; the knots are then 
pressed or beaten to make them imperceptible. The warp threads 
from one end of the outer fold are drawu over the joining of the 
inner folds and into the other end of the outer fold, from which 
corresponding warp tbreads are drawn out so as not to increase 
the thickness of the cloth at the joining, (July 28, 1880), 

3102. Apparatus 8 Cutting and Mincing 


Sausage Meat, &c.: T. Williams, London. [6¢. 2 Figs.) 
Refers to mincing machines, in which rotating knives fixed on a 





a funnel-shaped mouth working loosely upon the brush-carrying 
shaft, so as to encompass the said brush and compress it to a 
suitable size to enter the mouth of the bottle, and adapted to be 
moved endwise on the said shaft, to,uncover the brush by placing 
the nozzle of the bottle in the funnel-shaped mouth of the said 
sleeve, and applying force to the bottle to move it on to the brush 
in line with the axis of motion 
the flow of water through the hollow shaft. 


3081. Jelly Moulds and Packages: T.F. Black- 
well, Soho Square, Middlesex. [tid. 5 Figs.j}—‘lhe com- 
bined mould and package is formed with a bottom soldered in, so 
that itcan be readily torn away. The jelly is placed in the moulds 
in a liquid state, and the filling hole closed by a cap of sheet metal 
soldered over it. The mould is made of an ornamental form, so 
that when the jelly is turned out itis fit for the table. (July 26, 
1880). 


3083.* Glove Fasteners: W. F. Hall, Birming- 
ham. (2d.}—To one side of the glove is attached a plate of metal 
carrying in @ groove a fist steel spring. A hinged hd or covering 
with a projecting heel-piece bears upon the spring; @ small stud 
of the plate is received in a countersink in the cover. To fasten 
the glove am eyelet attached to the other side of the glove is 
passed over the stud and the lid or covering closed down. To 
unfasten the glove the cover is raised and the eyelet lifted off the 
stud. (July 27,1880). 

3088. Matchboxes: W.J. Webster,London. [67.] 
3 Figs.)—Is applicable to “slide boxes,” snd is for the purpose of 


(July 26, 1880). 


(4) A valve or cock for controlling | 





rendering such boxes capable of being suspended, and of being 


horizontal shaft work in conjunction with a rotating bowl. The 
improvements consist in (1) driving the knife shaft so that it con- 
stitutes the first motion shaft of the machine. (2) Mounting the 
loose pulley on a separate fixed stud. (3) In transmitting the 
rotary motion to the bow] from the knife shaft by a vertical 
spindle and gearing. (July 28, 1880). 

3103. Treating Leather Scrap, &c.: H. Lissagaray, 
London, [4¢.}—Is for treating leather, horn, feathers, ac., in 
such a way as to fit them for manure by subjecting them first to an 
alkaline solution at a temperature of 100 deg. Cent., and then toa 
desiccating process at 150 deg. Cent.; 3 to 5 per cent. of caustic 
alkali is employed to each 100 parts of material to be treated. 
After the boiling is complete the liquoris run off, and the remaining 
matters are raised toa temperature of from 115 deg. to 130 deg. 
Cent., and the hot gases from the furnace are drawn through the 
vessel until the leather swells up and becomes cellular like bread. 
After cooling it is pulverised. (July 28, 1880). 


3105.* Bicycles, Tricycles, &c.: J. Bonner,Coven- 
try, Warwickshire. [2¢.)—Has reference to the foot pedals 
of bicycles and tricycles. The improvements consist in fixing on 
the end of the crank-pin a ring about 2 in, in diameter. The ring 
is in planeat right angles to the crank-pin and eccentric thereto. 
The foot pedal is an elliptical ring, the underside of which carries 
the upper half of an eccentric clip to which is fastened the lower 
half, which has a weight sufficiently heavy to give the pedal when 
at liberty to move a nearly horizontal motion. (July 28, 1880). 


3106. Attaching Door and other Knobs to their 
Spindles: G. Hookham, Birmingham. [6d. 26 Figs.}— 


On the angles of the spindle are a number of notches, in one of 
which notches the conical point of the fixing serew engages. The 
notches are not opposite one another, so that the position of the 
knob may be adjusted to suit the thickness of the door. Describes 
the manufacture and form of mounts for non-metallic knobs. 
(July 28, 1880), 


3107. Hydraulic Main for the Distillation of 
Gas: G.W.von;Nawrocki, Berlin. (/. oerster, Koenigs- 
berg, Prussia). (4d. 2 Figs.}—Has reference to the application of 
an apparatus for taking off the pressure on the interior of the 
retorts used for the distillation of coal, and consists mainly of a 
hollow cone, which during the distillation serves to prevent the 
hydraulic closure of the dip pipe in the hydraulic main, but 
serves to re-establish it again during the charging of the retorts ; 
a is a hollow cone or ring, which during the distillation assumes its 














lowest position under the tar level in the hydraulic main A. Itis 
suspended to the lower end of the rod 6 which is connected to an 
outer lever and rod, by means of which the hollow cone may be 
raised from the retort firing room into the position shown in dotted 
lines, and be brought into connexion with the gas pipe d before 
the retorts are opened. The invention is applicable to the dis- 
(July 28, 1880). 


Fastening Devices for Window Sashes, 
T.H. Austin, Birmingham. (2¢.)—A circular bolt 
sliding in a circular grooved piece serves to lock the two sashes 
together. There is a spring which locks the tolt when it is shot. 
A modified form of the apparatus is applicable to trunks, doors, 
&c. (July 28, 1880). 


3109. Wringing Machines: E. Clements, Great 
Russell-street, London. [6¢. 1 Fig.J—Relates to centri- 
fugal machines, or “ hydro-extractors.” The improvements consist 
in the arrangement of mounting the centre axis so that the weight 
of the revolving cage and its load is used to obtain the necessary 
adhesion of the bevel friction wheels by which the rotary motion is 
imparted. The ordinary step bearing is dispensed with, and 
the vertical spindle carries at its lower end a bevel friction 
pulley, whilst its upper end is attached to the top part of a hollow 
conical centre of the revolving cage. The vertical spindle is kept 
in an upright position by a vertical sleeve which is fixed to the 
bottom of the outer vessel or tank of the apparatus and passes 
into and is surrounded by the hollow conical centre of the revolv- 
ing cage. (July 28, 1880). 

3110. Abating Smoke, &c.: H. Walker, Monk- 
wood, Derbyshire. (6d. 3 Figs.)—This is practically an 
improvement in coke ovens, the object being to abate the black 
smoke, and collect and condense to a large extent the volatile 
products given off, and to utilise the combustible gases for 
generating steam, or for heating or illuminating purposes. When 
the gases cannot be so utilised they are disposed of by being 
burned without generating dark smoke. The invention is especially 
applicable to existing coke ovens, and consists in arranging in the 
jengthway of the ovens a sufficiently large pipe a which is partially 


tillation of other bodies than coal. 
3108.* 
&c.: 








filled with water; and in connecting the outlet } from each oven 
by a branch pipe a! with the pipe a, the end of which branch pipe 
descends below the surface of the water. The products of com- 
bustion and distiJlation pass from the oven c into the main pipe a, 
first descending into and then rising through the water, leaving 
the tar and other matters in the water. The upper part of the 
main conveys the gases to the place where they are to be utilised 
or destroyed. (July 29, 1880). 


3112.* Apparatus for Producing Light and Heat 
by the Combustion of Hydro-Carbon Oils, &c.: 
F. Wilkins, London. [4¢.}—Consists of a method of con- 
structing and arranging apparatus for impregnating ordinary air 
with the vapour of inflammable liquid such as light hydro-carbon 
oil. A long shallow vessel closed above, and partially filled with 
the liquid, has openings at one end for the admission of air. The 
air passing over the liquid becomes impregnated with its vapour, 
and escapes through an opening at the other end of the vessel, 
when it descends by a pipe to the burner. (July 29, 1880). 


3113.* Apparatus for Recording Music: E. Hoyer, 
Bow, Middlesex. [2¢.)—The object of this invention is to 
enable a composer of music while having his mind solely occupied 
with composing, to record in a clear the position 
played on theinstrument. The keysas they are struck are caused 
to move points or pegs or pencil markers, which form indentations 
on a travelling paper band, or a cartonised band can be used and 
the pegs made to impress the marks upon paper, which may be 
ruled for the purpose and marked into clefs. The marks or 
indents appear as dots or dashes of different lengths, according 
to the duration of the depression of the keys. (July 29, 1880), 


3114. Motive Power Apparatus for Working, 
Dr , Rivetting, Hoisting, and other Machines: 
A. C. k, Glasgow, N.B. [(4d.)—Refers to an arrange- 
ment for actuating portable machines by liquid pressure sup- 
plied by flexible pipes communicating with a set of pumps and 
a steam engine. As no drawings are filed with this specification, 
and it is not explained in what manner the pressure of liquid acts 
upon the various machines,j a satisfactory description of this 
invention cannot be given. The inventor claims as novel and 
original ‘The combination of portable steam-pumping apparatus 
with drilling, rivetting, hoisting, or other portable or fixed 
machines worked by liquid pressure supplied by such pumping 
apparatus.” (July 29, 1880). 
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plunger ¢ which enters the opening g of the mould for the purpose 
ioned ig the moulds consists of a 


The apparatus carryin 





3115.* or Spinning d inding 
Cot &o.: J. Parker, Rochdale. [2d}—The hi 
to resemble in part a roving or slubbing frame, A ring 


or hollow cylinder is used instead of a flyer, and the spindles are 
driven by wharves and bands. The yarn being spun is wound in 
the form of a cop on the bare spindle. The taking-up motion is 
controlled by a differential or “ jack-in-the-box” motion, in which 
cone drums of peculiar construction are employed. On the surface 
of the driving cone is formed a spiral projecting strip or a spiral 
line of teeth, commencing at a point near the smaller end, and 
after passing in a spiral direction to the opposite point of diameter 
at the larger end, returning spirally to the original point of 
departure at the smaller end of the cone. The driven cone is 
similarly provided. The effect of the arrangement is that the 
second cone will be driven at a gradually increasing speed for the 
first half of each revolution of the driving cone, and at a corre- 
rs ingly diminishing speed for the second half of each revolution. 
(July 29, 1880), 
3118.* Sewing Machines: H. J. Haddan, London. 
A. Déring, Leiprig.) (2d.]—Relates to double-stitch mechanism. 
looper forming the meshes is connected with the baseplate 
or disc upon which it rests only by a small part of its circum- 
ference, so as to leave a small clearance between the base of the 
catcher and the disc. The catcher obtains an oscillating motion 
by means of toothed gearing mounted on its spindle, and is made 
hollow in the centre for a spool or ball of thread placed loosely in 
the hollow space. The l is covered by a plate projecting into 
@ recess of the looper. The needle passes down first through a 
recess at the circumference of the base of the plate, and then by a 
short return motion forms a loop to be seized by the point of the 
looper duri the motion of the latter, the needle having been 
reviously “shifted aside by a tooth on the baseplate. By the 
er motion of the looper the thread is sed into a vertical 
groove from which it is subsequently withdrawn, and slides 
behind the spool, after which a return motion of the looper takes 
place, and the needle is lifted. (July 29, 1880). 


3120.* Tennis Marker: J. Appleby and A. L. 
8 ham. ([2¢.)—Comprises a dial and an 
index finger. On the dial are notches into which the point of the 
index fits, but from which it can be raised when it is required to 
move it. (July 29, 1880), 


3138.* Revol Shutters: J. Stones and T. 
Kirby, Barrow-in- ess. (2d.)—Is for lubricating the 
bearings of revolving shutters. The lubricating materia) is con- 
tained in a chamber and distributed by a wick. The shutter shaft is 
made of a square bar, and the ends are fitted thereon, so that the 
shutters rest on the ends, which also form the oil chambers. 
(July 30, 1880). 

3139. Kilns for Drying and Burning Glazed 
Bricks, Baths, Sinks, &c.: W. Holcroft, Stour- 
bridge, Worcestershire. (8¢. 7 Figs.)|—The object is to 
insure uniformity of heat in the several parts of the kiln, economy 
of fuel, and ready control over the temperature of the kiln. The 
features of novelty of the invention consist in the arrangement of 
the fireplaces and flues on opposite sides of the kiln; the fireplaces 
and fiues on one side being so arranged with respect to those on 
the other side, that between each two ascending flues from the 
fireplaces on one side is a descending flue from the fireplace on 
the opposite side of the kiln, the several fireplaces being connected 
with longitudinal flues under the floor of the chamber of the kiln. 
Also in the a ent of the end fireplaces and the end flues, 
combined with divided flues in the entrance of the “ wicket” ends 
of the kiln for the purpose of heating that part of the kiln. (July 
30, 1880). 


3181. Manufacture and Treatment of Copper, 
&c.: J.H. Johnson, London. (?. Manhes, Paris). (4¢.)— 
The special object of the process is to cheapen and facilitate tne 
treatment of sulphurised copper ores by suppressing the repeated 
roastings and fusions which take place in the processes at present 
in use. The invention is based essentially upon the combustion 
and oxidation of the sulphur and the iron by the forced passage of 
air through the matte of molten copper in a Bessemer converter. 
The process in the treatment of sulphurous copper ores is as 
follows: Without any preliminary roasting, the ore is smelted in 
a cupola or “ half-high” furnace. This smelting eliminates the 
earthy matters by forming a dross or scoria, and concentrates 
the metallic parts into a matte, which is more or less rich in 
copper, but always contains iron and much sulphur. The molten 
meta] is run directly from the furnace into the converter, which is 
previously heated. The method of working the coverter is similar 
to that adopted in treating pig iron by the Bessemer process. The 
passage of the blast through the molten matte raises the tempera- 
ture considerably, and the elimination of the sulphur is attended 
by violent liberation of sulphurous acid, and a similar action 
takes place with regard to arsenic, antimony, and other volatile 
substances. The burnt or oxidised iron is transformed into sili- 
cate by contact with the earthy matters which exist in the lining 
of the converter, the transformation being assisted if necessary by 
the addition of silici fluxes, ¢ ntly a scoria is formed 
which floats on the molten metal, and which is removed in the 
ordinary . The completion of the operation is indicated 
by the disappearance of the sulphurous vapours, and the prodact 
is crude copper, which may be treated by the ordinary refiniog 
processes. (August 3, 1880). 


3216. Moulds for the Manufacture of Paving 
and other Bricks, &c.: W. Batten, Aston, Bir- 














mingham. [6d. 6 Figs.}—The improvements consist in making 
the moulds with a closed top or cover which has an oblong 
opening, and jointing to the top of the mould an arm or lever 
carrying on its underside a frog or plunger which can enter the 
opening, 80 as to consolidate and force the molten slag or scoria 
into every part of the mould, and to expel the excess from the 
mould through openings or sages in the sides, by which means 
the bricks or blocks are made of uniform depth or thickness. The 
illustration represents an apparatus in conjunction with which 
the improved moulds can be used. The moulds are intended for 
the manufacture of paving brick and blocks from slag or scoria: 
a is the fixed part of the mould, 6 a hinged part which, when 
closed, is retained by hook ¢, The lever A carries a frog or 


carriage & working on a tramway. A vertical shaft / supports by 
tie-rods g a horizontal wheel or ring m. By turning the appa- 
ratus round the moulds can in succession be brought under the 
vessel containing the molten slag or scoria, and the filled moulds 
operated upon by the lever A, and the finished brick or block 


removed. (August 6, 1886). 
3220. Treatment of Wool, &c.: C. Kesseler, 
Berlin. (4. Werner, Frankenberg, Germany). (4d.}—Relates to a 


rocess for treating wool or other materials, so that when manu- 

fectured into garments or bandages, it acts as a substitute for 
sulphur baths or ointments. The invention consists in impreg- 
neing the materials by precipitating in them sulphur in a fine 
state of distribution. The material, after all oily matter has been 
removed, is placed in tepid water. The wet material is then 
passed into a bath of cold water and sulphuric acid, and allowed 
to remain therein for four hours, when the material is passed 
through cold water only, and subsequently placed in a bath con- 
sisting of a solution of sodic sulphate in cold water in the pro- 
portion of about 16 to 18 grammes of the former to one litre of 
the latter. Finally the material is taken out, slightly rinsed in 
cold water, and left to dry, when it is ready for use. (August 6, 
1880). 

3240. Manufacture of Upholstery Nails: W. 

tt, Farrington, Hereford. [6¢. 7 figs.)—The novelty 
of the invention consists in making upholstery nails having short 
bodies and broad mushroom or dome-sha eads from one 
piece of ductile metal wire, so that there is no liability of the 
separation of the head from the body. The brass or other wire is 
first operated upon by dies to produce a nail having the body of the 
required shape, but with a flat head which is produced by an 
upsetting or heading die whilst the wire is in gripping dies. The 
flat-headed nail is subsequently placed in a fixed die, and by means 
of a movable die or stamp the flat head is fashioned into the 
mushroom or dome shape required. The movable die may be 
engraved so as to produced a pattern upon the nail head. (August 
7, 1830). 

3361. Refining Sugar: A  Sauvee, London. (Z. 
Commerson, Marseilles). [(24.)}—Up to the present it has not been 
possible to convert all the syrup from the first boiling into sugar 
titfor sale by one operation ; the object of the invention is to avoid 
this difficulty. Im the case where loaf sugar is manufactured, 
instead of heating the residuums from each boiling one after the 
other, by which means sugars poorer and poorer in quality are 
obtained, all the necessary operations for purifying and obtaining 
a better colour are performed at the same time on the green syrup, 
so as to obtain after the operation a mass much purer in colour 
than usually produced. The mass is disintegrated, dried, and 
reduced to bastard in a grinder. The process is applicable to 
moist and to cane-juice sugar. (August 19, 1880). 


4665. eechloading Firearms: W. R. Lake. 
London. (J. Kirkwood, Boston, Mass., U.S.A.) (6d. 14 Figs.)— 
The first part of the invention relates to self-cocking breech- 
loading guns, and has reference to effecting the self-cocking and 
the locking of the trigger in a more simple manner than hereto- 
fore. The second part, to an improved cartridge shell ejector, 
which throws the empty shell completely out of the barrel, The 
barrels A are pivotted at a to the breech-piece B; C is the hammer, 
It is pivotted atc to the breech-piece, and its arm c' bears at its 
end a horizontal pin or spur c* that projects upon a shoulder formed 
upon the locking lug c* attached to the barrel. This shoulder is 
formed by cutting a recess in the side of the lug. or by attaching a 
flat piece to its bottom. The hammer bears near its striking enda 
tumbler catch adapted to engage with the sear nose ¢ on the sear 
E, The trigger and trigger spring are of ordinary construction. 
The connexion between the end fof the hammer spring and the 
hammer is effected by means of a toggle /', which enters into a 
tapering slot /? in the hammer. Upon unlocking the barrel it is 
turned downwards at the muzzle, thereby lifting the breech anc 
the lug c*, causing the hammer ¢ to be moved on its pivot suffi- 
ciently to enable the tumbler catch to engage the sear nose. The 





connexion between the arm c’ of the hammer and the lug is such 
that sufficient play is slowed to the pin projecting on the shoulder 
e* while the breech is being moved upwards. Upon the downward 
movement of the breech, the shoulder is disengaged from the 
pin, and the hammer is tripped upon, releasing the trigger in the 
usual way. The device for locking the trigger before the cocking 
of the hammer consists in the sliding bar G, one end of which 
projects into a recess in the side of the stud, which is operated 
by the top lever g* in retracting the bolt H from the locking lugs. 
This recess is of such a shape, that upon the partial revolution of 
the stud its shoulder acts to move the bar horizontally, thereby 
causing it to move the locking bar G' sufficiently to shut upon the 
trigger. A modification is described in the specification whereby 
the locking bar is adapted to lock the sear instead of the trigger. 
(2) The cartridge ejector is provided with a stem sliding in a line 

aralle) to the axis of the barrel, and having an offset or shoulder 
in combination with a rocking lever, spring, and pin. A stop is 
provided to limit or modify the action of the spring upon the 
ejector, or to entirely prevent the spring from acting thereon. 
(November 12, 1880). 
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GIRDER BRIDGES. 

AT the meeting of the Institution of Civil Engineers, 
held on Tuesday, the 22nd of February, Mr. Abernethy, 
F.R.S.E,, President, in the chair, the paper read was “ On 
the Weight and Limiting Dimensions of Girder Bridges,” 
by Mr. M. am Ende, Assoc. M. Inst. C.E. 

The author treated of a formula for the weight of girder 
bridges, which he based, to some extent theoretically, upon 
the strains in the principal or primary parts, viz., the 
flanges, the vertical web, and the wind-bracing, and to some 
extent empirically, upon the experimental construction of 
the secondary parts or bracing. A distinction was made 
between the theoretical and the practical weight of girders. 





The former was the weight of an ideal structure, without 





connexions and lateral stiffening ; the latter contai 
theoretical weight together with constants of mete” 
tion for the varieus ss and an item for secondary brac- 
ing in addition. The constants of construction (such as 
the allowances for rivet holes and cover plates) were gene- 
rally understood, and there was no t variety of prac. 
tice ; but practice varied greatly with regard to the allow- 
ance for secondary bracing. It would be inaccurate to draw 
conclusions from existing structures as to that item, even 
for structures of equal size ; but it would be entirely mis. 
leading to do the same with regard to structures of much 
larger size and of different proportions. The author con. 
sidered it, therefore, requisite to desiga such structures in 
order to ascertain the item for secondary bracing over the 
whole range of practical construction. Omitting smaller 
structures, in which the secondary bracing was ruled 
by considerations apart from strict economy, this range 
extended from spans of 150 ft. to 1500ft. The designs 
represented spans of 1500 ft., 1000 ft., 750 ft., 500 ft., 255 ft., 
and 150 ft., the latter two having been executed for the 
Costa Rica State Railway. The system, common to all, 
= novel ; and great economic advantages were claimed 
or it. 

The principal features were: 1, a polygonal form of the 
top flange composed of only five straight or nearly straight 
members ; 2, in consequence of this form few meshes in 
the web; 3, the depth of the girders'at yj; and 4%; of the 
span was equal to one half of the depth in the centre as 
characteristic of the form of the girders; 4, the depth in 
the centre was equal to } and 4 of the span; 5, the widths 
of the bridges were determined according to a practical 
formula; 6, the construction in detail was accomplished 
almost entirely with rolled bars, plates being used only at 
the junctions of the principal members. Points 1 to 3 were 

ed upon a calculation of the theoretical weights of a 
number of forms of girders with a polygonal as well as with 
a curved top flange, the results being stated on a diagram. 
Point 4 was based upon results derived from the formula 
referred to in the latter part of the paper. Point 5 required 
a formula of a curve which was an asymptote to a straight 
line of an assumed inclination (here 1 in 30); such a curve 
was a hyperbola. Point 6 was in accordance with the 
modern style of bridge-building. 

From these designs six values for the secondary bracings 
were derived. If, then, the weight was hypothetically 
put: 

2’ (D+2") “(B yy L 
viz-, as a function of the three principal dimensions of the 
structure, D the depth, B the width, and L the span, five 
values would be sufficient to determine the five constants. 
They were found to be the following ; 


—10; 2/=—6; 7=Y=} 


This constituted the empirical part ofthe problem. Refer- 
ring again to the theoretical part, a simple system had to 
be chosen, since a formula was required equally correct for 
all proportions of span to depth, besides not being too com- 
plicated. Such simple systems were the girder with two 
parallel flanges, and the bowstring girder with a parabola of 
the 2nd degree. The latter was preferred as having more 
points of resemblance with the girder of greatest economy 
than the former. The weight of the ideal structure men- 
tioned above was determined entirely on theoretical 
grounds, while the necessury additions for the practical 
weight were derived from the designs, under the assump- 
tion that an equal degree of economy could be observed in 
practical construction of the bowstring girder. The for- 
mula for the weight of the parabolic girder bridge thus 
completed could be utilised to ascertain not only the limit- 
ing spans of such bridges, but also a point of greater import- 
ance, viz., the most economic proportion of the depth to 
the span of the girders. This influence of the depth upon 
the weight of girders was illustrated by a diagram, which 
formed the record of a large number of results obtained 
from the formula. The author was led by it to conclusions 
which were in perfect harmony with experience and modern 
practice, viz., that for very large bridges the best propor- 
tion of depth tospan was from about 1 in 4 tol in 5, and 
for small bridges 1 in 6to lin 8. With a view of applying 
the formula to other systems, especially to the system of 
greatest economy, the theoretical weights of various forms of 
girders were calculated, and the results tabulated on the dia- 
gram before referred to. This embraced the parabolic girders 
of the 2nd, 3rd, 4th, 5th and mth degree ( being necessarily 
all girders with many meshes in the web), and a number of 
girders with few meshes in the web, among which was the 
girder of greatest theoretical economy, and the girder illus- 
trated in the design. 

A formula was then given analogous to the formula for 
the common parabolic girder, but containing as a factor 
the proportion of the theoretical weight of any given form 
to that of the parabolic girder, and the practical weight 
could thus be calculated by referring to the table. 

A diagram was exhibited showing the limiting depths of 
all parabolic girder-bridges, i.e., the depths at which the 
weights were infinite ; the curve defining these depths was 
an ellipse. The same diagram showed the depths which 
limited economy, i.e., at which the weights were a minimum. 
Another diagram showed in detail the weights of the prin- 
= parts of all parabolic girder-bridges, the depth of 
which were most economical. 

In the summary the author referred to the incomplete- 
ness of the investigations contained in the communication, 
and expressed his belief that a great deal more might be 
done in the same direction ; but he thonght he had suc- 
ceeded in showing that the construction of a formula 
generally applicable to girder-bridges was not an impos- 
sibility, and that even in its present form it would be of 
practical use for estimating the weights of large bridges. 
The mathematical part required to determine the theore- 
tical weights of flanges, web, and wind-bracing, was con- 


2’'=0.007, 2”= 





tained in an Appendix. 
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canals 
r and Sanitary Houses. A Practical 
% the Principles of Internal Plumbing Work, 
or the best Means for effectually excluding Nowious 
Gases from our Houses. By S. Stevens HELLYsR. 
Second Edition. London: B. T. Batsford. i 
‘Tue volume before us is a second edition of a work 
which we had occasion to notice some three years 
ago (vide page 131] of our twenty-fourth volume), 
and which we then commended for its thoroughly 
practical character. When we say, however, that 
this second edition contains 32] pages against 
144 pages contained in the first, it will be seen that 
it may, practically, be regarded as almost a new 
work. ‘The volume consists altogether of twenty- 
four chapters, the first seventeen of these constitut- 
ing the work as it appeared in the first edition, while 
Chapters X VIII. to XXIV. are added as an appendix 
and form the new portion of the book. It is with 
the new portion that we need alone deal in the pre- 
sent review. 

Chapter XVIII. is devoted to supplementary 
remarks on traps of various kinds, and in it are 
described and illustrated a great number of different 
constructions, including several with check valves. 
These latter Mr. Hellyer prefers to dispense with, 
and he also, as in his earlier chapters, most strongly 
condemns the ordinary D trap. Respecting the 
latter, he remarks that ‘‘Do man living ever saw a 
wholesome one after it had been in use half a 
year ;” while his criticisms of the various traps 
described serve to make thoroughly clear the features 
which a trustworthy trap ought to possess. It is 
to be regretted that our author, however, gives way 
to a somewhat aggravating habit of using words 
and sentences in italics far too freely; the use 
—or rather, the abuse—of italics in this way only 
weakens their force when they are really desirable, 
and we hope that in any future edition of the work 
this fault may be remedied, We may remark, by 
the way, that in the chapter with which we are now 
dealing, the author describes an excellent arrange- 
ment of grease-intercepting tank which he has 
designed for collecting the grease discharged from 
sinks, such grease, under ordinary conditions, fre- 
quently being a great source of annoyance from the 
manner in which it collects in long drains. 

The next chapter treats of water-closets, and con- 
tains of course remarks supplementary to those in the 
earlier part of the work. ‘The descriptions it embodies 
relate chiefly to forms of closets and apparatus of 
which the author is the designer, but these designs are 
fairly criticised, and apart from these descriptions the 
chapter contains many very useful hints, The 
subject of water supply to closets is further dealt 
with in the subsequent chapter, in which we find 
Mr. Hellyer condemning most strongly, and in very 
amusing fashion, that false economy which tends to 
unduly limit the quantity of water used for flush- 
ing closets, &c, With our author’s remarks on this 
head we most thoroughly agree. Says Mr. Hellyer: 
“ Drops of water may wear away stone, but drops of 
“water will nof clean away filth. A day’s drizzling 
‘‘rain will leave the streets as dirty, and often 
“ dirtier than they were before, but a sharp shower 
“of rain for a few minutes will make them clean, 
“and that too with a much less quantity of water.” 
We may add that the chapter contains illustrative 
descriptions of a great variety of flushing arrauge- 
ments, the advantages and disadvantages of which 
are fairly pointed out. 

Chapter XXI. deals with baths and their wastes, 
sinks, &c., and in it Mr. Hellyer dwells on the great 
desirability of baths being fitted with rapid discharg- 
ing arrangements, so that the emptying of a bath may 
constitute an efficient flushing of the drain with 
which it is connected. As he truly remarks the 
discharges commonly fitted to bathe are far too 
small, Of slop sinks, &c., Mr, Hellyer illustrates 
and describes some excellent arrangements. 

In Chapter X-XLI. the general arrangement of sani- 
tary appliances is dealt with, folding plates being 
given illustrative of the manner in which soil pipes, 
ventilating pipes, &c., should be disposed. With 
regard to these folding plates we should suggest 
that in future issues of Mr. Hellyer’s book some 
modified way of binding them in should be adopted ; 

as at present inserted they are, many of them, very 
difficult to open without tearing. The various 
arrangements which Mr. Hellyer illustrates are well 
thought out, and the references to the plates are 
sufficiently detailed to enable the instructions given 
to be very readily followed in practice. 
The next chapter is headed ‘ Ventilation, or Cowl 





‘Lesting, but not at Kew,” a title which will at once 
give a fair idea of its contents. Mr. Hellyer does 
not agree with the results arrived at by the Cowl 
Testing Committee at Kew, and he describes in full 
detail a large number of experiments which he has 
himself carried out to determine the value of 
different types of cowls. These experiments appear 
to have been made with great care, and the tabulated 
results are of much interest. As might be expected 
they show that the relative value of different types 
of cowls varies greatly under different conditions of 
the atmosphere, but Mr. Hellyer’s experiments are 
sufficiently numerous to allow of average results 
being arrived at, One fact is clearly shown, namely, 
that contrary to the opinion expressed by the Kew 
committee, the best cowls give average results 
decidedly superior to plain open pipes. On the 
whole Buchan’s cowl appears to have given the best 
performance, while Mr. Hellyer’s own forms a very 
good second. Boyle’s, Howorth’s, and Weaver's, also 
gave excellent results. 

The concluding chapter Mr. Hellyer devotes to 
remarks on hand workers, these remarks being a 
continuation of those which formed the conclusion 
of the first edition. Our author says that in the 
works of his firm it is the practice to employ as 
plumber’s ‘‘ mates” assistant plumbers who have 
served their apprenticeship, and not unskilled 
labourers, and he speaks strongly of the desirability 
of insuring that all plumbers’ work should be of a 
thoroughly trustworthy character. We have had 
experience of the work carried out by the author’s 
firm and we have pleasure in saying that their 
practice thoroughly agrees with his teaching. To 
promote the end he has in view Mr. Hellyer has 
introduced the plan of giving to the competent 
plumbers in his employ a certificate of merit, this 
certificate—which is got up in a very artistic fashion 
—being only awarded to men who in addition to 
having been in the employ of the firm for ten years 
have carried out a sanitary plumbing job of some 
magnitude. ‘These certificates were introduced in 
June last, when about twenty men in the employ 
of the author's firm received them. 

Altogether we can recommend Mr. Hellyer’s book 
in its enlarged form as heartily as we did the first 
edition. It is thoroughly practical and eminently 
readable, and it is in fact a volume which every 
householder would do well to possess and study. 





Notice sur les Phares, Fanauzr, Bouées et Signaur 
Sonores. Par L. SauTreR. Paris: A. Chaix et Cie. 
This large volume, although it constitutes a cata- 
logue of the specialities of the eminent firm of MM. 
Sautter, Lemonnier, and Co., of 26, Avenue Suffren, 
Paris, is, moreover, a valuable handbook of the 
subjects on which it treats. It is divided into three 
parts, an appendix, and trade information. The first 
part refers to lighthouses, their construction, illumi- 
nation by oil and electricity, the various classes of 
lanterns, &c, and to buoys. The second part deals 
with sound signals; the third to instructions and 
data relating to the maintenance of lighthouses, and 
the appendix gives information on the construction 
and erection of the optical parts of lighthouses, and 
a list of the installations made by MM. Sautter, 
Lemonnier, and Co. The section is formed by 
a list of miscellaneous information and of prices, 
Short chapters on the history of lighthouses, 
their modern classification, the arrangement of 
lenses, and the ranges of projection, are followed 
by others on the relative values of different illumi- 
nating agents, and the arrangements of lamps for the 
combustion of oils and gas. Next come notices on 
the principal appliances for rotating the lamps, on 
the construction of lanterns, on general accessories, 
and on the erection of lighthouses, the latter chiefly 
quoted from a report by M. Reynaud, on the light- 
ing of the French coast, Various types of iron 
lighthouses are also illustrated and described. Fixed 
and floating lights are dealt with, and the author 
then addresses himself to the subject of illuminating 
lighthouses by electricity, and he dwells on the 
apparent indifference shown to adopting this mode 
of lighting which possesses so many advantges. In 
France there are only three applications, two at 
the Cape de la Héve and one at Cape Grisnez. 
Passing over the chapter on buoys and fog signals, 
which, although of interest, do not contain any 
matter calling for review, we turn to the instruc- 
tions and rules in force in France for the service 
of lighthouses and light signals, These instructions 
were prepared by the French lighthouse administra- 
tion department, and are reproduced literally with 
certain additions and recommendations. The appen- 





dix, on the manufacture and erection of the optical 
portions of lighthouses, will be read with interest. 
In France, the factory of Saint Gobain exclusively 
supplies the glass for lenses; the composition used 
is as follows : 


Silica 72.1 
Soda 12.2 
Lime ose coe 15.7 


The high proportion of silica makes the glass very 
hard, the tint is slightly green, and it is remarkably 
free from strie and air bubbles. The index of refrac- 
tion is about 1.54, and the loss by reflection on 
highly polished surfaces is about 10 per cent. for 
incidences between the normal and 45 deg. The 
loss by absorption is about 5 per cent. per centi- 
metre of thickness, The glass is shaped in a vertical 
lathe, a cast-iron friction block and wet sand being 
employed, and the convexity is obtained by the 
block being free to oscillate on a suspended point 
which can be varied according to the desired curva- 
ture. The polishing is effected by peroxide of iron 
and, water. 

A detailed list of the lights and lighting appa- 
ratus supplied by Messrs. Sautter, Lemonnier, and 
Co., between 1825 and 1880 is given, and the follow- 
ivg summary of it may be found of interest, as 
—s the extent of business carried out by this 

rm: 
Lighthouses. 
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The work is concluded with a complete catalogue 
of lights of various orders, of lighthouses, beacons, 
fog horns, &c., comprising specifications and very 
numerous illustrations. 
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MECHANICAL REFRIGERATION. 
By J. K. Kivpoury, 

Tue development of machinery and methods for 
mechanical refrigeration is comparatively speaking 
of recent date. The different systems now before 
the public have all been brought out within 
thirty years. In the laboratories the purely scien- 
tific aspects of the various methods are under- 
stood, but in the workshop, and with the public 
generally, they are as a sealed book. The prac- 
tical information concerning these different systems 
as yet rests with the few experimenters who have 
given time and thought to their development. 
The limits of this article will not permit the 
writer to speak of the scientific theories of the 
various systems; but he will confine his remarks 
to that system and class of machinery where 
cooling is effected by the alternate compres- 
sion and expansion of air, leaving it to future 
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opportunity to take up other branches of this 
subject. 

‘* Regnault’s experiments determine, that the 
specific heat of a given weight of gas, which is 
approximately perfect, does not vary with the 
temperature nor with the pressure or density of the 
gas”; hence it follows, that the potential heat energy 
of a given weight of air is neither increased nor 
diminished by any amount of compression. In other 
words, a pound of air at a given temperature, say 
60 deg., will heat or cool any substance having a 
temperature above or below that of the air, the 
same number of degrees in every stage of compres- 
sion, it being immaterial whether the volume is one 
cubic foot or thirteen. By compressing air, a cool- 
ing or condensing medium of comparatively high 
temperature can be made available, and it has no 
other object. 

By the system under discussion cooling is effected 
by the transference of heat from the air to be 
cooled to a cooling or condensing medium, usually 
water, which when charged with heat is run to 
waste. The initial temperature of the air to be 
cooled is raised by compression to such a degree 
above that of the cooling medium, that in the 
equalisation of temperature heat is abstracted from 
the air under compression. When expansion fol- 
lows this cooling, the terminal temperature of the 
air is the initial temperature minus the heat 
abstracted, and the heat discharged by the conden- 
sing water is the measure of the cooling effected. 
From the various prospectuses in circulation one 
might consider that cool dry air was an exclusive 
production, subject to the pains and penalties of 
patent monopolies, whereas it is almost a necessary 
incident to cooling. 

Saturated air contains aqueous vapour in quantities 
varying with the temperature. One cubic foot at 
33 deg. having but 2.21 grains, at 50 deg. 4.10 grains, 
at 100 deg. 19.84 grains, consequently reducing the 
temperature from 100 deg. to 33 deg. causes the 
liquefaction of 17.63 grains of vapour, which can be 
collected and removed as a liquid ; failing in this, 
frost and snow are formed, causing no little trouble. 
Various methods have been devised to overcome 
this difficulty. Ina paper recently read before the 
Institution of Mechanical Engineers by Mr. Light- 
foot,* an ingenious arrangement was described. By 
this method a partial expansion to a predetermined 
extent reduced the temperature of the air to about 
35 deg. ‘The vapour condensed by this reduction of 
temperature is deposited on metallic surfaces, col- 
lected in suitable receptacles, and run off. After 
which the air is further expanded to atmospheric 
pressure. In theory this method appears well ; but 
satisfactory results would require uniformity of 
temperature in the condensing water not attainable 
in practical working. In the paper before referred 
to, the author criticises Bell and Coleman’s 
method of condensing this surplus vapour by a 
system of metallic pipes; but the objections the 
author points out cannot be maintained. It is 
assumed that by both methods the temperature after 
compression and cooling is the same; then the 
amount of vapour to be deposited and run off would 
in each case be equal. By the system of metallic 
pipes exposed to the action of the spent cold air 
passing from the chamber, the surplus vapour is 
condensed and the latent heat of vaporisation as 
well as the heat of the air under compression is 
absorbed by the “spent cold air” before entering 
the compression cylinder and is afterwards abstracted 
and discharged by the cooling water, and every unit 
so discharged reduces the final temperature of the 
air after expansion by the same amount. 

By the method of condensing the surplus vapour 
by the “ act of expansion ” the latent heat of the 
vapour is taken up by the expanded air, and the 
final temperature would be raised to the extent of 
the units of heat taken up, and this result corresponds 
with the author’s statement, that is, with the Bell 
and Coleman method, the final temperature was 
96 deg. below zero, while by the author’s system 
the final temperature was only 68 deg. below zero. 
By either method, when the excess of vapour 
over saturation at the temperature has been liquefied 
and run away, the air is as dry as it can be made 
by any mechanical appliances. 

Referring again to Mr. Lightfoot’s paper, it 
appears by the tabulated results of test experiments 
that a machine that delivers 15,000 cubic feet of 
cold air per hour with initial temperature of cooling 
water at 57 deg. requires 23.6 indicated horse power, 





* See ENGINEERING, pages 194 and 221 of current 
volume. 





and for this delivery there was discharged by the 
condensed water 48,840 units of heat, or an equiva- 
lent of making 2441b. of ice per hour. In other 
words, by this system 23.6 indicated horse power 
will produce in 24 hours the equivalent of 52 ewt. 
of ice, a very low efficiency as compared with the 
systems using condensible gases as the frigorific 
medium. ‘The certified results of some of the more 
volatile of these gases show a production of 12 tons 
of ice per ton of coal burned. In addition to this 
low efficiency the excessive weight of the machinery 
and consequent excessive first cost may be con- 
sidered as prominent objections to this system; 
when used on sea-going vessels the fact that every 
extra ton of machinery or coal excludes a like 
amount of paying freight adds importance to the 
objections named. On the other hand the use of 
air as the frigorific medium in place of chemicals is 
an advantage which cannot be ignored, and more- 
over it is a system easily understood and free from 
inherent difficulties to overcome in construction. 

The advantages and disadavantages are believed 
to have been fairly stated in the foregoing remarks, 
and it is hoped that what has been said will make 
this branch of mechanical refrigeration more clearly 
understood. 


CANADIAN RAILWAYS.—No. XLVII. 
CanaDa CEeNTRAL—III. 

Tue Canadian Pacific Railway was designed origi- 
nally to commence at some point, the exact position 
of which was to be determined afterwards, near the 
east end of Lake Nipissing; and it was expected 
that the existing Quebec and Ontario Railway Com- 
panies would work up to and concentrate at this 
common meeting-place, from which the main stem 
of the Government line would thence continue 
2600 miles to the Pacific. Although the surveys 
commenced in 1871, and the first contracts for its 
construction were let in 1874, it was the latter end 
of that year before any examination was definitely 
made about this eastern terminus, or any arrange- 
ment for its connexion with existing railways. Two 
routes were now surveyed from the Georgian Bay 
of Lake Huron to the Canada Central, the one start- 
ing at Carlton Place and terminating at Parry Sound, 
the other commencing at Renfrew and ending at the 
middle outlet of the French River. This latter route 
was ultimately adopted, and it was intended to 
select, upon this line, some convenient point as the 
terminus of the Pacific Railway, to subsidise a pri- 
vate company to construct the extension line of the 
Canada Central to this point, and from it towards 
the west to build the remainder as the Georgian Bay 
Branch of the Pacific Railway. This Georgian Bay 
Branck was no portion of the original scheme of the 
Pacific Railway as designed by the first framers of 
the confederation of the provinces, to carry out 
which political arrangement the transcontinental 
railway became a necessity, and the construction of 
which, as an uninterrupted main line through the 
centre of Canada, was put down as an essential ele- 
ment of success. But a change had come over the 
country. Canada has been worked into a storm of 
passion by a Pacific Railway scandal, the exact delin- 
quency in which, looked back upon after a few 
years, seems each year smaller and less proven ; but 
it had served its purpose in displacing the Govern- 
ment which had consummated the confederation 
of the provinces, which had created the present 
Canada, and had made possible the construction of 
such a work at all. ‘Their successors to office, sud- 
denly called upon to define a new policy, and brought 
face to face with the real difficulties which sur- 
rounded so vast an undertaking, saw no relief but 
to temporise and delay its construction ; but as it 
was obligatory to keep faith with the British Govern- 
ment, an alternative scheme was suggested, which, 
also looked back upon after the lapse of a few 
seasons, seems more unreasonable and less practi- 
cable the more it is examined. It was now proposed 
to utilise the ‘* magnificent water stretches” which 
the great lakes and rivers presented, and this 
Georgian Bay Branch was the first, and perhaps the 
worst portion, because the most expensive of the 
whole scheme. The Order in Council was dated 
November 4, 1874, and under this a contract was 
let to the Hon. A. B. Forster for the construction of 
the Georgian Bay Branch, supposed to be 85 miles 
long from Station Zero of the Pacific Railway to 
Lake Huron, and the Canada Central Company 
were to receive a subsidy at the rate of 12,000 dols. 
per mile on the length, supposed to be 120 miles, 








——— 
these contracts was January 1,1877. Asn : 
had been completed with sufficient comme O 
determine the respective lengths, or even to settle 
where Zero of the Pacific Railway would be these 
contracts were necessarily very loose and indefinite 
and, as ultimately turned out, were scarcely intended 
to be binding. Nothing was done under the Canada 
Central contract and the initial surveys on the 
Georgian Bay Branch to determine the starting 
point Zero of the Pacific were not complete till 
1877. It was now determined to alter the Georgian 
Bay contract at both ends, to commence at the west 
about five miles east of Cantin’s Bay upon the 
French River which was to be made navigable to 
this point, and the terminus of the Pacific was 
made near South Bay of Lake Nipissing, reducing 
the Georgian Bay Branch to a length of 50 miles 
tenders for the construction of which were adver. 
tised for May 28, and a new contract was signed 
August 2, 1878. Nothing was, however, done under 
this second arrangement, and before the end of the 
year the old Government had been returned to 
power by a more sweeping majority than had dis- 
placed them five years before, and new life was at 
once infused into everything connected with the 
Pacific Railway. The Georgian Bay Branch was 
abandoned, The terminus of the Pacific near Lake 
Nipissing was definitely decided upon, and its route 
to the north of that lake generally determined, 
Negotiations were opened with the Canada Central, 
and before the end of that year 37 miles from 
Pembroke had been located, and 25 miles were 
under construction. ‘The company undertook to 
extend their line to such point as might be selected 
as the terminus of the Canada Pacific Railway at 
or near the crossing of the Nipissing road, at the 
south-east corner of Lake Nipissing, for the sum of 
1,440,000 dols., whatever the length over 120 miles 
should be, the estimated distance then being 130 
miles. The arrangement included, besides, ranning 
powers for the Quebec Government railways from 
Ottawa city to the terminus of the Pacific, insured 
a connexion between the two roads at Ottawa, and 
at once constituted the Canada Central as the third 
link in the great transcontinental railway, about 
3,800 miles long altogether, between Halifax and 
Vancouver's Island, entirely through British terri- 
tory; the intercolonial from Halifax to Quebec 
being the first line, the Quebec and Occidental from 
Quebec to Ottawa being the second, and the Canada 
Central from Ottawa to Lake Nipissiug being the 
third. The Grand Trunk from Quebec to Brock- 
ville, connecting the first and third of these links, 
would be an alternative line, and the distance from 
Halifax to the Nipissing or eastern terminus of the 
Pacific by either route would be about 1230 miles. 
On October 8, 1879, the company of the Canada 
Central was reorganised, a new board of directors 
chosen, the two old companies finally amalgamated 
with the new one, and an entire consolidation of 
interests completed. Arrangements were now made 
with the Quebec Government for a joint station for 
the two lines at the city of Ottawa, the bridge 
across the river being undertaken as part of the 
Occidental Railway by the Quebec Government. 
The gauge of the old roads was to be altered by the 
new Canada Central Company to 4 ft. 84in., entire 
new rolling stock being ordered for the purpose. New 
steel rails, 561b. to the yard, were ordered for both 
the old and new roads, and before the winter closed 
one half of the old Brockville and Ottawa was relaid. 
The new company now arranged with the Dominion 
Government that instead of receiving the subsidy 
of 1,440,000 dols. in cash for the new works it 
should be paid to them as interest on their bonds; 
on November 3, 1879, subscriptions were asked for 
in London for this new issue, and on the 7th the 
first instalment of 370,000/. was applied for and 
allotted at 98} per cent. The bonds thus issued 
are a first mortgage on the whole of the Canada 
Central Railway, the interest at 5 per cent. being 
payable for 20 years by the Dominion Government, 
and the principal by the company at the expiration 
of that time. At the close of the fiscal year of 1879 
(June 30) the new line was laid and baliasted for 
43 miles, the bridges and grading being complete 
to the 62nd from Pembroke, and at the present 
time, December, 1880, the whole distance to Matta- 
wan, 94 miles, is nearly complete and the remainder 
well advanced, The distance proves, however, longer 
than expected, and the total length of new line from 
Pembroke to the Pacific Railway terminus at Nipis- 
sing will be 142 miles. 

Pembroke, the terminus of the old Canada 





from the same point to their line in the vicinity of 
Douglas, and the date fixed for the completion of 


Central, and the point where the extension com- 
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mences, is situated at the confluence of the Indian 
or Muskrat river with the main stream about 100 
miles north-west of Ottawa city by the navigation 
of the river and 105 by the railway. It is a new 
town; to the general public still very little known, 
but it contains about 4000 inhabitants, and for its size 
is one of the more desirable residences in this fair 
Dominion. It presents, especially from the water, 
an extremely imposing aspect, and the county 
buildings, which are very complete, and constructed 
of a beautiful cream-coloured freestone taken from 
an island in the river, with the numerous other 
public and private edifices, enhance the general 
appearance of the town. It lays along three terraces, 
rising one behind each other from the broad deep 
river, and although everything is new and recent, 
boasts of a greater number of fine public buildings 
and stately private residences than most towns of 
double its size. It has a mechanics’ institute, an 
excellent and very large music hall, five large 
churches, besides other places of worship less pre- 
tentious, two banks, high, public, and Separate 
schools, all distinct and spacious, a convent, an hos- 
pital, and amongst its numerous hotels, the Metro- 
politan is worthy of any city on the Continent and 
surpassed by few. The origin of Pembroke is 
somewhat romantic. On the morning of the 6th of 
(ctober, 1825, one of the most prosperous lumber- 
ing districts in British North America was the 
Miramichi river in New Brunswick, and the two 
rival towns of Chatham and Newcastle on its north 
and south shores at the foot of the current possessed 
advantages that perhaps no other places could boast. 
Vessels of the largest size could come from the 
Atlantic direct to the mills, load their cargoes with- 
out any intermediate handling, and get away to sea 
without towing or pilotage. There were several 
large shipbuilding yards on the river to use up 
the crooked trees, and add to the bustle and wealth 
of the place, and the largest of these establishments 
belonged to the firm of Cunard and Company, the 
founder of the Transatlantic steam line being then 
a junior partner in the business. Everything was 
prosperous and busy, work plenty, wages high, 
business of all kinds remunerative, when a smoke 
was seen in the woods at a distance, and then a fire 
80 miles to the west of the Miramichi towns. It 
increased toa raging rushing whirlwind of flame, 
and in twelve hours all the district between Fre- 
dericton on the St. John and the Miramichi towns, 
100 miles apart, was utterly destroyed. During that 
fearful night the terrible roaring sea of fire swept 
through the great forest faster than a horse could 
gallop ; 6000 square miles of valuable standing timber 
were destroyed, 300 men in different shanties were 
known to beconsumed, besidesscores of other nameless 
wanderers on the road and in the woods who perished 
that night without leaving a memento. The timber 
trade was evidently destroyed till a new verdure 
should again in the course of years overspread the 
burnt district, the shipbuilding yards were removed 
to Quebec and elsewhere ; it was useless to rebuild 
the mills, and amongst other wanderers from the 
scene where their services were once eagerly sought, 
but whose work was now finished, were a party of 
lumbermen, who pushed up to the then most distant 
settlement on the Ottawa, and squatted on the 
terraced slope where the little Muskrat river con- 
tributed its insignificant quota to the waters of the 
giant Ottawa, The new Miramichi on the north- 
west grew very slowly; it was 1840 before they were 
enabled to build a grist mill, and 1846 before a shop 
was opened. This was on the lower plateau, and 
the little settlement was called by the lumbermen 
Campbelltown, from the name of a popular land- 
lord whose ‘‘ house of entertainment ” was the last 
up the great river. In 185] they were sufficiently 
numerous and quarrelsome to have a religious fight, 
the Orangemen and the Catholics making matters so 
lively, that a detachment of troops had to be sent 
up. This seemed to help its popularity, for in 1858 
it was large enough to seek incorporation as a 
village. In 1861 the county buildings were com- 
menced, but the old litigious spirit sprung up, and 
the work had to be suspended till some point long 
since forgotten was settled, and it was 1867 before 
these were finished, at a cost of over 50,000 dols., 
and in 1876 it became incorporated as the county 
town of Renfrewshire. It is now, however, a beau- 
tiful and rapidly improving town and fast becoming 
the centre of the business and wealth of the Upper 
Ottawa, the chosen resort of the huntsman, the 
tourist, and of those who with time and means at their 
disposal love Nature in her wildest aspects, and 
wish to be surrounded by her most majestic trophies. 


The river opposite to Pembroke is of enormous pro- 
portions although its channel is here divided into 
two parts, and the broad deep navigation that fronts 
the town is not the one that the great trade of the 
future will pass along. The Allumette Island 
opposite the town, and which embosomed on the 
Grande Riviere divides the channel, is the glory of 
Pembroke ; and on one of the lovely evenings 
in the autumn, the sunset on the broad expanse 
dotted over with steamers and boats of all sizes, 
with the deep shadows of the impending rocks on 
the northern shore, and the bright colours of the 
forest as the declining year has already tinged its 
foliage with the beauty of decay, is gorgeous in the 
extreme and surpassingly delightful. The island 
is 17 miles long and from three to seven wide, is 
laid out in excellent farms, and has a population of 
about 500. On the north side is a village called 
Le Chapeau, from the shape of a rocky islet in that 
channel, and a bridge over the north branch of the 
river connects the island with the Quebec shore. 
It is this channel which has been selected for the 
future navigation of the river, and near this village 
are the Culbute Locks, which render this section of 
the Ottawa available for traffic from the head of the 
Calumet Rapids, 185 miles above Montreal, to the 
foot of the Des Joachims, a stretch of 80 miles, 
The locks are about midway of this length, and 
nearly opposite Pembroke in the north channel. 
There is a dam here 520 ft. long, the apex of which 
is the level of the lake opposite the town, and this 
dam floods out the L’Islet Rapids half a mile 
below the Culbute, and about three miles from the 
west end of the island. Round the dam is a short 
canal, with two combined locks each 200 ft. long 
between the hollow quoins, and 45 ft. wide, with 
6 ft. of water on the mitre sills, taking in a 
paddle wheel steamer of 300 tons burden, the locks 
lifting the vessel 14 ft. at low stages of water and 
18 ft. at high water from one level to the other. 

The Alumette Island was the head-quarters, in 
old days, of the powerful confederacy that ruled 
the Ottawa, whose name now is all that is left on 
the Grand River to remind one of the brave power- 
ful tribe of Pontiac, who were, albeit unsparing 
enemies of the English, as noble a nation of red- 
men as any that have passed out of existence. Nor 
were they altogether uncivilised, and a chieftain 
who could invent a form of promissory note written 
on the inner skin of the maple bark, circulate this 
as money during the continuance of a war, aud 
redeem it afterwards in more peaceful days, was not 
a barbarian, nor were his followers altogether 
savages. 

The Extension Railway commences at Pembroke, 
and follows the course of the Ottawa river generally 
quite close to its southern bank for 94 miles. Ata 
point 10 miles west of Pembroke the line crosses 
the Petawawa, a large tributary of the Ottawa, 
138 miles long and draining 2200 miles of excellent 
forest. Like the Madawaska and other tributaries, 
the main Petawawa, and both its branches, have 
slides and dams wherever the obstructions in 
the river interfered with the operations of the 
lumbermen. Altogether there are 31 stations at 
which these improvements have been made, and 
some idea of the extent of these works may be 
formed from the fact that, on the seven miles of the 
river up to the Forks, there are 2963 lineal feet of 
timber slides; 8469 feet of booms, to guide the 
timber into the slides; 2077 feet of dams, to raise 
the water to the requisite pitch ; and 7 piers, to keep 
the booms in their position. Above the Petawawa, 
the Allumette Lake, as this portion of the Ottawa 
round Pembroke is called, becomes narrower, the 
channel turns suddenly to the left, and after another 
twist the steamer enters the long Deep River which 
continues to the Des Joachims Rapids, over 25 miles 
further. This is one of the most remarkable sec- 
tions of the river. ‘The Laurentian rocks here come 
close to the water, their rugged peaks overlooking 
the dark river, and their bare sides often a sheer pre- 
cipice 800 ft. or 1000 ft. in height, and continuing to 
an unknown depth below the surface. Two miles 
from the commencement of the Deep River, one 
huge rock, known as the “Oiseau,” which towers 
to an immense height above, is so close to the usual 
course of the steamers, that they often land pic-nic 
parties on a shelf in the rock from which the summit 
can be gained, by putting a plank from the upper 
deck of the steamer floating close to the rock in 400 ft. 
or 500 ft, of water. In passing this point, the lively 
boat-song of the voyageur is given back in a melo- 
dious echo refined and softened as if borne a distance 





on the waters. The rocks and islands are all asso- 





ciated with legends of the people that once owned 
them, and who did not lose their ancestral homes 
without a struggle that would have ennobled a race 
of heroes, had there been a Homer or an Ossian to 
have chronicled their deeds. 

Some years since a colonisation road was con- 
structed nearly on the route of the railway from 
Pembroke to Mattawan, 98 miles long, and subse- 
quently the Ontario Government opened along this 
road a number of townships as free grants to actual 
settlers; up to the present time twenty-three of 
these townships, containing 972,748 acres, have 
been thus set aside, and probably one-fourth of the 
whole has been entered upon. A parallel road to 
the south, called the Ottawa and Opeongo road, of 
which 78 miles have been completed, has similarly 
laid open to settlement the upper waters of the 
Madawaska and Petawawa rivers. Although on 
both of these roads there is a deal of good land, 
which is gradually being brought into cultivation, 
the experience of Canada, like-the United States, 
proves that prosperous settlement requires to be 
within a reasonable distance from a railway. At 
the Des Joachims, a plot of ground containing 
659 acres was surveyed for a village. The portage 
from one navigable stretch of the river to the other 
is here two miles, and as long as the traffic depended 
upon the steamers, a brake like this necessarily 
required some local assistance, and was the means 
of bringing employment and money into the place, 
whilst the railway, on the other hand, may enable 
the water power to be utilised, and thus substitute 
manufactures as an employment for the inhabitants. 
The outlook, however, at this place is not very 
good, as the surrounding land is poor, and the work 
from the river doubtful. Above the rapids, the 
next steamer of the Union Company, at present the 
Keepawa, continues the communication 18 miles 
further till the Roche Capitaine—deep dangerous 
rapids, often fatal to the raftsmen—again obstruct 
the navigation. This section of the river is still in 
the Laurentian rocks, and its depth in some places 
enormous. Opposite M’Intyre’s store, 10 miles up, 
a line was sunk 397 ft. before the bottom was 
touched. Above this, the Keepawa is not always 
able to paddle her way against the strong current, 
and recourse is had to a very simple and effective 
contrivance. A rope is run out to the shore, and 
made fast to some object near the river above the 
current; the other end is made fast to the paddle 
shaft, and the boat winds herself up over the 
obstruction. 

The Union Company have another steamer above 
this, which runs up as far as the Deux Kivieres 
Rapids, and above this another steamer or fast pro- 
peller, but not belonging to the company, has been 
put on a smooth run of 24 miles to the Mattawan 
settlement, whence the Ottawa runs north, and 
continues its majestic course out of the direction 
followed by the railway. Mattawan is a village 
between the rivers Mattawan and Ottawa, 94 miles 
by rail from Pembroke and the furthest settlement 
of the Great River. The direct west course that 
the Ottawa has so far pursued is now taken up by 
its affluent, and the railway follows the course of 
the Mattawan to the height of land whence the 
outlets of two sister lakes flow, the one into the 
Ottawa and the other into. Lake Nipissing; and 
near this latter lake, where all is now in comparative 
solitude, disturbed only by a few squatters who 
are looking out for the developments of the future, 
is the point selected as the common terminus of the 
Canada Pacific, the Canada Central, and the Ontario 
Pacific Railways. The length of the extension from 
Pembroke is 142 miles, which, added to the 163 miles 
in operation before, makes 305 miles as the total 
length of the Canada Central. It is, however, 
extremely probable that the road may be extended 
to the Saulte Ste. Marie, 280 miles longer, a point 
where the issuing river from Lake Superior may be 
easily bridged to the American town of “the Soo,” 
in the State of Michigan, to which place railways 
from Manitoba and Minnesota are now working, and 
which, with the Canada Central, will make the dis- 
tance from Winnipeg or St. Paul from 200 to 300 
miles less than by the existing route vig Chicago. 
This connexion is, in fact, the one for which the 
present owners of the Canada Central are now 
working. The railway from Duluth, the extreme 
western point of lake Superior, and the commence- 
ment of the Northern Pacific, to the Saulte Ste. Marie 
is 386 miles; long pieces of it are now open as it 
passes through an old and well-worked mineral dis- 
trict, and all of it will be in operation by next 
summer, From Duluth to Montreal will be 1036 
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miles by this route, against 1258 miles from St, Paul 
to Montreal, and when the Northern Pacific is com- 
plete it will be 350 miles nearer from any station 
upon it to the seaboard at Montreal than to New 
York, or any seaport in the Union. Of the five 
transcontinental railways that this generation will 
certainly see established between the Atlantic and 
Pacific oceans across North America, the Canada 
Central hopes to monopolise the traffic of two, and 
go in for a large share of a third. 








TREATMENT OF GOLD QUARTZ 
IN CALIFORNIA. 
By T. Eaieston, Ph. D. 

Most of the gold-bearing ores of California have 
a quartz gangue, but they sometimes occur in slate. 
The gold is generally in small metallic particles, 
very often not visible to the naked eye; but it is 
also enclosed in pyrites which, in the treatment, 
become concentrated in the tailings, and require 
a separate process. ‘They rarely ever constitute 
more than 6 to 8 per cent. of the rock, and will 
generally not be much over ] to 2 percent. The 
process for the extraction of the gold from vein 
matter may very generally bedivided into two distinct 
methods, each of which varies very greatly in its 
details in different mills, but are essentially alike. 
They both depend upon the separation of gold by 
mercury, and only differ in their way of doing it. In 
one of these processes, amalgamated plates and 
concentrators are used, as at the Keystone Con- 
solidated Mine in Amador County, California, and 
at the Eureka Mill, Plumas County, California. In 
the other, blankets and amalgamated plates are used, 
as at the Idaho and Eureka Mills in Grass Valley, 
California, and the former arrangement of the 
Eureka Mill in Plumas County, California. The 
example of the treatment of tailings in sluices and 
round buddles is taken from the Eureka Mine, 
which is on the same vein as the Idaho, and but a 
few hundred feet from it. It represents the general 
treatment of Grass Valley. The ore from the mines 
generally passes over screens to a Blake crusher, 
the jaws of which are set from ] in, to 2 in. apart, and 
passes through this into a hopper, from which it is 
discharged into batteries, either by hand, or by 
automatic feeders. (See articles on Stamp Mills in 
California, ENGINEERING, volume xxx. In some 
cases neither screen nor crusher is used, though the 
use of the crusher increases the duty of the battery 
nearly 20 per cent. ln either of the methods the 
amalgamation may or may not be begun in the 
battery. In the former case, the gold is collected 
partly by free mercury, which catches it in the 
bottom of the mortar, and partly by amalgamated 
plates, on the sides, and especially on the sills and 
apron. What passes through the battery passes over 
amalgamated copper plates to two or more sets of 
concentrators. In the other method, what passes 
the battery goes over blanket sluices, and what 
passes them, to the Eureka rubbers and copper plates. 
What is caught on the blankets also goes through 
the Eureka rubbers and copper plates. The con- 
centrators which are used for ore are generally 
Hendy’s, about which there is the greatest possible 
variety of opinion. Where they are used they are 
considered the best machines thatthereare. Others 
who have not been successful with them regard them 
as useless, and in some cases they are thrown out 
beside the road to be broken up to go to the foundry. 
In both cases the parties giving the judgment are 
probably right, the explanation being, that where 
they are successful they are used to do work for 
which they are adapted, and where they were not, 
they were used for processes or ores to which they 
were not applicable. As a result of the series of 
experiments made at the Keystone Mill, in Amador 
County, and the Eureka Mill, in Plumas County, to 
test the relative efficiency of the blankets and 
amalgamators, it was found that the material from 
the concentrators yielded more gold than that from 
the blankets, and as a consequence of these experi- 
ments, concentrators were adopted, and the blankets 
were thrown out, but no general conclusion should 
be drawn from these experiments, for at the Idaho 
Mill, in Grass Valley, the results have been uniformly 
in favour of blanket washing, although this is more 
expensive in labour. 

‘The sulphurets which are collected either on the 
blankets or in the concentrators, are treated for 
gold by Plattner’s chlorination method (see Enci- 
NEERING, vol, xxiv., pages 112 and 119). As examples 
of the blanket washing the processes of the Idaho 
and old Plumas Eureka Mills have been selected. 








They are different in detail, but will be described | battery the = ran over 8 ft. of copper plates, and 


together, as the treatment on the whole is essentially 
the same, 

The Eureka Mill, Figs. 1, 2, had before its recon- 
struction forty stamps weighing 780 1lb., making 
eighty drops of 9 in. It had twenty blanket sluices, 
four of which were revolving, two Patton pans, and 
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then 20 ft. of blankets. The tails from one set of 
four sluices, Fig. 1, ran over revolving blankets 
which were arranged to work automatically and dig. 
charge their contents into a vat underneath them 

The Idaho Mill in Grass Valley, California, Fig, 3. 
has 35 stamps of 850 lb., running with 65 drops of 
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two settlers, two Hendy’s concentrators, one ~clean- 
up barrel, and one battery. It had a 100 horse power 
engine, but used both water and steam. The 
mill had a capacity of 90 tons in 24 hours, and 
cost 100,000 dols. At this mill there were four 
sluices, Fig. 1, for every ten stamps. From the 





10 in., and crushes 9] tons in 24 hours. It has 21 
blanket sluices, eight Atwood amalgamators, one 
of which is in reserve, seven Eureka rubbers, three 
Knox pans, and two buddle concentrators. It has 
a 90-horse power engine and crushes 90 tons in 24 
hours. 
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other), which is 18 ft. long and 13in. wide, These | of the box. This shelf is sometimes placed outside 
are filled with copper plates and discharge upon a | of the box, where it is not very convenient, It is 
Eureka rubber, which discharges upon a copper generally placed inside. ‘The vats 2 are used 
plate sluice 7, 16 ft. long and 32in. wide. ‘The first | alternately. 

sluices d are designed to receive the blankets, and | The pulp from the batteries runs over these blan- 
have a grade of } in. to the foot, and upon them the | kets, and the gold and gold-bearing pulp in fine 
battery discharges its pulp. ‘The blankets are particles becomes entrappedinthenap, Itis evident 
manufactured for the purpose, and are 6 ft. long and | that if this process was not interrupted, the lower 
20 in. wide, and weigh 1lb. 100z. each. They are part of the blanket would become filled with 
made of coarse grey wool, and have the nap on one | coarse sand, and then nothing would be caught. 
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The water is supplied by a ditch. The lower 
holes of the screens are 3 in, above the discharge 
when new. The pulp is discharged from the battery 
a, Fig. 3, into a splash box /, which runs the whole 
length of the mortar. This box is 9 in. wide on the | 
bottom. The back is the whole height of the screen ; 
she front is only 6 in. high, and is closed along the 
front, having three openings 6 in. long and 3 in, high 
equally dividing the length of the box, which dis- 
charge into the trough c, which distributes the pulp 
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over the blanket sluices d, of which there are three 
fur each battery of five stamps. These sluices are 
made of 13 in. planed boards, 16 in. wide. ‘The 
sides are 3} in. wide, and are nailed on to the edges 
of the bottom so as to make the sluice 2 in, deep in 
the clear. Each of the sluices is made in two 
parts ; the upper one is 9 ft. 6 in, long, and the lower 
4 ft. 6 in.; between the two is a drop of 3 in. Two 


of these only are worked at a time, while the third | a 
| was suggested by the use of hides and fleeces, 


is being cleared. 

The labour of the stamp consists of one man at the 
Blake crusher, who works a shift of ten hours, and 
handles 25 tous of rock. For three batteries of five 
stamps, there is one feeder, who works a shift of 
eight hours ; he handles 12 tons of rock, and picks 
out the iron and wood which is in the ore. 

The sluices are so laid that while having a regular 
pitch of 3 deg. to 4 deg. longitudinally they will be 
perfectly level transversely. This is necessary to 
insure the same amount of flow over all parts of the 
sluice. At their ends the sluices projects about 1} in. 
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side only ; the other side, which is placed against the 
bottom board of the sluice, is carefully shorn. The 
upper sluice receives two of these blankets which 
overlap each other, the lowest one being placed first, 
and the upper one over it. The lower sluice has 
but one blanket. The object of the blanket is to 
arrest the fine particles of gold and sulphurets con- 
taining it, which are caught in the fine fibres of the 
nap and retained there. The idea of using them 


which were formerly the only materials which could 
be used for the purpose. ‘These, however, have 
been completely superseded by blankets. The 
blankets wear out at the rate of about one and a 
quarter yards per stamp per month ; they cost from 
1 dol. 50 cents. to 2 dols. per yard at the mill. At 


| the end of these blanket sluices there is a passage 


30 in. in width, and in front are two tubs 2, made 
of 14 in. boards, 3 ft. 6 in. wide at the top and 


|2 ft. 6 in. at the bottom, and 30 in, deep, one 3 ft. 


and the other 4ft. long. They are provided with a 


over a trough e, Gin. wide, which connects with | series of plug holes for discharging the water 


another f (there being one for each set of two | gradually. 
batteries on one side of the mill and four on the | Fig. 4, about 8 in. wide, running the whole length 


Each one has a shelf &, Fig. 3, and a, 
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The blankets are for this reason washed at stated 
intervals, The fine particles they contain are 
caught and settled, and the blankets replaced. It 
is for this purpose that a third sluice is provided so 
that there shall be no interruption to the working 
of the batteries, At the Eureka Mill there are four 
sluices for every two batteries of five stamps. As 
soon as one blanket becomes charged, the pulp is 
turned off from it, and the blankets taken up and 
washed in the vat. In taking up the blanket, it is 
carefully folded together, the lower end being 
carried to the top of the sluice, so as not to lose 
any of its contents. As soon as the contents of 
each one is washed out, it is carefully folded together 
and laid on the shelf in the washing trough, until it 
is to be used again. The water used in washing 
the blankets is always warmed by the exhaust steam. 
The washing tanks are placed in the most con- 
venient position possible, as this is the principal 
item of labour inthe mill. The upper blankets catch 
by far the largest quantity of the gold and pyrites, 
and are washed every 15 to 20 minutes ; the lower 
ones catch but little, and are generally washed not 
oftener than once in two hours. In some millsa 
stream of clear water is turned into the trough at 
the head of the blankets in order to dilute the pulp, 
so as to allow the gold and pyrites to settle more 
readily, but the more there is introduced here, the 
less should be the inclination of the sluice. The 
quantity of pulp passing is arranged so as to be 
from 0.5 to 0.7 cubic feet per stamp per minute, 
which will carry 3lb. to 10 lb. of solid matter to a 
cubic foot of water. The blanket concentrates 
amount to 24 per cent. of the original ore and 
have a specific gravity of 3 to 4. There is one man 
washing the blankets for every three batteries of 
five stamps each. He watches and regulates the 
discharge of the sieves, sees that the proper supply 
of water goes over the blankets, charges the blanket 
washings into the Attwood amalgamator, regulates 
the flow of the water over them, and works an 
eight-hour shift, 

The quantity of water used in the mill depends 
upon the amount of sulphurets, or other heavy 
material in the ore. It averages generally half a 
cubic foot per minute for each stamp. It must be 
sufficiently large or rapid to move the crushed sands 
over the blankets without allowing them to settle, 
but sufficiently slow to allow the fine particles to be 
caught in the nap. Less grade of sluice and more 
water are preferable to heavy grade and a small 
quantity of water. The total amount of water 
used in the mill is from 35 to 40 miner’s inches, 
under a 6 in. pressure, The water is paid for at 
20 cents. per inch in 24 hours. As each stamp 
crushes 2.6 tons there will be 4.3 tons of crushed 
ore passing each blanket in 24 hours. The amount 
collected on the blankets will be about 12 per cent. of 
the rock crushed, depending upon the relative pro- 
portion of the iron pyrites and gold or other metallic 
contents of the ore. The iron comes partly from 
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the ore, and rtly from the wear of the 
different parts of the stamp. The largest part of 
the gold is caught between a and e, Fig. 3. If 
amalgamation is used in the battery it may be as 
high as 90 per cent., if not it will be as high as 
75 per cent., and it is therefore essential to make 
provision for catching the rest. 

From the constant washing of the blankets a 
considerable amount of material collects in the 
bottom of the vats 4, Fig. 3 and Fig. 4, which 
are kept about two-thirds full of water. When the 
solid material has accumulated so that the vat is too 
full to do further service, it is left to settle, and 
the tank on the other side is used. As it settles, 
the water is drawn off from the top, and when the 
settlings are sufficiently consistent to be handled 
with a shovel, they are charged into the Atwood 
amalgamator feeder p, Figs. 5, 6,7. This exceedingly 
primitive machine is shown in section in Fig. 4, and 
in perspective in Fig. 8. 1t consists of two wooden 
troughs a, 14 in. wide, 6 in. deep, and 19in. long, 
which are semicircular in shape, holding from 350 lb. 
to 400 lb. of mercury each, Over the mercury a 
cylinder of wood 4, 8 in. in diameter, and 18 in. 
long, is made to revolve. The circumference of 
this cylinder is divided into twelve equal parts, and 
its length iato eighteen. Commencing at each end 
with half a division, irov rods } in. in diameter, and 
3 in. long, are set at right angles to the surface of 
the cylinder, but slightly curved at one end. They 
are set in quincunx, but do not touch the mercury 
although they come very close to it, There are 
two of these cylinders set 3 ft. apart. The lower 
one is 6 in. below the upper, and between them 
there is a riffle. The box containing them is 4 ft. 
long, 21 in, wide, 14 in, deep on the outside, and 
has an incline of 3 in. to the foot. The twocylinders 
are moved by a belt running over two pulleys and 
making 60 revolutions per minute. 

When the washings are sutfliciently dry to be 
handled, they are taken out of the vat with a shovel 
and placed in acharging box p. Asitis necessary 
that the pulp should be made to flow with the 
greatest possible regularity through the amalga- 
mator, an ingenious automatic feeder is arranged on 
the top frame of the amalgamator. A wheel ¢ 
communicates motion to an arm g, which commu- 
nicates with an iron lever 4, bent at right angles, 
and hinged at the angle. ‘The end of this arm to 
which g is attached, has three holes to admit of a 
variation in movement. On the other end of 4, 
three holes are also made to admit of a change of 
movement there, and to one of them a ratchet i, 
moving on the ratchet wheel /, is attached. This 
wheel is made to move forward one ratchet for 
every revolution of c. Keyed on to 4, and serving 
as an axis of rotation, is an iron bar /, with a screw 
thread cut on its whole length, against the under 
side of which a half nut m, kept in position by 
the counterpoise , is placed, To the counterpoise 
lever the feed box d is attached. By raising the 
counterpoise arm the feed pipe e cau be placed in 
any position in the box p. ‘The screw and ratchet 
are regulated so as to move just fast enough to 
wash the pulp out of the feed box. 

The blanket washings are charged in the back of 
the feed box p, which is 18 in. wide, 3 ft. 3 in. long, 
and 10 in. high. The pipe e is set so that the 
water will flow over the ore, and wash it out into 
the amalgamator ; it moves backwards as fast as the 
ore is washed out. The water used for this purpose 
is heated to a temperature of 120 deg. to 130 deg. 
Fabrenbeit, as it is found that the amalgamator 
works better hot than cold. The washings pass 
through the first amalgamator, over the riffles, on 
to the second, and out at the discharge ¢. The 
heavy particles, as they pass under the wheels and 
over the riffles, will sink to the bottom. The gold, 
except that contained in the pyrites, or attached to 
small particles of ore, will be caught by the mercury 
of the basin or riffles, while the constant agitation 
of the rods on the wheel J, will tend to keep the 
lighter particles of poor material in suspension. 
As the material which passes through this machine 
is the most valuable part of the ore, great care is 
taken not only that the pulp shall be evenly and 
constantly fed, but also that the surface of the 
mercury is kept bright. Both that in the basins 
under the wheels and in the riffles, is continually 
watched, and cleaned as soon as its surface is no 
longer quite bright. These skimmings are put 
on one side for after treatment. 

The success of the mill depends in a great measure 
on the care with which this work is performed. 








The automatic feeder does not need much watching. 
The end pipe occasionally gets stopped or impeded 
in its motion, but the mercury requires constant 
attention, 

(To be continued.) 


MICHEL CHASLES. 

By the death of M. Chasles, to which we referred in a 
previous number, modern geometry has lost one of its 
most ardent and successful cultivators. For more than 
half acentury numerous students, and even distinguished 
professors of his own and of other countries, eagerly 
gathered round his chair to listen to his exposition of 
methods which he himself had invented or considerably 
developed. Sixty-eight years separate his first mathe- 
matical paper from his last communication to the 
Academy of Sciences, and that long period was one of 
singular devotion to his favourite pursuits. 

The influence of his teaching was great and far- 
reaching. Many of his beautiful theorems have found 
their way into text-books used in higher collegiate 
classes, whilst his more elaborate researches are care- 
fully read in our universities. He was emphatically an 
original investigator, and may, without detracting from 
the merit of his predecessors, be styled the Father of 
Modern Geometry. 

M. Chasles was born at Eperon, near Chartres, in 
November, 1793, and, from his early youth, showed 
unusual mathematical talent, His fondness for geometry 
recalled the passionate devotedness of the brilliant 
Pascal. At the Lycée Impérial his usual pastime was 
to explain the difficulties of his class-mates, and work 
out the more knotty riders given in other schools, 
Many of his solutions, we are told by those who knew 
the young mathematician, were remarkably beautiful, 
and even the great Poncelet, more than once, publicly 
commended their ingenuity. Chasles used to call these 
exercises his “‘elementaires,” and he was never more 
cheerful than when he had a good supply by him. It is 
significant that he discarded analytical proofs, always 
preferring purely geometrical methods. Before he left 
the Ecole Polytechnique, that is before completing his 
twenty-first year, he had devised a demonstration of 
the double generation of the hyperboloid of one sheet 
of which the celebrated Monge had previously given an 
elegant analytical proof. This alone proved him to be 
endowed with no ordinary mathematical power. In 1814 
he exchanged his books for the sword, and took part in 
the defence of the capital; on the conclusion of peace he 
returned to his studies, obtaining the second place at 
the final examination which shortly afterwards followed. 
The first candidate on the list was Giorgini, a brilliant 
student, who had the frankness to admit that he owed his 
unlooked-for success, in great measure, to the assistance 
of his class-fellow and competitor. 

The military career had but few attractions for Chasles, 
and he soon made up his mind to relinquish altogether the 
uncongenial profession of arms. He withdrew to Chartres, 
where he devoted himself with renewed ardour to his 
mathematical studies to such an extent as to draw from 
his friends exclamations of regret at the sad waste of so 
much talent. But time belied their vaticinations, and 
few years elapsed before Chasles was looked upon, in 
the scientific world, as among the most promising of the 
younger generation of mathematicians. 

In 1829 the Brussels Academy offered a prize for the 
best philosophical discussion of the methods recently 
introduced into geometry and especially the method of 
Reciprocal Polars. This was an opportunity for Chasles, 
and he replied in a masterly way by his “ Apercu His- 
torique sur l’Origine et les Développemens des Méthodes 
en Géométrie.” Such is the modest title he gave toa 
work which a competent judge calls the most learned 
and original contribution ever made to the history of 
science, 

From time to time M. Chasles wrote interesting his- 
torical essays on various branches of the exact sciences. 
He studied with great care the works of the Arabians 
and Hindoos, and in 1843 published his “Historie de 
lArithmétique,” in which he maintained, contrary to the 
received opinion, that we owe our system of notation to 
the schools of Magna Grecia and not to the Arabians. 

In 1852, appeared his great work, the “Traité de 
Géométrie Supérieure.” It was specially written for 
those who followed his lectures at the Sorbonne, and was 
the first elaborate treatise on modern geometry. We 
should, however, add that Dr. Mulcahy, of Trinity 
College, Dublin, published, in the same year, his 
“ Principles of Modern Geometry,” a treatise which 
though good in its time, has been superseded by the 
worksof the Rev. Professor Townsend. Quite recently 
M. Chasles rewrote his original work, and had the satis- 
faction of seeing the last sheets through the press a few 
months before his death. In 1865, he completed his 
second great work, viz., ‘‘Les Sections Coniques.” All 
subsequent writers on this subject have largely drawn on 
this famous treatise. Indeed no book would now be con- 
sidered complete without embodying the more important 
of Chasles’ discoveries. The reader of Salmon’s Conics 
—which is unquestionably the best English text-book we 
possess—will remember with what frequency the labours 
of the French geometer are referred to, 











Though far advanced in years, M. Chasles continued 
still to be an indefatigable worker, as the “ Comptes 
Rendus” bear abundant evidence. He would never miss 
the weekly meetings of the Academies nor fail to hold the 
evening receptions at which he entertained, with equal 
grace and hospitality, the most distinguished scientific 
workers and the leaders of thought of the French capital. 
Simultaneously with the revision of his treatise on 
Modern Geometry, he proceeded with a “ Histoire Géné- 
rale de I’Ecole Polytechnique,” but time was not given 
him to finish this work of love. It is, however, pleasing 
to know that this historical sketch of the great French 
school is well advanced. 

M. Chasles had completed his eighty-seventh year 
when summoned away from the sphere of his extraordi- 
nary activity and well-deserved triumphs. A fellow- 
academician of his, M. Bertrand, has summed up his life- 
work in these words: ‘*More than once M. Chasles, 
while adopting purely geometrical methods, has shown 
with rare success, the narrow and mysterious link that 
unites the various mathematical truths. Weare indebted 
to him, in one of the highest and most difficult theorems 
of the integral calculus, for several elegant and much 
admired deductions; he contributed to mechanics a 
classical chapter on the displacement of solids; he 
discovered, in the theory of attraction, beautiful and 
general properties which have completely renewed the 
theory of statical electricity, while his papers on the 
attraction of ellipsoids, admired and praised by Poinsot, 
have excited a noble emulation among analysts and pure 
geometers, to the great advantage of science.” 

M. Chasles was appointed in 1841 to the professorship 
of geodesy and applied mechanics in the Ecole Poly- 
technique ; in 1846 the chair of Higher Geometry at the 
Sorbonne was specially founded for him, and in 1851 he 
was elected Member of the Institute of France. Our 
Royal Society, fully appreciating his numerous and pro- 
found discoveries, and nominally his theory of charac- 
teristics, awarded to him in 1863 its most coveted dis- 
tinction, the Copley Medal. 
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QUEBEC HARBOUR IMPROVEMENTS. 

A PAPER was recently communicated to the American 
Society of Civil Engineers by Mr. J. Vincent Brooke on 
the improvements now in progress at the harbour of 
Quebec, the principal objects of these improvements 
being to provide a harbour of refuge for vessels during 
the winter. This provision is rendered necessary owing 
to the heavy weather which in winter prevails on the 
St. Lawrence, as well as to the strong currents and pre- 
valence of ice. The site of the improvements is the 
mouth of the St. Charles river, and the works are being 
carried out by Canadian and United States contractors. 
Messrs. Kinipple and Morris, of Westminster, being the 
engineers. They comprise a tidal harbour with 24 ft. of 
water at low tide, and an area of of 20 acres, and a wet dock 
with 10 ft.minimum depth and 40 acres area. These are 
enclosed on the south and west by the old foreshore of the 
St. Charles river, on the north by a new embankment, and 
on the east by an old breakwater known as Ballast 
Wharf, partly closing the mouth of the St. Charles, and 
running parallel to the St. Lawrence; between the end 
of this structure and the eastern extremity of another— 
the Commissioners’ Wharf—is an entrance, about 2((ft. 
wide, to the tidal harbour, which is cut off from the dock 
by a separating wharf, in which is a lock giving access 
to the dock. The chief part of the work is the new 
Princess Louise Embankment. It runs from east to 
west, and is 3500ft. long. It is wide enough to give 
space for a double row of buildings, warehouses, &c., and 
stands 24 ft. above low-water level. The south wall of 
this embankment, which forms the north wall of the wet 
dock and harbour, is a cut stone superstructure resting 
on a foundation of timber cribwork filled with concrete. 
The north wall is of continuous cribwork, provided with 
counterforts which enter the embankment at intervals 
of 20 ft. for a depth of 22 ft. The space between these 
two is filled in with material dredged from the basin. 
Part of the cribwork forming the foundations of the 
stone wall are framed structures 120 ft. long, 33 ft. wide 
at the base, 23 ft. wide at the top, and 27 ft. high, the 
outer face having an inclination of 1 in 24. These cribs 
extend for a distance of 1240 it. The remaining 2310 ft. 
are composed of skeleton cribs, the faces of which 
are formed with sheet piling. The cribs are made in 
lengths of 120ft., and a bulkhead is fixed, before 
sinking, toone end of each, to check the flow’of water, 
which might tend to wash out the concrete filling. On 
the north side the ground was dredged out for a width 
of 150 ft. to receive the cribwork. The foundations rest 
on piles driven, or cut off to a uniform level. When 
sunk the cribs were filled in with concrete, and the 
spaces at the back were filled with stone and clay, 
allowed to fall at their natural slope. The amount of 
concrete in each crib is 2475 tons, and of stone 
and clay 2723 tons. The concrete is made up in a mixer 
placed on a float drawing about 3 ft. of water, and is 
discharged into skips attached to cranes, by which it is 
deposited in place; the capacity of the skips, which 
are provided with a hinged bottom, is one cubic yard. 
During the working season of 1879, that is from July 
to November, 9000 yards of concrete were deposited in 
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this manner. The south or quay face of the embank- 
ment wall, is formed of a stone facing backed by concrete, 
and the back is made by a vertical extension of the 
close planking at the rear of the crib foundations. The 
concrete is setin layerscorresponding to the stone courses 
which are first laid, the planking at the back 
being raised at the same time, and the space thus 
enclosed is filled in with cement concrete, bond being 
secured in each layer by means of large stones embedded 
over the surface at intervals, and projecting from 4 in. 
to 12in. to secure the bonding of the next layer of con- 
crete. In this way during the season above referred to 
5000 cubic yards of concrete were set. ‘lhe filling in 
between the faces of the embankment is effected by the 
combined action of a dredge and a large revolving derrick. 
The latter is a heavy structure mounted on a pontoon, 
and its position can be altered at will. It consists of a 
central platform carrying a shed, which contains the 
power, and a high central post from which guys 
extend on each side radially to the two arms of the 
derrick 110 ft. in length, and which revolves on the plat- 
form before mentioned. At the end of each arm is a tub 
holding 3 cubic yards, and the position of the derrick is so 
regulated that it can deposit this tub on a float close to 
the dredge which discharges into it. As soon as the 
tub is full the derrick is swung round and the tub is 
emptied at a point 220 yards away. In this manner 
about 1500 tons of material are raised daily from the bed 
of the harbour and deposited in place on the embank- 
ment. About 1,000,000 cubie yards will have to be 
dredged out, an amount which will secure to the tidal 
basin a depth of 24 ft. at low water, and 10 ft. in the 
wet dock. The works, which were commenced in 1877, 
are now rapidly advancing, and during the last two 
winters have proved of immense service to the ship- 
ping which winters there, and which was entirely pro- 
tected from damage by the shelter provided. The har- 
bour is so laid out that it can be duplicated at any future 
time if desirable. 








COMPRESSING AIR#* 
By Mr. Joun S1URGEON. 
(Concluded from page 171.) 
FoRMULZ RELATING TO ANNEXED TABLE. 

Let t=total absolute temperature due to the degree of 
tension of the air, the normal pressure and 
temperature being taken as 14.7 ]b. per square 
inch, and 60 deg. Fahr. respectively. 

T=normal temperature—60 deg. Fabr., or 15.56 deg. 
Cent. 

p= ultimate pressure of air given in Column A. 

P=normal pressure of air=14.7 Ib. per square inch. 

R=ratio of compression. 

H=hyperbolic log. of R. 


» %ae 
Then Col. B=t (5) x (461.24+T) 
C=(Col. B- 461.2)= t—461.2 


D=t- (4) «en +T) 

4 Cent. deg. 
E=t—274=Col. D—274 
F=Col. G x 41-2+¢ —o9), g x 

461.2+T 
461.2 +Col. B 
461.2+60 ° 
re PX100_ 14.7 100 
p Col. A 
H=Col. A-14.7=p-P. 
[=100=Col. F. 
K=100—+Col. G. 


Fah. deg. 





L=1--Col. I. 

M=i—Col. K. 

N=pxitH_p, pR- <; 
R i 











STEAM ON CANALS.—The practicability of applying steam 
to canal navigation may be said to have been demonstrated 
by Mr. W. Kaxter, under the incentive of a heavy bonus 
from the New York State Treasury. Fifteen steamers 
were built, and run on the Erie Canal with varying success, 
until at last all right and title thereto passed into the 
hands of Mr. H. H. Van Dyck, formerly assistant in the 
United States Treasury in New York, who has since main- 
tained the line in good order, meanwhile running the boats 
mostly in pairs, one pushing another by means of a rigid 
coupler on a plan known as the Illinois system. It is 
reported that the boats did very well last year, carrying 
15,000 bushels each trip, with a draught of 6 ft. of water. 
In addition, the Planet and Hull lines of steam canal boats 
have been in operation since last spring, each employing 
about a dozen steamers. Run singly, they carry 7500 
bushels ; when coupled they together carry 16,500 bushels, 
the cost in the latter case scarcely exceeding that of one 
running alone. 





* A paper read before the Chesterfield and Derbyshire 
Institute of Mining, Civil, and Mechanical Engineers. 
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50.234 29.948 
50,525 30.063 








50,878 30.195 

































































































































250 


ENGINEERING. 





(Marcn 11, 1881. 








LAYING AND REPAIRING SUBMARINE 
TELEGRAPH CABLES. 


Tue second of the course of lectures organised by the 
Committee of the Glasgow Naval and Marine Engineering 
Exhibition was delivered by Mr. Andrew Jamieson, C.E., 
Principal of the Glaszow Mechanics’ Institution, his subject 
being on ‘‘ The Laying and Repairing of Submarine Tele- 

~ | Cables.’” Inopening his lecture, Mr. Jamieson said 

e would divide his subject in the following way: 

1. The oe commercial and political inportance of sub- 
marine telegraphy. 

2. The wonderful facilities now afforded for telegraphic 
communication to almost all parts of the world, describing 
at the same time the routes of the different submarine tele- 
graph companies. 

3. A general idea of the component parts of a cable, why 
they have been selected, and how they are put together. 

4. The general arrangement of a telegraph steamer. 

5. The preliminary survey previous to laying a cable, 
with a description of Sir William Thomson’s sounding 
machine. 

6. The mode of laying the cable. 

7. Faults, how they occur, and how they are localised. 

8. The repairing of a faulty cable, with the difficulties 
encountered, and how best they are overcome. 

The commercial importance of submarine telegraphy 
was, he said, at once apparant when it was understood 
that at the present moment there were cables lying at 
the bottom of the ocean of the total value of about 
30,000,0001., those owned by private companies—seventeen 
in number—being of the value of about 26,000,000/. The 
principal companies were the Anglo-American, the Eastern 
and South African, and the Eastern Extension, so admirably 
and successfully managed hy Sir James Anderson. Refer- 
ring to the political importance of such cables, he said that 
it arose from} the fact of Governments—more especially the 
British Government—being able to issue orders to their 
fleets and armies from head-quarters, as well as to arrange 
matters connected with colonies and different Governments 
in a manner and in a space of time that would have been 
utterly impossible a few years ago. A special and very 
pertinent example was seen in the case of the Boers in 
South Africa. By means of a large Mercator’s chart of 
the world, on which all the principal cables were laid down 
in white, the lecturer was enabled to indicate what wonder- 
ful facilities were now offered for telegraphic communica- 
tion to almost all parts of the world. A number of lines 
were specially described, beginning with those laid across 
the A tic, the last of which was completed last August, 
in the short space of twelve days. It was laid from 
Heart’s Content in Newfoundland, to Ireland, and it was 
the quickest and perhaps most successfully laid of all the 
Atlantic cables, for it was reported that not a single hitch 
occarred during the operation, to such a pitch of perfection 
had the engineers, electricians, and captains of the 
Telegraph Construction and Maintainance Company arrived 
by continued practice and by careful selection of the most 
approved appliances. That company had laid all the 
seven cables of the Anglo American system, besides more 
than half of the other cables throughout the world. In 
the course of his description of those various submarine 
cables, Mr. Jamieson mentioned many interesting details, 
the result of his own long and varied personal experience, 
both in the Eastern and the Western Hemisphere ; and at 
the close of his description he said it would be observed 
that it only required that a cable should be laid from 
San Francisco or Vancouver's Island to Japan, in order to 
complete the electric girdle round the earth, with Britain’s 
hands on the buckle. Nine-tenths of all the vast network 
of the submarine telegraph system had emanated from the 
banks of the Thames, and the head-quarters of all the 
large companies were to be found in and around that busy 
centre of commerce, Old Broad-street. 

In proceeding to describe the composition of a telegraph 
cable, Mr. Jamieson dwelt with some detail upon the con- 
ducting medium and how the wires were put together, and 
upon the insulating materials used pol how they were 
disposed so as to prevent the dissipation of the electric 
force. The conductor and its gutta-percha covering 
together constituted the core of the cable ; and lastly there 
were the various kinds of sheathing materials. The manu- 
factore of a cable through all its stages was most graphi- 
cally described, and very fully illustrated by machinery, 
by numerous drawings, and by a great variety of speci- 
mens. One of the diagrams (Fig. 2) illustrated in a most 
thorough manner all the stages of the mannfacture, from 
the bare core, which first passed through a machine for 
serving tanned jute yarn ; the yarn-covered core then pass- 
ing through a machine for serving iron wire from a series of 
bobbins ; and the wire-covered cable in its turn passing 
through a trough to get a hot coating of Clark’s compound, 
then through a machine to give a double covering of Manilla 
yarn or tape, next through another trough containing 
Clark’s compound, and lastly being laid with great care 
and regularity in the cable tanks at the factory and 
**swabbed,”’ down with silica wash. Amongst the spe- 
cimens exhibited there wasa piece of a cable capable of 
bearing its own weight on the bight, when new, at a depth 
of 24 miles. it had been taken from a cable on which a 
repair was lately effected and which had lain in 2000 
fathoms of water for a period of ten years, probably the 
greatest feat yet done in eable-repairing by a single ship. 

The cable, of whatever kind, having been made in the 
factory, and the cable-ship having been fitted up, she was 
brought alongside the wharf opposite to the factory, so that 
transportation from the factory to the tanks in the ship 
might be made; and at this stage the lecturer stated 
that a thorough system of electrical testing was constantly 
kept up during the whole process of mannfacture and 
the coiling from one tank to another, in order to ascertain 
the electrial values of the cable, as well as to detect, upon 
the shortest possible warning, the appearance of a fault. 
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(Fig. 1) was next given by the lecturer, including the 
cable tanks (often 50 ft. in diameter and 25ft. deep) ; the 
paying-out gear, dynamometer, &c.; and the picking-up 
gear at the bow, grappling rope, engines, drum, guide 
pulley, dynamometer, bow sheaves, &c. The ship being 
thoroughly equipped, found, and manned, ready to start 
on an expedition, a preliminary survey had to be made, 

a point very much neglected in the early days of sub- 

marine telegraphy, and now sadly repented. Carefully 

made surveys had brought to light many most valuable 

facts regarding the very varying character of the sea 

bottom, both near the land and in the depths of the ocean 

at great distances from the land. The irregularities of 
surface were often quite as great and as sudden as any on 

the mainland. Such an instrument as Sir William Thom- 

son’s large sounding machine, as also the one for taking 
soundings in shallow waters, were of immense value on 

board telegraph steamers ; in fact, it was now found that 

they could not be dispensed with. Both of these valuable 

inventions were exhibited and described by the lecturer. 

In connexion with Sir William Thomson’s large sounding 

machine Mr. Jamieson devoted special attention to the 

sounding weight invented by Mr. Lucas, one of the chief 

telegraph engineers of the Telegraph Construction and 

Maintenance Company. He showed it in operation, and 

spoke of it as the most perfect thing of the sort yet devised. 

It would bring up half a wine glassful of the material 

forming the sea bottom from almost any depth; indeed, it 

was experimentally shown that if let drop down on a table | 
on which a piece of paper was lying flat it would pick it up | 
as securely as a human being conld do the work with his | 
finger and thumb. The “ ground ” having been surveyed 

plotted out, and properly selected, the shore end of the | 
cable was landed, and a constant communication was 

maintained between the electricians left on the shore and 

those on board the steamer, so as to have the cable care- | 
fully tested for its conductivity and insulation resistance. 
All being right, the ship would set out on her expedition, | 
every person on board having his own special werk or duty 
to attend to,—no hurry, fuss, or unusual excitement being 
permitted in a well-arranged cable-laying expedition. 
The various duties of the responsible members of the staff 
were graphically described by the lecturer, who remarked 
that the whole operation went on like clockwork until the | 
opposite shore or landing-place was reached, when the same | 
operation of landing the other shore-end took place, if it | 
had not heen done previously. When all was found to be 
electrically perfect, the health and prosperity of the cable 
was enthusiastically drunk, and complimentary messages 
flowed through at lightning speed. 

In commencing what may be termed the second part of | 
his lecture, namely, the occurrence, localising, and repair- | 
ing of ‘‘faults’’ in acable, Mr. Jamieson said the causes of | 
faults were as follows :—1. Total breakage due to abrasion, | 
suspension between submarine eminences, insufficiency of 
** slack,’’ volcanic eruptions or terrestrial disturbances, or 
possibly large masses of rock becoming detached and | 
falling across the cable in their descent. 2. In shallow | 








waters from ships’ anchors. 3. Faults caused by teredos, | 
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A long and interesting description of a telegraph steamer | or animal borers. 4 Break of the conductor, with perfect 


or good insulation. 5. Latent faults in the cable when 
laid, developing after a time ; deterioration of core, joints, 
or sheathing. 6. Lightning. Each of these causes of 
faults was enlarged upon, and with reference to the sixth 
cause, namely, lightning, the lecturer said that the remedy 
might be looked for in a good system of lightning guards 
and in carefully ‘‘earthing’’ the cable ends when an 
unusually severe thunderstorm occurs. Cases of interrup- 
tion or fusing of a cable conductor were, fortunately, of 
infrequent occurrence, and he only knew of four well- 
authenticated instances. 

When, from any cause, a submarine cable was broken, 
or became too faulty for the transmission of messages, a 


| repairing ship, fitted with all the necessary appliances for 


grappling and lifting the cable, was despatched with 
the least possible delay to the position localised by the 
electrician. But how to localise the position of a fault 
seemed to be a mystery unless to persons well acquainted 
with the laws of electricity, and, therefore, the lecturer 
gave an explanation of the modus operandi, which was 
eminently interesting. He started by reminding his 
audience how a carpenter or joiner, or any other person 
would proceed to measure the lecture table, and the units 
of length used for doing the work ; and how the weight of 
any body, say, a piece of lead, would be weighed in a pair 
of scales ; and then proceeded to use those instances as 
analogies in the mode of determining the position of a fault 
inacable. A person having got possession of a piece of 
telegraph cable, say, 100 miles, would, if anxious to know 
what was termed its electrical resistance, apply to an 
electrician asking him to determine the number of units of 
resistance which it offered to the passage of an electrical 
current. Theelectrician would attach one end of the con- 
ductor of the cable to one side of his electric balance (see 
Fig. 3); put the other end of the cable to “ earth,”’ adding 
known resistances to the other side of the balance ; and 
then he would inform the inquirer that the total resistance 
was 1000 ohms, or 10 ohms per mile. The ohm was the 
electrician’s unit of resistance, and was so called from the 
name of the person who first found out and demon- 
strated the laws relating to electrical resistance. The 
method by which an electrician set about finding out 
the resistance of the piece of cable was similar in many 
respects to that which would be employed by an iron- 
monger or other person to determine the weight of the 
piece of lead, only a little more scientific, and perhaps at 
first difficult to understand. By the aid of a diagram and 
a Wheatstone bridge or balance, the explanation was 
made highly interesting. The “ bridge’’ contained what 
might be regarded as the counterpart to the ironmonger 8 
weights. They were known as resistance coils, and were 
made up of very fine and carefully adjusted platinum silver 
wire swell insulated by being covered with silk, and wound 
upon bobbins, like ordinary thread bobbins. They were 
arranged from 1 ohm to 10,000 ohms, so that the elec- 
trician could measure the resistance of any conductor 
between those amounts with even or equal arms in his 
bridge. His detector was Sir William Thomson’s reflect- 
ing galyanometer, and occupied the place of the ordinary 
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inside out, its prongs being found quite unequal to the 
work to be done. He explained that having caught, 
elevated, and brought the cable on board, the distance of 
the fault from the ship was determined by the electrician, 
the good side buoyed, and the other picked up to fault. 
The dynamometer now in use was also fully described, and 
some prominence was given to the scientific and practical 
operations had recourse to in jointing and splicing the cable 

ter it was brought on deck, and the exact cause of the 
fault investigated. The operation of paying out the new 
cable was then commenced, and continued until the buoy 
attached to the other or good end was reached, when the 
buoy and its moorings, &c., and the cable attached, were 
lifted and brought on board. Both sides were now care- 
fully tested, and if all right, a joint and splice were made 
between the two ends, and the bight carefully let go over 
the ship’s side, tightening it as far as required before 
slipping. 

In concluding his lecture, Mr. Jamieson remarked that 
he could not understand how it was that so very few of the 
“cable fleet,’’ now numbering twenty-five fine steamers, 
had been built and equipped on the Cylde, and that no 
cable-laying machinery should ever have emanated from 
any place north of the Tweed. The engineers and ship- 
builders of Glasgow should, he said, take example from 
their talented townsman, Sir William Thomson, who had 
not only invented, but designed, and had made (by Mr. 
White of that city) the most perfect submarine telegraph 
instruments, withont which long cables never would have 
paid; and he thought they should come forward and compete 
with Londoners and show the world that they could not 
only build the best cable ships, design and make the best 
machinery, but even construct the cable itself better and 
cheaper t the work could be done elsewhere. 








THE PADDOCK BOILER EXPLOSION, 
To THE EDITOR OF ENGINEERING. 

S1r,—In your last issue a letter appeared undersigned 
**An Engineer,”’ criticising the report on the Paddock 
boiler explosion by Mr. Waugh. be writer’s remarks 
have exclusive reference to the smokebox, which, as he 
states, is returned as being 6ft. 8 in. long, of oval form, 
measuring 5 ft. 2 in. horizontally, and 3 ft. 7 in. vertically, 
made of } in. plates. 

He goes on to say, that turning on live steam into this 
boiler while cold, could not have contributed to the explo- 
sion ; why, then, does he characterise it as a ‘“‘ most foolish 
and reprehensible act’’ ? 

Failure, he says, would have been gradual under 
hydraulic pressure; gradual, it would seem, only until 
reaching the collapsing pressure, when the box would have 
collapsed suddenly, and ripped from the end sttachments. 

As to Mr. Waugh evidently ‘‘ forgetting that the fire- 
box was under compression and not under a bursting pres- 
sure,’’ I have no doubt Mr. Waugh will have a good laugh 
at “An Engineer’s”’ simplicity. 

** An Engineer”’ also gives it as his opinion that the infe- 
rior quality of the material had nothing whatever to do 
with the explosion. He says, “Iron of inferior tensile 
strength will often stand quite as much under compression 
as that of superior quality.’’ This is misleading. The fact 
is that iron of inferior ductility or softness will sometimes 
withstand a greater compressive strain, but this can only be 
the case with cylindrical tubes ; while with ova! tubes, the 
resistance to collapse is that of the metal to bending. 

Had the iron in this case been of the best aie, the 
smokebox would probably have collapsed without frac- 
ture. 

I do not see that it would be generally interesting to 
know by what rule Mr. Waugh calculates the strength of 
oval tubes, inasmuch as such tubes are very rarely used, 
and never should be. 

A boiler cannot possibly fail from inequaiity of tempera- 
ture alone, but from this and pressure combined; and I 
have no doubt this was the cause in this case. 

As to the charge of mystification brought against Mr. 
Waugh by “‘ An Engineer,” I fail to detect any traces of 
such an attempt in the plain and able report Mr. Waugh 
has drawn up, and I consider every word should be patent 
to any one possessing the technical knowledge ‘An 
Engineer’’ would seem to lay claim to. 

1 sincerely hope ‘‘ An Engineer’’ had no other object in 
view in thus impugning the report of the engineer to the 
Yorkshire Boiler insurance Company but the avowed one 
of guarding steam users from having boilers so constructed, 
and in any case I think he might have saved time and 
labour, for the number of such boilers is, I am glad to 
say, exceedingly small ; and besides, no amount of preach- 
ing would move from his pee the man who seriously 
contemplated building such a boiler. 

I am, Sir, your obedient Servant, 
March 7, 1881. Sans Pitre. 


THE RECENT BOILER EXPLOSION AT 
HUDDERSFIELD. 
To THE EDITOR OF ENGINEERING. 

Srr,—I quite agree with “‘ Engineer’? who wrote you 
last week relative to the boiler explosion at Paddock tkat 
the oval flue or smokebox was a very weak form, either 
with pressure exerted internally or externally to its dia- 
meter, but I cannot subscribe to his views that the turning 
of “‘ live’ steam intoa cold boiler of such a construction 
has not been the cause of the explosion. He says, 
** Although fully agreeing with Mr. Waugh that this isa 
most foolish and reprehensible act, and a practice which 
cannot be too strongly condemned, yet I fail to see how it 
can in any way have contributed to the explosion,’ and 
argues that the condensation inherent from such a test 
would cause the boiler shell to be as cold as the underside 
of the smokebox. I will not dispute that point with him. 








upon both shell and smokebox has found out the weakest 
part, and as the weakest link in a chain is the strength of 
the whole, so in this boiler a tensile strain caused by vary- 
ing temperature has been brought into active operation, 
and hence the first fracture in the first transverse or rin 
seam on the underside of the oval flue has been sapenebell 
in the line of rivets, and thus given vent to the expanding 
properties of steam at 80lb. per square inch, so plainly 
demonstrated by the line of first fracture. It ought to be 
unquestionably clear to a practised eye that the rupture 
was there first caused, resulting as a co uence in throw- 
ing upwards and backwards the plates against the tubular 
end plate and forcing outward the plate nearest the back 
end of the boiler. 

There is a very prevalent idea that conical or other tubes 
in this boiler would, at the time, have prevented the explo- 
sion ; and I can subscribe to it so far as to say that they 
would have prevented the complete destruction of the plates 
from being rent into such multifarious furms, by acting as 
a stay, and preventing the upward course of the smokebox 
plates, but certainly they could not have prevented the 
action of contraction and expansion wrought therein by 
the admission of ‘‘live’’ steam into a vessel of such dimen- 
sions and form, wherein no provision whatever had been 
made for letting off the condensed water. Nor must it be 
omitted to state that there were 108 2} thin wrought 
tubes acting strictly in the capacity of “efficient con- 
densers,”’ whatever they may have been in the reverse 
means as steam generators. 

When ‘Engineer’ speaks of the boiler shell being 
**ripped’’ at the transverse seams, in like manner as the 
smokebox, he seemingly ignores the fact that the boiler 
shell is now perfect, and, therefore, at once disproves his 
assertion, but on scientific grounds alone he should not 
ignore the structural differences of the viciously formed 
oval smokebox, against that of a circular boiler shell, 
double rivetted in its longitudinal seams, and compare the 
smokebox composed of ten parts rivetted together, or he 
would not inferentially remark that the irregularities of 
temperature would have “ripped” the shell either pre- 
viously or simultaneously with that of the boiler flue. 

here is no discovery by ‘‘ Engineer’ as to the weakness 
of an oval flue. It has for the last forty years been the end 
and aim of constructive engineers and boiler makers to form 
boiler fines and sbells as much as they strictly could to the 
figure of greatest resistance (that figure being the true 
circle), ant any departure from it, especially when pressure 
is exerted externally to its diameter, tends to make the 
form weaker, which is the case in all internal flues or fire- 
box boilers, but which for evaporative results, or in other 
words for economy of fuel, we are compelled to adopt. 
Any departure however, from the strictly cylindrical form 
wherein pressure is exerted internally to its diameter, tends 
to bring it into the figure of greatest resistance—viz., the 
true circle. In elucidation of this I shall probably sur- 
prise ‘* Engineer’ when I state I was present last week at 
the testing of a Fox’s patent corrugated flue, 3 ft.3in. in 
diameter, and thata Board of Trade inspector and myself 
were sat in that flue when resisting a pressure of 750 lb. 
per square inch, the plate of which it was formed being 
only 3 in. thick. 

I have not time or inclination at present to discuss a 
theory advanced by ‘‘ Engineer’’ that “‘ iron of an inferior 
tensile strength will often stand quite as much under com- 
pression as that of superior quality,’’ nor will I attempt 
to seek the virtues of coarsely laminated iron for any 
purposes whatsoever ; but I will give ‘‘ Engineer’’ the tests 
ale for me by the Leeds Forge Company, and leave him 
to draw his own conclusion whether inciting a fancied 
security to boiler owners by the use of an inferior iron is a 
wise course. The tensile strength of the iron used by Mr. 
Arnold was as follows: Tensile strength in tons per 
square inch, lengthway 16.53, crossway 17.53; elongation 
in 10 in. per cont., lengthway 1.875, crossway 2.5. Another 
test: Leeds forge ingot iron. Tensile strength in tons 
per square inch, lengthway 24.1, crossway 24.06; elonga- 
tion in 10in. per cent., lengthway 28.75, crossway 31.25. 
That is the strips of iron eacb of 10 in. in length, the former 
broke asunder at 10}in., whilst the latter with one-half 
more weight stretched when cold to 134 in. before breaking. 
I am convinced that had this boiler been subjected to a 
hydraulic test, and have borne 100 Ib. pressure, that such 
a test would have given birth, with such a form of flue, 
to injuries that would have escaped observation, and 
ultimately at the works where it was destined for, that 
when at work at 80lb., as was intended, and when so 
charged with such a pressure of steam and water, highly 
impregnated with heat at 320 deg. to 330 deg. of tempera- 
ture, that in a very brief period from it being set to work, 
the boiler would have burst in exactly a similar manner, 
but the release of such highly heated water and its corre- 
sponding expansive force wonld have been fraught with 
consequences infinitely worse in the destruction of pro- 
perty, and possibly to a greatly increased loss of life. 
Those who have such boilers at work, I trust will take the 
earliest means of remedying the defects inherent in the 
oval flue. Such a form brings us back to the days of 
the old Butterley boiler, and those conversant with that 
boiler know well the sad havoc it caused. Let me hope 
that such a construction of boiler will never again be built. 

Yours faithfully, 
Huddersfield. Joun A. HopkKINSON. 








HYDROGEN AND NITROGEN IN STEEL. 
To THE EDITOR O¥ ENGINEERING. 

Sirx,—In your interesting article cn ‘‘ Hydrogen and 
Nitrogen in Steel and Iron,’’ you say that the ‘*‘ hydrogen 
and nitrogen can be derived from no other source than the 
atmosphere from which moisture and nitrogen are blown 
in with the blast in the blast furnace.’’ While I am not 





I will even accept it as being somewhat colder, but does 
not that prove, from the sad result, that the tension bronght 


prepared to dispute the statement that these gases may be 
derived from the atmosphere, for I do not see where else 





th from, I find « difficulty in accepting co 
ey can come from, I find a difficulty in i 
expanstion for the following reasou, which T aa I be 
glad to have explained. 4f the imprisoned hydrogen for “ 
the holes met with in steel castings and is derived fron “ 
the blast used in making the pig, why is the pig meci 
itself, and the same melted in a cupola (where more blast 
is used) practically sound, while steel made from that 
very pig ina Siemens furnace, where it is carefully kept 
from all os air, and — one would think } a 
was an admirable opportunity for any impriso 
escape, full of blow-holes ? ymmprnened guess te 
I am yours truly, 
Manchester, March 7, 1881. Fan. 








MACHINES FOR PRODUCING COLD AIR 
To THE EDITOR oF ENGINEERING. Z 
S1r,—Enclosed is the copy of a letter I have written to 
the secretary of the Institution of Mechanical Engineers 
in reference to the paper on cold air machines read at the 
last meeting of the Institution held in London. The letter 
is intended for publication in the Transactions of the Instity. 
tion along with the discussion on the paper, and as the 
paper has appeared in the last two numbers of ENGINEER- 
ING perhaps there will not be any objection to insert this 
letter also. 
Yours truly, 
Bolton, March 9, 1881. Witu1aM INatis, 


(Copy.) 
The Secretary of the Institution of Mechanical Engineers, 

Sir,—I was not at the meeting in London, when the 
paper on cold air machines was read, and it was some weeks 
afterwards, when I first saw a printed copy of the paper 
and noticed the reference it contains to the cold air 
machines made by Messrs. Hick, Hargreaves, and Co, 
The statement in the omg as to the working of these 
machines, and Messrs. Hick, Hargreaves, and Co.’s prac. 
tice, will, lam sure, convey to the members of the Institnu. 
tion a very wrong impression ; I therefore ask for permission 
to say a few words on the subject. I think Hick, Har- 
greaves, and Co. were the first in this country to com. 
mence the manufacture of cold-air machines of the class 
Cescribed in the paper; at any rate it is some years since 
they had one of their cold dry air machines working in con- 
nexion with a cold room for keeping fresh meat. 

A large number of experiments were made with this 
machine and the cold room. These experiments were 
carried out under the superintendence of Mr. Liithy, a 
member of the Institution. The machine was worked on 
the system, with cooling water injected irto the compression 
cylinder at each stroke, and also worked without injection, 
and the air cooled by contact with cold surfaces. The 
quantity of heat transmitted through walls of different 
thickness and of different materials, was ascertained for all 
the conditions likely to occur in practice, and the known 
arrangements for abstracting moisture from the air by sur- 
face cooling it previous to passing it into the expansion 
cylinder were tried and the efficiency of heat-exchanging 
apparatus or regenerators as adjuncts to the machine 
ascertained. In short, Hick, Hargreaves, and Co. have 
had for some years all the experimental data requisite to 
guide them in the construction of machines of this class, 
as well as to adapt such machines as regards power and 
otherwise to the requirements of any special case. 

I may state here that although cold air machines have 
only recently come into use, much attention appears to have 
been bestowed upon them by inventors a good many years 
ago. Reference to the patent records shows that quite a 
number of arrangements have been patented for cooling the 
air previous to expansion, with the object of abstracting the 
moisture. Nearly all these patents have lapsed, and any one 
is now free to use them. With reference to the process 
mentioned as having been ‘‘ devised’ by the author of the 
paper for abstracting moisture from the compressed air 
by first partially expanded it, 1 may say that this process 
was fully worked out by Hick, Hargreaves, and Co. for 
the same object. 

The enclosed tracing taken from working drawings of a 
machine I designed in 1879 shows the arrangement of the 
primary air expansion cylinder, the receiver and the cylinder 
for effecting the finalexpansion. Owing to its complication, 
and for other reasons, this process is not used by Hick, 
Hargreaves, and Co. 

I have just recently ascertained that even this stage 
expansion process, supposed to be the latest out, was pre- 
viously patented, and after all it also appears not to be 
new. In cold dry air machines now being made at these works, 
and designed for use at sea and in hot climates, the capacity 
is about 40,000 cubic feet of cold air delivered per hour 
at atmospheric pressure ; a machine of this capacity has one 
steam cylinder 18 in. in diameter, one compressor 21 in. in 
diameter, and one expanding cylinder 16 in. in diameter. 

The air from the compressing cylinder is cooled by sur- 
face contact and the machine fitted with the necessary 
receiver, tubulous heat-exchanging apparatus or regene- 
rator, and Hick, Hargreaves, and Co.’s patent snow box 
for finally congealing and separating in the form of fine 
snow any moisture remaining in the air previous to its 
passage into the meat room. 

Yours traly, 
WiuiAM INGLIS. 

Soho Iron Works, Bolton, March 8, 1881. 





To THE EDITOR OF ENGINEERING. 

Srr,—I have read with great interest Mr. Lightfoot’s 
paper on “Cold Air Machines” which has appeared in 
your journal. 

Cold air machines, in their application to the conveyance 
of fresh meat and other perishable provisions, are destined, 
without doubt, to have as beneficial an influence in the 
future, on our food supply, as the abolition of the Corn 
Laws had in the past. et 

The importance of the subject will, I trust, justify my 
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drawing attention to one or two points in Mr. Lightfoot’s 
paper, which require a little explanation. 

At the end of the first part of his paper (p. 195) he gives 
some results of test experiments with his machine, from 
which it appears that he cooled the heated compressed air 
by water whose initial temperature was 57 deg., but which 
rose to 147 deg. before contact with the air ceased. The 
temperature of the air, after contact with the water and 
before entering the air expansion cylinder, is given as 
70 deg., 1.¢., the temperature of the air is 77 deg. less than 
the final temperature of the water used to cool it. 

Now it seems to me that if any difference in the temper- 
atures of air and water be observed after contact, the 
difference would all be in favour of the air, even though 
avery large supply of water be used, either applied by 
means of surface condensers or by direct intermixture. 

The heat abstracted from the air per hour in cooling it 
from 267 deg. to 70 deg. equals approximately 50,000 units, 
and this will be seen to be the number of units required to 
raise 9.25 1b. by 60 lb. of water from 57 deg. to 145 deg. per 
hour, but if my contention be correct, that the average 
temperatare of the cooling water can never rise above the 
final temperature of the air it is cooling, viz., 70 deg., it is 
obvious that a much greater quantity of water will be 
required than what Mr Lightfoot states. 

On page 221, column 2, Mr. Lightfoot implies that in 
his system, where the moisture is deposited during the 
first stage of expansion, that the heat of liquefaction has 
no influence in raising the temperature of the expanding 
air. Isthisso? and if so what becomes of the heat that has 
been given off ? 

{s there really any gain, in this respect, over the other 
systems in which the moisture is deposited before expan- 
sion, and whose apparently more efficient final temperature 
Mr. Lightfoot says is affected seriously by this very cause? 

Perhaps Mr. Lightfoot will inform your readers how he 
measures his minfmum temperatures. Are they by direct 
observation with a thermometer, or are they calculated ? 

I am, Sir, yours = 
“oe ETA.’ 








THE STUDENTS OF THE INSTITUTION OF 
CIVIL ENGINEERS. 
To THE EDITOR OF ENGINEERING. 

Str,—I have been much interested by the letter of 
** Spes Bona’’ on the above subject which appears in last 
week’s ENGINEERING, and I venture te ask you to allow 
me a brief statement of my views on the matter, believing 
as I do that they are shared by many other members of the 
engineering profession. 

I have followed the profession for the last ten years, and 
having spent nearly half this time within a hundred yards 
of the Institute I am able to feel the force of my arguments. 
I have of late been frequently asked why I do not seek 
admission to the Institution, the following advantages 
being quoted to me as inducements for so doing: (1) The 
acquisition of the Minutes of Proceedings published by the 
Institution. (2) Admission to the meetings on Tuesday 
evenings. (3) The use of the library. (4) The honour 
and prestige attached to a connexion with one of the most 
distinguished corporate bodies in England. With regard 
to the first and second heads just mentioned, it is only fair 
that I should state that through the kindness of friends I 
have never had any difficulty in obtaining access both to 
the published minutes and to the meetings. Not so with 
the third, viz., the use of the library, from which I 
undoubtedly exclude myself by not joining the Institution, 
but, as pointed out by your correspondent, cui bono? when 
the only hours during which I could avail myself of this 
unquestionable advantage are precisely those during which 
I am engaged in my professional duties, these duties being 
in fact the very raison d'etre of my claim to admission. 
As to the fourth head, so far as my experience leads me to 
think, and looking at it from a ‘‘ bread-and-butter’’ point 
of view, it appears to embody advantages of a character 
more sentimental than real. Ia this view, however, it is 
possible that I only represent an isolated case of the 
undeveloped ‘‘ bump of reverence.”’ I should be sorry also 
on this point to play the part of an iconoclast. My 
remarks of course apply chiefly to the case of residents 
within a limited distance of London, and I, therefore, 
cannot say much to the letter of a ‘‘ Non-resident Student’”’ 
in your issue of last week, but until I see similar views 
expressed by ‘‘ resident’’ students I can only repeat that I 
feel sure there are many men in the profession who will 
endorse what I have mee 

I am, Sir, yours truly, 


March 9, 1881. An OUTSIDER. 


NOTES FROM THE NORTH. 

Giascow, Wednesday. 

Glasgow Pig-Iron Market. —Thursday’s pig iron war- 
rant market was weak at the opening, and several hold- 
ings were cleared out, causing a further decline in prices ; 
but subsequently the tone was firmer, and the market 
closed with the quotations 2d. per ton over those of the 
previons day. Business was done during the forenoon at 
from 48s. 10d. down to 48s. 9d., and then up to 48s. 11d. 
cash, and from 49s. to 48s. 10d., and back to 493. one 
month, the close being sellers at 48s. 11d. cash and 49s. 
one month, and buyers near. The afternoon market 
opened steadily at 48s. 103d. and 48s. 11d. various cash 
prompts, and 49s. one month, improving to 49s. 3d. cash in 
a few days to one month, the close being rather easier with 
sellers at 49s. 2d. cash and 49s. 3d. one month, and buyers 
offering 1d. less per ton. Makers reduced the prices of 
Glengarnock, Carnbroe, and Dalmellington each to the 
extent of Is. per ton during the day. The market was 
again weak on Friday, and there was a further reduction 
of holdings, causing a fall in prices, which closed 5d. per 
ton under those of the previous day, and gave a total 
decline of 1s. 3d. per ton over the week. Iron changed 
hands during the forenoon at from 49s. to 48s. 10}d. cash, 





and from 49s. 14d. down to 49s. one month, the price gradu- 
ally receding to 48s. 7}d. fourteen days accepted, and buyers 
at the close offering 48s. 9d. cash and 483. 10d. one month, 
and sellers asking 1d. per ton higher. The quotations in the 
afternoon ranged from 48s. 74. to 483. 9}d. cash, and from 
48s. 9d. to 483. 11d. one month, the close of the market 
being sellers at 48s. 9d. cash and 48s. 10}d. one month, 
and sellers near. Monday’s warrant market opened dull, 
and at 3d. of a decline in prices; but as a report early 
spread through the market of four blast furnaces having 
been blown out in Cumberland, and in expectation that the 
Scotch ironmasters would follow in the same direction, 
there was a recovery of 24d. of the decline. Business was 
done during the forenoon at 48s. 6d. cash, 48s. 7d. eight 
days, and 48s. 8d. to 483. 7jd. one month. The quotations 
ruling in the afternoon ranged from 48s. 6d. to 48s. 8}d. 
cash, and the market closed with buyers at 48s, 8d. cash 
and 48s. 9d. one month, and sellers asking 1d. per ton 
more. There were ramours prevalent in the Glasgow 
market last week that Messrs. Currie and Co., an important 
firm of iron import merchants in Montreal, were in diffi- 
culties, which on Monday were confirmed by the announce- 
ment of the failure of the firm. Several Glasgow firms are 
involved, but a fair composition is confidently expected. 
Yesterday’s market was more firm, and prices steadily 
advancel to the extent of 7d. per ton. There were 
transactions during the forenoon at from 49s. 1}d. (5d. up) 
to 49s. 3d. cash, and from 49s. 2d. up to 49d. 44d. one 
month; and at the close there were buyers at the top 
prices, and sellers asking 1d. higher. A moderate amount 
of business was done in the course of the afternoon at 
493. 3id. up to 49s. 5}d cash, and from 49s. 4}d. up to 
493. 6$d., and the close was sellers at 493. 4}d. cash and 
493. 6d. one month, and buyers near. The market opened 
this forenoon with business done at 49s. 3d. cash, 49s. 4}d. 
one month, quickly receding to 49s. 14d., 49s.-1d. cash, then 
49s. one month accepted, improving to 493. ten days, 
493. ld. three weeks done, closing rather sellers 49s. 
next week. In the afternoon a moderate amount of 
business was done at 48s. 1ld. to 49s. ld. cash, and 
493. 14d. and 493.0}d. to 493. 2d. one month, the close 
being buyers at 49s. cash and sellers at 49s. ld. Instead 
of prices improving with the preparations for the spring 
export trade, as was anticipated by many, the reverse has 
been the case since the beginning of the year. When 
business commenced at the opening of the year, the price 
was 53s. 9d., and the first week closed 5d. per ton less ; but 
the second week showed a recovery of 2d. Thethird week, 
however, marked a decline of 1s. 1d. per ton, the price 
reached being 52s. 5d.; and at the end of the fourth week 
52s. 4d. per ton. Daring the fifth there was a heavy drop 
of 1s. 3d. per ton, and almost as much daring the'sixth week, 
which closed with the quotations at 50s. ld. Prices sub- 
sequently recovered to 5(s. 6d. on the 18th ultimo, but 
dropped to 50s. on the 25th, since which date there has been 
very much lower prices, continued with some fluctuations. 
The dulness of the past weeks may be said to continue un- 
altered, and without any relieving feature showing itself in 
the market. Holders are qutudie selling out, and there is 
not a sufficient volume of investment to take off the iron 
that is offered for sale. Makers have lowered their prices, 
but still there is no increase of business, and the make of 
iron is very considerably in excess of the consumption. The 
prolonged severe wintry weather is interfering very much 
with the spring shipping trade, as well as with general out- 
door work, and in consequence the home demand is also 
somewhat quiet. About a year ago the shipments of pig 
iron averaged about 18,000 tons weekly, whereas last week’s 
shipments were 9902 tons. There is no change in the 
number of the blast furnaces in actual operation. In the 
course of last week 2140 tons of pig iron were transferred 
from the makers’ yards to the warrant stores, the total stock 
being 528,462 tons. 

Acoustics for Architects.—In a lecture on ‘‘ Acoustics,’ 
delivered at the last fortnightly meeting of the Edinburgh 
Architectural Association, Dr. R. M. Ferguson has been 
giving the architects of the Scotch metropolis some much 
needed information on the principles to be observed in 
designing halls, churches, and other public buildings, so 
that large bodies of people may be able to hear speakers, 
musical performers, &c., in the most satisfactory manner. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Failure of the Monkwood Colliery Company.—A first 
meeting of the creditors of Henry Walker, Whittington 
Moor, trading as the above colliery company, has been 
held at Chesterfield. The liabilities are set down at 
32,0591., of which 25,9331. ia secured, and 19641. partly 
secured. The total assets were 4231.18s. The estate will 
be wound up in liquidation. 

Additions to the New Railway Station at York.—The 
North-Eastern Railway Company have just commenced 
important additions to the York Railway Station, which is 
the largest provincial one in the kingdom. New offices are 
to be erected and a new terminal dock. 


Whitby Harbour Improvements.—At the monthly meet- 
ing of the Whitby Port and Harbour Commissioners a 
memorial to the Public Works and Loan Commissioners 
was unanimously adopted, in support of the Board’s appli- 
cation for a loan of 45,0001., to enable them to construct 
new works at the port for the increased safety of shipping. 
Tenders for the execution of the work were pe ordered to 
be invited. 

Dock Extension at Goole.—The Aire and Calder Navi- 
gation Company has commenced cutting a gutway between 
the steamship dock and the basin. The gutway is to be 
36 ft. wide with 10 ft. of water on the sill, and will materi- 
ally expedite the moving of steam and other vessels about 
the docks. 





The Iron Trade.—We notics that large consignments of 





iron from this district are being forwarded to the north. 
The qualities inquired after are principally better class 
makes, and these alone appear to command a sale in the 
market. 

The Crisis in the South Yorkshire Coal Trade.—As 
has been noticed in these columns, the colliers of South 
Yorkshire for some weeks past have been agitating for an 
advance of wages. At four pits the employers have con- 
ceded 10 = cent. advance in wages, at three pits 7} per 
cent., and at nine pits 5per cent. A ballot has been taken 
amongst the colliers of the district to ascertain their 
opinion as to whether there should be a general demand 
for an increase of wages, and on other points. At a meet- 
ing of the Unionist Council, held in Barnsley on Monday, 
the result of the ballot was declared, and from it, it 
appears that the majority of the men are in favour of 
asking for a rise of 5 per cent., and an examination of the 

it owners’ books. If the latter show the advance cannot 
afforded, the men, it is understood, will continue on 
present terms. Those who have obtained 10 per cent. 
advance and 7} per cent. will have to be satisfied with 
5 per cent. pending the settlement of the question. 

Engineering Trades.—After a prolonged depression 
there are evidences of an improvement in the engineering 
trades. Recent orders obtained by the Leeds firms have 
filled the shops with work, and fresh lines are gradually 
coming into the Sheffield houses who are now on the whole 
doing a fair and remunerative business. New orders are 
expected in daily from Scotland is accordance with 
travellers’ advices, and the spring trade is looked for- 
ward to hopefully. The workmen are on the whole better 
employed, and the slightest revival in the iron and coal 
trades would make engineers very busy. 

The Wharncliffe Woodmoor Colliery.—We understand 
that Mr. Howard A. Allport, of the Bestwood Coal and 
Iron Company, Nottingham, has bought the Wharncliffe 
Woodmoor Colliery, near Barnsley, which he intends to 
work on his own account. The coal is said to be of very 
good quality for house, gas, and coking purposes. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
; MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on Change, at Middlesbrough, and the 
market was more cheerful. The telegrams from Glasgow 
showed a slight advance in Scotch iron, and the Cleveland 
district as usual followed suit. It was found that Messrs. 
Connal and Co., the warrant storekeepers here, had a 
stock of 152,822 tons, which is an iucrease of 3665 tons 
since the previous Tuesday, and that in Glasgow they now 
hold 528,659 tons. The returns of the Cleveland Iron- 
masters’ Association being more favourable than was 
anticipated, had the effect of keeping prices steady during 
the week. The market quotation of No. 3 Cleveland pig 
was 38s. 3d. per ton for prompt delivery. 

The Cleveland Ironmasters’ Returns.—The make and 
disposal of pig iron in the Cleveland district, which includes 
the whole of the north of England between the Tees and 
Tyne, were issued a few days ago, and were more favourable 
than was expected. From these it appears that out of 166 
blast furnaces there are 120 in operation, 46 being blown 
out. Sir W. G. Armstrong is building a furnace atElswick. 

The Finished Iron Trade.—In the finished trade there 
are indications of weakness. There is certainly a great 
deal of work in hand, but orders are not coming in abun- 
dantly and prices are easier. Plates can now be bought 
for 6l. 7s. 6d. per ton, bars 51. 10s., angles 51. 12s. 6d. 
f.o.b. The wages questions are being amicably arranged 
through the Board of Arbitration. 

The Darlington Iron Company.—The Darlington Iron 
Company, of which Mr. Joseph Dodds, M.P., Stockton, is 
chairman, have suspended payment. The liabilities have 
not yet been made public. A shareholders’ meeting will 
shortly be held, and proposals to reconstruct the company 
will be discussed. 

Messrs. Jones Brothers and Co.—A few days ago a 
circular was issued by the official liquidator re Jones 
Brothers and Co., Limited, of the Ayrton Rolling Mills, 
Middlesbrough, offering the creditors 4s. in the pound, and 
suggesting that a new company should be formed and that 
the creditors should take shares to the amount of their 
debt. Yesterday afternoon a meeting of creditors was 
held at Middlesbrough, and it was agreed that a new com- 
pany should be formed. Next week another meeting will 
be held, when it is expected this decision will be confirmed. 














LonpDON AssocIATION OF FOREMEN ENGINEERS AND 
DRAUGHTSMEN. — The twenty-eighth anniversary fes- 
tival of this Association, which was to have taken p) 
on the 19th inst., has been unavoidably postponed until 
Saturday, April 16th, when it will be held at the Cannon- 
street Hotel. 

ATkKtns’ WaTeR SOFTENING AND PuRIFYING Com- 
PANY, LimITED.—The prospectus is issued of the Atkins 
Water Softening, Purifying, and Engineering Company, 
Limited, with a capital of 100,000/., divided into 100,000 
shares of ll. each. The _ object of the company is to 
acquire and work the water filtering and purifying patents 
of Messrs. Atkins and Co., of Fleet-street, London. The 
principal features of the invention are mechanical appliances 
for cleaning filtering surfaces, so as to prevent the accu- 
mulation of impurities which so often contribute further 
contamination to the water instead of cleansing it, when 
allowed to remain, as is so commonly the case. The 
Atkins system is applicable on a large as well as on a small 
scale, and 5000 of the latter type have ——- been ordered 
for the troops now going to the Cape. The prospectus 
contains a large sumber of testimonials on the efficiency of 
this system of purifying water. 
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BOILER EXPLOSIONS IN 1880. 

For some years past it has been our custom to 
publish the annual report on boiler explosions 
issued by Mr. E. B. Marten, the chief engineer of 
the Midland Boiler Inspection and Insurance Com- 
pany, and we are now enabled, through the courtesy 
of Mr. Marten, to give his report for the year 1880 


with its accompanying illustrations. The number 
of explosions during 1880 was only one more than 
in 1879, but they were, we regret to say, far more 
fatal. In fact, as the subjoined tabular statement 
will show, there were more deaths from boiler 
explosions during 1880 than during any year since 
1876. We regard, however, the figures showing 
the number of explosions as of more importance 
than those recording the number of persons killed 
or injured, as in the vast majority of cases the 
number of persons killed is no measure of the 
importance of the explosion. ‘The figures for the past 
eight years are as follows: 


. Number of Number of 
Year. ——- of Persons Persons 

<Zpeomens. Killed. Injured. 
1873 78 57 85 
1874 76 77 198 
1875 68 81 142 
1876 39 93 110 
1877 44 54 75 
1878 46 47 84 
1879 30 38 53 
1880 31 71 83 


Subjoined is Mr. Marten’s report. 


During the year 1880, particulars have been obtained of 
31 boiler explosions, which have caused the death of 71 and 
the injury of 83 persons. 

f the 154 persons killed or injured, 4 were owners or 
managers ; 16 cnginemen or firemen; 132 men employed 
ou the works ; und 2 strangers who happened to be near. 

Slight particulars are given, in the Appendix, of those 


Total ... - oh 7 
The exploded boilers were of the following kinds : 
The causes are stated as in the summary, the general 


heads being indicated by the letters A B C. 


explosions or accidents connected with steam apparatus, 
not fairly included in the general list of boiler explosions, 
which caused the death of 26 and the injury of 23 persons. 


The Exploded Boilers were used for the following 
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C. Faults which could be Prevented by Attendants. 
5 3 3 


Shortness of water ... 
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Purposes : =" s Ke 
. d pair... ose 2S 
— > _ - B_ External corrosion 1 6 9 
Collieries Ps ey ie 4 C_ Shortness of water 1 0 O 
Mills, various ... 302 Psimels svn 
Brick works Ss ¢ 3s Locomotive and Multitubular. 
Marine... 2 2 9 B Internal corrosion ... 2 0 4 
ae i = = Cc be ofwater..1 1 1 
Railway ove see ese 2 0 4 Overpressure ue es 2 
Traction eve eve oon . —— 3 3 3 os 
Tin works ove ove ee 8 6 et _— . & 3 
Salt mine one _ ee . 2 | : Vertical. 
Builder... pe pa > 10 2 B Internal corrosion ... 20 2 
Hotel ... one 100 |C Overpressure : = @ 
—— 35 1 2 
Total ‘in eo. 31 71 88 Furnace Upright. 
The causes of explosion are arranged under the follow- | A Bad repair ... sei 1 2% 27 
ing heads, as in former years : Chimney. 
A. Faults of Construction which may be Prevented hy B_ External corrosion... 1 2 23 
Inspection before Starting or after Repair. : ; Marine. 
No. Kd. In. No. Kd. In. Not ascertained __... 1 1 0 
Bad repair ... aa 3 27 29 aie ie. ate 
——. = 4 1 2 Total a ee: or) ae. 
—— 7 23 31 The records of explosions are made up for convenience 
B. Faults only to be Detected by Inspection. | to the end of each year, although forming an appendix to 
External corrosion ... 9 35 41 | the report of the operations of the company to be presented 
Internal corrosion ... 4 0 6 at the annual meeting in August. 


As usual, the greatest number of explosions, and by far 
the most fatal, were at iron works, especially from upright 
furnace boilers of different forms, such as Nos. 9 and 12. 
The causes of explosion were plain and simple, and not 
| attributable to the design or construction of the boilers, 
but as they must stand among the workmen, the loss of 
life was very great. The subject of furnace boilers is of 
great interest to those engaged im iron works, and at the 
request of the South Staffordshire Mill and Forge Mana- 
gers’ Association, an address was given at which models 
of nearly all those of various forms which have exploded 
were exhibited, together with much other information on 
boiler explosions. This was afterwards printed with full 
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the object of empowering the Board of Trade to institute 
a separate inquiry on all boiler explosions, whether fatal or 
not, with a view to correctly ascertain and publish the 
causes, and also to indirectly induce all owners and users 
to take greater care. ’ 

The probability of direct legislation on the subject, and 


illustrations, and a copy will be given to any one making 
application to the Engineer’s Office, Stourbridge. 

In the case No. 27, the boilers were under inspection. 
They were disused when first the boilers were placed under 
this company, but were subsequently ired to enable 
others to be spared for repair, and although but little the subje 
used were generally kept ready for work. Although|the coming into force of the Employers’ Liability Act, 
visited regularly the stipulated four times a year, no! have made it especially important that those who work 
opportunity had occurred for internal or flue examination | steam boilers should be able to satisfactorily answer such 
for some years. The cause of explosion was corrosion ae are usually asked at inquests after explosions. 
from leaking feed pipes, which had been reported, and | t would be wise for steam users, either for themselves, or by 
appeared to have been repaired with new plates as far as | those on whose judgment they can rely, to make sure their 
could be seen from the narrow strip visible outside, but | attention has been given to the following points : The 
the thin part was lower down, and could only have been | design, workmanship, and materials of the boiler, and its 
seen by the removal of the brickwork. This explosion | suitableness for its work and pressure, and its state of 
confirms the remarks in the introduction to last year’s’ repair; also, that during working, the pressure, the feed- 
“Records” that the efficiency of inspection must greatly | ing, the firing, and the general condition of the fittings, 
depend on the facilities given, and the interest taken in the | are watched by a competent person, and that the boiler is 
matter by the owners. | kept properly cleaned inside and in the flues ; and, further, 

Several inquests have been attended by officers of the | that it is thoroughly examined periodically, and that suffi- 
Board of Trade at the request of the Home ae er eey | cient — are made by cleaning and sweeping the 
and their reports have been published with useful effect. | flues, an 
The officers of this company have also assisted at inquests | make such examination complete and trustworthy. __ 
at the request of coroners. The general deductions from ‘Lhis company has ever advocated periodical inspection as 
reports at such inquiries have been that inspection should | the best means of prevention of explosions, as this has now 
be made as efficient as possible, every part of the boilers | become so generally admitted that it only remains to follow 
being exposed to view by the removal of the brickwork or | up the matter by rendering that inspection as perfect as 
covering at short intervals aided at times by the hydraulic | possible, and this can only be done by very great co-opera- 
test, and that great care should be taken to secure proper | tion of the owners and users themselves, in making suitable 
repair. preparations. 

ial regard 


No fresh legislation has taken place with es ee : iin 
to boilers, but a Bill is at present before Parliament, with! No. 1. (See Fig. 1.) January 12th, 3 killed, 3 injured.— 





| plates, 40 Ib. - Tube 2 ft. 10 in. diameter. 
by the removal of the covering or brickwork, to | Pell the ot . go Been Hg 











Cornish, 22 years old, 9 ft. long, 3 ft. 9 in. diameter, 4 in. 
plates, 50 lb. pressure. Tube 1 ft. 11 in. diameter. The 
boiler gave way at the bottom, where the plates resting on 
the mid-feather wall were reduced by external corrosion 
to»; in. The rent round the central ring seams, 
tearing out the middle belt of plating, which fell on the 
roof of ashed eight yards away. The front belt, with the 
end plate and tube, was thrown forward about three yards, 
and the back end was blown over some buildings to the 
rear. 

No. 2. January 12th, 2 injured.—Lancashire, 30 ft. 
long, 7 ft. 11 in. j Baer hy gin. plates, 60 Ib. pressure. 
Tubes, 3 ft.3in. diameter in the furnaces, reduced to 2 ft. 
9in. The furnace part of one of the tubes, which were 
of weak construction, and of oval shape, two inches out of 
the circle, collapsed and rent for a length of five plates. 
The boiler itself was not disturbed. 

No. 3. (See Fig. 2.) January 23rd, none injured.— 
Cornish, 16 years old, 15 ft. long, 5 ft. 6 in. diameter, # in. 
ary 40 lb. pressure. 2 ft. 10 in. diameter. The 

iler gave way on the left-hand side, where the plates 
resting on the side wall were reduced by external corrosion 
to nearly 4; in. The rent extented Jongitudinally along the 
central three rings of plating, these, with parts of the 
first and last rings, being torn out in one piece and spread 
out flat. The front and back ends were separated from the 
tube, and blown in opposite directions, the tube being 
uninjured. 

No. 4. (See Fig. 3.) January 26th, 2 injured.—Loco- 
motive, 16 ft. 6 in. long, 4 ft. 3 in. diameter, 120 lb. pres- 
sure. The boiler gave way at a longitudinal seam on the 
left-hand side in the first ring of plates, where the overlap 

late was “ furrowed’’ inside along the edge of the under- 
lap. This belt was blown out to the right, carrying with 
it pens of the firebox casing, some of the tubes being 
bulged out and torn from the firebox. 

0. 5. January 29th, none injured.—Lancashire, one 
of three, 24 years old, 28 ft. long, 7 ft. Gin. diameter, ¥y in. 
The 
shell failed on the right-hand side on the seating, where 
the plates were reduced by external corrosion to 7; in., 
the fracture extending to the water line, and making a gap 
about 4 ft. long. 

No. 6. January 30th, none injured.—Vertical, 4 ft. 6 in. 
high, 2 ft. 6 in. diameter, ;; in. plates. The crown plate 
of the firebox, which was reduced by corrosion to {J in., 
was blown down, and, by the reaction of the issuing con- 
tents, the boiler was thrown upwards through a floor, and 
— in the beams above. 

0.7. February 26th, 1 killed.—Vertical, 40 lb. pres* 
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sure. The boiler gave way in the external shell, the rent 
extending from top to bottom, and passing round the crown 
plate and round the bottom, the shell, thus liberated, being 
flattened out and blown fifty yards overboard. The crown 
olate was thrown twenty yards on to the quay, and the 
ue tube seven yards. The safety valve was said to be 
inoperative, so as to cause more pressure than a defective 
plate could bear. 

No. 8. February, none injured.—Cornish, 26 years 
old, 16 ft. long, 4 ft. 6 in. diameter. Tube 2 ft. Gin. dia- 
meter, in. plates. The tube collapsed from end to end, 
the plates — in places barely ,3 in. thick, tearing the 
angle-iron at the front end through at the root. 

No. 9. (See Fig. 4). March Sth, 25 killed, 23 injured. 
—Chimney, one of seven, 20 years old, 30 ft. high, 7 ft. 
diameter, 3 in. plates, 45 1b. pressure. Two tubes, 2 ft. 
diameter. The boiler gave way at a longitudinal seam, 
where the plates were corroded to a knife, edge, by con- 
tinuous leakage from the manhole above. The rent then 
lm ge upwards to the transverse seam above the man- 
1ole, and round that, and then spirally twice round the 
boiler, tearing off four rings of plates. These four rings 
were spread out and thrown to the front, whilst the two 
lower rings, which were divided into three or more frag- 
ments, were blown toa considerable distance to the opposite 
side of the forge, and the main portion of the shell with the 
tubes was blown upwards and fell upon the steam hammer, 
—_ twenty yards from the original position of the 
oiler. 

No. 10. (See Fig. 5.) April 5th, 1 killed, 2 injured.— 
Plain cylinder, one of seven, 21 years old, plates arranged 
lengthways, 37 ft. long, 7 ft. diameter, # in. plates, 17 lb. 
pressure. The boiler gave way at a sweep plate at the 
front end, where a patch had been put in on accouat of the 
plate having been overheated, but the whole of the injured 
part had not been cut ont. The rent passed round the 
rivet holes of the bonnet plate, cutting that out, and then 
half way along a longitudinal seam, and round the boiler 
in each direction, dividing it into two parts, the front 
portion being flattened out and flung on to the top of the 
engine- house 50 ft. high to the right, and the back portion 
blown backwards about four yards. 

No. 11. May 14th, none injured.—Cornish, second- 
hand nine years before, 16 ft. long, 5 ft. diameter. Tube 
2 ft. 7 in. diameter, } in. plates, 60 lb. pressure. The tube 
collapsed its whole length, the top resting on the bottom, 
and was rent at each ring seam of rivets, and torn away 
from the angle-iron at the back end. The boiler was driven 
forwards about 5ft. The safety valves were found to be 
defective, and as the boiler had been standing about three- 
quarters of an hour, the pressure gradually accumulated 
until more than the tube could bear. 

No. 12. (See Fig. 6.) May 15th, 26 killed, 27 injured. 
—Four-furnace upright or Rastrick, one of eight, about 
16 years old, 27 ft. high, 10 ft. diameter, jin. plates. 
Central tube 4 ft. diameter, side tubes 2 ft. A much 
repaired seam in front of a furnace, sometimes used as a 
ball furnace, gave way, the rent passing round the boiler 
at the side tube level, and also at the tippet plate, scatter- 
ing the bottom half of shell into four pieces; the upper 
part of shell with the tubes was thrown to a great distance, 
and much crushed by the fall. The pressure gauges were 
defective, so that the boiler was working at 45 lb., though 
supposed to be at 30 Ib. 

The owner submitted another boiler of the same con- 
struction to hydraulic test. It first gave way at the 
unguarded manhole as expected. This was repaired, and 
it then gave way at a pressure of 115 1b. Fig. 7 shows the 
appearance of the rupture. The object of the experiment 
was to show that the margin of strength in such boilers 
is less than often supposed, especially when the seams have 
been strained by frequent repair and much caulking. 

No. 13. (See Fig. 8.) May 15th, 1 killed.—Lancashire, 
10 years old, 29 ft. Sin. long, 7 ft. diameter, 60 lb. pressure. 
Tubes 2ft. 6 in. diameter, ;% in. plates, strengthened with 
T-iron rings. The right-hand tube collapsed and rent from 
shortness of water on the left-hand side of second belt of 
plating, forming an opening 6in. wide and 18in. long, 
through which the steam and water rushed into the stoke- 
hole, where the fireman had run on hearing the escape of 
steam. 

No. 14. June 6th, none injured.—Cornish, 30 ft. long, 
6ft. diameter, 40 lb. pressure. Tube 3ft. 7 in. diameter 
reduced to 2ft. 6$in., Zin. plates. Tube collapsed fora 
length of over 7 ft., through overheating of the plates from 
shortness of water, the first ring seam being rent through 
the rivet hole for a length of 2 ft. 5in. 

No. 15. (See Fig. 9.) June 11th, 2 injured.—Cornish, 
one of four, second-hand 12 years before, 21 ft. long, 6 ft. 
diameter, ¥; in. plates, 50]b. pressure. Tube 2ft. Sin. 
diameter. The boiler gave way at the bottom of the last 
ring where the plates resting on the mid-feather wall were 
reduced to ;; in. by external corrosion, owing to damp 
brickwork. This ring of plates was torn away from the 
shell, and scattered in several pieces, at distances varying 
from 50 to 100 yards. The remainder of the shell with the 
tube was thrown forward 80 yards, and the back end plate 
about 15 yards to the rear. 

No. 16. June 11th, 1 killed.—Marine. As the vessel 
sank immediately, no particulars could be obtained. The 
captain was blown overboard, while the rest of the crew 
took to the boats. 

No. 17. June, none injured.—Cornish, 17 ft. long, 
5 ft. diameter, 60 Ib. pressure. Tube 2 ft. 10 in. diameter, 
ys in. plates. The tube collapsed upwards and downwards 
for its whole length, tearing almost in two in the middle. 
The explosion was apparently due to the weakness of the 


ube. 

No. 18. July 26th, 1 killed, 2 injured. Cornish, one 
of thirteen, gas fired, 50 lb. pressure. Tube collapsed 
from shortness of water for a length of about 6 ft. at the 


rushed, and carried away the trunk through which the gas 


was fed. 

No. 19. (See Fig. 10.) July 30th, none injured.—Plain 
cylinder, one of three, second-hand ten years before, 38 ft. 
long, 5 ft. diameter, jin. plates, 60 1b. pressure. Cross- 
stayed with plates, and with a longitudinal bolt 2} in. dia- 
meter. The boiler gave way at the junction of some new 
plates with the old, the front end, with part of first ring of 
plates, and the longitudinal stay torn from the back end, 
being blown forwards about forty yards. The second and 
third rings were broken in two pieces, and thrown in the 
same direction. 

No. 20. September 1st, 2 injured.—Vertical, 6 ft. high, 
3ft. 2in. diameter, 5; in. plates, 351b. pressure. The fire- 
box crown, which was corroded at the root of the flange 
to sin. to ;4 in., was blown down on to the fire, and the 
reaction of the issuing contents threw the boiler into the 
air. It fell about ten yards away. 

No. 21. September 10th, 1 killed. — Lancashire, 
27 ft. 9in. long, 7ft. diameter, 38lb. pressure. Tubes, 
2ft. 9in. diameter, jin. plates. There was no steam 
pressure in this boiler, and the attendant suddenly opening 
the stop valve, allowed the steam at 38 1b. pressure to enter 
from an adjoining boiler, causing the left-hand tube, which 
was too weak to bear the sudden pressure, to collapse 
upwards and downwards. 

No. 22. (See Fig. 11). October 26th, 1 killed.—Cornish, 
one of five, 14 years old, 31 ft. Gin. long, 6 ft. diameter, 
? in. plates, 401b. pressure. Tube, 3ft. 6in., and 2ft. 10 in. 
diameter. The boiler gave way half-way along a con- 
tinuous longitudinal seam on the right-hand side near the 
bottom, where the plates were corroded to ;4;in. The rent 
extended in one direction towards the front end, where it 
passed partly round the boiler, and in the other twice 
round the boiler, dividing it into two pieces. The front 

rtion, with the end plate, was thrown forwards to the 
left, and the back left on the seat, while a small piece from 
the front end was blown to the left. The tube was blown 
out whole, and carried some distance. 

No. 23. October 26th, 1 killed.—Portable multitabular, 
7 ft. 9 in. long, 2 ft. 3 in. diameter, »; in. plates, 50 Ib. 
pressure. The front end was torn out and blown 100 yards 
away. The safety valves had been screwed down, and the 
pressure accumulated until more than the boiler could bear. 

No, 24. October 29th, 2 injured.—Lancashire, 20 ft. 
long, 6 ft. diameter, } in. plates, 45 lb. pressure. Tubes 
2 ft. diameter. A piece of plate, about 14 in. square, was 
blown out at the bottom, where the plates were externally 
corroded along the seating to ;, in. 

No. 25. (See Fig. 12.) November 6th, 2 injured.— 
Lancashire, 24 ft.6 in. long, 6 ft. diameter, } in. plates, 
53 Ib. pressure. Tubes 1 ft. 6 in. diameter. Plates 
arranged lengthways. The boiler gave way at a longitu- 
dinal seam on right-hand side at the back end, where the 
plates were reduced to,'; in. by external corrosion. The 
shell was separated from the end plates and divided into 
three pieces, the largest being blown forwards a distance of 
60 yards. The end plates with the tubes, one of which was 
broken in two, were also thrown about 59 yards to the 
front. 

No. 26. (See Fig. 13). November 12th, 2 injured.— 
Locomotive, 6 years old, 16 ft. 6 in. long, 4ft. 3 in. dia- 
meter, 4% in. plates, 120 lb. pressure. The boiler gave way 
at a longitudinal seam on the left-hand side of the centre 
ring, where the inner side of the outer lap was ‘‘ furrowed”’ 
4in. deep. Thewhole of this ring of plates was blown 
out in two or three ee ; the smokebox was thrown 
forward with most of the tubes and the end ring of plates, 
one plate of which was defective ; whilst the firebox, com- 
paratively uninjured, was canted backwards on to the foot- 
plate, and small pieces of plate were blown great distances, 
the dome being found 600 yards away. 

No. 27. (See Fig. 14.) November 2Uth, 6 killled, 9 injured. 
—Two plain cylinders, one 34ft. long, 7ft. diameter, the 
other 32 ft. long, 6ft. Gin. diameter, both made of jin. 
plates originally, and worked at 30lb. pressure. The 
larger boiler, wich was old, gave way at the top, where 
the plates were corroded beneath the brickwork, by con- 
tinuous leakage from the feed joint. The rents extended 
in various directions, dividing the boiler into seven frag- 
ments, which were scattered around, though at no great 
distances. The smaller boiler was divided into two pieces, 
tearing asunder at the sixth ring seam, and the front half 
was blown a distance of 90 yards, striking the base of a 
stack, whilst the back half was left on its seat. The 
position of the fragments pointed to this as the first to give 
way, but the great local weakness of the larger boiler was 
enough to account for its rupture, and from the shock, 
that of its neighbour. 

No. 28. (See Fig. 15.) December 3rd, 1 killed, 2 in- 
jured.—Portable multitubular, 34 years old, 8 ft. 2 in. 
long, 2 ft. 9 in. diameter, 2 in. plates, 110 1b. pressure. 
The boiler first gave way at a crack in the firebox, which 
had been badly repaired with copper pings, and the 
stays giving way the firebox collapsed, and the shell of the 
boiler was blown into several pieces. The valves were 
found to be screwed down, and as the engine was drawing 
a heavier load than usual up a hill, a bigher pressure was 
reached than the boiler could bear. 

No. 29. December 16th, 1 killed, 1 injured.—Portable 
multitubular. The crown of the firebox collapsed from 
shortness of watcr, and the reaction of the issuing steam 
blew the boiler 35 yards to the front. 

No. 30. December 17th, 1 killed.—Cornish, second- 
hand seven years before, 17 ft. long, 5 ft. 6 in. diameter, 
40 lb. pressure. Tube 2ft. Gin. diameter, 2in. plates. 
The tube collapsed for a length of about 6ft, and rent at 
the first ring seam from front end, the plates having been 
softened by overheating from accumulation of salt deposit. 
No. 31. December 20th, none injured.—Plain cylinder, 
7 years old, 30 ft. long, 5 ft. diameter, ;°; in plates, 35 lb. 





front end, rending across in front of first ring seam. 
Through the opening thus formed, the steam and water 





pressure. Exploded from shortness of water, there being 


APPENDIX. 

Slight explosions or accidents connected with steam 
apparatus not fairly included in the general list as boiler 
explosions. 

No. 1. January 24th, 1 injured.—The manlid of a 
boiler was blown off. No particulars obtained. 

No. 2. January 27th, 3 killed.—Marine. 42 1b. pres. 
sure. At a foreign port. The boiler gave way at the 
bottom of the port combustion chamber, where the plate 
was reduced by corrosion on the water side to /, in. 

No. 3. February 15th, 2 killed.—The mudhole cover 
of a boiler was blown off. No particulars obtained. 

No. 4. February 16th, 1 killed —Vertical. 30 lb. pres. 
sure. Boiler having been cleaned and repaired, the atten. 
dant, whilst it was under steam, was tightening up the 
mud-lid, when the clamp securing it broke, and the 
escaping steam and water fatally scalded him. The mud. 
holes were very large and the lids were outside and secure. 
oy an inside clamp, 8in. by lin. square, and a screwed 

in. pin. 

No.5. April 12th, 11 killed, 6 injured.—Tar still. 
Permission to see this was refused, but sufficient informa. 
tion has been gathered to show that the explosion was 
caused by over pressure, on account of the worm in which 
the vapour is condensed becoming blocked. Great damage 
was done to the premises by the fire which was caused by 
the explosion. 

No.6. April 26th, linjured. Vertical. 5 ft. high, 
3 ft. 3 in. diameter, 3 in. plates, 50 1b. pressure. This wag 
merely a cylindrical shell, with eighteen 2-in. firetubes run- 
ning from end to end, set up with a brick firegrate under. 
neath. The top end plate was forced upwards } in, draw. 
out the ends of all the tubes except two which were drawn 
out of the bottom. 

No.7. July 20th, 4 killed, 12 injured.—Donkey engine 
boiler on board a steamer at a foreign port. The cause 
was said to be shortness of water, and that the Government 
safety valve had been fastened down by an iron bar, render- 
ing it useless, and the load on the working valve increased 
from 37 Ib. to 47 Ib. by the addition of an extra weight. 

No. 8. July 21st, 1 iniured.—Second-hand square 
heating boiler, used for driving a small engine, 3 ft. 9 in. 
long, 1ft. 6in. wide, 1ft. Gin. deep, 3in. plates, 27 lb. 
pressure. The boiler, which was too weak to bear the 
usual pressure, gave way at the bottom, where the plates 
were thinned by the continual bulging of the flat sides, an 
opening being formed 15 in. wide. 

No. 9. August 7th, 1 killed.—The weight was acci- 
dentally removed from the safety valve of a boiler, and the 
escaping steam fatally scalded the attendant. 

No. 10. September 30th, 1 killed, 2 injured.—Whilst 
taking off a steam valve, the ex ion joint of the steam 
pipe gave way, through neglect in not sufficiently support- 
ing it. 

No. 11. November, 1 killed.—Locomotive. A cast- 
iron plug was blown out of a tube, which had failed some 
time before, the escaping steam and water fatally scalding 
the stoker who was lentiag at the open firedoor. 

No. 12. November 22nd, 1 killed.—Whilst a man was 
doing some repairs in an archway under a boiler, the boiler 
was sludged and the man fatally scalded. 

No. 13. December 25th, 1 killed. — Preparatory to 
cleaning the boiler, the man-hole cover was loosened before 
the pressure had gone down, so that the steam rushed out 
and killed the attendant. 








NEW SEA LOCK; SUNDERLAND DOCKS. 

WE give this week a two-page engraving and a per- 
spective view on page 251 of the new sea lock recently 
completed in connexion with the South Dock at Sunder- 
land, this lock giving a direct entrance from the sea. 
The work, which possesses some very interesting features, 
nas been carried out from the designs and under the 
supervision of Mr. Henry H. Wake, the engineer to the 
River Wear Commissioners. We shall in future numbers 
give further illustrations of this lock, with the gates, 
swing bridge, &c., and for the present, therefore, we 
postpone our description. 








AUSTRIAN NAVIGATION.—It appears that in 1879, the 
commercial marine of Austria comprised 8226 vessels. Of 
these 104 were steamers, while 8122 were sailing ships. 





MALLEABLE Cast [Ron.—In a paper read by M. Four- 
quegneon before the French Academy of Sciences on 
malleable cast iron, he states that as a bar softens, one 
observes throughout the mass an abundant deposit of amor- 
phous graphite. Matters stand thus when the bar lies in 
an inert mass, ‘as in anthracite coal; but when the pig 
iron comes in contact with a substance capable of burning 
or absorbing the carbon, a secondary reaction sets in. 
The liberated carbon having disappeared from the super- 
ficial zone, the equilibrium determined by the heat under- 
oes a slight change. A portion of the graphite from the 
ower strata returns to its combination, and ascending to 
the surface disappears, and is replaced in its turn by another. 
The phenomenon continues until the average composition 
of the bar corresponds to a certain minimum of carbura- 
tion of the iron, varied according to the circumstances of 
the annealing process. In inert surroundings the portion 
of carbon which remains combined has evidently the maxi- 
mum of carburation for its limit, or, in other words, the 
maximum of the solubility of the carbon at the temperature 
at which the operation takes place. The jer | out of 
these results recalls in a general sense the principle which 
underlies cementation, but in reality it is more complicated, 
inasmuch as it results from the superposition of two 
distinct chemical actions. A proportion of mangunese, 
even below 5-1000ths, gradually arrests the softening pro- 
cess until it ceases altogether. 





no water gauge, and the float being out of repair. 
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mitting: “On the Comparative Endurance of Iron and Mild Steel 
— ; to Corrosive Influences,” by David Phillips, M. 
nst. C.E, 

THE METEOROLOGICAL SocieTy.—Wednesday, the 16th instant, 
at 7 p.m., at the Institution of Civil Engineers, there will be an 
Exhibition of Instruments, consisting of various kinds of hygro- 
meters, and of such new instruments as have been brought out 
since January 1, 1880. During the evening the President will give 
a historical sketch of the different classes of hygrometers, and will 
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THE PANAMA SHIP CANAL. 

THe rapidity with which the subscriptions for the 
construction of the Panama Ship Canal were taken 
up by the public, has been followed by an almost 
equally surprising celerity in the commencement of 
the works, ground having been broken on the first 
of February last. A report by M. de Lesseps, 
recently presented toa general meeting of share- 
holders, contained this announcement, together with 








much interesting information as to the mode by 
which he proposes to carry out the work that is to 
separate the continents of South and North America, 
Justifiably sanguine as to the triumphant termina- 
tion of this great project, M. de Lesseps points out 
that the problem is not complicated with a number 
of the difficulties which beset the construction of 
the Suez Canal, that no ports will have to be formed, 
that the materials to be dealt with are of a nature 
far more tractable than the sands of Suez, that the 
difference in level of the two oceans will present no 
difficulty, and that extensive workshops and work- 
men’s dwellings will not have to be set up in the 
midst of a waterless desert. ‘The total length of the 
canal itself will be about 41 miles, the remainder of 
the navigable channel being formed by widening, 
deepening, and straightening the River Chagres. 
After the Panama Canal Congress of 1879, when an 
approximate route was decided upon, an inter- 
national commission was despatched to Panama, and 
commenced a detailed examination at the beginning 
of last year. The result of the labours of this com- 
mission showed that a considerable reduction might 
be made in the amount of excavation necessary for 
the canal works, the originally estimated quantity 
of nearly 100,000,000 cubic yards being diminished 
by more than two-and-a-half million yards, the 
total amount consisting of 59,381,000 yards of earth, 
and soft and broken rock, and of 37,933,000 yards 
of hard rock. The total estimated cost of the whole 
work is 20,180,000/., of which 17,200,000/. will be 
absorbed in making the canal, the protecting banks 
for it, and for the Chagres and Rio Grande, and 
for the transport of material to the site of the 
great Chagres river dam, a supplementary work 
decided upon in consequence of some exceptional 
floods which occurred upon the Chagres last year. 
Nearly two millions will be expended in the con- 
struction of this dam, in protection works, along 
portions of the canal, and in making a pier in the 
Bay of Colon. The improvement of the ports, the 
formation of docks, and the establishment of light- 
houses, &c., will absorb 1,400,000/. ‘The present year 
will be occupied in the final location of the route, and 
the establishment of preliminary works which will 
necessarily be of an extensive and very costly nature, 
but it is expected that by the end of the season that 
workmens’ dwellings, repairing shops, and machinery 
will be erected, the temporary railways laid down, 
the system of transport organised, and a large pro- 
portion of the contractors’ plant on the ground; 
and it is confidently anticipated that excavations 
will have seriously commenced, 

That MM. Hersent and Couvreux have under. 
taken the completion of this enormous undertaking 
is a suflicient guarantee that the highest amount of 
energy, intelligence, and skill will be concentrated 
upon it; the large and somewhat similar works 
successfully carried out by these contractors have 
given them an experience peculiarly valuable in 
this new undertaking. The methods they have 
already employed in dealing with vast quantities of 
earthwork will be substantially employed at Panama, 
including excavators similar to those they used on 
the Suez Canal, in making the Gand and Terneuzen 
Canal, and in the improvement of the Danube, and 
the dredging plant also employed in the latter work. 
As for the rock cutting, MM, Hersent and Couvreux 
have learnt how to deal with it at Brest and Cher- 
bourg. M. de Lesseps confidently anticipates that 
the canal will be opened for traflic in 1888, assuming 
that about 66,000 cubic yards of materials of all 
kinds cuu be excavated and dealt with during each 
working day of the coming six years, and that a force 
of 10,000 men can be kept employed continuously, 
An interesting feature of the works will be the 
utilisation of water power from the Chagres, which 
will be required especially for the rock cutting. It 
is proposed to obtain this by forming the dam, 
already mentioned as a necessary part of the work, 
and actuating by its fall the air compressors required 
for working the rock drills. 

Such is a very general outline of the scheme for 
carrying out what will be, when completed one of 
the greatest engineering undertakings that the 
world will have seen. That it will be carried to a 
successful issue there is no room for doubt, since 
the physical obstacles are great only from the 
magnitude of the materials to be dealt with, so 
that the contractors have but to repeat what 
they have done many times before on a smaller 
scale. The problem of raising the necessary capital 
has been solved by the 100,000 subscribers, and all 
the political and international difficulties appear to 
have been removed by the energy and diplomacy of 








M. de Lesseps. In every sense, conditions and 
opinions have changed since this indefatigable worker 
astonished the world with his proposal to divide two 
continents by the Suez Canal. In this country 
especially that proposal was met with ridicule, and 
received but little support. It was regarded as 
impracticable from an engineering point of view, 
and ridiculous as a financial undertaking. Objec- 
tions like these have not been urged against the 
Panama Canal, for the successful completion of the 
Suez Canal, and, later, of such tremendous under- 
takings as the Mont Cenis and St. Gothard Tunnels, 
have silenced all disbelievers in the possibility of 
great engineering works; while the vast change 
wrought by the opening of the short road to the 
East must convince every one that this new gate to 
the Pacific will develope (and possibly divert) trade 
to an incalculable extent, and the army of large 
and small capitalists who have so readily contributed 
their money to effect this development, will be bene- 
factors of the world at large, even if they should not 
themselves reap a suflicient reward for their enter- 
prise. 





THE TELEPHOTOGRAPH. 

THE apparatus recently exhibited by Mr. Shell- 
ford Bidwell to the Physical Society is probably 
the first decided step towards the perfect solution 
of the great electrical problem, how to transmit 
the image of a natural object along a wire to a 
distant place. 

Mr. Bidwell has for some time past been experi- 
menting with the photophone of Professor Bell, and 
his lecture form of this beautiful instrument is now 
well known. In this way the capabilities of 
selenium cells, especially those of high resistance, 
for transforming the energy of light into an electrical 
effect, became familiar to him, and the idea suggested 
itself that by combining a sensitive selenium cell 
with a modification of Bakewell’s copying telegraph, 
it would be possible to make an optical image 
focussed on the cell reproduce itself by, delinea- 
tion at the other end of a line in circuit with the 
cell, 

The theoretical arrangement which he has 
adopted is shown in Fig. 1, where the positive 
pole of a battery B is connected, through a set of 
adjustable resistance coils R, to a platinum stylus 
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or pen P, which rests its marking point on a 
plate of zinc M, covered by a sheet of paper 
moistened with the solution of iodide of potassium 
used in Bain’s chemical telegraph. The circuit of 
the battery is completed through a galvanometer G 
by a wire from the zinc plate to the negative pole of 
the battery B. This is the receiving part of the 
apparatus ; and the transmitting part consists of a 
second battery B' having its negative pole connected 
to the platinum stylus P through a sensitive 
selenium cell S, and the circuit is completed like- 
wise through the zinc plate M and galvanometer. 
Now, if the selenium cell be exposed to a strong 
light, or in other words if a beam of light be 
focussed on it, and the variable resistance R be so 
adjusted that the opposing currents in the two 
battery circuits exactly neutralise each other, no 
current will flow from the stylus P to the plate M 
across the iodised paper, and hence no stain of 
liberated iodine will mark the paper if the stylus be 
drawn across it. But if the light be shaded off the 
selenium, the resistance of the latter will increase 
and the current from the first battery will, there- 
fore, predominate so as to cause a flow of electricity 
down the stylus. When the stylus is drawn across 
the paper it leaves its trace as a brown mark of 
liberated iodine; and this trace is strong or faint 
according as the current is strong or feeble, that is 
to say in proportion as the light is less or more 
intense. ‘lhe galvanometer serves to indicate when 
the balance of currents is exact ; and the connecting 
wires W W, which correspond to the telegraph line 
between the two stations, where the transmitter and 
receiver are placed, may of course be of any length. 

The actual apparatus constructed by Mr. Bidwell 
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is indicated in Fig. 2, where Y is the transmitter, 
consisting of a cylindrical brass cylinder H mounted 
on a screw spindle divided in the middle by an 
insulating joint. In the side of the cylinder a small 
pinhole is bored, and in the hollow interior of the 


cylinder behind the hole is placed a selenium cell S. | p 





The cylinder, which in the apparatus exhibited is 
turned by hand, shifts ;; in. laterally at each revo- 
lution, so as to make the pinhole traverse the whole 
surface of the selenium in parallel zones to ,; in. 
from centre to centre, The image of the object to 
be reproduced is focussed on the side of the cylinder 
H, by the photographic lens L, in such a manner that 
the pinhole in its spiral path will cover every 
successive point of it, so that the amount of light 
falling upon the selenium will depend on the 
luminosity of the particular part of the image which 
is opposite the pinhole at the time. With the 
amount of light the intensity of current in the trans- 
mitting circuit varies, and as a consequence the 
balance of currents in the receiving circuit will 
fluctuate proportionally. Now these currents pass 
through the platinum stylus P, supported by the 
pillar D, and traverse a sheet of prepared paper 
wrapped round the cylinder Z, which is mounted on 
a screw spindle like the transmitting cylinder H, 
so that the stylus describes a spiral track on the 
paper, and makesa brown line whenthe current flows, 
but leaves the paper blank when nocurrent passes, 
The receiving cylinder must keep exact pace with 
the transmitting cylinder, that is to say must revolve 
synchronously with it, in order that the figure of 
the image focussed on the latter may be symmetri- 
cally reproduced on the former. ‘Theoretically, the 
spiral lines drawn in brown on the receiving paper 
should be broken where the outline of the image 
ends, and fainter or stronger according to its light 
and shade, In practice, this perfection is, however, 
difficult to attain, owing to the imperfection of the 
paper on the one hand, and the capricious nature of 
selenium cells on the other. Fig. 3 shows how Mr. 
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Bidwell constructs his cells, A sheet A is taken 
and wound with two fine platinum wires, side by 
side and very close together, as represented by the 
full and dotted lines; then selenium is spread over 
the surface so as to fill the interstices between the 
wires. The ends of the wires are left free to form 
the poles of the cell, and the selenium is annealed 
by heating the cell to a high temperature, and allow- 
ing it to cool slowly. It is unfortunate that sele- 
nium should be so unstable a body, because it is 
difficult to get a cell which has a uniform sensibility 
to light over its whole area. The result is that some 
parts of the optical image fall upon places less sensi- 
tive than others, and it will be necessary for Mr. Bid- 
well either to contrive more uniform cells than 
have been hitherto made, or to arrange his trans- 
mitter so that the light from that part of the 
image fronting the pinhole will always fall 
upon the same region of the cell. The sug- 
gestion made by Dr. Coffin, at the meeting of the 
Physical Society in question, to the effect that the 
image might be first received on a mirror instead of 
the cylinder, and the mirror moved across the pin- 
hole, which would in that case remain stationary, is 
one means of carrying this improvement out. There 
would still, however, require to be a synchronism 
between the motion of the mirror and the receiving 


cylinder, and absolute synchronism is difficult to 
accomplish on a telegraph line. A more delicate 
sensitised paper would also be desirable, and Mr. 
Bidwell is of opinion that such may be obtained by 
employing some of the existing photographic com- 
ounds. ‘This apparatus is as yet in its early stage, 
and will doubtless be considerably improved. Even 
now, however, he has succeeded in transmitting 
simple designs cut out of tinfoil, as demonstrated 
to the Physical Society after the meeting was over. 

In connexion with this subject Professors Perry 
and Ayrton exhibited an interesting experiment 
illustrative of their published plan for “seeing by 
electricity.” It will be remembered that last 
summer these gentlemen described a method of 
transmitting a luminous image along a wire by 
receiving it on a mirror formed of a mosaic of sele- 
nium cells, each cell in circuit with an independent 
receiver consisting of a coil of wire enclosing a 
suspended magnet which would open or close a 
shutter so as to control the strength of a separate 
beam of light falling on a general screen. Each 
cell would in this way reproduce a luminous patch 
on the screen corresponding in intensity to the 
luminosity of that part of the image falling on it, 
and thus a light and shade copy of the original 
image would be produced. The experiment exhibited 
was intended to show the feasibility of this plan, 
and consisted of a single element of the combina- 
tion. A selenium cell, of Mr.<Bidwell’s form, was 
joined in circuit with a battery and a coil of insu- 
lated copper wire enclosing a tube traversed by a 
beam of Tht from an electric lantern, which made 
a luminous patch upon a screen. A circular shutter 
carrying a small magnet was suspended by a silk 
fibre in the tube after the manner of a galvano- 
meter mirror, so that when the needle might be 
deflected by a current in the coil, the shutter would 
close or partially close the orifice to a degree pro- 
portionate to the current strength. Now the 
luminous beam falling on the cell, increased the 
strength of current in the circuit, and swayed 
the shutter in the coil so as to cut off the light in 
the tube and extinguish the luminous patch on the 
screen. The experiment succeeded very well, as 
might have been expected, but it should not be 
forgotten thatit is only a single element of the com- 
bination, and the practical difficulty will be to get 
a combined and graduated effect. The complex 
apparatus necessitated by their plan is much 
against it, and the authors evidently recognise 
the fact, for they have hit upon the idea of a rapidly 
revolving arm carrying a row of cells to be the visual 
equivalent of a circular mosaic ; and they are like- 
wise testing the fitness of the Japanese magic mirror 
as a receiver. This mirror owes its property of 
showing on its polished face the image of figures 
engraved on the back to inequalities of the reflecting 
surface, and if we apprehend them rightly it has 
occurred to Professor Perry and Ayrton that a series 
of electro-magnets in circuit with the selenium cells 
might be made to distort the mirror in such a way 
as to make it yield a picture of the image reflected 
on the surface of the cells. Whether the magic 
mirror will prove magical enough for this we cannot 
say; but at any rate it is satisfactory to know that 
Professors Perry and Ayrton are practically engaged 
upon the subject. 








THE ANTECEDENTS OF THE 
PHOTOPHONE.—No. IV. 

IN continuation of the researches recorded in our 
last article,* Professor Adams and Mr. Day made a 
number of experiments upon the electrical resistance 
of selenium under variations of strength and direc- 
tion of battery currents transmitted through it, and 
at various temperatures, from which they were led 
to the conclusions, (1) that there is a general dimi- 
nution of resistance as the battery power is increased ; 
(2) that the first current sent through the selenium 
causes a more or less permanent “ set” of the mole- 
cules, in consequence of which the passage of the 
currents, during the remainder of the experiments, 
is more resisted in that direction than it is in the 
opposite one; and (3) that the passage of the cur- 
rent in any direction, at any period of the investi- 
gation, produces a slight ‘‘ set” of the molecules, 
which tends to facilitate the subsequent passage of 
acurrent in the opposite, but obstructs one in the 
same direction. To this is due the fact that, when 
a current is transmitted through the selenium twice 
successively in the same direction, the resistance in 











* See ENGINEERING, page 204 ante, 


the second case is often equal to or greater than what 
it was at first. 

As these experiments seemed to indicate that the 
conductivity of selenium is electrolytic in its charac- 
ter, Professor Adams instituted a series of experi- 
ments the object of which was to ascertain whether 
the transmission of an electric current through a 
bar of selenium was accompanied by the pheno. 
menon of polarisation ; that is to say, whether, 
after passing a voltaic current for some time through 
a bar of selenium and then substituting for the 
battery a galvanometer, a current in the opposite 
direction to that transmitted by the battery flows 
through the galvanometer. For the convenient and 
rapid connecting up of the apparatus for this part of 
the research an exceedingly simple and ingenious 
commutator was devised, which will be understood 
by reference to the diagrams, Figs. 10 and 11. This 
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apparatus consisted of six boxwood mercury cups 
A, B, C, D, E and F screwed into an ebonite base- 
board at equal distances from its centre so as to 
form a regular hexagon. ‘The battery terminals 
were permanently connected to the cups E and F 
respectively, the cups B and C formed the terminals 
of a reflecting galvanometer G and the electrodes 
of the selenium tube dipped into the mercury cups 
Aand D. By means of short connecting pieces X 
and Y of thick copper wire, bent twice at right 
angles, various combinations of circuits could be 
made with great rapidity and convenience, Thus 
by connecting A and F (Fig. 10) by the wire X, 
and D and E by the connecting piece Y, a voltaic 
current was transmitted through the selenium in one 
direction, say from left to right; on then removing 
X and Y and placing them as shown in Fig. 11, so 
as to connect A and B by the wire X, and C and D 
by the line Y, a simple circuit was formed through 
the selenium bar and the galvanometer G, the 
battery in this case being cut out of the circuit. 
Professor Adams found that with one of his tubes 
(No. 14,*) after transmitting for one minute a battery 
current from twenty Leclanché cells arranged in 
series, and then disconnecting the battery and 
connecting the terminals of the tube to those of 
the galvanometer, as shown in Fig. 11, a deflec- 
tion of the index amounting to 27 scale-divisions 
was obtained, indicating a current from the 
selenium in the opposite direction to that from the 
battery. When, > ei the selenium was short- 
circuited by placing a connecting piece between the 
cups B fn | C, the index immediately returned to 
zero. The same battery current was next trans- 
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* See Table of Resistances, page 205 ante. 
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tion to that in the last experiment for about two 
minutes, and on connecting the selenium to the gal- 
yanometer, and cutting out the battery, a deflec- 
tion of 15 scale-divisions on the other side of zero 
was obtained. A similar set of experiments was made 
with Mr. Willoughby Smith’s selenium bar with even 
more marked results ; in one experiment the polari- 
sation current produced a galvanometer deflection 
of 47 scale-divisions to the right of zero, and after 
a reversal of the current, through a period of four 
minutes, a polarisation current was produced whose 
strength was represented by a deflection to the left 
of 160 scale-divisions, From the fact that the 
second or polarisation current was produced a con- 
siderable time after the battery current had been cut 
off, Professor Adams and Mr. Day came to the con- 
clusion that it could not be attributed to thermo- 
electric action arising from the junctions where 
the current entered and left the selenium being un- 
equally heated ; and that the phenomenon was due 
to polarisation was further indicated by the fact that 
if the position of the tube between the cups A and D 
was reversed the deflection of the polarisation cur- 
rent was always reversed also. 

In the course of these experiments, Professor 
Adams and his colleague found that the polarisation 
was considerably altered in strength by the selenium 
being exposed to light while connected with the gal- 
vanometer; they therefore instituted a series of very 
interesting experiments to ascertain whether light 
itself, independent of any other source of electricity, 
would be capable of generating an electric current in 
a bar of selenium. In one of these experiments, a 
selenium bar was placed with its terminals in the cups 
A and D, which were connected to the galvanometer 
so as to be represented by the upper part of Fig. 11. 
While the bar was unexposed to light, no action 
whatever could be detected, but upon exposing the 
selenium to the light of a candle at a distance of 
about an inch, a deflection, indicated by 150 scale- 
divisions, was immediately produced, which was 
reduced again to zero the moment the source of light 
was removed. The same phenomenon was observed 
with Mr. Willoughby Smith’s selenium bar, and in 
the following Table are given the results of two 
series of experiments with it, placing a lighted candle 
at different distances from it, in the first instance 
gradually increasing the distance by inches, and in 
the second reducing it by the same amount. 
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Distance of Galvanometer| Distance of Galvanometer 





Candle. Deflection. Candle. Deflection. 
in. divisions. in. divisions. 
3 10 6 3.5 
t 6 5 4.5 
5 4 4 6 
6 2 3 8 


Similar experiments were tried with other speci- 
mens, and it was always found that the galva- 
nometer deflections were in the same direction 
whichever side or end of the selenium was directed 
towards the source of light, and that in every case 
the index of the galvanometer returned to zero 
immediately the light was removed or screened 
from the selenium. 

A number of experiments were made by Professor 
Adams and Mr. Day upon the effect of concentrating 
a beam of light to a focus at different points along 
the selenium bars, and also at either or both of the 
two ends at the junction of the selenium with the 
platinum electrodes, with the result that when a 
photo-electric current was produced by concen- 
trating the light upon a junction it was invariably 
in the direction of from the selenium to the platinum 
at the illuminated end, which is in the reverse direc- 
tion to that which would be produced by thermo- 
electric action, assuming that platinum is higher 
than selenium in the thermo-electric scale, as the 
researches of Dr. Matthiessen have shown. A 
further series of experimeats was made with three 
characteristic specimens of selenium to ascertain the 
effect of concentrating a beam of light upon the 
ends of a bar, while a feeble electric current was 
flowing through it, and with the following results : 
(1) When light is concentrated on that end of the 
selenium at which a positive current is entering, it 
opposes the passage of the current. (2) When light 
falls on that end at which a positive current is 
leaving the selenium, it assis/s the passage of the 


from the selenium to the platinum at the illuminated 
junction. 

To record all the important experiments in this 
highly interesting research of Professor W. G. 
Adams and Mr. Day would occupy more space than 
we are able to give to one investigation, but we 
give the principal results of these researches in the 
following recapitulation, referring those of our readers 
who desire further information to Professor Adams 
and Mr. Day’s valuable paper in the Philosophical 
Transactions.* 

(1) A slight increase of temperature of a piece of 
annealed selenium is accompanied by a large increase 
of electrical resistance.t 

(2) On increasing the strength of the current 
through the selenium there is a diminution in its 
resistance, which seems to be due toa kind of polari- 
sation which is similar in its effects to electrolytic 
polarisation. 

(3) On exposure to light while a battery current 
is passing through it, the electrical resistance of a 
piece of annealed selenium is apparently diminished. § 

(4) The apparent change in the electrical resistance 
is directly proportional to the square root of the 
illuminating power of the light. || 

(5) After the battery current is cut off from the 
selenium, the strength of the current due to polari- 
sation is increased in most cases by exposure to 
light.4] 

(6) Pieces of annealed selenium are, in general, 
sensitive to light; a kind of electromotive force 
being developed among the molecules which, under 
certain conditions, can produce an electric current 
through the selenium, while sensitiveness is different 
at different parts of the same piece of selenium. 

(7) In most cases the action of light when no 
battery current is flowing, produces a current of 
electricity from the selenium to the platinum at the 
illuminated junction, or the reverse of that which 
would be produced by the thermo-electric action of 
heating the same junction.** 

We regret that owing to the large number of 
investigators whose researches cannot be passed 
over, and which have extended over a period of 
several years, we are unable to do full justice to these 
and the earlier most valuable investigations of Pro- 
fessor Adams, but we have, we think, referred to 
them at sufficient length to show the important 
place they occupy in the advancement of science, 
bearing upon theelectrical properties of selenium, and 
the very characteristic position they must ever hold 
among the antecedents of the photophone, and with 
respect to what we suppose will in future be 
known as radiophonic science, which term will 
apply with equal correctness whether the action 
of the photophone must be traced to radiation in 
the form of light or in that of heat. In our next 
article we shall describe the researches in the same 
direction of Mr. Robert Sabine, and perhaps those 
of some other investigators. 


NOTES. 
Tue Exurpition oF ELectricity. 

Tue Government has decided that it will appoint 
no Commission for the benefit of British exhibitors 
at the forthcoming International Exhibition of 
Electricity in Paris, Considering the great interest 
and importance which attaches itself to this exhibi- 
tion such a decision is to be regretted, despite the 
fact that the French Government has announced 
its intention of replacing as far as possible the 
services of a British Commission, by taking English 
exhibitors under its special charge, and of setting 
aside a section of the Palais de l’Industrie to form 
an English section, and the Commissioner-General 
has issued a circular announcing his intention of 
affording all information and every facility to intend- 
ing English exhibitors, who will be placed in every 
respect on the same footing as French exhibitors. 
Application for space, as well as for information, 
should be made at once to the Commissioner- 
General’s office (International Electrical Exhibition), 
Palais du Champs Elysées, Paris. 

Errects OF STRAIN ON Evectric ConDuctiviTy. 

This subject has from time to time occupied the 
attention of various physicists both at home and 
abroad ; and at the last meeting of the Royal Society 
of Edinburgh, it was brought under the consideration 





* Philosophical Transactions of the Royal Society, vol. 
elxvii., page 313. 

+ ENGINEERING, pages 43 and 205 ante. 

t 1bid, commencement of present article. 





current ; and (3) when no battery current is passing 
the action of light is to produce an electric current 


§ Ibid, page 205 ante. || Ibid, page 205 ante. 
"| Ibid, present article. ** Ibid, ditto. 





of the Fellows present by Sir William Thomson, who 
stated the results of certain experimental investiga- 
tions recently carried out by M. Auguste Withow- 
ski, The question to which the investigator set 
himself to find an answer was, Whether, taking a 
metallic body and submitting it to tension, so as to 
elongate it in one direction and condense it in the oppo- 
site direction, the conductivity of the metal would 
be equal in all directions; or, if not, what would be 
its variations? Having selected brass for use in his 
experiments, M. Withowski found, as answer to his 
question, that the conductivity was increased in the 
line of condensation, while it was diminished in the 
direction of the extension, He had also accurately 
measured the results which he obtained in the course 
of his experiments. This is an important point to 
have attained, and doubtless in course of time efforts 
will he made to turn the discovery to account, in the 
way of devising appliances for giving the utmost 
possible amount of condensation to wire that is to be 
used for electrical purposes, during the successive 
stages of rolling and drawing. 


AMERICAN BLAast FURNACES. 

From an interesting tabular statement recently 
published in Zhe Iron Age (New York), we learn 
that at the beginning of the present year there were 
altogether 729 blast furnaces in the United States, 
473 of these furnaces being in blast and 256 out of 
blast. Of the 473 furnaces in blast 160 were char- 
coal furnaces producing on an average 14,708 tons 
of iron per week ; 162 were anthracite furnaces, pro- 
ducing 34,845 tons per week ; and the remain- 
ing 229 furnaces were worked with coke or 
bituminous coal, and had an average weekly pro- 
duction of 45,438 tons. Of the furnaces out of 
blast 112 were charcoal furnaces, 76 anthracite fur- 
naces, and 68 were furnaces worked with coke or 
bituminous coal. The percentage of furnaces in 
blast on the lst of January last was larger than 
that at any corresponding date during the past seven 
years, and very considerably in excess of the average 
for that period, the increased activity being 
especially noticeable in the charcoal furnaces, ‘The 
demand for charcoal iron appears to have been sub- 
ject to a most important growth since 1879, for 
whereas on the firat day of that year there were 
but 79 furnaces at work out of a total of 259, there 
were as we have seen at the commencement of the 
present year 160 in blast out of a total of 272. 
For comparison with the data above given as repre- 
senting the state of the condition of the United 
States blast furnaces at the commencement of the 
present year, we may give the following figures 
for the first day of each of the preceding six years. 
On the Ist of January, 1875, there were in the 
United States 69] furnaces, of which 363 were in 
blast ; on the corresponding day of 1876, the num- 
ber were 713 and 292; in 1877,712 and 244; in 
1878, 712 aud 263; in 1879, 690 and 257 ; while on 
the first day of 1880 there were 677 furnaces of 
which 384 were in use. It will be seen from these 
data that the total number of furnaces in the 
United States has not materially altered during the 
past seven years, but the last three years have shown 
a steady increase of activity. 


THe GEORGE STEPHENSON CENTENARY. 

A few weeks ago (vide page 124 ante), we called 
attention to the fact that the 9th of June next would 
be the centennial anniversary of the birth of George 
Stephenson, and we urged that this anniversary 
should be suitably commemorated. We are glad to 
find that a committee has now been formed with a 
view of taking preliminary stepsin this matter. The 
president of the committee is Sir Robert W. Carden, 
M.P., and the chairman Mr. G. W. Earp, of the 
Midland Railway. A preliminary public meeting 
was held yesterday afternoon at the Mansion House, 
but with the proceedings at this meeting the time at 
which we have to go to press does not permit us to 
deal in our present issue. We may say, however, 
that the object of the meeting was twofold, namely, 
first to arrange for a fitting celebration of the 
birth of Stephenson; and secondly, to promote 
the formation of a substantial fund for the build- 
ing and support in connexion with the centenary 
of a ‘George Stephenson” wing to the Railway 
Servants’ Orphanage at Derby. This orphanage is a 
most deserving institution, and the addition of the 
proposed wing appears to us a scheme worthy of 
earnest support. ‘lhe committee who have taken up 
the matter include many well-known men, but at 
present there appears to be wanting that co-opera- 
tion of engineers and railway officials which is so 
much to be desired, This want, we trust, will be 
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remedied at an early date. We said in our former 
‘* Note” that the suitable commemoration of the 
centennial anniversary of Stephenson's birth was a 
matter in which the Institution of Mechanical 
Engineers ought to take a prominent part, and we 
are somewhat surprised that the Council of this 
Institution and of the Institution of Civil Engineers 
have not already taken some public steps in the 
matter. The committee for the management of this 
proposed centenary festival should embrace the 
name of every leading railway engineer and official 
in the kingdom. 
Trovve’s ELEctRIc PROBE, 

M. Trouvé, the well-known Parisian instrument 
maker, has opened up a fertile field of invention by 
applying electricity to surgical requirements. His 
polyscope for lighting up inaccessible cavities of 
the body, by means of a small platinum spiral ren- 
dered incandescent by the electric current, has been 
generally adopted by scientific dentists ; and his new 
electric probe is likely to be useful also. It consists 
of two metal stems placed side by side, but separated 
by an insulator, and terminated by two very fine 
sharp points. Conducting wires are connected to 
the butt-ends of these two blades, and include in 
their circuit a small inverting battery and a tiny 
trembler bell. When the probe comes into contact 
with a metallic body in the wound, say a ball, or 
spark of metal, the circuit is completed across its 
points and the bell is rung, thereby announcing 
contact to the operator. The conductivity of bone, 
wood, or flesh is too feeble to make the bell ring: 
but afragment of metal serves at once todo so. 
Lead can be distinguished by the continuous ringing 
which it gives owing to the penetration of the 
points into its mass; while iron or copper give a 
jerky sound, and the approach of a light astatic 
magnet suspended by a wire without torsion will 
enable the surgeon to tell iron from copper. The 
same arrangement has been applied by M. Trouvé 
to surgical forceps for extracting foreign bodies out 
of wounds, and the surgeon is informed by the 
trembler that he holds the body in their grasp. 
While upon this subject we may mention a recent 
notable case of extracting a steel spark from the 
eye of a Berlin workman by means of electro- 
magnetism. The eye had become very much 
inflamed and it was necessary either to extract the 
mote without delay or remove the eye itself. Dr. 
Hirschberg, a Berlin oculist, succeeded in the former 
plan by inserting a soft iron probe into the eye 
until it touched the mote, and then by magnetising 
the probe with the help of an electro-magnetic coil 
he was able te draw the dangerous intruder forth. 

THe WEATHER, Feprvary, 1881. 

The weather of February has been dull, cold, 
with much rain and some snow. The mean monthly 
values of atmospheric pressure and temperature, at 
8 A.M., for the extremes of the British Isles to which 
the Isle of Man is central, were as follows: 











= Mean Difference Mean Differance 
Position. pressure. (from Normal. Temp. | from Normal. 
deg. 
North 9.82 above 0.05 35 below 4 deg. 
South 81 below .18 2 SS ie 
West .76 . 10 41 - 2 
East 4 07 33 re 6 -« 
Central 78 10 38 4 





Except in the north, pressure was everywhere below 
the normal value. The temperature all over the 
kingdom was below the normal, the east having had 
the greatest deficiency, the west the least. The 
resultant wind was about S,E. byS., though on an 
average of years itis about W.S.W. The distri- 
bution of aqueous precipitation may be inferred 
from the following statement : 














At Rainy Days. Amount. q Difference 
ji j/from Normal. 
— Se | Rac 
a “a ome 
Sum burgh Head 21 18 | eheveeee 
Scilly _ 13 S4 | 0% 
Valencia 21 6.39 | 2.08 
Yarmouth 17 2.45 0.40 





The rainfall generally has been above the usual 
amount; but in the west, where pressure was low 
and temperature high, the excess was greatest. 
On 17tb, 1.10 in. fell at Valencia. On January 31st 
in the evening, brilliant aurora was seen in nearly 
all parts of the kingdom. The highest temperature 
was 52 deg. at Scilly, the lowest 14 deg. at Glenal- 
mond. During the four weeks ending the 28th, 
bright sunshine was estimated at 28 per cent. of its 





possible duration for south-west England, 23 for 
south Ireland, 2] for north-west England and west 
Scotland, 19 for east Scotland, 17 for central Eng- 
land, 16 for north Ireland, 14 for south England, 
12 for north-east England, and only 11 for east 
England. Thus the greatest prevalence of sunshine 
was in south-west England and south Ireland, 
where the pressure was low, the temperature not so 
severe, the rainfall most abundant; while the whole 
of the east of England had scarcely half as much, 
Tue Reece Fusion Disc. 

A few weeks ago we referred to a letter published 
in La Nature, and written by Mr Jacob Reece, on 
the subject of his so-called fusing disc. This letter 
it will be remembered, contained detailed state- 
ments of the alleged remarkable phenomena attend- 
ing the severance of a bar. The inventor main- 
tained that when a circumferential velocity of 
25,000 ft. per minute was given to the disc, and the 
bar to be severed was brought into close proximity, 
but not in contact, with the edge of the disc, a 
narrow groove was fused in the bar. which rapidly 
deepened, and ultimately divided it, but the melted 
metal was cold, would not burn the fingers, dis- 





colour paper, and so forth. ‘The theory set forth 
was that the particles of air in proximity to the 
dise were propelled with a ‘‘ melting velocity ” and 
that in this way the bar was severed. We suggested 
that—giving all credit for sincerity—Mr. Reece 
was mistaken as to the action of the disc, and that it 
was nothing more or less than an ordinary cold saw 
except that the bar to be cut was rotated. Since 
writing this note we have received a piece of steel 
cut with the machine, and we annex an illustration 
of the work done, which we think—unless Mr. 
Reece can offer some satisfactory explanation—will 
prove conclusively the fallacy of all that he has 
advanced in this respect, as well as the very wild 
statement that hundreds of thousands of revolver 
chambers are finished off by it. ‘The bar illustrated 
was cut in the manner prescribed by Mr. Reece, 
and with one of the machines he had supplied 
and received royalty for. It was found that until 
contact was established between the surfaces ro 
effect of any kind was produced, but that when 
the disc was kept in contact with the bar, the 
latter was cut through in the rough manner shown 
in the drawing. None of the phenomena so 
minutely described by Mr. Reece were present, and 
the purchaser of the machine bas been always unable 
to detect any indication of their existance, It will 
be noticed that the characteristics of the severence 
are, a burr around the circumference of the bar, 
radial lines upon the cut face produced by the hard 
contact of the disc, and a broken tongue of metal with 
sharp edges drawn out fromthe centre. We shall be 
very glad to receive from Mr. Reece any explanation 
he may have to offer on the subject, and to give 
publicity to any well-authenticated experiments 
which will serve to refute the conclusion to which 
the illustrations we have given incontestably point. 


SocIETY FOR THE PRoMOTION OF INDUSTRY IN PRUSSIA. 


This Society, which has been established at Berlin 
since fifty-five years, has done much for the ad- 
vancement of Prussian industrial undertakings and 
manufactures. It has recently published a list of 
objects and prizes, which it offers for public compe- 
tition to all comers. Every application is to be 
accompanied by a full description, complete draw- 
ings or models, and sent into the Council of the 
Society two months before the expiration of the 
term granted, either‘with the full name of the author, 
or with a motto and address of the author in an 
accompanying sealed envelope. ‘The competitive 
prizes consist either of a gold medal worth 20/., a 
silver medal worth 3/., or awards of money. ‘The 
successful papers, &c., become the property of the 
Society, while any new inventions embodied therein 
remain the property of the author ; the unsuccessful 
applications are returned to the authors. The 


following objects and prizes are contained in the list 
for the years 1881 and 1882: A silver medal and 
50/. for a simple method for converting sulpho- 
cyanide of ammonia by means of potassic combi- 
nations into cyanide or ferro-cyanide of potassium. 
25/. for a thorougb analysis and investigation of the 
principal chemical and photographic properties of 
the various kinds of photographic pyroxyline, either 
manufactured at home or abroad ; 50/. for the best 
researches on driving belts of different materials, 
with investigation of their strength and power of 
resistance to moisture, acid, or hot vapours, samples 
of such belts to accompany the application ; 50/. for 
the best critical description and drawings of blow- 
ing engines at Bessemer steel works, giving the 
results obtained with them ; 50/. for the best paper 
on the progress of the manufacture of iron and steel 
wire during the last ten years. ‘These refer to the 
current year. For 1882 the following prizes are 
offered: A silver medal and 100/. for a practical 
method of isolating the fibre and vegetable gum from 
the stalks of indigenous or foreign urticaceous plants ; 
25/. for{the best paper on preventing or extinguish- 
ing sparks from locomotive, traction, and portable 
steam engines ; 5(0/. and a silver medal for researches 
on basic refractory materials (lime, dolomite, mag- 
nesia bricks), and their behaviour under the chemical 
and physical influences of practical iron and steel 
manufacture ; 300/. for the best critical work on 
the methods of winning, working, and ventilating 
coal mines in the principal coal basins of Germany, 
with regard to the prevention of explosions of fire- 
damp. This list shows that the Berlin Society 
embraces almost all branches of technical industry, 
and that it endeavours to promote their develop- 
ment, 
Tue HerresnorF Torrevo Boats. 

The Herreshoff Engineering Company, of Bristol, 
Rhode Island, U.S.A., appear to be making steady 
progress with their system of torpedo boat construc. 
tion which attracted so much attention here the 
year before last. At the close of last year they 
turned out for a Continental Government a second- 
class boat 60 ft. long, fitted with compound surface 
engines, with cylinders § in. and 14 in. in diameter 
and 9 in, stroke, worked with 140 Ib. steam, and 
this boat ran her trial trip at the rate of 19.87 
knots per hour, going and returning over a course 
of three knots. ‘Ihis isa highly creditable perform- 
ance, although the boat had not her torpedo gear 
on board, ‘Lhe Herreshoff Company are now build- 
ing four boats to bring to England, two of them 
being to the order of the Admiralty, and they have 
also received an order for five boats of different 
sizes for the United States Government, who have 
taken apparently a strong liking to the system. 
During the months of June, July, and August last 
a committee, consisting of Chief Engineers B. F. 
Isherwood, Theo. Zeller, and J. B. Carpenter, 
made, on bebalf of the United States Bureau of 
Steam Engineering, a most elaborate series of 
experiments on a Navy steam launch and two 
Herreshoff steam launches, the trials lasting ten 
weeks, from 5 a.M. to 8 and 9 P.M. of each day, 
and about 24,000 indicator diagrams being taken. 
The complete report on these experiments is 
not yet issued, but from a preliminary report 
which has been made we learn the following facts: 
All three launches were of wood. ‘The Navy 
launch was 33 ft. 8$in. long, 8 ft. 7in. beam, and 
2ft. 2in. draught with all weights and its crew 
on board, its displacement being then 16,682 1b. 
Its weight, packed for stowage on shipboard, was 
13,3641b. The engine of this boat had a single 
cylinder 8 in. in diameter and §8 in. stroke, driving 
a four-bladed screw 35 in. in diameter and 54 in. 
pitch. The boiler was of the cylindrical return 
tube type with 64 square feet of grate surface. 
The Herreshoff boats, on the other hand, were 
each 33 ft. Lin. long, 8 ft. 9in. beam, and ] ft. 7 in. 
draught with all weights on board, the displace- 
ment being then 89291b. Packed for stowage the 
weight was 6555 lb. One of the Herreshoff launches 
had simple engines with two cylinders 44 in. in 
diameter and 7in. stroke, while the other had a 
compound engine with cylinders 4}in. and 7 in. 
in diameter, with 7in. stroke, In each case the 
screw was of brass, and was four-bladed, 31.3 in. 
in diameter, 4.6 in. long, and 44in. pitch. Each 
boat had a Herreshoff coil boiler with 6 square feet 
of grate surface. ‘The Navy launch carried 960 lb. 
of coal and 25001b. of water in the tanks, and it 
maintained a speed of seven miles per hour for 
four hours without the tanks being refilled. The 





Herreshoff launches carried 11 201b, of coal, and could 
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maintain a speed of seven miles per hour for 
twenty-eight hours without the bunkers being 
refilled ; the engines having surface condensers the 
length of ran was limited by the coal supply. The 
maximum speed of the Navy launch was 8.5 miles 
per hour, and of the Herreshoff launches 11 miles 
per hour. Altogether the preliminary report con- 
tains opinions decidedly in favour of the Herreshoff 
boiler. In this country Messrs. Thornycroft and 
Co. are now fitting Herreshoff boilers in two boats 
which they are building for the English Govern- 
ment, and there has just been constructed here 
another Herreshoff boiler which the Admiralty are 
going to place in a second-class boat. An excellent 
job has been made of this boiler, although the men 
here are comparatively new to the work, and it is 
no easy task to make four to five hundred feet ot 
pipe into the peculiar coil required for this boiler 
without break or joint throughout. We hope shortly 
to be in possession of the results of some experi- 
ments lately made by a Board of United States 
engineers on a steam yacht 100 ft. long fitted with 
compound engines and a Herreshoff boiler, and we 
shall then have more to say concerning the latter. 


Exectric LIGHTING BY INCANDESCENCE. 

Mr. St. George Lane Fox, whose name will be 
remembered in connexion with the electric lighting 
of gas lamps which was tried a year a two ago in 
Pall Mall, has lately brought to the notice of the 
British Electric Light Company a system of lighting 
by incandescence, which appears to be a combination 
of the lamp of Mr. Swan* with the carbon filament 
of Mr. Maxim.t ‘The lamp consists of an exhausted 
glass bulb in which is suspended, from platinum 
fused into the upper part of the globe or neck, a 
carbon filament in the form of a loop, the incan- 
descence of which is the source of light. The lamp 
is placed in circuit with the dynamc-electric machine 
by dipping the ends of the wires into a pair of 
mercury cups forming part of the glass envelope, 
and through which the platinum connecters are 
fused. As we have already described the highly- 
interesting process devised by Mr. Maxim for pre- 
paring the carbon filaments for such lamps by the 
deposition of gas coke upon a conducting nucleus, 
by heating the latter in an atmosphere of benzole or 
other gasogenic substance, it is needless to refer to 
it at greater length in connexion with Mr, Lane 
Fox’s carbons. These are prepared in identically the 
same manner with the addition of a most ingenious 
way of utilising the extra current produced in the 
demagnetisation of a Jarge electro-magnet forming a 
shunt circuit to the battery for a momentary high 
electromotive force, which though of but instant 
duration, is sufficient to overcome the initial high 
resistance of the uncoated filament, and so start 
the carboniferous deposition which the unassisted 
battery current employed would be incapable of 
doing. ‘The system of distribution of electric energy 
from a central station adopted by Mr. Lane Fox is to 
connect the negative poles of all his machines to the 
earth, and to connect the positive poles toasystem 
of well insulated conductors ramifying throughout 
the district to be supplied. Each lamp or apparatus 
employing the current is permanently connected by 
one of its terminals to the earth, and is set into 
action by connecting its other terminal to a portion 
of the insulated main. A further portion of Mr 
Lane Fox's system is an electrical engine governor, 
in which a magnetic relay throws into action one 
or other of two electro-magnets, by which a rock- 
ing lever coupled to the spindle of the throttle 
valve of the engine is controlled, and by this means 
it is claimed that the electromotive force through- 
out the system is rendered constant, notwithstanding 
variation in the amount of current being utilised. 
In the prospectus issued by the British Electric 
Light Company illustrations of this apparatus are 
given, and the process of preparation of the carbon 
tilaments is described, but it is a somewhat remark- 
able fact that in that description no reference is 
made to Mr. Maxim, whose invention it is. 


FOREIGN TECHNICAL LITERATURE, 

Tne Revue Industrielle (Paris), March 2, has a long 
article by MM. Humberti and Flamanche, on the con- 
struction of the permanent way for high-speed traffic, 
in which the relative advantages of transverse and 
longitudinal sleepers, of pine or oak, the iron sleepers 
employed in Germany, and the different sections of rails, 
are compared, 











_A letter is published in the Jron Age (New York) of 


* See ENGINEERING, vol. xxx., page 377. 


t+ Tbid., vol. xxx., page 576. 








February 17, on the subject of the renewal in America 
of the patent for the Siemens regenerative furnace, for 
which (it is stated) the agents propose to ask Congress. 
A very strong opinion is expressed against its being 
granted, as the patentees are considered to have already 
received sufficient benefit during the seventeen years 
that the patent has existed. 





In the Nouvelles Annales de la Construction (Paris) 
of February, are given description and drawings of Mr. 
C. A. Oppermann’s system of iron bridge building, with 
screw columns, and pyramidal roadway plates, one 
object of which is to avoid the expense of constructing 
stone or brick piers, and (as regards the pyramidal 
plates) to furnish a more economical system of roadway 
than that usually employed. 





Another article by “an eminent American political 
economist” appears in the Bulletin of the American Iron 
and Steel Association (Philadelphia); it is entitled 
* Political, Social, and Moral Effects of Excessive 
Foreign Competition,” and is an expression of the 
writer’s opinion that free trade would utterly ruin all 
the manufacturing trades of America. This being the 
fifth article by the same author, written in the same 
strain, it is hardly necessary to notice it further. 





It is stated by the Moniteur des Intéréts Matériels 
(Brussels) of March 6, that the latest contracts for rails 
for the Government railways were made as follows: 


tons. francs. 

Société Sclessin ... 500 at 158.00 
» Cockerill ... 4500 ,, 165.25 
»,  @ Anglenr ... 1800 65.00 


A new steel rail mill was ‘opened at Hayange on the 
21st ult. for the purpose of utilising the Luxemburg ore 
on the Thomas-Gilchrist system. 





La Houille (Paris), February 27, gives a table taken 
from the Customs statistics, showing the total amount 
of coal and coke imported into France during 1880. Out 
of a total of 8,432,212 tons of coal, England supplied 
3,291,655 tons, but no coke. The amount of Belgian 
coal imported was 4,157,000 tons, and of coke 746,466 
tons. The total quantity of foreign coke received was 
943,465 tons. These figures show an increase of 800,000 
tons of coal, and 180,000 tons of coke, over the imports 
of 1879. 





M. du Moncel’s review of the present applications of 
electricity is continued in La Lumiére Electrique (Paris), 
February 19, the points referred to being electric rail- 
way signalling, electric brakes, and the employment of 
electricity for artistic and scientific purposes, as well as 
for household use; electricity as a motive power, and 
electric lighting and heating. 

M. Tchikoleff gives details of the cost of the construc- 
tion and maintenance of his system for the distribution 
of electric light referred to in our last number, com- 
paring it with that of a Jablochkoff plant of the same 
illuminating power, and claiming a great reduction of 
expense in both departments. 





In an article on the condition of industry in Spain, La 
Gaceta Industrial (Madrid), February 25, complains of 
the general want of enterprise in the country, pointing 
out that—with every facility for supplying, not only her 
own wants but also those of other countries—all her 
requirements have to be met abroad. Mining, which is 
almost the only industry carried on to any extent, is in 
the hands of foreigners, and the writer appeals to all 
patriotic Spaniards to give up their connexion with these 
enterprises, and demands that the Government shall at 
any cost employ vessels, railway rolling-stock and 
material, &., of native production. 





The Deutscher Submissions-Anzeiger (Berlin), March 3, 
reports that, although, in consequence of the weaker 
tendency of English and Scotch pig, the demand for 
some classes of iron has fallen off, the German furnaces 
have plenty of inquiries, especially for Bessemer pig. 
Merchant mills, being so full of orders that they could 
not make contracts for short delivery, do not at present 
feel the reduced demand. Makers of boiler plates, sheets, 
and rolled and drawn wire are busy. The Hésch Iron 
and Steel Works in Dortmund are said to have secured a 
contract from the Berlin Railway for 4000 tons of rails 
at 8/. 15s. delivered, whilst the Union Company, of the 
same place, is supplying 4133 tons of iron longitudinal 
sleepers at 7/. 6s.6d. per ton, delivered at Tempelhof. 





In the Moniteur Industriel (Paris), February 24, is 
given the first part of a paper read by M. Gandry before 
the Société des Ingénieurs Civiles de Paris on February 4 
upon the improvements in the vessels of La Compagnie 
Générale Transatlantique, especially referring to the 
new ones built in England for their Mediterranean 
service. M.Gandry explained that the company was 
unable to purchase these vessels in France owing to the 
stipulation that the service should be commenced within 
eight months of the granting of the concession. He was 
careful, however, to state that the necessity of purchasing 
in England did not arise from France possessing no 


yards capable of turning out such vessels, but from the 
fact that owing to the absence of orders the French ship- 
builders had almost closed their yards, 





The Revue Scientifique (Paris), February 26, contains 
an abstract of the report issued by M. Durand-Claye, 
on the disinfection of sewage. He has visited Berlin, 
Danzig, and Breslau, and gives a full description of the 
system employed in each place. 

Some important figures from the official statistics of 
the various Government departments are also given in 
this number, from which it appears that on September 30, 
1880, there were 26,041 kilometres of railway in working. 
The exports in 1880 were 3401 millions of francs, an 
amount which shows a falling off 300 millions of francs 
since 1874. With regard to the details of the various 
manufactures, no particulars are given later than 1877. 





The Scientific American (New York), February 26, 
gives an abstract from the annual report of the Commis- 
sioner of Patents, in which is pointed out the necessity 
that a digest should be prepared of all the American 
and foreign patents for the use of the department and of 
the public. 

The Supplement contains a long description of an 
instrument produced by M. Marcel Deprez, for measur- 
ing the pressure developed by gunpowder gases. The 
apparatus can either be attached to a gun, or adapted 
to a closed chamber for measuring the explosion of 
powder in a confined space. Detailed drawings are 
given, showing its application to the different purposes. 





Referring to the hopes expressed in several of the 
Belgian papers—that the Government would be able to 
obtain its large guns from native manufactures—the 
March number of the Jahrbiicher fiir die Deutsche Armee 
und Marine (Berlin) points out that the Société Cockerill 
(although successful in turning out the steel guns shown 
at the last Brussels Exhibition) could hardly expect to 
compete with the Krupp Works. The latter has 
experience and every facility for the special work, the 
result and gradual growth of years; and with the diffi- 
culties which the Belgian firm would have to encounter, 
it is not considered probable that it could prove a suc 
cessful rival. It also contains the conclusion of Lieu- 
tenant Dengler’s article on the Paschwitz Range Finder, 
commenced in the issue for February. The instrument is 
fully described, and it is stated that it fulfils all the 
required conditions. 





The Zeitschrift des Vereines Deutscher Ingenieure 
(Berlin) of February contains a report by Herr von 
Borries on the comparative working of two small com- 
pound tank locomotives and two of the ordinary system 
for local passenger traffic. The engines are described as 
having four wheels, the hinder ones being the driving 
wheels, and the cylinders being between the two; in fact, 
they were constructed very nearly upon the Elbel system 
The following dimensions are given: 


Weight... pe we ove ase 18 tons 
Heating surface of boiler ... oe 22 8q.m. 
Diameters of cylinders sis -- 200 mm. 
Diameter of the right cylinder of 

compound engine ... ib os os 
Diameter of wheels ... J 1130 ,, 


After trial of the two types for 40 days, working each 
alternately, the compound engines showed a saving of 
16} per cent. of fuel, and this would have been greater 
had there not been a waste of steam in the passage 
from the smaller to the larger cylinder. Altogether the 
results seem to have been in favour of the compound 
engines, and it is calculated that in an engine of the 
normal type, about 50/. per annum would be saved in fuel. 
Herr von Borries concludes his report by saying that 
without doubt the compound system will be employed in 
the future for locomotives as well as for stationary and 
marine engines. 

An account of wire-making in Westphalia is contri- 
buted by H. Meinhardt. Herr F. Gantert’s paper upon 
new explosives is continued. 


NOTES FROM THE SOUTH-WEST. 
Sharpness New Docks.—A circular has been issued by 
the secretary to the shareholders of the Sharpness New 
Docks and Gloucester and Birmingham Navigation Com- 
ny, which states : ‘‘I am instructed by the directors to 
inform you that the income of the company for —— 
i of the 


half-year has been seriously | d in q 

depressed state of the trade of the port of the last few 
months. The directors attribute this depression largely 
to the abstraction of traffic -4 the Avonmouth and Portis- 
head Docks at the mouth of the Avon, not so much by legi- 
timate competition as by the payment of bonuses to 
merchants to send vessels which were destined for Glou- 
cester into these docks. Under these circumstances, the 
company will be unable to pay on the 25th March, as usual, 
the dividend to proprietors of preference stocks B and C.”’ 


Bristol Tramways.—At a meeting of the directors, held 
on Tuesday, it was decided to set aside 13951. to meet 
depreciations, &c.; to add the whole amount received in 
premiums on new shares recently issued, amounting to 
50001., to the reserve fund (bringing the latter up to 
60001.) : and to recommend a dividend at the rate of 6 per 
cent. per annum for the past half-year. 














The Forest of Dean.—A steady demand for domestic 
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fuel is the leading characteristic of this district. Quota- 
tions have been strengthened by the prolonged winter. 


There is a brisk demand for industrial coal, which is an 
evidence of improved trade in other districts, especially in 
the Stroud Valley. The Parkend Collieries were offered 
for sale on Saturday at Gloucester, when, as the highest 
bid of 30,0007. did not reach the reserve price, the property 
was not sold. The local hardware branches are more 
favourably spoken of than they were a short time since. 


Swansea and Rhondda Valley Railway.—The Parlia- 
mentary agents were sammoned before Lord Redesdale on 
Wednesday to argue an objection raised by the opponents 
to the Bill, namely, that it was not competent for the pro- 
moters to make a junction with the Taff Vale Railway. 
After hearing all parties Lord Redesdale intimated his 
opinion to be that the oe was fatal. It is generally 
believed that the Bill will not be further proceeded with. 


Cardif.—Business in coal has again been active during 
the past week. Shipments have been numerous, and orders 
are plentiful. Iron ore is dull, and prices do not show any 
signs of firmness. Last week’s clearances comprised 98,551 
tons of coal (against 108,137 tons in the previous week), 
6349 tons of iron, and 4415 tons of patent fuel. Of iron 
ore there arrived 11,803 tons from Bilbao, other places 
sending 3957 tons. 

Carmarthen and Cardigan Railway.—After a competi- 
tion between the Great Western and the London and 
North-Western Companies the Carmarthen and Cardigan 








line has been purchased by the Great Western. The House 
of Lords has accorded the London and North-Western 
Company full facilities under the purchase to prevent a 
monopoly by the other great railway. 

Water Supply of Taunton.—A special meeting of the 
Taunton Town Council was held on Tuesday, to consider 
a report with regard to the extension of the town water 
supply. The Gas and Water Committee suggested the laying 
of new 9 in. mains to the reservoir and from the reservoir 
to the town, and the construction of an adit to carry the 
water from Forche’s Corner. It was further recommended 
that an application should be made to the Local Govern- 
ment for permission to borrow 10,000/. to carry out 
the work. After a long discussion, the meeting postponed 
the consideration of the question for a fortnight. 

Bristol Port and Channel Dock Company.—The half- 
yearly meeting of this company was held on Monday, Mr. 
Charles Nash presiding. The report stated that in 1877, 
40,006 tons entered Avonmouth ; in 1878, 80,268 tons; in 
1879, 194,525 tons; and in 1880, 244,170 tons; while the 
average size of the vessels had inc from 779 to 1158 
tons. The report added: The directors consider that the 





anticipation in their last half-yearly report of ‘‘a steady 
advance of traffic and revenue has been fairly realised, the 
receipts from dock dues during the half-year showing an 
increase of 31 per cent, and the profit on working an 
increase of 24 per cent. over the corresponding half of 1879. 
The profit on working, although gratifying, would have 
been much greater but for the increased rebates which 


—————— 

have been necessitated by the action of the Porti 
City Docks.” d wttistend and 

The Rhymney Valley.—At the New Tredegar “ big pit” 
the demand for steam coal is all that cull be FS a 
while at the several house coal collieries all the way down 
the valley to Caerphilly there is plenty of trade, and the 
men are working with great regularity. The coke trade 
continues brisk along the valley, there being lenty of 
demand, but prices are low, and do not show = Eis prospect 
of improvement. At the Gwerna coke ovens some new 
improvements are to be introduced by Mr. T. Freeman, of 
Newport, the newly-appointed manager. : 


The Port of Bristol.—There has been a marked increase 
in the tonnage inwards into the whole port of Bristol 
daring the past four years. In 1877 the total tonnage 
amounted to 1,060,768 tons ; in 1880, 1,311,374 tons, showing 
an increase of about 21 per cent. The great increase in 
tonnage for 1880 was at Avonmouth, which showed an 
increase of nearly 25 per cent. on that of the previous year 
and nearly a quarter as much as came into Bristol Docks.’ 


Swansea.—Owing to heavy gales, tonnage has been 
scarce, reducing both coal and patent fuel clearances con. 
siderably below the average. In the metal department iron 
has been dull during the week, and contrary to all expecta- 
tion shows weakness in pvice; it is rumoured that the 
supply of pig iron exceeds the demand. Bars are quoted 
at about 105s. Rails are quiet. Steel rails are in better 


| demand. Tin-plates remain without alteration. 
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Tialics after the Abbreviated Titles. 





Nos. 








NAMES, &c. 
FA OF APPLICANTS. ABBREVIATED TITLES, &0. 
1881 
Mar. 1 


855 | J.C. Brush, Dublin. 





856 Vie, Manches- 
r. 

857 | H. G. Grant, Man- 
chester. 

858 | F. A. Bishop, San 
Francisco, U.S.A. 

859 | J. W. Fletcher, Stock- | 
port. 

860 | L. Appleton, London. 

861 | W. Morgan - Brown, | 


| London. 

862 | A. M. Clark, London. 
863 | J.B. Fearnley, Castle- 
ord, 1Orgs. 

864 | C. Spratt, Peckham, 

jurrey.- 
865 | W. P. Thompson, 
iverpool. 


&66 | T. Moy, London. 
867 | F. H. Wenham, Lon- 
| don. 
868 | H. Guiliani, Constan- 
tinople, now in 
London. 
869 | D. Edwards, Cardiff. | 
870 H. E. Newton, London 
871 | 8. 8. Hazeland, St. 
} — game Corn- 
all. 
72 | W. Green, Birming- 
ham. 
873 | T. H. Morgan, Swan- 
sea. 
874 | H.J. Haddan, West- 
| minster. 
| 
875 | H. Faija, Westminster. 
} 
| 
876 | W.R. Lake, London. 
77 | W.R. Lake, London. 
| 
878 | W.and H. Smith and 


8. Stell, Keighley. 


| Yorks. 
879 A. Shippey, London, 


880 | H. Andrews, Little 
rd. Wilts. 


881 
vidence, Rhode 
Island, U.S.A. 
882 | W. A. Ingalls, Pro- 


vidence, U.S.A. 
883 | C. W. Siemens, West- 
Mar. 2 minster. 
884 | 


885 J. Edwards, Hackney. 


E. B. Beaumont, 
Westminster. 
Imray, London. 


886 | F. 
87 | J. 


J. G. Tongue, London, 


Working and blocking railway sig- 
nals and points 


8 points. 
Machinery for stentering, stretch 
ing, and drying textile fabrics. 
Watch cases, and fastening and 
opening devices therefor. @. ¥. 

Mertz, Mitau, Russia, 
| Handling and treating dredged ma- 
terial, and apparatus therefor. 
(Complete specification deposited). 
Erecting telegraph wires, and ap- 
|  paratus therefor. 
| Cleaning knives, 


ging doors and blinds. £. 

| Prescott, Hampton Falls, U.S.A. 

| Securing corksin bottles. 2. Rodin- 
son, Brooklyn, New York, U.S.A. 

Calculating instrument. 





and apparatus 


Fire alarms for communicating be- 
| tween stations, &c. 
| Safety lamps for use in mines. ©. 
} Heinzerting and V. Hammeran, 
| _ Frankfort-on-the-Main. 

Steam boilers. 
Gas and air engines. 


Manufacture of vegetable products 
to be used as food. 


Lifts and other elevators. 

Machines for working wood, metal, 
&c. Messrs. Challivot and Gratiot, 
Paris, 

Rowlocks for ships and boats, and 
oars to be used therewith. 


Attachment to steam and other 
engines, to make throttle valves 
self-closing. 

| Apparatus for removing oil, &c., 
trom tin or other metal plates. 

Apparatus for compressing fuel. Z. 
Geisenberyer an¢ Se Picard, 
Brussels. 


.| Treatment of concrete and cement 


in manufacture of building 

blocks, &c, 

Machines for cl.aning bottles. J. af. 
Hoyt, Lynn, Mass,, U.S.A. (Com- 
plete specification deposited), 

| Gas light apparatus, designed for 
buoys, lighthouses, &c. J. A/ 
Foster, Philadelphia, Penn. ,U.S.A, 

Combing wool and other fibrous 
substances, and apparatus there- 








| 

for. 

Electric light signalling and appa- 
ratus therewith. 

| Harvesting machines, 


for 


Moulding apparatus 
screws. 


| Open links, rings, for chains, &c. 


Production of “cast steel or ingot | 


Governor for marine engines. VW. 


iron, and moulds therefor. 
| 


Wiirdemanan, Dresden, 


Name plates. 


Locomotive cars for tramways or | 


railways. 
Journals and their bearings. 2. 
Jones, Braddocks, Penn., U.S.A. 


casting || 





Apparatus for heating and ccoling 


ut 


| NAMES, &., | Nos. NAMES, &c., OF 
Mar. 2 Mar.4 
888 | J. Smith, Thornlie- | Drying woven fabrics and warps 924 | H.J. Harrison, Liver- | Means for strengthening cast-iron 
bank. Renfrew, N.B. and apparatus therefor. pool. pillars, columns, &c., to enable 
889 | F. W. Paschen, Man- Apparatus for cutting pile in vel- them to withstand lateral strains 
chester. vets, &c. //. Waner, Leipziy, and to keep their position whea 
890 | J. Musgrave, Bolton, Air-pump buckets. cracked or broken. 
Lanc. ; 5 925  C. Mosely, Manchester. Telephone transmitters. 
891 | T. Humber, T. R. Wheels for bicycles and other 926 G.and W. Maw, Bent- Decorating bricks, tiles, pottery, aud 
Marriott, and F. vehicles, hall Works, Broseley. all ceramic wares. 
| Cooper, ton, ~s. 
Nottingham ' 27  T.R. Dix, High Wy- Lamps. 
892 | J. Arnold, London. Improvements in ecraseurs. combe, Bucks. 
893 | T. Singleton, Over Sizing machines. 928 | A. E.Lucas,London. Ball valves. 
| _ Darwen, Lanc. j 929 | J. Hopwood, Heaton Velocipedes. 
894 | J.J. Sachs, Sunbury, | Electric lamps. orris, Lanc. 
Middlesex. 930 _ A.C. Kirk, Glasgow, Preparing ships or other steel struc. 
895 | H, A. Dufrene, Paris. Looms for weaving. J. Bickiny, and R.Sim,London. _ tures for painting, &. 
: Giromagny, France, 931 W. Trafford, Leek, Machinery for spinning, weighing 
896 | W.H.Atkinson, Lon- Refining camphor, and apparatus Stafford. sorting, sizing, twisting, throw- 
~ don. therefor. ing, stretching, and reeling silk, 
897 | A. M. Clark, London. Safety guards for wheels of locomo- &e. 
tives and other vehicles. /. 932 | T. Hanson, Bradford. Looms for weaving. 
Folacci, Paris. _.. || 983 | F. W. Ventris, Man- | Machinery for cutting and repro 
898 | W. Wright, Plymouth.) Pumps for salting meat and similar | chester. ducing designs on wood, metal, 
ome oy , &c., and for clearing out engraved 
899 | W. Wright, Plymouth.| Valves for water or other fluids. blocks. 
900 | W. James, Abercarn, | Lubricating axles of colliery wagons || 934  T. Hyatt, North Ken- | Core or skeleton motals as a new 
Mon. | or other railway vehicles, and sington. manufacture, and applying the 
| _ apparatus therefor. same to the construction of fire- 
901 | H.E. Newton, London. | Filter presses. A. 1, G. Dehne, proof bridges, buildings, &c. 
} Halle - on - the- Saal, Germany 935—sé&z. Thompson and 8. ram rails. 
| (Complete specification deposited), Tomkins, London. 
902 | C. Gulich, Berlin. | Construction of public and other 936 J. OB. Davy- Umbrella boxes. 
| _ vehicles. é hulme, near Stret- 
003 | W. G. Gard and T. H. Manufacture of tannic black. ford, Lanc. 
| Cobley, Dunstable, | ; 037 G. 8. Miller, Red Hill, Apparatus for holding bread on 
004 | J. Hollingworth, Dob- Looms for weaving. Surrey. lates, &c-, being cut up into 
cross, Yorks. Roe ; slices, &c. 
905 | C. T. Wordsworth, | Direct-acting engines and pumps, 938 C.D. Abel, London. | Production of colouring matters 
Leeds. applicable to other motive power Bindschedier and Busch, Basle 
Mar. 3 | engines. Switzerland. 
906 | G. L. Shorland, Man- | Stoves and fireplaces. 939 CC. D. Abel, London. Production of colouring matters. 
chester. | Bindschedler and Busch, Basle, 
907 | J. Jackson, London. Reservoir penholders. _ Switzerland, 
908 | L. A. Groth, London. | Rolling mill. &. von Zweighergk, 940 W.R.Lake, London. Reed organs, and similar musical 
Smedjebacken, Sweden. _ instruments, with means for th 
909 | H. J. Haddan, West- | Musical instruments. IV. F. Abbott. mechanical operation of the same. 
minster. Montreal, Canada, (Complete J. Morgan, Brooklyn, New York, 
specification deposited). ' U.S.A, 
910 | M. Turnor, Birming- | Metallic pens. 041 | M. Bebro, London. Mechanism for delivering cousecu- 
ham. P tively numbered tickets to per- 
911 | J.C. andC. E. Challis, | Velocipedes, applicable to other pur- sons in public vehicles or places of 
Homerton. poses. Mar. 5 amusements. 
912 | R. Adams, South- | Conversion of vertically sliding |; 942  F. Pool, Charleston, | Manufacture of fig powder, and 
wark, Surrey. | window sashes into revolving Kanawha, West Vir- machinery therefor. 
} sashes that can be held open at ginia. U.S.A. 
| any height. f 943  H.Faulder, Stockport, | Apparatus for roasting coffee, cocoa, 
913 | W. 8. Glover and G, | Twisting wire and other materials Lanc. or chicory. 
| F. James, Man- | im the manufacture of cables for || 914 A. and E. Downing, | Combination snap and joint for 
chester. insulating and covering tele- Birmingham. bracelets, rings, &c. 
graph wires, and analogous pur- 945 J. Imray, London, Automatic apparatus for ylaying 
poses. pianos or other keyed iustru- 
914 | W. Whaley, London. | Manufacture of mineral waters and || ments. L, E.J. Thibouville-Lamy 
| washing bottles thereof. H Paris. 
915 | A. W. Rooke, London. | Construction of boxes. W.@.Parry,|| 946 J. Imray, Londoa. Printing lithographic, typograpbi 
Buenos Ayres, South Amertea. 1 and other impressions on pape! 
916 | G. W. Handley, Tun- | Steam and other motive power | skin, &c., and apparatus therefor 
bridge Wells, Kent. | _ engines. |} F. Champenois and E, Missi 
917 Newton, Lon- | Mode of and apparatus for obtaining || Paris, 
| don. | motive power. L. M. J. Genoud,|| 947 | F. 0. Tucker, Hart- | Looms for weaving. 
Paris. j ; . i ford, Conn., U.S.A. ; 
918 | E. Tyer, London, | Producing audible siguals on rail- || 948 | W. A. Barlow, London.| Meat chopping or mixing machine. 
| ways by electricity. | W. v. Arause, Neusalz-on-the-Oder, 
919 | E. Edmonds, London. | Converting reciprocating motion || Germany. 
into rotary motion. /. B. Nichols 949 | P. Bell,Great Ryburgh. Apparatus for lifting carriages, & 
| aud C. Thomson, Llalifax, Nova | Fakenham, Norfolk. 
Scotia, q ; 950 | F. J. Hoster, Man- ' Indicators or counters for beer en- 
920 | J. F. M. Pollock, | Pressing and ironing machines. | _ chester. gines, &c. 
| Leeds. || 9d1 | J. W. Banks, Birming- | Fastenings for bracelets and neck- 
921 | A.M. Clark, London. | Machinery for working skins and \| am. ots. 
| leather. La Suciété Anonyme des 952 | D. McLachlan, Glas- Pump for raising and forcing liquids. 
: }  Brevets Réunts, Paris, | gow, also applicable for exhausting and 
922 | J. Elmore, London. | Galvanising iron. | blowing orcompressing air, ic. 
823 | G. C. Gibbs, Loudon. 953  £.G. Brewer London. Brakes for cafriages, &c. /. 2’ 


Paris, 
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INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 



















































































08. 
mn oy ArPLioAs ABBREVIATED TITLES, 0. OOMPLETE SPECIFICATIONS. 
Dates. Z For Particulars, see Corresponding Punters in Lists of 
ray — Applications for Patent. 
954 | J. Taylor. London. Paving. 
955 | L. Boye-Be: Nor- | Apparatus for ascertaining and|{} No. Name. No. Name. No. | Name. 
way,and &.Muller,| indicating at one operation the — |-——| 
— density and pressure of steam. | 842 H.J.Haddan]} 858 | Bishop. 909 | Haddan 
eg (Sloper and 876 | Lake (Hoyt). (Abbot). 
956 wee. & x3 E. Cherry, | Self-lighting mato.-box. Jackson). 901 w Dee } 
i m - upon - (Dehne). | J 
Hull. - 
all 8. ry. 4 Cushions for railway and other car- NOTICES TO PROCEED. 
a ee riages. I,—Time for entering Opposition expires Friday, 
958 | w B. viake, London. | Cupola and similar furnaces. P. A.| a 
| ‘auler, Freiburg, Baden, Ger- |\~ ; 
Mar. 7 many. | NAMES, &c., 
059 | E. Whitehall, Not- | Apparatus for producing buitted|| Nos. | op appricants, | ABBREVIATED TITLES, &c. | Dates 
| _ tingham. and crocheted fabrics. —_ — 
960 | ‘ S r= Treher- | Mining or safety lamps. | 
' morgan. a . Hollid 8 . . 
o1 | C. 8. P. “Wood, Bir | Metall bedsteads OOS See eee quel 
| mingham. i 
962 | H. J. fiaddan, West- | Signalling apparatus for railway oes | ie W. obs, and J. msi 
minster. trains. //, Ventzke, Berlin, Ger- HI | urrey. i 
many. | o ngini | 
963 | H. a. Eaten, West- | Dry copying ink. S. L. Griinwald, | 4398 | J. c ‘Hides 3 — Gas motor e es. 28 i 
Budapest, Austro-Hungary. | | . Goodbrand & 
904 ‘= s Weld, Burstow, | Manufacture of chlorine. ! | | &. Holland | 
... , } 
965 fA... Weldon, Burstow, | Manufacture of chlorine. || 4402 | ¢. orf, London. Consolidating extract of malt. | 
| | 
906 W, We Weldon, Burstow, | Manufacture of chlorine. —_)*; — — we A AE, bute tw | 
urrey G. Wilkin - | Prime movers, act b | 
967 ¥. ‘Weldon, Burstow, Manufacture ot hydrochloric acid | | 4421 | + Saline, Man ime movers, actuated by 
. 1] sure. 
968 w, Weldon, Burstow, = —¥ 2 of pag Dn 4439 | R. Holliday, Crewe. Strings of vislins fo, Partly | 30 
nee ant ap es. 
plicable also to the manufacture || 4450 | V. Lesage, Paris. Unhairing or depilating skins. |Nov. 1 
of hydrochloric ac E. Chesnay, Paris. 
969 R.. oun, Clapham, — stoves for burning | 4458 | R.R. Gubbins, New Manutaotase of metal wheels 
‘ " r a , aD 
ob - lly consuming its own | on — —" 
970 r ang | — A. | Submarine and safety mining lamp. | ett | 4.5. Gat, tente.| © pa ang Ay 
euss, London. ; | or transmitting m r 
971 D. Gray, Maesteg, | Packing cases for metal plates, &. ressure. A. yp Panny Be 1} 
Bridgend, Glamor- ‘ork, U.S.A 
gan. ; 1} ‘ on. Hand truck. S. W. 5; | 
972 C.G@. Hawkins. Ley- | Tricycles and other velocipedes. 1} O86 | ©. Ok Santen Binghamton, yew werk, . | 
.. Forest ! U.S.A, | 
p, Hssex. ‘ac. - eanin uring, | 
973 @. W. von Nawrocki, | Eye shade, fan, or screen, to pro- || ats eg a textile fabrics, yan ] 
Berlin, Germany. tect the eyes from light. C- || . &c., and apparatus therefor. 
: = Cohausen, Heidelberg, Ger H VY. Cauzique, Paris, | 
40 my. 
974 =F. W. Thorn, London. | Gas brackets, adapted for lighting || 4400 5 SS St a yyy 
oe . the interior of bakers’ ovens, &c. || and decorative purposes. 
{ J. H. Johnson, London. a a apperates gonpentet | 4486 J. Sharp mt 8, or of boots, com, S | 
‘ Be ’ si tin, : C., and appara’ erefor | 
delphia., Penn., USA, 4525 Py ie Embruidering by machinery 4 | 
67¢ | W. RB. Lake, London. | Devices for memes nae ce Sanit } chester. ° and aang fabrics. 
pipes . ~ pt. their couplings, and |) 4¢o2 | J. Kerr and J. Ha- | Apparatus for printingfabrics.| 9 
for sim J. iH, Hub- || ” , . " 
bell, Boston, vand ant Pe F. gt 1 — Gharch, | 
Houten, Mase., USA. || 4782 | T. Williamsand W. | Apparatus for forcing sausage | 17 | 
ila — —— i] Sangster, London.| meat Xj skins or other 
recep 
GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 4798 | R. A. Hill, Shef- Relliag, shaping, cutting,and | 20 ! 
For Particulars, see Corresponding Numbers in Lists of field, and H. B. raightening wire and 
Applications for Patents, Barlow, Man- stripe of metal, and appa- | 
* r Rpraaeys chester. | _ ratus therefor. 
a — nnounced March 4, 4883 H. C. Roberts Lon- Keyholes, facilitating insertion 24 | 
| nt ery 34 | J. a} ¢. Sewell, E Seotinnsl ead oy and beam | 
No. | Name. No. Name. No Name. 5234 | wine r prt gala : Dec.16 
1880 1881 1881 Bethel, Manches- | 
6144 Larmuth, 686 Felsenstein. 729 =Vernum. {| | _ ter. 1881 || 
5510 | Sturgeon &]| 690 | Parkinson. 730  Pattersonand 886 | W.R. Lake, London.| Apparatus for manufacture |Jau.28 || 
1881 Gal wey. 692 Schloesser. Stewart. | of starch and glucose or | 
54 Lancaster. 696 Siemens andj 731 | Henderson || grape sugar. 7. A. and W. 
583 Freakley. Boothby. (Sasse). i | 7. Jebh, Buffalo, Now York, 
142 Stanford, 700 | Scott and 732 |) Walker. | U.S.A. } 
160 Butcher, Read. 733 | Oswald. 26 | A.J. Boult, London. eS. Feb. 1 || 
zl4.| Tooth and] 702 | Butler. 735 | Tattersall. acture 0: c., al 1] 
Wilson. 704 Des Veux 737 | Mills process of using same. 
22 a P ee (Ma gaud). Wisconsie, USA. du Chien, | 
250 alfe. 706 ack 738 | Aube. : ‘ | 
306 | Gauldie and | 708 een 739 sane. 472 | J.Collins, Bowling, | Preparing materials for paper-| 4 
Marshall. | 710 RF. and TJ 740 | Wilkerson. Dumbarton, N.B. | making, and apparatus 
439 | Hill, L. Watson] 741 | Stoddart. therefor. 
441 | Fairfax 712 , Clark 742 | Adams, 476 | W. Lloyd Wise, | Apparatus for i Aeeagg od col- 
é (Painter), (Dudoiiy). 743 | Lake Westminster. ions of railway trains. 
: 6 Qe k, . 714 — (Chisholm). — Ronfaut and Gaye. 
iy se! 716 | Atkinson andj 744 | Skerrett. a 
480 | Bezer, rae cha 745 Lake (Clark). | 486 | J. M. Cryer, Bolton, | Construction of apparatus 
614 | Bolanachi. 717 | Woodward. | 746 | Engel i} | Lane. used in gassing yarns or 
co | Beamlton. | He | Morgan Dogo | SMe 5 |. morris, Brent- | Gas condensers. 8 
it Be and 6S. 72 Allfrey. 749 | Abe | ° & . 
Tweedale. 722 | Brydges (Martius). ford, & §, Cutler, j 
662 | Woodhouse. (Lehmaon)| 750 | Abel | | _ Millwall. 
664 Newburn 723 | Maltby and (Martius), || 542 | J. Sax, London. _ honic apparatus. 
(Gutmann), Bradford. Ash. || 568 | A. Murfet, Notting- adapted for marine | 10 i| 
668 | Swindley. 76) W., W. J.; Singer and | paler and other furnaces. 
670 | Hutchinson. and C. H| Metcalfe. || 634 | iB Toone, Notting- | Reading and punching | 15 
= Beith. a Haynes. 7 Grice, 1} ham. Jacquard cards. 
89 | Thompson. 726 | Mills (La 7 Booth. 068 | ia es Suintleg, Bicycles and other velocipedes. | 16 
682 | — and Société De-] 757 Anderson and i} Lo ondon ee ee ae 
ter, | »0ix Lefevre Airy. 
| Be] | mecteteref Ai tine for entring Spann expres Today, 
Il.—Announced March 8. ! 4419 | M. Benson, Lon- | Gas engines. A. A. Rider, Oct.29 
ne ! don, a Orange, New York, 
43 | Watt. 76% ? 7 -dge | ™ AA, . A 
3] x ist Bestows | ot | Pesan, || M471 | TW. Woodhouse, | Lithographic cylinder print- Nov. 2 
541 | Russell, 773 | Seagrave andj 793| Ayrton. ” “ee 
671 | Kirby, Bevington. 795 Gece, 4474 E “fs Vickers and | | a Fy = ‘steel toothed 
631 | eed . 775 | Abel (Loiseau} 797 — 1} don F 
oe |  (Vlolus). & Germeuil-[ 803 aller. 1] “ 
699 Sellers, ___| Bonnaud). | 805 } aeonany | 4483 | 8. “allam, Man | oo valves ome sepeeetns 3 
127 dams, 777. «Clark (Gold-{ 807 | Wirth i] 4484 | J. HL Shosbotham. | Coll; a? 
a — ‘ ing). , (Goehrung). | Birm: | apsing sig 
76 ompson 779 ~=~Cox. 809 | Bamford, | 
ant (Siegfried). | 781 | Haddan 811 | Haigh and | 4493 | H. Oirik, “London, | Metal planing machines. “ 
oad Jand J.C, 7 | , Reynolds) pduttall, Arr — 
te cley. 785 rton, 13 | Powell. | 
765 | Willoughby. | 787 | Rowley. 815 | Parkes, ead be a a Machinery for grinding dye- 4 
iu7 | Joicey. 789 | West. 817 | Wright. aol 
ee ‘i fe ae } 819 | Williams. thorpe ‘aan 


























4527 


4530 


4531 
4534 


4640 


4673 


| 4728 


4758 
4860 
4991 
4993 


5013 


5148 


5177 
5324 


142 
193 


tr 
tS 
Qo 


254 


318 
338 


504 


512 


543 


581 
590 











NAMES, &. 

0. Wolff, Dresden, | Substitute for leather. @. L. 
Saxony. Lippold, Dresden, Saxony, 
H. Seward, London. | Disinfecting closet pans and 
= ate, Bee, and apparatus 

ere 

J. 8. Stevenson, | Apparatus for the distillation 

ublin. of ammoniacal liquor. 

T. Nordenfelt, Lon- Breschieaing 3 mechanism for 
don. firearms. H. Palmcrantz, 

Stockholm, Sweden, 

R. Lancaster and | Process for fusing iron ores 
E. 8. Samuell, and scrap iron or steel, and 
Liverpool. utilising the —- pro- 

ducts arising therefrom. 

A. Porecky, London. | Steering ships, boats, and 
other’ vesse. propelled by 
paddle-wheels. 

T. Archer, Gates- | Steam hoists. 

, Durham. 

J. M. J. Fecken, | Machines for chamfering the 
Aix-la-Chapelle, ends of leather belting. 
Germany. 

*. Neilson, Lon- | Targets and butts. 
on. 

v. Stainton, Lon- A couplings, nuts for bolts, 
on. , 

D. MacEachran, | Separa' iron from animal 
Greenock, Ren- charcoal, sugar, and saccha- 
frew, N.B. nine Liquid, and apparatus 

J. W. Shepherd and Ships Fonigues 
é. Lines, Lon- 
on. 

W. 8. Laycock, laleiontiog the axles of rail- 
Sheffield. way rolling stock, &. 

J. Gresham, Sal- | Vacuum brake apparatus. 
ford. Lanc. 

R. Atherton, Brad- | Cut pile fabrics. 
ford, Yorks. 

Haddan, | Apparatus for ting and 
‘Westminster. measuring the flow of fiuids. 
F. de P. I. y Fargas, P, G. 
y Corvera, and J, B.y Ve- 

ciana, Barcelona, Spain. 

J.M. Hethesingten, Machinery for preparing and 
Manches spinning, cotton, &c. 

Pitt, _ ps. B. Robins, Cin-- 
Surrey. cinnati, Ohio, U.S.A 

8. Pitt, Sutton, | Lamps. W. B. Robins, Cin- 
Surrey. cinnati, Ohio, U.S.A. 

H. EE. Newton, | Electric batteries, LZ. A.W. 
London. Desruelles, Paris, 

G. Frith, Bradford, | Method of, and 2 gg for, 
Yorks. measuring piece 

8. Pitt, Sutton,| Lamps. W. P. Robins, Cin- 
Surrey. cinnata, Ohio, U.S.A. 

¢. Fortentlt, Lon- | Battery or machine guns. 
on. 

G. Yule, Newark, | Felting machines. 

New Jersey, 
U.S.A. 

A. J. T. Wild, Nun- | Printing or pestncing copies 
head, Surrey. from tracings draw 
A. M. Clark, Lon- Furnaces and boilers for heat- 
don. purposes, and for > 

eneration of steam. 4. 
Inderhill, Winchester, pe 
York, U.S.A 

8. Pitt, Sutton, | Lamps. W. B. Robins, Cin- 
Surrey. cinnati, Ohio, U.S,A 

z.. pune, Lon- Repeating fir earms. 
on. 

W. Prowett, Bir- | Rack for mechanical purposes. 

mingham. 

W. Page, London. Method of, and appliances for, 
constructing slabs for paving 
street corners. 

E. C. C. Stanford, | Manufacture of useful pro- 

ow. ducts from seaweeds, 

W. Mather, Salford, | Method of driving and im- 
Lane, parting a variable speed to 

machinery for printing, 
calendering, and ng 
textile fabrics. Shaeffer, 
Lalance, and Co., Lutterbvach, 
Alsace, Germany, 

H. Bland, Luton, | Appliances to be attached to 

Bedford. the shoes or plates of ani- 
mals to afford a better foot- 
held, and method of securing 
the same therein. 

L. W. Sutcliffe, Bir- | Self-feeding and smoke-con- 
mingham, suming furnaces, partly 

applicable to domestic pur- 
poses. 

E. Brookes, Ha- | Reversible and adjustable 
warden, Flint. toasting-fork. 

P. Thompson, | Machines for ‘trimming up 

ver, and smutting wheat or rye. 
W. Lauhoff, Detroit, Michi- 
gan. 

W. BR. Lake, Lon- ships’ sleeping berths. Zhe 
don. _ Berth Company, 

Boston, Mass., U.S.A, 

J.. 8. Sworder, Press or machine for producing 

Loughton, Essex. coloured embossed impres- 
- on paper, &c., froma 
6, 

P. Ashberry, Shef- | Sheep shears. 
eld. 

T. Jackson, Edin- | Apparatus for supplying, heat- 
burgh. ing, and circulating water 

for domestic ard other pur- 
poses. , 

J. Boydell, Dublin. | Treating and preparing maize, 
wheat, rice, &c., for brew- 

ing, colouring, and flavour- 
ing beer, porter, &c. 

J. White, Coventry, | Bicycles, tricycles, &c. 

«. Davies, 
| AR, 
. H. Lake, Lon- | Method of and devices for 
don. stringing pianofortes, A. A. 
Hebard, Cambridge, Mass., 
F. Edwards, Lon- Slow-combustion smoke-con- 


don. 
W. Mather, Man- 
chester, 








suming grates, 
Mechanical plaiters for piling 
cloth when in rope form. 





Dates. 





Nov. 4 


11 


13 
17 


10 


18 
1881 
Jan. 7 


12 


Feb. 2 


10 





























































































































































































ENGINEERING. 











[Marcu 11, 1884, 











A.J. M. . Bolanachi, | Preparation of certain fruit |Feb.12 
c sthat their infusion | 

| 

and to render the fruit suit- | 

able for usein other waysas | 

an article of food, and in 


615 | J. sprene. Roch- 


639 | W. R. Lake, London 


667 


721 


842 


858 


909 | 


3641 


3644 


3648 
3659 


a 
| 


N. 
‘P. Brotherhog, Lon- 
709 | | J w "Batler and 
M. 


U.S.A. 
H. J. Haddan, West- 
inster. 


| ABBREVIATED TITLES, &c. ta 





used as a beverage, 


apparatus for that purpose, 


partly applicable to the | 
treatment of coffee. choco- | 


late, cocoa, or their substi- 


Apparatus for aiding the fill- 
ing or packing of sugar or 
other materials in casks, &c. 

Preparing carbon & other con- 
ductors to be‘used foe electric 
lighting, &c, H. S. Maxim, 

| Brooklyn, New York, U.S.A, 

Railway point and signal ap- 
paratus. 

Sewing machines. 


| 
| 
x 


‘Browning, Glas- | 
696 | C. Vv. iiemsene, ial | 


Apparatus for working the 
brakes of railway trains. 


Rotating slide valves. 


| Making and laying concrete 
or cement pipes and in the 
apparatus employed therein. | 
Partly communicated by C. A. 
Berthelet, Milwaukie, U.S.A, 

Lining of steam engine cy- 
linders. 

Hydro-carbon furnaces. 2 
Sloper and W, M. Jackson, 
Washington, D.C, U.S.A, 


Apparatus for handling and Mar.1)} 


treating dredged material. 


Mechanical musical instru- 
| ments. . F. Abbot, Mon- 
! treal, Canada., 


PATENTS SEALED. 
I.—Sealed March 4, 1881. 





| ABBREVIATED TITLES, &c. /Dates. 





C. H. a South-' 


| employed therein. 





le 


| 
| 








Manufacture of stitched ma- 


| India-rubber, lined, seamless, 


| Hat and bonnet case 


| 


WV. R. Lake, London. | Automatic apparatus for keep- 


| ing account of the use of 
billiard tables. 2. won 
| Leesen, Itrehoe, Germany. 


mney for making bricks, 


W. ‘ Lake, London. Hoisting machinery. 2B 


Hinsley, Smethwick, Stafford, 
at present Philade!phia, 
Penn., US 

| nesmmpraition of salts of am- 

| monia, and apparatus 
therefor. IW. Rube, H. 7. 

Eugelcke, and C. ce FB 
| Krause, Trotha, Germany. 
| Cements. 


| 
} 


land. 
F. M. Robertson, & (Combined lamp and time indi- 
J. Joyce, London. | 


cator. 
Steel wire cards and apparatus 


| Metal fencing. 


et 


ployed. £. Reynier, Paris 


Galvanic batteries in which 
caustic alkalies are em- 


| Apparatus for pressing the 
sewn seams of boots, é&c. 

Sugar-candy manufacture and 
appliances therefor. J. Pit- 
man, Hong Kong. 

| Sewing machines. 


| Steam boilers. J. Préga: die n 
Deutz-on-the- Rhine, Ge " 


| | aaunies boxes and ps uns, | 


Simultaneously turning, bor 
ing, and otherwise shaping 
wood, &c., and machinery 
therefor. | 
Splints for surgical purposes, 
“and sheets of material for | 
such splints. 

Buffers. 


Registering fares received by 
tramcar conductors, &c. | 

Electric type-printing tele- 
graph apparatus. 

Cooling and drying air, par- 
ticularly appli cable to pre- 
servation of animal and 
vegetable products, &c. 
Allen, New York, U.S.A, 

Nosings for stair treads. 


chine belts, and appliances 
connected therewith. 
| Southwester, or sailor’s hat. 


| Extractisg caps from cart- 
ridge cascs. 7. Nordenfelt, 
Stockholm, 

Oleine, or oloomargarine, and 
butterine. 








woven canvas, or other 
fibrous hose, 





tutes. : 
Machines for tentering fabrics | 


| 4771 | W. P. Alexander, 











| 
NAMES 
| Nos. | op APPLIC. tae ABBREVIATED TITLES, &c. | Dates. | 
} 4013 E Ww. de Rusett, | Lavatories, and measuring Oot. 2 2 
Anerley, Surrey, apparatus for same. 
and F. P. Preston; 
| & 2 ‘Prestige, 
|} and E.J. Preston, 
| Deptford. 
4036 | H. J. Haddan, | Sewing machines. J. Keith, 
| Westminster. Rhode Island, -. Suz 
4044 | G. F. Corliss, Paris. | Steam engines. i “Corl liss, 
Providence, U.S. 
4193 | H. J.  Haddan, Fire escapes, partly apelicable 
} | Westminster. to ladders. F. Hofele, 
New York, Ws S | 
4364 | A. W. L. Reddie, | Cutting paper, ko. J. A. Hi. 


London. | _ Meyer, Dresden, Saxony. 


| 4426 I. A.  Timmis, Bearing springs. 


| _ Westminster. 
592 | F. 0. Tucker, Hart- 
ford, Conn., U.S.A. 


Looms for weaving. 


Coupling and uncoupling roll- 
ing stock, &c. £. &. Thomas 
and G, Cowdery, Sydney, 
NS. W. 


London. 


4852 | W. Bury, London. Valves for pumps of marine 


engines, &c. 


| 5421 ‘¢. Esteourt, Man- | Subst:tute for gumsand resins, 


&@ material for lubricat- 
C. Eastwood,Hea- | ing, &c 


° 
S 
® 
& 
= 
5 
he 
=) 
7 


Ornamentation of hard rubber, 
&c. The Dickinson Hard 
Rubber Co any Springfield, 
Mass., USA, 

| wire nails my boots and shoes, 

and machinery for driving 
same. J. Hitchcock & D. C. 


5:75 | W. P. Thompson, 
Liverpool. 


36 | H.H. Lake, London. 


| Knowlton, Boston, Mass., U.S.A. 


4 | W.R. Lake, London. | Railway dumping wagons. W. 
7 Pat ge, Springfield, Mass, 


A. 
119 | H. &. » Sale, Lon- citi jtentering machines. CG. 
__ don . Wood, Johnston, U.S.A. 


II. —Sealed Mare h8 8 » 1881. 





3508  H. Kinsey, Swan- Folding seats, forms, and 
sea, Glamorgan. | _ tables 

38520 H. A. Bonneville, | Reviving the spent steam and 
Paris. reapplying the same. J. 

| Belou, Paris. 

3679 = N. Contopoulos, | Envelopes. 
Peckham, Surrey. | 

$692 W. R. Lake, Lon- | Damask looms. J. Z. Dihmer, 
on. | Crefeld, Germany, 

3697 J. Parker, Man- Fuel economisers. 


| chester. 
$703 _G. W. von Naw- | Machine for forming screw 
rocki, Berlin, Ger- | threads. W. Zrichson, Balti- | 
many. | more, Maryland, U.S.A, 


87 C. Jones, Liverpool. | Screw propellers. 


3705 Jc. W. Stanley, | Purification of air, and appa- 


London, ratus therefor. 
3708 | J.andH.J. Brookes, | Self-acting cask tilters. 
and F. Mason, | 


 — eee Staf- 
3709 | J. Neal, Aston, War- | Bottles for aerated liquids. 
| wic 
$712 | E. H. Bennett, Lon- | | Tool for cutting circular holes 


on. 
3713 | C. Haslett and J.G. | Raising sunken ships. 
| _ Thomson, London. 
715 | 8. ee Lon- | Tricycles. 
3727 | G. F. Griffin, Lon- | | -—~“"- for preserved 
| on vats, &c. 
3730 | A. Pope, Slough, | | Manufacture of gas and light- 
Bucks. 3 = heating railway 


8734 4. 5. aatin Dun- | Ball ‘fee cgnailing. 
ee 

3735 ¥,, H. 8. Aubin, Locks and latches. 
wesennall, Staf 


3736 | G. Ww: von Naw- | Rolling mills. J. Schmidt, 
TO ki, Kerlin, Ger- | Schwelm, Westphalia, Ger- 
maby. many. 

756 | J. Le Clair and J. | Railways and rolling stock. 
De Rees, Newport, | 

| on. 

$789 | R. J. T. and A.F. | Forming balls of sodium 

| &HhL. Bewtetey, | | hloride or other salt, and 





Oldham, Gorsing chambers there- 
$810 | J.J. Seudbich, Dres- Checking the aoenher of per- 
den, Saxony sons in cabs, & } 
9893 | J. Russell, Neath, | Dometic fireplaces, 
| Glamorgan. 
3904 | T. Heath, Birming- | Manufacture of cases for 


ham, jewels, &c. 
$953 | B. Hunt, London. Hoisting and conveying coal. 
&c, A. EZ. Brown, Cleveland, 
Ohio, U.S.A. 
$962 | T. H. P. Dennis, | Apparatus for controlling the 
Chelmsford, Essex passage of water, &c. 
3991 | A, —~ [rie Lon- | Kitchen ranges. 


4087 | L. Avies, Coventry, | Velocipedes. 
Warwick. 
4062 | J. Semastee, Lin- | Machinery for diamonds, &c. 
coln. 
5169 | J. Lovering, 8t. | Refining china clay, and appa- 
Austell, Cornwall. ratus therefor. 
5351 | I. &. Blumen- | Surface condensers. 
berg, Wechingten, 


5387 | W. eee Shef- | Micro-transmitters. 


5489 | H. oe. Leeds. | Regulation of steam engines, 
and apparatus therefor. 
5493 | R. H. Tweddell, | Flanging boiler and cther 
Westminster, J. lates, and apparatus there- 
Platt, J. Field- or. 
ing, Atlas Works, 
Gloucester, and 
W. Boyd, Jesmond- 
road, Newcastle- 
on-Tyne. 

















| 
whine 
—hm ie Of 


Also to R. 
“ brakes and apparatus for giving motion to machinery.” 
| Letters Patent are dated February 2, 1867. 











FINAL SPECIFICATIONS FILED, 


February 26,1881. Nos. “ati 3455 


March 1, ,, 


9 
8, 
4, » 







nag 


y 
3406, 3537, 353% 


3555, 357¢ 

the ye ar 
3556, 3564, 

577, 3580, 858e 










73, all of th 
584, 3588, 











3463, 


3957, 


3608, 


3473, 3474, 3476, 
3491, 
all of the year 


3492, 3507, 


3575, 358: , 3595, 3598, 3605, 3866, 
all of the year 1880, 

3600, 8602, 3603, 3606, 
3725, 4015, 


3611, 3626, 3666 
5129, all of the year 18x80, 





| PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 


DUTY OF 50’. HAS BEEN PAID AND REGISTERED. 


Name. 


Wrench, 
Unsworth. 
Lake (Cellu- 
loid Manu- 
facturing 
Company). 
Clark 
(Guattari). 
Bucknall. 
Clark (Noel- 
Woulle- 
mier). 
Pearson. 
Baker. 
Cutlan, 





No. | 
1878 | 


1022 | Shelley. 


1115 


1136 
877 
896 


905 


939 


| PATENTS IN RESPECT OF WHICH THE SEVENTH YEARS STAMP 


Name. 





Lake (F. G. 
and W., F, 
Niedring- 
haus), 

Wise 
(Grouven). 

Walker. 


| E.and Cc. W. 


Lancaster 
(Morris) 
Brookes 
(LIlling- 
worth). 
Heathorn, 





No. 


1878 


946 
1004 
1023 
1172 


932 


955 


1052 


8410 


Name. 


Clayton. 
Deeley and 
Edge. 
Whitehouse 
Frasi. 
J.S, and B, 
Stocks 
Von Naw- 
rocki, 
Schaffner, 
& Helbig. 
J.and G. H. 
Waketileld., 
Gresty (not 
registered) 


DUTY OF 100’. HAS BEEN PAID AND REGISTERED. 


Name. 





| | Pinfold. 


Phibbs. 
Wigzell, Pol- 
lit, & Melior, 


No. 


1874 
811 
828 


783 


| Clegg. 


Satcliffe. 
Hyatt. 


No. 


Name. 


1874 | 


1012 


Cheesbrough 
(Cheesbrough) 


934 | Hills, 


PATENTS WHICH HAVE BECOME VOID. 





Name. 


Clarke (Cox) 
James. 
Eddington. 
Siemens. 
Edwards, 
Holden. 
Schwarz. 
Carver. 
Lake (Morse). 
Clark 
(Lorillard). 
Bayliss, 
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ABRIDGMENTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING MARCH 5, 1881. 


Abridgments marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names &c., of the 
Communicators are given in italics. 


2479. Manufacture of Chairs, Seats, &c.: J. 
Reilly, Manchester. [8¢. 24 /igs.)—Consists (1) in making 
the backs and fronts and bolting them together. (2) Cramping 
apparatus. (3) Apparatus for levelling the bottoms of the legs, 
and for boring vertical holes for the castors described in Specifica- 
tion 4229 of 1878. (4) Upholstering apparatus. &c, (5) The manu- 
facture and useof metallic gimp. (June 18, 1880). 


Machinery for Straightening and Curving 
Railway Bars: L. Richards, Dowlais, Glamorgan- 
shire. (6d. 6 Figs.}—The invention consists in the combination 
of grooved rollers and adjustable guides, The rollers are mounted 
so that they can be opened or cloved or adjusted endwise. The 
guides, which are made to bear upon as many of the faces of the 


B 


Fig 2. Fug 3 

aU SR 
as ' a | 
b-e y 
At Zs, 
B 





rail as may be necessary, are adapted to the rolls so as to fix the 
pata by which the bar must travel on leaving the grooves in 
the rolls, In the figures BB are the grooved rolla, and DD the 
adjustable guides carried by the rests C. (July 8, 1880), 


2553. Propelling Steam Vessels: H. P. Boyd, 
Southampton, T. ‘fr. Pearson, Gateshead, and W. 
Hooley, Southampton. [(¢. 5 Figsj—The invention 
consists in the use of three or more throw cranks with connecting 
rods and paddles, and in applying them for propelling purposes to 
steam vessels, In the arrangement shown in the specification, 
two three-throw cranks are centred above the water line, so that 
as the cranks revolve they do not touch the water. The two crank- 
shafts are placed parallel to each other, and the cranks are con- 
nected together by rods from each of which depends a paddle. 
As the crank revolves these paddles are partially immersed, and 
receive @ curvilinear motion in accordance with that of the throw 
of the cranks. The paddle is immersed when the cranks descend, 
but as they ascend the paddles are drawn from the water, and 
travel back free above it during the return stroke of the cranks. 
(June 23, 1880). 


2666. Distillation of Coal Tar, &c.: G. W. Davey, 
Barking. [(6¢. 2 Figs.j—The still is heated by fire, and as the 
distillation proceeds hot air is injected, the pressure being 
increased until the distillation is complete. The air is injected by 
a pipe, which traverses nearly to the bottom of the still, where it 
branches off into a number of radial perforated pipes. (June 29, 
1880), 


2838. Machine for Cusseng Perwe, 8 or Grooves 
in Pulleys or Wheels: W.R. Lake, London. (?. ?. 
Huré, Paris) [6d, 15 Figs.)—The principal feature of this inven- 
tion is an improved tool for cutting parallel slots, keyways, &c., 
and which may be employed in ordinary slotting or planing 
machines. It is used in conjanction with a tool holder, which 
consists of a steel cylinder provided with a recess in which is 
placed a bevel wheel, the axis of which is at right angles to the 
length of the holder, This bevel wheel is turned by a small pinion 
cn the end of a rod which enters the tool holder from its free end 
and is provided with a milled head and index for indicating the 
travel of the tool, The tool is formed of a square bar of steel with 
rounded and threaded corners which enter the tapped boss of the 








above-mentioned bevel wheel. If desired the pinion may be dis 
pensed with, or the bevel wheel and pinion be replaced by a worm 
and wormwheel, Several modifications are shown for adapting 
this form of tool to :ccommodate movable cutters of different kinds, 
Fig. 3 representing a modification to admit the use of very large 
cutters. The cutter is carried in the bolder }, which is capable of 
adjustment by means of the screw 7. A spring dis provided for 
keeping the cutter holder against the pointed end of the regulating 
screw, and an index and pointer / and é indicate the travel of the 
cutter. This tool is preferably employed in a special machine 
shown in Figs. 1 and 2, where it is represented as cutting the key- 
way ofa rigger. ‘The ram » which carries the tool holder o makes 
the cut on its return stroke and is moved forward at an accele- 
rated speed, The change in the direction of motion is effected by 
an automatic striking motion which shifts the driving belts on one 
or other of the two driving pulleys as desired. (July 9, 1880). 


2914. Chemicals for Purifying Vitiated Air: R. 
Neale, London. [6¢. 10 Figs.)—The air in tunnelss hos 
pitals, churches, &c , is to be purifled by being caused to pass over 
or through chemical substances, such as caustic alkali, lime, 
potash, iodine, or other reagent. In the case of tunnels the sub- 
stances employed are packed ia trays in the last van, and the air 
is foreed between them by deflectors. In buildings, swinging 
punkahs are used as the vehicles for the chemicals. Several 
methods of application are described and illustrated. (July 15, 
830). 


2922. Glazed Roofs, &c.: W.E. Rendle, London. 
(6d, 10 Figs.}—RKelates to a mode of glazing roofs described in a 
Similar form in Specification 201 of 1877. The upper ends of thc 
sheets of glass rest upon the face of horizontal purlins, the lower 
ends being carried by sheet metal troughs bent into;the shape 
shown in the figure and carried by other purlins. In the figure, 
A is the parlin, B B the sheets of glass, and C the metal trough 
which on its lower face is perforated to let any water which may 
collect in it to escape. Between the abutting edges of the sheets 





of glass is interposed a bar of a section similar to that described 
in Specification 201 of 1877, These bars are made with a flat 
strip to lie over the glass and cover the space between the sheets, 





and with a central stem to descend between the sheets of glass, 
the stem being bent round to form two square-shaped troughs, one 
on each side of the stem. The horizontal bars are cut somewhat 
shorter than the width of the sheets of glass and abut against the 
sides of the tranverse bars, making a close joint. (July 15, 1880). 


2931. Facilitating the Removal of Window 
Sashes: J. Hayes, Jun., London. [6d. 11 Figs.)—Con- 
structs sliding sashes which can be taken out of their frames 
without the aid of skilled workmen. In oneside of the lower half 
of the pulley style is inserteda metal box fitted with a movable 
style and parting bead, so that by turning a small crank inside the 
box they can be drawn away from the sash, freeing it so that it can 
be turned for cleaning, &c. The sash line is attached by enclosing 
a knot at the end of it in a short piece of metallic tube, the rope 
entering the tube through a hole in its side. A hole is made in the 
sash style just large enough to contain this piece of tube, and a 
groove is also cutin the style for the rope to lie in, in such manner 
that the rope and tube do not project beyond the outer surface of 
the style. By merely removing the short tube out of the recess 
the rope is entirely detached from the window. (July 16, 1880), 


2932. Steam Generator: L. Mills, Tynemouth. 
(6d. 7 Figs.)—This boiler, which may be either of circular or 
rectangvlar cross-section, consists of an outer shell and an internal 
firebox, Below the firebars isa water space connected to the steam 
and water space above the firebox by water tubes. ‘The products 
of combustion are led through the steam space by several tubes, 
(July 16, 1880). 


2945. Apparatus for Exhausting Hot Air, Dust, 
or other Refuse from Millstones, &c.: W. Mooney, 
Dublin. [6d. 5 Figs.)}—The millstone case is in communication 
with two boxes in each of which is suspended a flour dust separator 
consisting of a light framework or cage covered with flannel 
through which the air from the millstones is drawn by a fan, the 
dust remaining on the outside of the covering. For the purpose of 
keeping the meshes of the flannel open the cages are alternately 
and automatically shaken at intervals to throw the dust down 
into a bag placed to receive it, by meacs of a vertical rod, one end 








of which is attached to the lower part of the cage, and the other 
end to a lever which is brought at intervals into contact with a 
cam, The interior of each cage is provided, at its junction with 
the exhaust pipe, with a throttle valve, which is so acted upon that 
while the shaking operation is going on in one box the suction is 
cut off from the same, while at the same time the draught con- 
tinues through the other compartment. SS is the cage, / the 
shaking lever, K the cam. The direction of the draught is indi- 
cated by the arrows. (July 17, 1880). 


2968. Connecting W. to the Warp Beam in 
Looms: G. D. Sykes, Huddersfield. [4¢. 6 Figs.)— 
Also applicable for attaching the warp to the cloth beam. A piece 
of canvas is attached to the warp beam; hitherto it has been 
customary to attach the warp rod to this canvas by loops or cords. 
The patentee discards the use of loops and substitutes metal hooks. 
(July 19, 1880). 


2976. Manufacture of Hollow Articles: F. 
Walton, Twickenham, Middlesex. [6¢. 1 Fig.)}—Paper 
pulp or paper is deposited on a perforated shape corresponding 
to the form of the article to be produced. When dry it is covered 
with oxidised oi] composition, and subjected to heavy pressure 
by dies. The coating is afterwards hardened by exposure to heat. 
The composition is prepared from drying oil reduced te plasticity 
by continued boiling. This is mixed with other ingredients as 
follows: Solid oil, 41b.; cork finely ground, 41b. ; red lead, 4 oz.; 
quick lime, 4 oz.; paraffin wax,60z. This ‘s suitable for produc- 
ing head coverings and such articles. A harder composition 
suitable to receive japan is solid oil, 41b.; shellac, 1 1b; lamp- 
black, 1b. (July 19, 1880). 


2986. Ring Frame Bobbins for Throstle Spin- 


ning: H. Southwell, Rochdale. [4¢. 3 Figs.)|—Pro- 
vides an iron ring to be affixed to the lower or open ends of ring 
() 
i} 
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frame bobbins. Upon the spindles are placed cups corresponding 
to the rings, and when the bobbins are in position the rings upon 
them, which are taper, drop into and form a frictional connexion 
with the cups, The object of the invention is to strengthen the 





bobbin and add to its steadi inr 
the iron ring, which may be attached in various 
and D the spindle. (July 20, 1880). 


2987. Lasting Machines for Boots and Shoes: 
G. McKay, Cambridge, Mass., U.S.A. [8d. 23 Figs.)— 
Relates to improvements in machines of that class wherein 
pincers are employed to hold the edges of the upper while it is 
being stretched over or drawn close down upon the last, and treats 
of numerous details of a complicated hine. The specification 
is very long, and not capabie of satisfactory abbreviation. The 
first five claims relate to the arrangement, mounting, and opera- 
tion of the pincers. The other claim refers briefly to (6) a cross- 
bar with a right and left-hand screw. (7) Flexible surfaces to 
press upon the inner sole near its edges. (8) A notching cutter 
and suspended pincers to engage the upper while the other parts 
act upon the inner sole. (9) A friction drum combined with a 
strap connected with the down-hold mechanism and with means 
to tighten the said strap upon the drum to operate the down-hold 
mechanism. (10) A carriage and pivotted independent toe pads 
having downwardly extended arms combined with a cam or 
projection to operate upon the arms of and also the said toe pads 
to grasp the upper against the sides of the last at its toe. 
(11) Crimping jaws provided at their working edges with notches 
combined with separate and independent auxiliary notched 
cutters to slide longitudinally over the crimping jaws to cut from 
the edges of the upper the surplus or bunched-up leather 
(12) Side lasting jaws or devices to operate upon the upper and lay 
it over the inner sole ; shank pads pivotted below the line of action 
of the side lasting devices and upon independent arms. (13) A 
pivotted shank pad carrying levers or arms combined with 
— pads mounted thereon near their upper books. (July 28, 

80). 


2992. 


Ais the bobbin, B 
ways, C the cup, 








Obtaining Infusions from Tea, Coffee, 
&c.: W.J. Clapp, Nantyglo, Mon. [6d. 14 Figs.j}—The 
tea or other substance is placed in a perforated receptacle sus- 
pended near the centre of the vessel, and provided with a stirrer 
or agitator. (July 20, 1880). 


2997. Navigable Vessel: H. C. Bagot, Conway, 
Carnavon. [6d 7 Figs.)}—Three or more spherical hollow 
flotative buoys are pivotted on axles, and support the carrying 
platform or vessel above the surface of the water, or the vessel 
may be partially immersed. The buoyancy of the spheres is suffi- 
cient to support the vessel and its load, leaving the axles well 
above the surface of the water. The spheres are rotated by an 
engine, and it is stated great speed can be obtained with steadiness, 
safety, and good steering qualities. For steering, one of the spheres 
can be stopped, or a rudder can be used. The spheres should be 
— to about one-eighth of their flotative capacity. (July 21, 

880). 

2999.* Brooms, Brushes, &c.: R. D. Gallagher, 
London, [2d.)—The chief feature is the peculiar manner in 
which the whisk is secured to the head, the underside of which 
is recessed or grooved longitudinally ; the butt ends of the broom 
tufts are laid horizontally over this recess, and are held by a piece 
of wood forced into the recess and secured by wires. (Void, 
the patentee having neglected to file a specification. July 21, 1880). 


3000. Circular Knitting Machines: H. J. Had- 
dan, London. (J. Blacklock, Toronto, Canada). [6d. 7 Figs.]— 
Has reference to (1) a ribbing attachment consisting of a stationary 
cone-shaped needle dial or cylinder supported centrally above the 
machine cylinder. In connexion with this dial a revolving cone- 
shaped cam cylinder is used, which communicates to the ribbing 
needles an outward and downward movement which is timed to 
correspond with the action of the needles of the vertical cylinder. 
(2) To a combined cam cylinder and toothed ring to which the 
yarn feeder is directly attached, thereby dispensing with a sepa- 
rate cam cylinder and toothed ring. (3) To the peculiar construc- 
tion of the cam of the vertical cylinder, the end portions of which 





cam are formed by the edge of pivotted wings, connected to an 
adjusting thumbscrew in such manner that the degree of inflection 
of the cam can be varied with the object of lengthening and 
shortening the stitch. This form of cam also allows the cylinder 
to be instantly reversed for flat webwork. A is the frame of the 
machine, B the vertical needle cylinder, C the combined cam 
cylinder and toothed ring operated as usual; D is the yarn feeder 
attached directly over the cam so that the feed is always in position 
to act either backwards or forwards; the vertical knitting 
cylinder cam, which has the peculiarity of being elevated in 
the centre and depressed at each side, is not shown in the 
drawings. As seen in Fig. 3 the thumbscrew P is connected 
toa cross arm Q fastened at either end to a stud connected to 
the stitch cams. This thumbscrew is secured to the cam cylinder C, 
and is so arranged that by turning it the stitch cams can be raised 
or lowered to lengthen or shorten the stitch by decreasing or 
increasing the tension of the thread. The cone-shaped ribbing 
dial or cylinder is shown in Figs. 1 and 3; K is the cam cylinder, 
overlying the ribbing cylinder and provided with cam L L', Fig. 4, 
by which the needles are given an outward and downward motion 
on one stroke and an upward and inward motion on the return 
stroke. The positions of the cams on the ribbing attachment 
and on the vertical cylinder correspond, so that the needles iu 
working intersect. The parts of the ribbing attachment are so pro- 
portioned that the needles which operate in the vertical cylinder 
are used in the ribbing cylinder, that is, they are transferable from 
one totheother. M is a fender attached to the yarn feeder to 
keap open the latches of the ribbing needles while they are taking 
their yarn; N is a switch by which the ribbing needles can bo 
thrown in and out of action. By the use of a second fender at O, or 
by moving the fender at M into the position O, a downward stripe 
is produced, without altering the rest of the mechanism of tic 
machine, by causing the needles to come out and take their yarn at 
the point O. (July 21, 1880), 

3007. Measuring, Checking, Controlling, and 
Re the Movements, Speeds, an juan- 
tities of Liquids, &c.: J. J: Tylor and W. A. lor, 
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London. [8 19 Figs.}—Relates (1) a in meters 
with two independent pistons, each connected to the valvearrange- 
ments of the other, so that each piston at a definite point of its 
stroke reverses the valve of the other. The two plungers B B! work 
side by side in the chambers C C!, and above each plunger is a D 
slide valve H H' worked from the plungers by the levers PP", the 
valve over each piston corresponding to the other piston, as will be 
seen from the arrangement of ports shown at Fig. 3. The quantity 
of liquid passing through the meter is registered by the combined 
action of each piston, the dial and the index finger beiag caused 
to rotate in opposite directions by alternate strokes of pistoos B 
and B'. Theimprovements consist (2),in contrivances for partially 
stopping the incomiug liquid to cushion the pistons and to insure 




































































a continuous stream and more accurate registration. In one form 
the levers P P' are provided with weights at the free ends, the effect 
being to bring the valves quickly to their mid positions and cover the 
inlets. (3) The improvements relate to rotary fan meters, such as 
described in Specification 4056 of 1876. The improved fans consist 
of a series of blades connected to one another by a solid web. In 
the toe-piece of the fan is a small hole connected with the inlet of 
the meter for lessening the friction of the fan on the toe-piece 
when by reason of a rapid flow of water through the meter the 
difference of pressure between the outlet and inlet is considerable. 





Other arrangements are also described in the specification. (July 
21, 1880). 

3015. Machinery for Spinning: H. J. Haddan, 
London. (J. Birkenhead, Massachusetis, U.S.A.) (8d. 32 Figs.J— 


The first part of the invention is illustrated in the figures herewith, 
and comprises a combined step and elastic bolster, anda yielding 
or oil-absorbing and elevating sleeve: A is a ring frame spindle 
with a tapering toe a which enters a correspondingly shaped 
socket of a combined step and laterally yielding bolster B, the 
bolster of which, as shown at e, constitutes the upper portion of a 
tube extending upwards from the step, such tube being sufficiently 
thin to spring laterally relatively to the step. At its lower end 
the combined step and bolster is chambered or recessed crosswise 
as shown at g, and each of the prongs is grooved transversely, 
as shown ati. Encompassing the step and bolster is a yielding 
capillary attractive sleeve C made of cloth, D is a receiver 
extending from the bottom of the oil reservoir E above the bolster 
to form an annular chamber to retain the oil raised by the sleeve. 
The details of the oi] channels can be seen in the figures. Secondly, 
he invention relates to the manufacture of a quill bobbin provided 
with a frictional bearing at the upper part, and a vibration stop 
or a bush bored rather larger thaw the spindle in the centre, and 
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g 





also a “spindle induction chamber” leading from the crown of the 
induction chamber into the adhesive bearing. ‘This induction 
chamber is bored slightly larger than the spindle, and serves to 
prevent the spindle from vibrating wildly when it springs from its 
friction bearing. Thirdly, to a spindie, having at its head a 
carved and tapering frictional bearing to which the adjoining 
spindle surface is tangential. Fourthly, to two forms of vibration 
stop, one consisting of a bush in the bobbin, and the second of 
# boss or collar on the spindle. When the bobbin is driven by 
the top bearing the stop does not come into action so long as the 
vibration of the bobbin is not excessive with regard to the spindle, 
and it allows the bobbin to revolve around its centre of gravity 
instead of around its geometrical centre, in the same way as the 
elastic bolster permits of the variation of the spindle. Fifthly, to 
lining the bushes or bearings in ring spinning bobbins with metal 
bushes or eyelets. whereby such bearings may be made shorter, 
and the bending action of a warped bobbin on a spindle decreased. 
Sixthly, to the footsteps of spindles, in cases in which the foot- 
steps are separate from the bolsters, are arranged with an inverted 
cup carried on the lower part of the spindle, such cup rotating in 
& narrow space between the footstep proper and a domed casing 
that contains the footstep. Seventhly, to a spindle bolster with a 
transverse slot or opening, and with an oil-receiving trough and 
an oil reservoir arranged beneath the said opening, and communi- 
cating with each other by one or more holes. Also to footsteps 
having an oil reservoir and a receiving trough, and a capillary 
groove to draw oil from the reservoir upwards, and to discharge it 
into the footstep. Eighthly, toa yarn guide rail movable vertically 
with relation to the ring rail, and provided with actuating 
mechanism wholly independent of the rail or its operative 
mechanism. The position of the yarn guide rail, which carries 
the thread eyes above the spindle, is varied by gearing connected 
to the drawing rollers. Ninthly, to another method of imparting 
elasticity toa combined bolster and footstep. The tube ends in 
a flat disc perpendicular to the spindle, and beds on a layer of 
elastic material on a second disc attached to the rail. The upper 
and lower dise are coupled together by loosely fitting screw 
connexions which allow the tube to vibrate within certain limits. 
The details of the invention are described at great length, and form 
the subjects of thirty claims. (July 22, 183). 











3017. Printing Colours on Fibrous Materials 
whilst in the ver: A. Benn, Clayton, Yorks. 
(6d. 2 Figs.}—For insuring uniformity of colour all the sliver of 
melanged yarn is printed with the various colours in one machine. 
The fibre A is passed through an ordinary gill box and pressure 
rollers B,and delivered in a thin flat sliver C to the first set of 
printing rollers G F. Colour is furnished to the roller F by the 
roller D revolving in colour box E, any excess of colour adhering 
to F being removed by roller H. The top or impression roller G is 
under pressure and connected to roller F by wheels J, which are in 








gear with the wheels of the gill box. The circumference of the 
top roller is arranged with a series of projecting bars. After 
the sliver has been printed one colour as described, it is then 
conducted over guide roller K to a second set of printing rollers N, 
whieh are driven by gearing M. When the sliver leaves the last 
set of printing rollers, it is taken to the ordinary traversing carriage 
by endless carrier L. (July 22, 1880). 
3025. Electric Lighting: P. J » kt d 

(M. Avenarius, Kiev, Russia), (6d. 8 Figs.)—Relates to a system 
of electric lighting in which a series of lights C, C, C, (Fig. 1). 
are produced bya single alternate current generator M, voltameters 
V, V2 V, being inserted in shunt circuits as shown. The electric 
burners OC may be either lamps or Jablochkoff candles. One form 
of voltameter suitable for this purpose is shown at Fig. 2, the metal 
plate A forming one pole of the instrument, and the plate F the 
other pole. The plates F,, F,, F,, &c., all fitting closely the glass 
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cylinder H, are spaced upon a glass rod E,, forming a continuation 
of the metal rod E. The polarisation of the apparatus is determined 
by the number of metallic discs F employed, and its resistance by 
the distance of these discs apart, and by the distance of the lowest 
dise from the bottom. Modifications are described in which the 
dises F are placed in a vertical position to allow of the escape of 
the gases from the acidulated water upon the passing of the current. 
Another form of suitable voltameter is represented by Figs. 3 and 4, 
in which I and K are glass cylinders, and R a kalf cylinder of giass 
capable of turning upon the axis U, and of interposing any portion 
of its surface between the metal plates LP. The inner plate P 
and the outer plate fm are connected together by the metallic 


stripe. (July 22, 1880), 
3028. Dry Gas Meters: J. Foxall, Newport, 
Monmouthshire. [td 7 Figs.J}—The principal features of 


this invention are the employment of a four-way valve R, an 
expanding pressure regulating chamber V, and a registering dial 
and pointers. The casing of the meter is divided into two com- 
partments A' B', containing two leather chambers C' D', closed at 
the ends by diaphragms A A. In the position shown the meter is 
full of gas and the way 6 of the valve R is open totheinlet T. The 
gas passes through 6 into the compartment B! and compresses the 
chamber D', the gas from which is forced through the way c 
under the valve cover L, through the hole in the centre of valve R 





























into the outlet X. The movement of the diaphragm by means of 
the rods and levers D, E, F, G, H, I, causes the valve cover L to 
rotate a quarter of aturn and open the way a, and admit gas to 
the compartment A', the leather chamber C!' being compressed 
and the gas forced ovt of it through the outlet ¢, During this 
operation the valve cover is turned another quarter of a revolution, 
by which the inlet is put into communication through way c with 
the chamber DI, which, expanding, forces the gas contained in 
compartment B! through way 6 to the outlet, andseo on. The gas 
on its way from the meter is made to pass through the regulator 
Vv, and when the pressure increases this chamber expands and 
raises the W towards its seat, reducing the passage for the gas. 
The spindle K of the rotating valve cover L is geared with a train 
of wheels to the pointers of the dial, which is arranged after the 
manner of a watch or clock dial with long and short hand, the 
former making ten revolutions to one of the latter. (July 23, 1880). 


3029. Roller Mills: J. A. A. Buchholz, London. 
[6d 3 Figs.]—Is to provide in cases in which the feed to one pair 
of rollers has to be conducted through the delivery of the crushed 
meal from another pair of rollers, an efficient arrangement of 
mechanism for the delivery in opposite directions of the crushed 
meal. Supposing the invention to be applied to a three-roller 
mill, one stream of corn is fed between the upper and middle 











rollers and the other in the opposite direction between the middle 
and lower rollers; at the delivery side of each roller of the upper 
pair are fitted scrapers for discharging the meal into a trough 
carried by brackets on the side frames of the machine. Fitted in 
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al Qo \ 
the trough and running from end to end thereof is a screw con 

veyor with a right-handed screw extending one-half its length and 
@ left-handed screw the other half, and delivering the meal from 
each end of the trough into shoots. The object of dividing the 
meal into two streams is to enable the miller to determine whether 
the crushing rollers are working parallel to each other, and with 
the same amount of pressure at each end. In the illustration A is 
the trough and B the screw conveyor. (July 23, 1880), 


3038. Making Ice, &c.: W. A. Gorman, London. 
(6d. 20 Figs.}—Consists (1) in subjecting the ether or refrigerant 
on its way from the condenser to the refrigerator to the cooling 
influence of the brine or other uncongealable liquid passing from 
the freezing tank or ice trough to the refrigerator. This is effected 
by causing the ether to pass through a copper vessel, on the outside 
of which the brine flows, and which moreover may be provided 
with automatic apparatus for regulating the flow of ether to the 
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refrigerator. (2) Constructing the chamber of ice moulds, in 
which pistons work to force and agitate the water, of woo/. In 
the illustration aa' are two tanks provided with moulds, not 
shown, for receiving the substance to be frozen. The brine enters 
at 4? and a3 and leaves at a+ and @5 passing into the trough 4 
containing the trough ce. The vessel ¢ receives the ether by the 
pipe d and emits it by the pipe ¢ to the refrigerator. The ether In 
its passage through the vessel c is partially condensed by the brine. 
(July 24, 1880). 

3040. Condensers for obtaining Fresh Water 
from Salt Water: E. W. West, Liverpool. [6/. 7 
Figs.}—This invention refers to (1) the form of the tabes shown 
in Fig. 1 of the illustration. The tubes A are used with open end 
and fixed between the tubeplates with india-rubber rings to form 
a joint. Each end of each chamber has a tube A' which passes 
through the tubeplates, and act as an inlet and onatlet. (2) Fig. 2 
shows the arrangement of chamber and filter; B is the filter 
chamber through which the distilled water passes; it is fille th 
charcoal, and is accessible through perforated plate E by removing, 

















ae 


the bottom plate F. A passage or port H leads from the condenser 
D to the filter and the water is filtered upwards instead of dow 
wards as hitherto. The fresh water is discharged through th: 
branch I[ at the top of chamber B; J is a circulating water inict 

C a circulating water chamber which opens into the tubes or 
chambers A, (3) The condenser consists of a cylindrical ca-ing D 
provided at its lower end with the ports just described, and at it 

upper end with an overflow chamber and a steam inlet. (July 24, 
1880). 

3042. Refrigerating Apparatus: C. Holdsworth, 
Kennington, Surrey. [(id¢. 1 /ig.)}—Suspends ice from the 
roof of a chamber io an open iron cage, with tray beneath to 
catch the drippings. (July 24, 1880). 

3051. Receptacles for Ink: G.W. von Nawrocki, 
Berlin. (H. Hofmann, Gotha, Germany). (6d. 2 Figs.}—The 
lower part of the bottle resembles the ordinary glass inkstand, 
which has a funnel reaching about half-way down the inside of it. 
The upper part comprises a neck and an annular receptacle, which 
receives any ink which may escape from the lower part if the 
bottle be laid on its side and violently shaken. (July 24, 1880), 

Actuating the Switches on Rail or Tram- 
B. and S. Robinson, Beeston, Yorkshire. 
7 Figs.J—The object of this patent is to enable the driver, 




















whilst on the car, to move the switches. In the illustration a is the 
framework placed between the rails, b a shaft in longitudinal 
bearings c. The shaft carries lever d, which is coupled to the 
switch e at f, by means of rod g and the projecting part / on the 
switch e. On the shaft} are also levers j and & placed right and 
left, these are coupled respectively to the bars / and m, connecting 
by rods or projecting pieces o and p. The bars/ and mcan be 
moved at pleasure by right and left treadles g and r, which are 
connected to forked spindles s and ¢, carrying runners @ and v, 
fitted to slide freely in bosses w and z on the bracket y ; springs ¢ 
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bring back the runners to their normal position as shown. 
24, 1880). 


3074.* Protectors for Corns, &c.: G.F. Walters’ 
London. ([2d.)—Consists of various forms of pads with holes or 
perforations in them to admit the corn. The inventor states that 
he has “ spent much time and money” upon experiments to deter- 
mine the various shapes of pads best adapted for the purpose. 
(July 26, 1880). 

3084. Locomotive Tram Road Cars: T. 
Turton, Liv: 1. (6d. 4 Figs.}—Consists (1) in arrang- 
ing the wheels so t the driving wheels run on the road, and the 
remaining wheels on the metals. (2) In mounting the engine, 
boiler, &c., on a frame supported at one end on wheels, and moant- 
ing the driving wheels so that they can swivel. (3) The arrange- 
ment of brake for bogie carriages which acts uniformly on all the 
wheels of the bogie. In the illustration a is the car, b the bogie 
carried on two pairs of wheels c. The front end of the car is con- 
nected to the boiler frame e by joints 7. The driving wheel d is 
capable of revolving on a vertical axis, and is operated by the 
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handwheel A and gearing. The steam cylinders oscillate on 
trannions £ carried by a standard / from frame, m piston rods, 
n crankpins attached to the wheel d, p links, g valve rods, ¢ levers 
for operating the links, z steam pipe. The steam chest is free to 
turn around a plug attached to the pipe z. The exhaust steam passes 
to a condenser ¢ at the top of the car. The boiler i is of ordinary 
construction. Instead of steam, air or gas may be used. The 
brake gear is operated by a piston in a cylinder under the frame 
of the car, ont steam is conveyed by a flexible tube. (July 27, 
1880), 


3086. Air Engines: L. Sterne, Westminster. (/. 
Ericsson, New York, U.S.A.) [6d. 4 Figs.}—Relates to air engines 
in which by the action of an exchange piston, the same air is used 
over and overagain, The invention consists (1) in a system of 
mechanism for transmitting motion from the working piston to a 
crank and to the exchange piston, whereby with a short stroke of 
the working piston a long movement of the exchange piston is 
obtained. (2) Anarrangement of a pump in connexion with the 
engine. (3) Relates only to air ‘engines for pumping water, and 
consists in surrounding that part of the cylinder in which the air 


requires to be cooled with a water jacket. The feature of novelty 
is in combining the water jacket with thepump. The illustration 
shows the improvements partly in section. S is an open-top 
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cylinder containing two pistons Aand B. The lower part of the 
cylinder is heated by gas, coal, or other fuel. The working piston 
A is connected by a rod A' and side links At with the beam U, 
one end of which operates the crank E! by connecting rod D. 
The crank is connected by rod F, bell-crank G, and side rods H 
with piston rod B' of the exchange piston B. The piston rod 
B' passes through the hollow rod or trunk A‘ of the working 
piston, and is packed tight by a stuffing-box. During the upward 
movement of piston B the cool air from the upper part of the 
cylinder is transferred through the annular space between the 
exchange piston and the cylinder to the bottom of the cylinder. 
The air then becomes heated and expands, forcing the working 
piston upward. The movement of the exchange piston is about 
three-fourths completed before the working piston commences 
its upward movement, and when the working piston has nearly 
completed its stroke, the exchange piston begins to descend and 
force the hot air back from the lower heated to the upper cool 
part of the cylinder, completing its stroke by the time the working 
piston has made about one-third of its return stroke. The crank 
arrangement by which a short stroke of the working piston pro- 
duces a long stroke of the exchange piston, will be understood 
from the illustration. The pump 1 bas its plunger J connected 
with the beam C and delivers its water through a jacket K which 
surrounds the upper part of the cylinder, the water from the dis- 
charge port of the pump enters the jacket near the bottom at 
vr, and circulates around the cylinder for the purpose of cooling 
the air. (July 27, 1880). 


3087. Road Sweeping and Cleansing Machines‘ 
G.M. Truss, Southampton. 64. 4 Figs.i—The illustra 


tion shows the machine in longitudinal section, a a is the receptacle 
for mud, c a conveying channel the whole width of the hi 


be ornamented is first coated in a dark room with “ ename 





and open at the bottom to receive the refuse, and open at the top 
to discharge it. As the machine is drawn along the combined 
brush and scraper k mn scrapes and sweeps the road and collects 
the refuse, when it is taken up by the scoops or troughs d which 
working over pulleys convey itup through the channel until 








it arrives at the top, when the scoops turn over and discharge their 
contents into the receptacle a. When the cart is full the endless 
band ¢ is put out of gear, and the refuse conveyed to its destina- 
tion. The scraper & consists of a steel plate provided with a 
squeezer of vulcanised rubber; behind the scraper is a brush 
mn extending the width of the machine. The scrapers and brush 
have pivots which pass through slots oin the frames p, so that 
they can be raised when not required to be used. (July 27, 1880). 


3093. Tobacco Pipes: B. J. B. London. 
(J. Krisper, W. Fritsch, P. Eichelter,and G. Romisch, Vienna). (6d. 
12 Figs.\—The pipe bowl is cylindrical and contains a piston 
supported on a spiral spring. The upper part of the cylinder is 
contracted to form a shoulder for the plug of tobacco to be pressed 
against by the piston. An annular space surrounds the cylinder 
and communicates with it through perforations near the top, and 
also with the pipe stem. The air, in smoking, enters the bowl at 
the top, penetrates toa slight distance into the burning tobacco, 
and then turns through the perforations into the annular chamber 
and thence to the stem. (July 27, 1880). 


3111. Supporting, Bateine, Low , and Dis- 
engaging Ships’ Boats: J. Donovan, West Hartle- 
pool. [6d. 4 Figs.)—The ordinary davits are placed so far 
apart as to be about a foot clear of each end of the boat, and are 
connected together by a bar at their upper extremities, so that 
both the davits are moved together in being worked in and out. 
To support the boat when on board fixed chocks are used, the 
outside halves of which are made with hinges and sliding quad- 
rants, so that they may be let down or set up at will, the outside 
halves being secured when up by means of catches worked 
by a lever. The boat lashings are arranged with two turning 
levers fitted in bearings fixed to the deck and actuated by a single 
lever. In operation, the crew having got into the boat the 
lashings are let go, the outside halves of the chocks let down, the 
catches being disengaged by a lever for the purpose, and the boat 
allowed to swing over the ship's side. As soon as the boat reaches 
the water the lever connected to the tackle hooks is turned over, 
and the boat disengaged. (July 29, 1880). 


3119. Warping or Beaming Yarn: J. Walmsley 
and S. Lang, Blackburn. (6d. 17 Figs.}—This invention is 
for making warps on a warp beaming frame direct from ring 
frame spools without rewinding. To prevent the continual stop- 
ping of the frame which occurs when using small bobbins, the 
commencing end of each bobbin is left free in the spinning frame 
and when placed in the creel, which contains at least two pegs for 
each end required in the warp, the inner end of the bobbin that is 
running is pieced to the outer end of the second bobbin or spool 
that is in reserve, and when the yarn is run off the first bobbin it 
automatically transfers itself to the second bobbin, and the atten- 
dant removes the empty spool and replaces it by a full one which 
she pieces up as described above. ch set of spools is provided 
with a friction regulator, through which the yarn is drawn in its 
passage tothe beam. The regulator is attached to an upright rod 
forming part of the creel, to which is also fixed the bracket upon 
which the set of spools connected with the regulator is carried. ‘The 
friction regulator is in the form of a cylinder mounted on a block 
capable of sliding upon the upright rod, the cylindrical portion 
being placed transversely to the rod. The yarn is passed over the 
upper side of the regulator and brought down between the rod and 
the pointed end of a cylinder into the notch beneath. The draw- 
ings show several forms of regulator, and also a bracket with 
creel pegs on which are wooden bosses to fit into the bodies of 
Booth-Sawyer spinning bobbins. This method of warping only 
applies to bobbins which are built like a cop, and from which the 
yarn will run without the rotation of the bobbin. (July 29, 1880). 


3121. Icemaking Machinery: W. E. 


Gedge, Lon- 
don. (A. 7. Ballantine, Portland, U.S.A.) [6d. 5 Figs.}—Has 


reference (1) to gas compressors used,to liquefy the gases in the arti- | 


ficial production of ice, the object being to prevent loss of material 
by leakage in the “ammonia process.” This is accomplished by 
providing for the return of any gas which escapes past the piston 
into the receiver, and by maintaining a truly right line]motion 
of the piston rod, (2) Refers to the condenser which is composed 
of a metal shell resting upon a base, and terminating at the top in 
a tapering neck and terminal pipe containing a tube opening in the 


line of axis, so as to produce a draught through the cylinder on the | 


principle of the injector. The base is hollow and contains an 
annular chamber, into which a pipe leads from the bottom of the 
second shell. A,series of pipes project through chambers provided 
with an inlet air pipe, and an outlet pipe projects within the 
chamber. 
through another pipe anda constant level is maintained. A conical 
shell secured in the neck constitutes a drip chamber, from which 
is conducted away any condensed moisture. (3) Relates to a con- 
gealer or mould in which the water is stated to be more readily and 
expeditiously frozen than hitherto. The congealer consists of an 
outer, double-walled chamber /having an inlet and outlet for the 
refrigerant, and a pyramidal or tapering inner chamber or mould 
fitting closely within the chamber, and removable therefrom. 
(July 29, 1880). 

3123.* Microscopes: J. Swift, London, ([2d)]— 
Relates to improvements on Grubb’s radial traversing substage 
described in Specification 1477 of 1854. (1) In the adaptation of a 
second radial arc-piece or sector at any suitable angle to that of 
the Grubb sector, forming an additional substage carrying an 
achromatic condenser, &c. This sector is pivotted to the first, so 
that it can be turned into any suitable position when not required 
for use, (2) In making the whole of the substage arrangement, 
comprising both sectors, detachable from the instrument, leaving 
the microscope free for use with an ordinary substage, &c. (July 
29, 1880). 


3126.* Buckles for Braces, &c.: G. W. von Naw- 
rocki, Berlin. (C. M. Rémpler, Erfurt, Germany). [24.}— 
Relates to a Hap buckle that can be used on both sides, and to an 
easily interchangeable elastic insertion piece connecting the cross- 
piece of the braces with the back button straps. (July 29, 1880). 


3127." Manufacture of Tanks for Smelting Glass: 
E. Brooke, Huddersfield, Yorks. (2d.)—In the construc- 
tion of these furnaces firebrick is replaced by bricks called “ dinas” 
or “silica.” (July 29, 1880). 


3130.* Produ Designs upon Glass: A. M. 





cing 8: 
Clark, London. (D. Scotellari, Paris). (2d.J)—The surface to 


Water being led in at the air inlet pipe overflows | 


posed preferably in the proportion of 1000 grammes 
of distilled water, 10 grammes of purified honey, 40 grammes of 
glucose, 20 grammes of gelatine, to which is added 18 cubjc centi- 
metres of a saturated solution of bichromate of ammonia of potash 
Theimage is then printed on the surface from a positive, and 
afterwards developed by the application of enamel or glass powder 
with a badger hair brush. The image is fixed by firing in an 
oven at a high temperature. In the case of la plates the 
powdered vitriflable colours are made to adhere by making the 
plate form one side of a glass box in whichthe enamel powder is 
placed. (July 29, 1880). 


3131.* Generation and Employment of Mixed 
yeas for the Production Motive Power: 
A. M. Clark, London. (£. ZL. Brady, New York, U.S.A.) (2d. 
—Relates to a motor actuated by the vapour of bisulphide of 
carbon and saponified paraffin oil, the bisulphide of carbon being 
injected into a boiler containing saponified paraffin oi] and water 
at a temperature of from 175 deg. to 200 deg. Fahr. To prevent 
india-rubber joints from being dissolved by the bisulphide of 
carbon, the inner edges of the rubber is covered with asphaltum 
(July 20, 1880). 


3132. Preparing Paper for Rolling up with 
Woven Fabrics: A. M. Clark, London. (Madame 
veuve J. Chamant, Paris). (6d. 4 Figs.)—The object of the invention 


is to prepare a continuous roll of paper in such a manner that it 
shal] wind up evenly with the fabric. The paper is forcibly wound 
upon a cylinier, together with a fabric subjected to a powerful 
and uniform tension, and after this treatment it will retain its 
tendency to coil itself up again without cockling or running from 
one edge to another. The specification describes a special appa- 
ratus for thus winding the paper under tension. (July 29, 1880). 


3134. 4p tus for Receiving and Checking 
Money : H.Lyon,London. [6d. 4 Figs,}—With this appa- 
ratus several of the last coins placed in the receiver are exposed 
to view. The apparatus consists chiefly of a wheel, somewhat of 
the form of a paddle-wheel with closed side, mounted upon a 
horizontal axis. The coin is pushed through a slot into one of the 
divisions of this wheel, which is then turned through one division 
by pressing upon a knob, which also strikes a gong. The appa- 
ratus may be mounted upon a cabinet divided into several com- 
partments so arranged that the money taken during different parts 
oo day may be turned into different compartments. (July 30 

0). 

3135.* Apparatus for Holding Matches, &c.: H. 
Constable, Brighton, Sussex. ([2d.)—The receptacle, 
which is preferably prismatic in form, contains a catch broad 
enough for one match, and connected with a movable slide 
retained in the case by an elastic band or spring. In the topo 
the receptacle isa slit placed in the line of motion of the slide 
the slit having, if desired, a roughened lid. (July 30, 1880). 


3144. Cooking Pans or Utensils: W. Lloyd 
Wise, London. (A, Auntze, Dresden.) (6d, 4 FigsjJ—Is for 
the production of a cooking vessel in which meat may be baked or 
roasted without danger of burning, and without the necessity of 
constant supervision, The pan has its bottom or its bottom and 
| sides made double and provided with an interposed layer of non- 
| conducting material, such as asbestos, slag wool, mica, sand, &c, 
| The lid is made with a taper ring that can be wed into the body to 
| form a tight joint. The bottom is slightly concave to collect the 
| fat and gravy. The invention is particularly applicable to camp 
' equipage. (July 30, 1880). 
| 3146. Pumps: H. E. Newton, London. (A. L. Dehne, 

Halle-on-the-Saal), (6d. 11 Figs.)—The patentee claims (1) con- 
} structing a valve casing capable of being inserted into and removed 
| from @ pump cylinder, and offering at the same time a seat for 
| the valve. (2) Arranging two valve chambers of equal form and 

dimensions connected together by suitable passages on both sides 
| of a pump cylinder in a plane parallel to the ground line of the 
said cylinder, such chambers being intended for the reception of 















the above described valve casings with valves. (3) Arranging the 
| valve chambers for the reception of the valve casings in such a 
way that by changing the valve casings the supply pipe may be 
converted into the delivery pipe, and vice versd. Figs. 2 and 3 are 
sections at right angles to each other; a is the valve casing in 
which is the seat 4 and valvec. The upper part of the casing is 
removable for the introduction of the valve, Fig. 1 is a half cross 
section of a pump cylinder showing the suction yalve a in its 


place. (July 30, 1880). 
3150.* Stoppers for Bottles, &c.: B. Zibachand 
E. S. Friedeberg, London. (2d.]—The stopper consists of 


a plog of india-rubber, cork, or similar substance, preferably 
hinged to the neck of the bottle. Into a hole in the centre of the 
plug is inserted a pipe closed at the lower end, with two collars 
one above, and one below the plug. Immediately above the lower 
collar the pipe is perforated in such a manner that the pressure 
inside the bottle forces the collar against the plug and stops the 
aperture. Liquid is extracted from the bottle by forcing down the 
pipe and uncovering the aperture underneath the cork. (July 31 
1880). 

3151.* Brakes for Carriages,&c.: J. A. Lawton 
Liverpool. [2¢.)—The brake is attached to the axle instead 0 
to the body of the carriage, so that the position of the brake block 
is not disturbed by the action of the springs. The brake is worked 
by a rod which turns a screw attached to it by means of a uni- 
versal joint, The screw acting on levers and links brings one or 
more blocks against the wheels. The levers which carry the blocks 
are pivotted on the axle, so that the pivot rises and falls with the 
motion of the springs, and the brake block is always maintained 
in its proper position with respect to the periphery of the wheel 
(July 31, 1880). 
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3153, Water-Closets, &c.: T. W. Helliwell, Brig- 
house, Yorks. [4¢. 1 /ig.}—The basin has an outlet near its 
bottom which communicates by an inclined pipe with a vertical 
discharge pipe. The end of the inclined pipe is provided with a 
flap trap, so that when the soil is discharged the end is closed and 
the entry of foul gases prevented. The vertical discharge pipe is 
extended upwards and acts as a ventilating shaft. The invention 
also consists in mechanism for flushing, which is so arranged that 
upon pulling a handle the contents of a cylinder is discharged into 
the basin. Aninilet and outlet valve are operated by the handle, 
which when released allows the cylinder to become filled ready 
for the next operation. (July 31, 1880). 


3155.* Manufacture of Artificial Manure 
E., and T. W. Hazlenurst, Oldham, Lancashire 
—Kelates to the manufacture of artificial manure from human 
excreta. Quick lime is added in the proportion of about 1 ton to 12 
tons of excreta. This is allowed to rest for a time and is subse- 
quently mixed and allowed to dry in the atmosphere, As it dries 
it falls to powder and in that condition is fit for use upon the land. 
(July 31, 1880). 

3156. Machinery for Engraving Rollers: E. T. 
Gadd, Salford. [id 3 Figs.J}—Copper rollers for calico- 
printing machines are engraved by being rolled under heavy pres- 
sure in contact with a steel roller on which the pattern is delineated 
in relief. Hitherto the smaller roller has been rotated by friction 


: W., 
. [2¢.] 


only, but the patentee provides an arrangemeat whereby the two | 





rollers are driven at the same surface speed by gearing. (July 31, 
1880). 

3157.* Creasers for Cartridges, &c.: C. E. P. 
Gabriel, Moseley, Worcestershire. (2d.}—Relates 


firstly to mechanism for producing the creases in ‘cartridges by 
which the wad is fixed and the charge retained ; and adapting this 
mechanism for capping and recapping cartridge cases. The car- 


tridge is placed on a mandrel in such a position that the part to be | 


creased is situated in the space between the mandrel and the 
larger internal diameter of a small cylinder. The cylinder carries 
creasing tools which are capable of being withdrawn or extended. 
The cylinder upon being rotated ty a handle causes the creasing 
tools to advance and indent the cartridge in the required position. 
To convert the apparatus into a recapping tool, a bracket is fixed 
to the base of the creaser and supports a lever over a mandrel. 
An ejector is fixed axially over the mandrel ; this ejector is a small 
steel rod either pointed or concave atthe top. The lever carries 
an inverted cup into which cup the ejected cap is forced. (July 31, 
1880). 


3158.* Knitting Machines: H. H. Lake, London. 
(L. Couturat, Paris.) [2d.)—Applicable to the manufacture of both 
the toe and sole portions of stockings or socks. The machine has 
at each end two square-threaded screws, which being respectively 
right and left-handed, produce the necessary forward and rearward 
motion to the points for carrying the stitches from one needle to 
another. By these means, it is stated, the machine is greatly 
simplified, as the use of a number of spiral springs, and the usual 
complicated movements in ordinary knitting machines, is obviated, 
(July 31, 1880). 


3159. , wow for Winding and Taking up 
Bobbin Net, &c.: A. M Clark, London. (@. Aeni, 
Paris), [4d. 1 Fig.}—The apparatus is similar to an ordinary 


cloth beam and sand roller, except that the driving roller is covered 
with spikes. (July 31, 1880). 


3160. Fountain Pens: N. Wilson, London. [é. 
3 Figs.)}—The stylographic pen is according to one arrangement 
made with the needle protruding slightly through the writing end 
of the instrument, and extending the entire length of the pen. At 
the upper part it passes through an air chamber and is connected 
with an air inlet valve in such a manner that the valve is opened 
by the action of the needle during the operation of writing, and is 
closed automatically as soon as the pressure on the needle point is 
removed. The air chamber is made to receive any small portion 
of ink that may escape past the air valve, and allow it to be 
returned into the reservoir again. The needle is also arranged to 
be moved independently by hand in order to clear the ink duct at 
the tip if mecessary, before commencing to write. In another 
modification the needle is permanently attached to an adjustable 
cap by means of which the air inlet can be regulated by hand. In 
other modifications the needle and valve are separate, and the 
needle is constructed with a reduced cylindrical portion and 
shoulder at the lower part, in combination with a reduced ink duct 
at the tip of the pen. (July 31, 1830). 


3161. Sowme Machines: E..Wiseman, Luton. 
[6¢d. 7 Figs.)—Relates to improvements chiefly in the class of 
sewing machines for sewing straw plaits or braids, patented in 
1879, No. 2485, that is, machines wherein an eye-pointed needle 
and a hooked instrument both fitted to and carried by the same 
slide, and disposed parallel to each other, the one behind the other 
in the line of stitching, are employed together and in combination 
with a looper. The object of the present invention is to vary or 
adjust the tension of the thread in machines of the class referred 
to, and in other machines of like character, by the act of varying 
the length of stitch, and also to effect the automatic releasing of 
the tension as required during one or more portions of each 
revolution of the machine. The first tension device is operated by 
the act of altering the length of the stitch. The second tension 
device is governed by a special cam on the driving shaft, whereby 
the tension is automatically and independently released at intervals 
as required during one or more parts of each revolution of the 
machine. (July 31, 1880). 


3164.* Retarding or Stopping Railway Trains, 

c.: A. Hunter, Greenock, Renfrew, North 
Britain. ([2d.}—Consists essentially in fitting a long pendent 
lever in connexion with the brakes, and arranged so that on its 
being raised the brakes are applied, and the supply of steam to 
the locomotive shut off. An inclined plane capable of being 
moved vertically or laterally is placed in such positions on the 
railroad, where it is desirable to arrest the train. 
inclined plane is raised the pendent lever on the train comes in 
contact and runs up it, so that the leveris raised and the brakes 
applied, and, by means of links and rods in connexion with a 
moving part of the brake mechanism, the supply of steam to the 
engine is stopped. The raising or lowering of the inclined planes 
can be effected by the pointsman. (July 31, 1880). 


3165.* Propeller Pumps, &c.: P. Jensen, London. 
(Dr, J, Comperght, Paris). (2d.)—The pump consists of a wheel 
with vanes enclosed ina cylindrical case, having an annular space at 
each side. The inlet and outlet are on opposite sides of the circumfe- 
renceof thecase, “The fluid forced against one end of the case 
causes a diminution in pressure on the other, and thus a suction is 
formed.” A diaphragm between the circumference and middle 
boss of the case compels the fluid to take the desired direction: 
inclination of the vanes is between 45 deg. and 60 deg. with 
side of the wheel. (July 31, 1830). 


3170.*_ Application of Chemicals for Purifying 
Air: R. Neale, South Hampstead, Middlesex. [2u.) 
—Relat‘s to further improvements on previous patent (see No, 
2914 above). For railway tunnels, &c., circular discs of canvas are 
tixed at suitable distances apart on an axle mounted transversely in 
bearings. The discs are carried by a truck on wheels, and drawn 
t brough the tunnel, and the curr-ut of air impinging on distance 
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pieces attached to the discs causes the discs to revolve. The 
rims or hoops of the discs are kept constantly wet with the 
chemical solution, and the vitiated air coming in contact with the 
wet discs is deprived of its impurities. (August 3, 1880). 


3171. Apparatus for separating Matters from 
Water: S. Hallam and G. L. Scott, Manchester. 
(6d. 2 Figs.}—The particular application of this invention is the 
treatment of feed water for steam boilers. The water is admitted 
into a settling chamber, and as it enters it is heated sufficiently to 
cause the mineral matters held in solution to be precipitated when 
the water is passed to the boiler or economiser. In the illustration 
the apparatus is shown in vertical and horizontal section. When 
at work the valves A and m are open, so that there is free communi- 
cation between the steam and water spaces in the chamber of the 
apparatus and boiler. The water flows through pipe ¢ into a basin 
¢, and by causing a condensation of steam induces a flow of steam 
from pipe #, and the steam issuing therefrom mingling with the 
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entering water heats it to the required temperature. The basin c 
is set quite level, so that the water can overflow the margin all 
around and fall in an annular film into the chamber. as indicated 
by the arrows. The falling water sets up a descending current, 
and at the same time an inward upward current is moving towards 
the filtero. The water is thus caused to descend and ascend, the 
mineral matters becoming separated and collecting at the bottom, 
whence they are discharged at intervals by the pipe rr, The water 
passing through the filter is conveyed toe the boiler by pipe m. 
(August 3, 1880). 


3174.* Production of Packing and Cements: J. 
H. Johnson, London. (J. ¢. Levoir, Deift. Holland), (2d.}— 
Porous or woven material is impregnated with such solutions or 
substances that when two or more are brought into contact 
chemical decomposition is effected and a precipitate formed in 
and upon the material. The following are three examples of the 
chemical compounds employed, 1. Silicate of soda in conjunction 
with a solution of glue, which solidifies by the aid of steam. 2. 
Oleic acid or substances containing oleic acid in conjunction with 
oxide of lead. 3. Solution of soap or resin in alcohol or in other 
solventsin conjunction with either lime, or a soluble salt of the 
same, or with compounds of lead, such as the acetate, (August3 
1880). 


3175.* Apparatus for Calculating: A. N. Durand. 
Paris. (4¢.)—Consists in an arrangement of say twelve barreis 
turning loose on an axle and marked twice in reverse order with 
figures 1, 2, to 9, the series to the right serving for additions, and 
those to the left for subtractions. The barrels are connected by 
gear wheels, and operated by afhandle, and a series of levers, pegs, 
pinions, and keys enable the machine to be worked as follows, 
taking as an example of addition 5+7. The machine is set at zero, 
and a movable pinion placed with its handle and index opposite 
the units, a key corresponding to number 5 is lowered,and a crane 
plate turned, when a gear wheel with five teeth causes the 
numbered barrel to turn to the extent of five numbers, the figure 5 
| appearing opposite a glazed slot in the machine casing, then upon 

lowering the key marked 7, the same barrel will be caused to 

revolve seven numbers further, when the number 12 will be indi- 
| cated. The apparatus is stated to be applicable for subtraction, 
| multiplication, and division. (August 3, 1880). 


3180. Automatic Feed-Water Apparatus: F. H. 
S. Engel, Hamburg. (A. Mayhew, Hamburg, and W. Ritter, 
| Altona, Germany), [6d. 7 Figs.j}—Is also applicable for raising 
and forcing water generally. The apparatus and invention con- 
sist eesentially in a bell-shaped chamber A. an air vessel B, valve 
mechanism F, and float chamber C, comined with a suction pipe 











d, valve e, and steam tubesg and n. The action of the apparatus 
is as follows: If steam channels m and g be open and chamber A 
just filled with water, valve F is closed fora moment. The action 
of steam passing on the top of the valve and the weight of the 
valve itself causes it to soon open, and steam enters from g into 








chamber A, and equalises the pressure in the chamber and boiler 
in consequence of which, by its own weight, the greater part of 
water passes from A into the boiler, and some portion rushes into 
air vessel B. During the fall of the water in A, the surface of the 
water level enlarges by reason of bell-shaped form of A, and the 
steam gradually comes in contact with larger surfaces of water 
which multiplies in the moment where the water falls as low ag 
the enlarged chamber port p. The steam pressure in A falls 
accordingly, and the return valve of opening ¢ as well as valve F 
close. At the same time the water which had entered B is repulsed 
into A and condenses the steam, in consequence of which fresh 
water is sucked into A through dand ¢. When A is again filled 
with water the action is repeated and continued as Jong as steam 
enters through tube & into chamber C, After the water level of 
the boiler has attained its normal height, water instead of steam 
enters C through tube 4, and the float / rises and locks by pin othe 
steam tube m. For general water-raising purposes the float 
chamber c is dispensed with, (August 3, 1889). 


3183." Making Joints of Moulds for Casting 
Steel, &c.: C.J. Allport, London. (2d.)—Strips or rings 
of asbestos millboard, or asbestos fibre made into gaskin, is used 
between the bottom of the ingot mould and the bottom upon which 
it stands and between the lid and top of the mould, or if the mould 
is made in more than one piece between the various joints 
(August 3, 1880), 

3184. Flue or Tube for Steam Boliers: J. A. and 
J. Hopkinson, Huddersfield, Yorks. [td. 14 Fivs.)— 
That which is claimed as constituting the invention is “a boiler 
flue or flue tube consisting of two or more corrugated portions in 
combination with the plain or uncorrugated portions placed 
between the said corrugated portions for the reception of water 
circulating pipes,” (August 4, 1830). 


3185. Machinery for Edging Grass: P. Adie, 
London. [i¢. 3 figs.)—A pair of shears, such as are ordi 
narily used for edging borders, have a roller attached to them on 
one side in such a way that it can run along the grass and support 
the shears clear of the bed or path. On one face of the roller is q 
three-armed cam or wiper, which engages with a finger on one 
blade of the shears and raises the blade three times in each reyo- 
lution of the roller. The blade is closed by a spring to make its 
cut. (August 4, 1880). 


3188.* Rivetting, Punching, and Shearing Ma. 
chines: J. Horlock, Birkenhead, Cheshire. (2/)— 
The invention is especially applicable to fluid pressure rivetting 
machines, the object being to prevent the plates from being any 
distance apart whilst being rivetted. According to the improve- 
ments the machine is made with two rams working in the same 
cylinder, one giving motion to the rivetting tool, and the other 
actuating a holding-up or pressing block or die which holds the 
plates to be rivetted between them, and the back or resisting block. 
These blocks are made detachable so that punching or shearing 
tools may be substituted. Two sets of valve gear are employed one 
for each cylinder. The holding-up or pressing block is moved 
into holding position before the rivetting tool commences its 
motion. (August 4, 188). 


3192. Machinery for Ruling and Hatching: w. 
Lloyd Wise, London. (/. 4. Umbach, Hamburg). (6d. 2 Figs.) 
—The object of the invention is to produce a machine suitable for 
lithographers, &c., so arranged that after a line has been drawn, 
the actof pushing the machine back preparatory to drawing a new 
liae, automatically raises the marking instrument from the paper. 
and at the same time traverses it sideways the distance that 
adjacent lines are to be separated. The apparatus works upon a 
table upon which are fixed guides upon which it slides, and the paper 
or stone to be marked is laid between such guides. The handle isa 
lever carried on a stud and working between two stops which can 
be set at varying distances according to the pitch of the lines to be 
drawn. Upon the face of the lever is a cam, and when this lever 
is pushed against the back stop, as it is in returning the apparatus 
to the starting-poini, the cam, by a system of levers, raises the mars - 
ing instrument, On the side of the hand lever isa paw! which turns 
the feed mechanism at the same time as the cam is rotated. The 
reversal of the handle, which is of necessity effected before the 
apparatus can be drawn along to produce a line, causes the pen to 
be lowered on to the marked surface again. (February 1, 1831). 


3194.* Pianofortes: W. Robinson, Camden Town, 
Middlesex. (2.)—Consists in placing the rest plank imme- 
diately on the top of the bracings or back instead of at the upper 
part of the front, and inserting the tuning pins in the top of the 
plank and causing the strings to come over the top edge. The 
rest plank is rendered more secure by slightly inclining the top of 
its bracings from the front to the rear. This arrangement is 
stated to prevent the rest plank from being pulled off, and at the 
same time requires a less height in the bracings and back, and yet 
allows of the “belly” being increased, so that an instrument of 
a smaller size and greatly impro ved tone is obtained. (August 4, 
1880). 


3195.* Spring Bed Bottoms: S. Pitt, Sutton, 
Surrey. (4. J. Beemer and J. Sullivan, Montreal, Canada), [(2d.| 
—Consists of a fastening for holding the wire ends of the spiral 
springs which are used in mattresses, composed of a strained 
warp and woof of parallel spiral springs. The improved fastener 
has a shank end which is driven into the frame, and a head shaped 
something like a hammer but with its fore part formed with a 
concave surface, A spiral groove passes round the head and 
receives the wire and retains it firmly. (August 4, 1880). 


3199. Preparation of Grain or Corn for Brewing, 
&c.: E. R. Southby, London. [4¢)—The invention 1s 
for the production of a meal as a substitute for a portion of malt, 
capable of being used in the course of ordinary brewing opera 
tions, and obtained by the treatment of corn as follows: The corn 
is first saturated with water which may be changed several times 
during the process of steeping. Secondly, the satarated corn is 
subjected for some hours to such a temperature as will swell the 
starchy granules, This operation is performed by driving: low- 
pressure steam through the steeped cora which is placed in a 
vessel having a perforated bottom. Thirdly, the cooked corn is 
dried in an ordinary malt kiln until the moisture does not exceed 
10 per cent. of the weight of corn. Fourthly, the dried corn is 
reduced to fine meal or powder by grinding apparatus, when it is 
ready for admixture with malt, the proportions varying according 
to the quality of the meal and malt. (August 5, 1880). 


3200.* Appliance for Perambulators: J. H. 
Bailey, Barnsley. [2d ]—A leg projects from the rear of the 
vehicle to within a tew inches of the ground to prevent it from 
being upset when tilted backwards. (August 5, 1880). 


3201. Manufacture of Aqua Ammonia: F. J. 
Cheesbrough, Liverpool. (/. 1. Marsh, Brooklyn, New 
York, U.S.A.) (6d. 2 Fi,s.)—Consists of an improved method of 
manufacturing aqua ammoni+, and of an apparatus to be used in 
such manufacture, The following materials, viz., sulphate of 
immonia 100 1b., fresh slaked lime 100 1b., water 100 gallons, are 
put together in a horizontal cylindrical retort, enclosed in a jacket, 
and fitted with a rotating stirrer having wings or beaters, by 
which the materials can be broken up. Steam is admitted to the 
jacket, and also to the interior of the retort, to raise the tempera- 
ture of the contents to 220 deg. Fahr., and the stirrer is put in 
motion to mix the lime and sulphate, and to promote the evolu- 
tion of the ammoniacal gas. ‘Ihe gas is drawn from the retort 
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and delivered into the bottom of a receiver charged with water, 
and enclosed in a chamber filled with water. The unabsorbed gas 

sses to the bottom of a second receiver con’ water, and 
cooled by a water jacket. In case the water in the first receiver 
becomes overcharged with sulphate of ia, itis p d 
pack, and again subjected to the lime treatment in the retort. The 
ammoniacal gas is ~~ through a surface condenser on its way 
from the retort to the first receiver, for the purpose of separating 
a portion of the water vapour from the ammoniacal gas. (August 
5, 1880). 

3202. Governors and Governing Valves for 
E es: W. Chadburn, Liverpool. -[6d. 4 /igs.)— 
This invention relates to governing apparatus for engines, and to a 
cut off or controlling valve operated by an auxiliary cylinder, 
The arrangement of the governor will be understood by reference 
to the illustration, where A is a spiral spring covering a spindle B, 
the lower end of which is fixed to a paddle C immersed in liquid 
within a box D. The upper end of the epring is attached to sleeve 
F provided with nut G having a quick threaded female screw. 
Rotary motion is given to the sleeve F and nut G, and thereby to 
spring A and paddle C by the pulley J, which is fixed to the sleeve, 
The operation is thus: A fixed speed being given, the length of 
the spring A is made to correspond by correctly positioning the 
point of attachment of the spring to the spindle B by an adjusting 
nut. If the governor is set to 80 revolutions per minute the 
spring, spindle, paddle, and sleeve rotate at that speed, and the 
screwed spindle L remains in its normal position. Any excess of 
speed causes (by reason of the accelerated speed of one end of the 
spring over the other end which is retarded by the paddle C) the 
screwed spindle L to run up the nut G and operate the links M 
and lever N, and through them the throttle valve or auxiliary 
apparatus. When the speed decreases the screwed spindle L 
resumes its normal position by the action of the spring A and N'. 
The latter spring is connected with a pointer which indicates the 
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revolutions on the outside of the spring barrel N"™. In the second 
part of the invention a cylinder P has a controlling valve R and an 
equilibrium valve S. which is worked by the action of the 
governor, Q is the piston rod which operates the throttle valves, 
T steam inlet, U exhaust. The inlet port A is intercepted by a 
valve which is used to throttle the inlet of steam to the bottom of 
the cylinder, but which allows free egress for the exhaust. The 
valve S is worked by the lever N of the governor, and gives steam 
to the top end of the cylinder. The down stroke of the piston Q 
works the cut-off valve R, so that the piston is worked by grada- 
tion. The reduction of the speed of the governor brings valve S to 
its normal position, and throttled steam enters the bottom of the 
cylinder, and forcing the piston back to its normal position opens 
the throttle valve. (August 5, 1880), 


3203. Gas Burners: T. Fletcher, Warrington. 
(4d. 1 Fig.j)—Is for a Bunsen burner. The ordinary mixing tube 
and jet are laid horizontally, and end in a hemispherical box 
covered with perforated metal. (August 5, 1880), 


3205. Tinder Boxes: F.Grimal, Paris. (4¢.}--The 
inventor claims a tinder-box formed with a receptacle for holding 
an inflammable liquid, a wick tube, a receptacle for quick matches 
or explosive caps, and a striking{device consisting of a draw rod, 
a hammer, andananvil. (August 5, 1880). 


3208.* Suspending Ladies’ Petticoats or Skirts: 
H. W. R. Crowle and W. R. Beetles, London. (2d.)— 
‘lwo or more skirts are attached to one waisthand, the second one 
— omnes to the lining by hooks and eyes, or other devices. 
(August 5, 188)), 


3217. Manufacture of Dri Belts or Bands: 
J. Tullis, Glasgow. [6d. 3 Figs.)J—The bands are made of 
long strips of leather equal in width to the thickness of the band 
to be made. Nicks or notches a are formed at intervals on both 




















edges and midway between them, holes } are drilled for the recep- 
tion of fastening pins. The strips are placed side by side in 
number sufficient to form the width of the band, and the whole 
fastened together by the pinsc, (August 6, 1886). 


3218.* Distilling Hydro-Carbons from Coal Shale, 
&c.: J. ay, London. (i. Kieth, Bonn, Germany). [(2d.)— 
The gases from the retort are led through a condenser. The 
uncondensable portions are forced by a pump through the retort 
to take up a fresh quantity of tar, &c., until the whole of the volatile 
elements are carried off. (August 6, 1880). 


3219. Obviating Extraneous Electrical Dis- 
turbances on Telephonic Lines: J. Imray, Lon- 
don. (C. Herz, Paris). [2d.)—To prevent the effect of earth 
currents the inventor makes the earth connexion by means of an 
apparatus similar to a lightning discharger, the space between the 
10 nts being filled with a medium such as alcohol. Refers to Speci- 
fication 2826 of 1880. 

3221. Liquid Composition for Washing, Bleach- 
ing, and Disinfecting: W. Haworth, Burnley. [2d] 
—Is composed of lime, 3 Ib.; water, 1 gallon; soda, 6 Ib, The 
solution is evaporated to one-half gallon, and the clear part 
decanted for use. (August 6, 1880). 


3222.* Accumulators: A. Wadsworth, Man- 
chester. (2d.]—This invention appears to be for the purpose of 
dispensing with pumps in hydraulic apparatus. The accumulator 
is raised by steam power to admit the water, and falls by its own 
weight, or it may be forced down by the reversal of the power 
serving to raise it. The details of the apparatus are described, 








but cannot be well understood in the absence of drawings. 
(August 6, 1880). 

3223.* Shuttles for Looms: T.and J. Comstive, 
Burnley. (2d.]—Instead of inserting a metal clip in the shuttle 
to take into the nick in the head of the pin bobbin, the wood of the 
shuttle is so cut as to perform the office of the usual metal clip. 
(August 6, 1880). 

3227.* Machine for Finishing Leather: L. A. 
G m. (J. 7. Liedtkie and P. F. Lenhart, Brooklyn, 
New York, U.S.A.) (2d,}—Relates to a machine by which all the 
surface finishing operations, such as graining, lining, dicing, 
putting out, calf facing, &c., may be accomplished without creasing 
or folding the leather. The machine consists essentially of a 
reciprocating table that supports the finishing shell in combination 
with an oscillating arc-shaped or semi-cylindrical sheet metal 
shell, which is faced by a Jayer of elastic material, and acted upon 
by a central transverse pressure roller. A screw extends longi- 
tudinally through the machine and passes through a nut at the 
under side of the table, which is supported on friction rollers. 
Motion is imparted to the screw alternately in either direction by 
open and crossed belts, On the table is a plate, the surface of which 
is either smooth or engraved with a suitable design in accordance 
with the surface or finish that is to be impressed on the roller. 
Above the table and in contact therewith is an arc-shaped or semi- 
cylindrical shell of sheet meta] provided with an elastic facing, 
and centred on a cross shaft carried on bearing upon brackets 
extending up from the machine sides, The semi-cylindrical shell or 
roller is geared to the table, and is of such dimensions that its 
circumferential surface corresponds to the travel of the table. 
When the table has completed its course in one direction the 
finished skin is removed, and a fresh one is laid on the engraved 
surface and passed under the roller, and taken off at the other end 
of the machine. (August 6, 1880). 


3230. Disintegrating A tus and Machines: 
C. Glaser: Berlin. (G. t. Preferkorn, Chemnitz, Germany). 


invention is to de a diving dress or armour of sufficient 
rigidity to resist external pressure of water. The armour is 
cony of thin metal covered by flexible material, and the 


pew ey wld are composed of a series of flat rings covered with 
flexible material, and constituting “ bellows” joints. The air inlet 
and outlet pipes are carried in a central tube attached to the helmet, 
which tube carries the cords or chains for raising and lowering. 
To prevent entanglement a series of floats or buoyant chambers 
keep the air wg and cords floated above the apparatus. 


(December 1, 1880). 

5039. Screw Nuts: H. J. Haddan, London. W.) 
Courtenay, New York,U.S.A.) (4d, 8 Figs.]—To prevent loosening 
by vibration, the improved screw nut is made in two parts A and 
B. The part A is made of metal, and has a square or polygonal 
recess on its underside for the reception of the B which is made 
of yielding material, such as vulcanised fibre. In screwing down the 
nut the parts turn together and descend until B comes in contac, 





with the bearing surface, when A continues to descend and 
squeezes B between itself and the seat of the nut, so that it is 
compressed on the bolt and prevents the nut from turning. The 
second part of the invention relates to a jam nut made of vul- 
canised fibre, which is placed between the bearing surface and an 
ordinary nut, and squeezed between them, (December 3, 1880). 


5091. Electric Telegraphy: H. J. Haddan, Lon- 
don. (S. L. M. Barlow and 0. Lugo, New York, U.S.A.) (6d. 
1 Figs.)—Tha invention consists in a novel system of producing 





F. 

[10d, 10 Figs.}—Relates (1) to means for preventing the hi 
from running when empty. (2) To an alarm apparatus to show 
when the supply of material is exhausted. (3, An instantaneous 
stopping apparatus for separating the working parts of the 
machines. The machine has a fast and a loose pulley and a belt 
slipping device constantly forced towards the loose pulley by a 
spring, and held in position over the fast —— by a finger on a 
shutter in the hopper, or by a finger attached to a movable hopper. 
So long as there is material in the hopper its weight keeps the 
finger in the notch, but when the supply is exhausted the finger is 
withdrawn, and the spring pushes the belt on to the loose pulley. 
On the loose pulley is a tappet, which at each revolution comes in 
contact with the striking mechanism of an alarm bell. When 
machines require the application of a considerable pressure to 
stop them, the spring pushes over a weighted lever which falls and 


by its momentam supplies the required force. (August 7, 1880). 
3279. Pulleys for Cords of Blinds, Maps, &c.: F. 
A. Harrison and C. Priestland, Birmingham. [év7. 


13 Figs.}—Is for the lower adjustable or tightening screw used for 
straining blind cords. The usual frame or slide is employed, but 
it is without rack teeth or other projections. The stud on which 
the pulley turns is screwed at its inner end, and passes through a 
nut which slides freely in the frame. When it is desired to fix 
the pulley the screw is moved inwards until its point comes in 
contact with the back of the frame, when the pulley is held by the 
friction of the screw against the back of the frame and of the nut 
against the front of the frame. (August 11, 1880). 

3322. Buffers for Railway Locomotives. &c.: 
D.N. Arnold, Solihull, Warwickshire. [6¢. 8 Figs.) 
—The improvements consist in preventing the withdrawal of the 
buffer rod from the front of the buffer case by making an oblong 
collar or projection ¢ on the buffer rod, and using in conjunction 
with the collar two fixing discs or plates d and e, each having an 
oblong hole in the middle of the same shape as the collar on the 
buffer rod, and the disc or plate e being furnished on one side 
with snugs of the proper size to take into and fill up the ends of the 
slot in the other disc d, the disc d being engaged with the collar 


























on the buffer rod, and prevented from rotating by the second or 
back disc e In putting together the parts, the buffer rod 6 is first 
introduced into the case a from the front, the back plate ¢ not 
having been put in its place, The front plate d is passed from the 
open back of the case a along the rod 6 to the front, and is then 
turned until its hole d? is coincident with the oblong collar c on 
the rod, so that the plate dcan be passed over the collar and 
seated at the front end of the case. After the plate d has passed 
the collar c, it is turned a quarter revolution so that the oblong 
hole d¥ in the plate d is made to cross the oblong collarcon the 
buffer rod. (August 16, 1880). 


4910. Antiseptic for Preservation of Meat, &c.: 
G. W. von Nawrocki, Berlin. (0. Leupold, Stuttgart, Ger- 
many). [2d]—The antiseptic consists of boracic acid rendered 
soluble by admixture of either borax, caustic, soda, or potash, or 
carbonates of soda or potash. The best proportions have been 
found to be one atom of borax to six atoms of boracic acid, or ten 
parts by weight of borax to 195 parts by weight of boracic acid. 
These are dissolved in from 250 to 300 of water, if the com- 
pound does not require to be filtered, or in 1000 to 1500 parts if it 
does. The compound is evaporated to the consistency of syrup, 
dried, and ground to powder. (November 25, 1880). 


5010. Removing Dust from Carpets: A. J. Boult, 
London. (S. B. Ryder, Elizabeth, N.J., U.S.A.) [4d.]—The 
carpet is placed in a horizontal polygonal-ended cage, the revolu- 
tion of which carries the carpet up one side until the inclination 
becomes too steep and it falls to the bottom, driving out a portion of 
the dust contained in it by the concussion. The process is con- 
tinued until the whole of the dirt is removed. (December 1, 1880). 

Di tus: S. P. M. Tasker, P. 


5011. Appara » Phila- 
delphia, U.S.A. [6d. 10 Figs.}—The principal object of this 








telligible signals at a distant station by making and breaking in 
the transmitting station a current in the primary wire of an induc- 
tion coil, and thus producing corresponding currents of very high 
tension in the secondary wire of the induction, which constitutes, 
in fact, part of the line wire, The induced currents, after tra- 
versing the line, are received in the secondary wire of another 
induction coil, and induce currents of low electromotive force in 
the primary circuit of the said induction coil which actuate the 
seoeketng instrument, (December 7, 1880). 


5152. Electric Drills: S. Pitt, Sutton,{Surrey. (C. 
BE. Ball, Philadelphia, U.S.A, (6d. 1 Fig.J—The essential novel 
features of this invention consist of a series of helices, and a core 
reciprocating axially through them, a drilling tool connected with 
the core. and a rheotome or circuit breaker for reversing,'changing, 
or switching the currents at proper time to impart the desired 
motion to the tool. The illustration shows so much of the appa- 
ratus as embodies the improvements. A cylinder B slides endwise 
in a frame or yoke A, its movement being controlled by adjusting 
screw b. The coils or helices C D are secured to the cylinder b 
end to end in the same axial plane, but with a space between them. 
An ordinary soft iron core Bi common to both coils can slide 
freely through them; this core is about one-third longer than either 
coil, 80 as to leave it always within their magnetic fleld. The 
upper end of cylinder D terminates in a small chamber, in which 
core D' plays on its back stroke, so that the confined air in tho 
chamber is compressed, and acts as a buffer to prevent shocks or 
jars. The drilling tool is carried by a tool stock E, which con- 





stitutes a prolongation of the core D'. The conductor from a 
magneto-electric machine is divided, each branch being connected 
with its respective coil, so that the circuit can pass alternately 
through each one as itis shunted by the action of the circuit 
changer. One terminal of coil C leads to contact g, and a terminal 
of coil D connects with contact g', secured to bracket H. The 
return wire F1 is secured to a T-shaped bar I. In the position 
shown in the illustration the coil C is in circuit and coil D inactive. 
The coil C draws core D' into it and retracts the drill, at the same 
time moving bar I out of contact with g and into contact with g', 
this bar being moved by the tappets ec'! on the drill stock E. 
When the core D' completes its back stroke the bar I comes in 
contact with g' and changes the current from coil C to coil D, On 
the completion of the forward stroke the stud e strikes bar I and 
forces it against the contact g. A rapid reciprocating motion is 
thus imparted to the drill tool. (December 9, 1880). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustratiens of inventions patented in the 
United States of America from 1847 to the piesent time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING 35 and 36 
Bedford-street, Strand. 











FOREIGN AND COLONIAL NOTES. 

South Australian Railways.—Between the Terowie 
terminus and the Yongala junction—to which the Port 
Pirie line now extends—there is a gap of 144 miles over 
which locomotives cannot yet run. This gap, however, 
will be filled up before many weeks are over. Early in 1881, 
therefore, a passenger will be able to go by railway from 
Adelaide to'!Port Pirie; and a year later the two chief 
northern ports—Augusta and Pirie—will be connected with 
Adelaide. Port Pirie will then be within 227} miles of rail- 
way distance from the South Australian metropolis, and 
Port Augusta will be within 2784 miles. 


, Electric Head Lights for Locomotives.—Advices from 
America state that an electric head light for locomotives 
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The power will be furnished by a small engine placed 
behind t hé smoke stack, and supplied with steam from the 
main boiler. 


Glass Printing Types.—Experiments which have been 
made in France with a view to the substitution of printing 
types made of toughen ae gas in place of those of metal 
are stated to have proved encouraging. The advantages 
in point of cleanliness would, it is alleged, be considerable. 
The toughened glass is naturally much harder than the 
usual metallic composition, and can hardly be crushed out 
of shape by those small accidents which shorten the life and 
mar the beauty of the type now employed. The glass, too, 
is capable of being cast into more delicate shapes, so that 
the difference between the thin and the black strokes can 
be more clearly defined. 


Canadian Pacific Railway.—The annual report of the 
Canadian Minister of Railways states in reference to the 
Canadian Pacific Railway that the line from the terminal 
point of the Canada Pacific Railway, near the eastern end 
of Lake Nipissing and Fort William, 650 miles in length, 
has been surveyed and measured for its entire distance. 
Between Prince Arthur’s Landing and Fort William, a 
distance of six miles, communication has been obtained by 
the purchase of aline owned by a private company. From 
Fort William to Rat Portage the rails are laid for 171 miles 
from Thunder Bay. From Keewatin to Red River, 112 miles, 
the rails are laid over the entire distance. For a distance 
of 16 miles, over and beyond Red River up to Victoria 
Junction, no line has been constructed. From Winnipeg 
westward the line extends past Portage la Prairie, on the 
Assiniboin, to the western boundary of the province of 
Manitoba. The line is now in operation to Portage la 
Prairie, a point 70 miles west of Winnipeg, and the rails 
are laid to within a few miles of the western boundary of 
Manitoba. 








Society or ENGINEERS.—At a meeting of the Society 
of Engineers, held on Monday evening, March 7th, in the 
Society’s Hall, Victoria-street, Westminster, Mr. Charles 
Horsley, President, in the chair, & paper was read by Mr. 
Charles Gandon on ‘‘ Gas Engines.” The author gave a 
brief description of the introduction of gas engines, and 
stated that coal gas was first practically applied for work- 
ing engines in the ‘‘ Lenoir’ and ‘‘ Hugon’’ engines, the 
first of which was patented in 1860, and introduced into 
this country at the Exhibition of 1862. The general details 
of this engine were described, and several defects pointed 
out, such as the Femme, for the supegnens of electricity 
for igniting the charges of on and air, and the sudden and 
violent shocks caused by the explosions. The ‘‘ Otto and 








with the use of electricity, and avoided the sudden shocks 
by utilising the explosions to compress air, which after- 
wards imparted motion to the engine. It was pointed out 
that the chief improvement made in the construction and 
working of gas engines was due to the oy before 
ignition, of the charges of gasand air, which a larger 
proportion of air all d be used than at form an explo- 
sive mixture under ordinary atmospheric pressure, the force 
thus obtained being gradual a | continuous instead of 
sudden, and resulting in an economy in the gas consump- 
tion, and more regular working. Several gas engines con- 
structed on this principle were described ; the most promi- 
nent of which was the “‘ Otto silent gas engine,’’ which 
for economy and regular working seems to have the pre- 
ference, the consumption of gas Lote given at 21 cubic 
feet per horse power per hour, as compared with 40 to 70 
cubic feet with former engines. In another engine, called 
the ‘“* Eclipse,”’ steam, generated from the water surround- 
ing the cylinder for the purpose of keeping it cool, is used 
to assist in working the engine. The “ Bischopp””’ gas 
engine was also referred to as being remarkable for its 
simplicity, and the small sizes in whi ch it is made, namely, 
from one-half to four-man power. Its working as compared 
with other gas engines is not economical, but its size and 
simplicity render it available for purposes to which other- 
wise motive power could not be applied. The various advan- 
pes ae of gas over steam engines were pointed ont, and 
culations given to show tLe comparative cost of gaseous 
and solid fuels, and from which it was shown that, although 
the 'gaseous fuel by itself is the most expensive, yet, on 
account of labour, wear and tear, and other items, gas 
engines will in most cases become the most economical. It 
was difficult to frame a comparative estimate, embracing 
all the items of labour, &c., which should be generally true, 
as so many of the details must vary in each particular case, 
and it was shown that in instances where such estimates 
had been attempted the results were considerably in favour 
of gas engines. The conclusion arrived at by the author 
was that, for engines of small sizes, gas would in all cases 
be found the most economical, and that, even with larger 
engines, if the same economy could not be maintained, 
circumstances would in many cases render gas engines the 
most advantageous and convenient, especially where the 
intermittent use of an engine was required. 





LIVERPOOL ENGINEERING SocteTy.—The usual fort- 
=o meeting was held at the Royal Institution on 
Wednesday evening, March 2, the President, Mr. Alfred 
Holt, being in the chair. A paper on “ The Application 
of the Electric — at the Free Public Library, Liver- 
pool,” by Mr. John S. Brodie, was read in the author’s 





author prefaced his remarks by stating that though many 
and varied applications of the light for outdoor purposes 
had been made, it was reserved for London and Liverpool to 
onared its introduction for the purpose of illuminating 

arge rooms, the former at the reading-room of the British 
Museum, the latter in the new large reading-room called 
after Mr. Councillor Picton. The considerations which 
led to the adoption of the light were, first the serious loss 
and damage sustained to the costly and handsome bindings 
of the large collection of valuable works caused by the 
injurious fumes given off by gas, and secondly the extreme 
difficulty found in ventilating the old reading-room when 
crowded of a winter’s evening, owing to the effluvium 
arising from the number of people and from the large 
quantity pedo required to effectively illuminate the room. 
The last and chief consideration, pointing as it does to the 
injurious effect of gas on the human constitution, cannot 
be too highly estimated. It may be stated that after the 
electric hght had been temporarily in use for some time, 
when gas was used instead for a few weeks during the 
substitution of permanent machinery for working the 
light, the library officials were overwhelmed with com- 
plaints on account of not only bad light but bad ventila- 
tion. The details of the engine power required to gene- 
rate the electric current and of the light itself, which is of 
the description known as the Serrin patent lamp or regu- 
lator, were then stated very completely, and one of the 
lamps was exhibited and explained by Mr. Clare, the 
curator in charge of the machinery at the library. In 
conclusion the author stated that although the question of 
economy was not considered in the matter, yet on compar- 
ing the cost of the electric light with that of gas used from 
the same room the former came out more favourably in 
spite of being saddled with the first cost and working 
expenses of machinery for ten lamps, three being all that 
at present had been nsed. Mr. R. R. Bevis, Jun., then 
gave an interesting description of the ‘‘ Brockie” lamp 
now in use at Messrs. Laird Brothers’ workshops at Bir- 
kenhead. Discussion on this interesting subject was 
deferred to the next meeting. 





CANADIAN TELEGRAPHY.—Notice has been given that 
application will be made to the Parliament of Canada in 
the present session to incorporate the Canadian Cable and 
the ‘Telegraph Company, with power to land cables on any 
partof the provinces of Quebec, New Brunswick, Prince 
Edward Island, Nova Scotia, and Sable Island, and on any 
part of British ‘Columbia, or other shores on the Pacific in 
the Dominion of Canada, with right also to extend tele- 
graph lines along any railroad or t-road now built, or 
which hereafter may be built in the Dominion. 
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MINERAL FUEL IN THE UNITED 
STATES.—No. XIV. 

Tue ANTHRACITE COALFIELDS OF PENNSYLVANIA, 

Or the several methods of surveying in the 
anthracite coal mines of Pennsylvania, differing 
perhaps as widely in matter of detail, or even in 
respect to the general system employed, as in ordi- 
nary cases where boundaries are to be established 
upon the surface of the ground, it is purposed to 
describe only that plan which experience has shown 
leads to thoroughly trustworthy results with the 
least expenditure of labour, And it may here be 
remarked that the application of the system under 
consideration is in no sense restricted to operations 
under ground, but is constantly employed with great 
economy and accuracy in surveys entirely upon the 
surface and in those which are partly in day and 
partly inthe mines. ‘The distinctive features of the 
system are the requirements : 

|. That every survey shall be “closed” in the 
field, 

9, That no survey shall be plotted until office 
calculations shall have demonstrated the absence of 
any error exceeding a limit previously fixed as a 
maximum allowable. 

It is obviously only necessary that these condi- 
tions should be fulfilled to render the survey reliable, 
that is, to place the location of any points found 
beyond dispute. ‘Thus if it were required to fix the 
position of the point C, Fig. 28, with reference to the 
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line measurements of the angle ~ and distance BC, 
simply, would afford no means of detecting errors 
which may have crept into the work. And if BC 
be further used as a means of establishing other 
points D, E, &c., an element of uncertainty is at 
once introduced, which renders the survey untrust- 
worthy. If, however, in ascertaining the position 
of the point C with reference to the line A B, the 
angle « § and 7, and all the sides of the triangle 
ABC are measured, the survey is ‘‘closed,” and 
means are available before the plotting is made of 
ascertaining whether instrumental errors have been 
committed. 

Any number of points D, E, &c., can be estab- 
lished in a similar manner, but if these exceed two 
in number, the figure which is ‘‘ closed” by the last 
angle, and distance measured, is of course not a 
triangle but a polygon, of which all the sides and 
angles are known, and these are, as before, used 
previous to plotting, in obtaining a knowledge of 
the amount of inaccuracy in the operations of the 
field. Points D, E, &c., located by surveys which 
have been “closed,” and which computations show 
to be sensibly free from error, but not until then, 
are employed as initial points of new surveys when 
these are required, although the reference of each 
point is finally made in the office work to the 
original line A B. It is of course impossible to form 
reliable fieldwork with inaccurate instruments, and 
it is deemed of interest to describe briefly those 
which are actually used. 

They consist essentially for each surveying party 
of a first-class well-adjusted transit ; such transits 
being generally preferred as have the horizontal 
limit graduated from 0 deg. to 360 deg., are read by 
two verniers, and are provided with a vertical limb, 
two plummet lamps, a 500ft. steel tape, a 6 ft. 
wooden rod, a transit point, a plumb-bob and 
string, a first-class well-adjusted Y level, and a 
target-rod, with a slit through the target, illumi- 
nated by means of a lamp placed behind it. In con- 
ducting such portions of the survey as are outside 
of the mines, the plummet lamps and transit points 
are replaced by the poles and stakes commonly 
used in ordinary surface surveying. Mining engi- 
neers who are in active practice in those districts 
where firedamp is met with, know how dan- 
gerous their work is when they are called upon to 
survey such mines, particularly when they are 
obliged to run lines in those parts of a mine which 
have been unworked, since by opening of doors, 
brattice, &e., to get the sights, they are liable to 
disarrange the currents of air, and cause any fire- 
damp that may have accumulated in the old 
workings to find its way into the level, &e., where 





the party is at work. It is, therefore, very dan- 
gerous to leave an open light (such as the original 
form of plummet lamp) in an old breast or gang- 
way, even when the safety lamp has shown that no 
firedamp is present, for the opening of the doors, 
&c., may drive the firedamp to the light, and thus 
endanger the lives of the engineers. The improved 
form of plummet lamp, shown in the accompany- 
ing engravings, Figs. 29 to 32, can be used either 
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with or without the safety apparatus. Upon the 
top of the plumb-bob portion of the old lamp a 
screw is cut, upon which a ring A is screwed, On 
the external cylindrical part of this ring two small 
conical holes are drilled 180 deg. apart. The com- 
pane ring, by which the plumb-bob part of the 
amp is suspended, passes over the ring A, and is 
fastened to it by two small screws having conical 
points, which fit into the conical holes in the 
ring A. 

The safety apparatus resembles, to a certain 
extent, that of the Mueseler lamp. It consists of a 
ring B and plate C, which are united by four rods. 
The plate C has a cylindrical hole in the middle, 
and four apertures. distributed radially around it. 
In the central cylindrical hole is fitted a conical 
brass chimney, which projects below the plate C, 
and is fastened to the latter, being kept vertical by 
four wire braces or stays, which are soldered to the 
top of the chimney and to the outer edge of the 
plate C. 

The top of the chimney terminates in an inverted 
frustum of a cone, which is made hollow and is 
drilled full of small holes. ‘The inside is lined with 
one thickness of wire gauze. On the upper part of 
the cone is screwed a brass cap D, composed mainly 
of a brass ring and wire gauze ; the smoke and the 
products of combustion pass out through the latter. 
This cap must be cleaned from time to time (three 
to ten hours), depending upon how much the lamp 
is used and how much it smokes. Itis well to carry 
an extra cap in the pocket which can be put on 
when the dirty one is taken off. An easy way to 
clean the cap is to allow a jet of steam to blow 
through it. The four radial apertures in the plate 
C are also covered by two thicknesses of wire gauze. 
Between the top of the plumb-bob and the bottom 
of the plate C, and inside of the four vertical wires, 
is inserted a cylinder of glass. When the safety 
apparatus is to be used the compensating ring is 
removed from the ring A and placed upon the 
plate C which has two conical holes corresponding 
to those in the ring A; the ring A is unscrewed 
from the top of the plumb-bob and the ring B is 
screwed on in its place with the glass cylinder on 
top of the plumb-bob. As the ring B is screwed 








up the glass cylinder is clamped between the plumb- 
bob and the plate C, making nearly an air-tight 
joint ; the lamp having been lighted before the 
safety apparatus was screwed on, is now ready for 
use. The air passes down through the four radial 
orifices in the plate C, which are covered with two 
thicknesses of wire gauze, is heated by the flame 
and rises through the chimney, passing out through 
the wire gauze top. 

The glass is quite thick and well annealed. The 
lamp has been allowed to burn nearly an hour until 
the glass was quite hot, and then cold water has been 
thrown upon it without producing any effect whatever 
on the glass. The wick should not be high, as a very 
short one gives light enough and not much smoke. 
The best kerosene (of as high a test as possible) 
should be used in the lamp, as the latter gets warm. 
The top of the wire gauze covering of the chimney 
becomes more or less clogged with lampblack, which 
can be removed from time to time with a fine brush. 

The flame of the lamp is very small, but its blue 
central cone is readily bisected by the vertical hair 
of the transit telescope. The exterior diameter of oil 
cellar is 2, in., and the height from point to top of 
wire screen D, 1]}in. 

The 500 ft. tape is a ribbon of tempered steel, 
such as is used in the manufacture of hoop-skirts. 
It is 0.08 in. wide, 0.015 in. thick, and weighs 
27 lb. 7$.0z. At each 10 ft. a small piece of brass 
wire is soldered across the tape, the solder, which is 
white, extending about 1 in. on each side of the wire. 
In the latter a small notch is filed which marks the 
exact spot where the10 ft. length ends. Figures 
indicating the distances from the zero point are 
countersunk in the solder. The white solder enables 
one to find the ten first notches very easily, and no 
matter how dirty the tape may be, by wiping off the 
solder with the finger, the distances are easily read, 
since the countersunk figures being filled with dirt, 
stand out upon the white ground of the solder. 
The 0 and 500 ft. marks are not at the ends of the 
tape but near them, and are also denoted by notches 
filed in wires soldered to the tape. The tape is 
wound upon a wooden reel 10 in. in diameter, which 
is held in one hand, the handle being turned by the 
other. When the men who use the tape become 
accustomed to it, they wind it up and unwind it 
very quickly, The advantages of working with so 
long a tape are due to the greater facility afforded 
in measuring up or down slopes, breasts, &c., and 
to saving of time, and increased accuracy, since 
the adjacent stations are rarely so far apart as to 
prevent the tape being stretched directly between 
them. It must be admitted, however, as unfavour- 
able to the use of so long a tape that it extends 
somewhat by stretching ; that it indicates less than 
the true distance by reason of assuming the form of 
a catenary curve; and that it varies slightly in 
length with changes in temperature. The changes 
in length due to the two causes first named, take 
place in opposite directions, and to some extent 
neutralise each other. A change of 30 deg. tem- 
perature causes a variation of about ;,ft. in a 
500 ft. tape, but working in any given mine, con- 
siderable changes in temperature are not often 
encountered, and while not an absolutely perfect 
measure, experience does upon the whole justify a 
decided preference for the use of this tape, for 
reasons already named, over that of the ordinary 
chain and pins, The following Table compiled by 
Mr, Edgar Kudlick, of Drifton, Luzerne County, 
Pennsylvania, shows the amount of shortening of 
the tape due to its assuming a catenary form : 


















Ses True Distance in Feet when Tape is subjected to 
= Tension of 

Sets! 

SSS | 

aes S| | | | | 

3&2) 101b. | 201b. | 301, | 401b. | 501b. 60 Ib, 
100 =| 99.9894 99.9974 99.9988 | 99.9993| 99.9995 99.9997 
200 [199.9853 199.9791 199.9907 199.9948 | 199.9967 | 199.9977 
300 = 299.7143 2 94 299.9687 299.9824 | 2999887 | 299.9922 
400 = | 399.3268 27 399.9260 399.9583 399.9733 | 399.9815 
500 =| 498.6775 499.6732 499.9479 


‘eas: 499.9185 | | 499.9638 





The tension in practice is from 30 lb. to 40 lb. 

The 6 ft. woodenrod is divided into feet and tenths 
of feet, and is used to measure the distance from 
the nearest 10 ft. mark upon the tape to the station 
when the tape is stretched between two stations, 
and also to measure the height of the transit tele- 
scope when vertical angles are taken with the view 
of determining elevations. The transit point is 
simply a metallic cone standing upon a wide 
base, and is small enough to be carried in the 
pocket, all the stations in mine surveying being set 
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THE REMOVAL OF DEBRIS FROM TUNNELS. 
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in the roof. The transit point is used to mark | _Fig.1. 
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temporarily any station which it is desired to| 
transfer to the floor, and is placed in position by 





means of the plumb-bob. The primary object of 


masa 
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mine surveying is usually the representation upon 


maps of plans of existing workings, and more rarely Fig. 2. 








the alignment of slopes, tunnels, &c., previously 
projected upon paper. In the more general case, | 








the first step which presents itself is the location of | 





the stations, Here is required the greatest skill of | 








the surveyor. 


Subsequently, care in observing the | 
ordinary duties of routine will suffice. Now it is| 




















given to him to determine whether the instrumental | 





work, which is to follow, is to necessitate a minimum | 








or a maximum of labour and expense. The method | 
of proceeding dictated by experience as the wisest 





at this stage of the work is somewhat as follows : | 





The surveyor places himself in the gangway or 
other working where the line is to be run, at the} 





point which seems to him most favourable for the 








location of a station which—all things being equal— | 
is found when the distance between his own point 
B and the starting-point of the survey A, where a 
lampman is placed, and between the point B again, 
and a lampman C sent forward, are respectively the 
greatest possible. The surveyor now calls up the 
lampman at A to his own point B, which is tem- 
porarily marked, leaves a fourth lampman at A, 
goes forward himself to C, and sends the lampman 
there on to a new point D. 

If now the point D can be favourably set with 
reference to the points B and C, the location of B 


initial points for surveys extending into branch 
gangways, &c., where these occur without the 
| necessity of setting intermediate stations, that is to 
say, they are located so that favourable sights are 
obtained into such gangways and other openings. 
The greater part of the surveys in the mines follow 
| the lines in the gangways, but the method of opera- 
| tion is essentially the same when passing through 
breasts, slopes, airways, &c. ‘The distances between 
i 3 : : | stations rarely exceed 500 ft., a circumstance due to 
is accepted as final, but if such is not the case B| the impossibility generally of obtaining unobstructed 
must be moved, necessitating perhaps a change also | sights of greater length than this in the crooked 
in the position of C before G can be even tem- | and contracted passages in which the lines are run, 
porarily set. A backsight will of course be required | since the plummet lamps could, for the greater part, 
at A, if the position of B is to be changed, and the | jn the absence of intervening obstacles, be clearly 
fourth lampman 18 left at A in view of this con-| discerned through the transit telescope at locations 
tingency. This man is generally a miner upon whom | considerably more remote, 








devolves the duty of fixing the points in the roof | 
after they have been definitely located. This is 

done by driving into the timbers a nail resembling a LITERATURE 

horseshoe nail with a hole in the head, and known . patti. “ . 

as a spud, or if there be no timber a hole is drilled| pj, Stollenforderung im Tunnelbau. By F. BERGEMANN. 
in the coal or rock roof into which a wooden plug is Ziirich : Orell Fiissli and Co. 1881. 

driven, which serves to hold the spud. So much | Tuts pamphlet, which is one of the publications of 
accomplished, the surveyor and his three men each | the Institute of Swiss Engineers and Architects, 
move forward one station, and proceed as before ;| deals with the question of the various methods of 
no station being regarded as permanently located| removing the débris from tunnel headings, ‘The 
until two stations have been temporarily set in| writer takes for his text a remark made by one of the 
advance of it. Due regard is had in locating the| German building papers: ‘The most difficult 








stations to so placing them that they will serve as| element in the present position of tunnel making is 


without doubt, the removal of the débris. It is to 
be feared that the means of transport will not prove 
sufficient for the removal of large masses, and that 
this insufficiency will be the cause of limiting 
advance and improvement.” Quoting an observation 
of another engineer, Mr. Birnbaum—that amongst 
the mass of literature on the subject of the St. 
Gothard Tunnel, hardly any information is given 
with regard to the transport arrangements, probably 
because the weak point of the undertaking was that 
the inefficiency of this department was only dis- 
covered too late— Mr. Bergemann points out that it is 
only since the first extensive employment of mecha- 
nical boring (Mont Cenis Tunnel, 1861), that this 
question has become of such vital importance. He 
considers that the first point to be looked to in the 
transport arrangements is the removal of the débris 
from the heading itself, and that any attempt to 
systematise this with the removals from the other 
workings must be dismissed as impracticable. At 
the same time, this work being necessarily a part of 
and dependent on the general traffic arrangements 
for the tunnel, the latter must be, to some extent, 
considered as a whole. The author admits that the 
conditions of tunnel making vary so much that no 
single system of removal can be taken as being 
abstractly best, and he points out what he considers 
the most suitable plans to be adopted under various 
circumstances. ‘These systems he takes up in order, 
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COTTEW’S MARINE BOILER FITTED TO THE TUG “ VICTORIA.” 


CONSTRUCTED BY MESSRS. ABBOTT AND CO., NEWARK-ON-TRENT. 


(For Description, see following Page.) 
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beginning with the simplest. 


After criticising the | 


The arrangement for clearing the heading where 


various plans, Mr. Bergemann gives details of one | this system is employed is as follows: The boring 


of his own, which he considers would meet all the 
requirements of the case, and be free from the dis- 
advantages of the present systems. 

1. One wagon running on a single track of rails. 
This may be used at the commencement of the 
work ; and, of course, when the wagon is drawn by 
the labourers their whole time is occupied. If 
horse power is employed the workmen can always 
be occupied duriug the journeys of the wagon in 
preparing for the next loading, &c. As the heading 
increases in length, and the journeys occupy longer 
time, this method becomes unsatisfactory, and has 
to be superseded by a more effective one. 

2. A train of wagons on a single line. This is 
useful as a temporary measure when it is desirable 
to hurry on a piece of the heading, in which the 
former method would otherwise be employed, but it 
should at no time be considered as more than tem- 


porary, to be replaced as soon as possible by a more | 
It may, however, when the | 


complete system. 
heading is making slow progress, be occasionally 
advantageous ; but when the quantity of débris to 
be removed is large it is inadequate, It was tried 
in the upper heading of the St. Gothard Tunnel, 
and relinquished as difficult and wasteful of time. 

3. A train of wagons running on a single line 
with a siding. (See Fig. 1 on opposite page), 





| apparatus is removed from the end of the heading 
|and placed on the siding at A. The empty train, 
'standing on the main line at B, is pushed forward 
| to C, and backed into the siding. Wagon 1 is taken 
to the end to be filled, going back—when loaded— 
to its original position at B, and being replaced by 
|No.2; and so on until the whole train has been 
loaded, when the boring apparatus can again be 
| brought forward and set to work, The construc- 
| tion of these sidings (wher the work is progressing 
| rapidly) becomes a serious item ; still, the method 
has many advantages. The use of a turntable at 
C is not recommended, as it does not work so well 
as ordinary points and requires more care ; where, 
however, the siding is at an angle with the main 
line, it may be employed as shown at D. ‘The use 
of a traverser (Fig. 2) is to be avoided, as the wagons 
can only be transferred one by one, and it is very 
apt to get clogged where the material removed is 
moist, As nothing is saved in construction, this 
plan may be set aside as undesirable. The distance 
|of the siding from the working face should not 
| (according to Mr. Bergemann) be more than 275 
yards, or less than 35. Although this method is 
superior to Nos. 1 and 2, it has many drawbacks. 
The wagons must be loaded singly, so that only a 
limited number of labourers can be employed, 





whilst accidents and interruptions are certain to 
occur, and the cost is considerable. When this 
system is used the following dimensions are recom- 
mended : 


ft. in. 
Width of gallery oo «= oes 
” track ide 3.0 
Length of wagons 10 0 
Width a aos tae 5 8 
Height re ee ogee 
These wagons will contain a little over 4 cubic 


yards. ; 

4. Train of wagons running on a double line 
(Fig. 3). Under certain conditions this system may 
be used with advantage in an upper heading; as, for 
example, where the materials for the roof are all 
ready at hand. It has seldom been adopted, and it 
is not certain that the advantages gained are suffi- 
cient to compensate for the extra cost, more especially 
as the wagons have to be reduced in width, in order 
to give space. Its working is shown in Fig. 3. The 
empty wagon stands on the line A; No. 1 is pushed 
up to the work on line A, No. 2 being shunted on 
to line B, and run up alongside No. 1, and the two 
trucks (when loaded) are run down on line B and 
replaced by two empty ones. 

5. A single line with a tramway at the side. This 
arrangement (shown in Fig. 4) was used in the 
upper heading of the St. Gothard Tunnel. The 
débris is loaded into baskets, seven or eight of which 
are placed on a truck running on the tram line. The 
truck is pushed up to the nearest empty wagon, and 
the baskets are emptied into it. This enables two 
gangs of labourers to be employed, one for filling 
the baskets and the other for emptying them into 
the wagons. The tramway used was 12} in. gauge 
and about 230 ft. in length, and was made in sections 
of 15 ft. in length, colliery rails being employed, 
with diagonal flat iron sleepers. As the work pro- 
gressed, these sections were easily removed and 
re-laid. This combination answered satisfactorily, 
and appears to be thoroughly practical. Only 
fifteen men were employed on this work in the St. 
Gothard Tunnel, and as all the expense incurred 
produces a direct result, the author considers it 
highly to be recommended from an economical 
point of view. 

6. A single line with two permanent tram lines 
and auxiliary tram trucks. This plan (Fig. 5) was 
adopted in the lower heading of the Cochem Tunnel. 
Small trucks, containing about balf a cubic yard, 
were loaded at the workiug, and taken up an inclined 
plane to the upper heading, along which they passed 
to a tip, through which they were emptied into the 
ordinary wagons standing in the lower heading. 
A section of the double line in the lower heading is 
shown in Fig. 6; the gauge was arranged so that 
the two outer rails were of the normal gauge, and 
could be utilised for ordinary wagons, whilst the 
two inner ones could be easily removed when no 
longer required for carrying the small tip wagons. 
A windlass worked by a compressed air engine was 
used for drawing the trucks up the inclined plane. 
The rapidity of this arrangement is great over 20 
cubic yards having been removed in less than six 
hours ; but against this advantage must be set its 
costliness and liability to interruption. 

So far the author has simply described the various 
systems which have been employed, criticising each 
fully, and weighing its advantages and disadvantages, 
Whilst inclining to the Cochem plan (No. 6), he 
admits (as we have already shown) the serious objec- 
tions to its use, and he proceeds to give a description 
of his own method. 

7. A single line, with two movable train lines and 
tip wagons. 

This system necessitates the construction of 
special wagons, the principle of which will be seen 
in the accompanying illustrations (Figs. 7 to 15). 
‘They are made with hinged sides and ends. When 
the empty wagons are brought up to be filled, the 
ends are let down (as shown in Figs. 7 and 8), 
forming a complete line for the tip wagons to run 
from end to end of the train. A movable platform 
(Fig. 12) with a double line of rails is hooked on to 
the end wagon, as shown in Fig. 13. ‘The tip 
wagons are loaded on this platform, and run along 
through the train to the furthest truck, where they 
are tipped. ‘They are guided by a single rail while 
running through the trucks, the inner wheels run- 
ning on aniron plate. When the train is loaded 
the platform is lowered on to the line, on which it 
runs with small wheels, and with the tip wagons 
upon it can be pushed out of the way, in order to 
allow the boring apparatus to be again brought 





forward out of the niche into which it has been 


























































































































































































274, 


ENGINEERING. 


[Marcu 18, 188, 








shunted during the loading. Four men are required 
to load the tip wagons and two more to run them 
up the inclined plane, and on into the furthest 
empty wagon, where they tip them and level the 
stuff before running them back to be reloaded. 

Mr. Bergemann sums up the advantages of his 
system by pointing out that under it no time is 
wasted, the cost of working is small, and it is 
entirely independent of machinery. He states that 
it has never been tried, but as he considers that it 
retains all the advantages of the Cochemplan, with- 
out its great expense and necessary dependence 
upon machinery, which is liable to get out of order, 
he recommends its trial. 

We have endeavoured to give a general idea of 
the principle and scope of this publication; but 
without giving a complete translation of it, it would 
be impossible to do justice to the care and thorough 
practical knowledge which the author has brought 
to bear upon the subject. The book is put together 
in a thoroughly systematic manner, all the argu- 
ments for and against each system are carefully 
considered, and it should prove a valuable addition 
to the literature of the subject. 








COTTEW’S MARINE BOILER. 

WE give on page 273 engravings of one of Cottew’s 

atent marine boilers, of which a number have been 
made by Messrs. Abbott and Co., of Newark-on-Trent, our 
illustrations showing this boiler as fitted to the steam 
tug Victoria, of Yarmouth. This boiler consists of 
three barrels, each completely distinct from the others 
save for the pipe connexions hereafter mentioned, and 
each having its own water level and steam space. 
The relative positions of the three barrels will be seen 
from Fig. 1, the upper barrel C being supported from 
the two lower ones A A by gusset plates as shown. 
Each of the lower barrels A A contains two furnace 
tubes, which traverse it from end to end like those of 
an ordinary Lancashire boiler, the products of combus- 
tion from the furnaces being delivered iuto an uptake 
B of the form shown. 

The uptake has water space sides and back, and it is 
made distinct from the barrels so that it can be taken 
out and repaired without disturbing the remainder of 
the boiler. The water spaces of the uptake are con- 
nected with the upper barrel by the water circulating 
pipes E shown in Fig. 2, while the upper side of the 
uptake is connected to the top of the upper barrel by 
the steam connecting pipe D. Other steam pipes D also 
connect the top of the upper barrel with the steam 
spaces of the lower barrels as shown in our illustrations. 

The upper barrel C is somewhat shorter than the 
others, and is, as shown, an ordinary multitubular boiler, 
the tubes communicating at one end with the uptake B 
and at the other with the smokebox carrying the chimney 
N. From the upper boiler feed pipes G G are led to the 
two lower barrels, the pipe G being carried up inside the 
upper boiler to the level of the proper water line, so that 
in the ordinary working the water must be kept ata 
proper height in the upper barrel to insure a supply of 
water to the lower barrels. The main feed pipes are at 
F F, and in regular working the water is first delivered 
into the water spaces of the uptake, thence passes into 
the upper barrel, and from this is supplied as required 
to the two lower barrels. Auxiliary feed pipes H H are 
however provided, by means of whieh the feed can, if 
the necessity should arise, be delivered direct into either 
the upper or lower barrels. The pipes I I are blow-off 
pipes, K K scum pipes, and L waste pipes from the 
safety valves. The steam for the engines is taken off 
from the lower barrels by the stop valves at M. 

The feed water all traversing the upper barrel, and 
thence passing to the lower ones, it is claimed that the 
evaporation chiefly takes place in the latter, and that 
hence the tubes of the upper barrel keep clear of deposit, 
the salt, &c., being thrown down on the lower barrels 
which are of such construction as to admit of being 
readily cleaned. The arrangement of the boiler is very 
compact, while owing to the moderate size of the barrels, 
they are made of much thinner plates than are required 
for the ordinary pattern of cylindrical marine boiler. 
The arrangement also gives a good length of “run” for 
the products of combustion before they reach the smoke- 
box, and we are informed that the temperature in the 
latter rarely exceeds 600 deg. Fahr. The boilers have been 
titted by Messrs. Abbott and Co., to (amongst others) the 
Victoria, of South Shields, the Lord Collingwood, the 
Star-o’-Gowrie, the Telegraph (of Poole), the Spind- 
rift, the Spurn, the Prince Consort, and the Victoria, of 
Yarmouth, and we understand that they have proved 
very good steam generators. All the vessels just named 
carry passenger certificates from the Board of Trade. 








New Brunswick RarLtway.—This line has changed 
ownership during the past year, and the company intends 
to change the gauge from 34 ft. to the standing gange of 
4ft. 84in., fully repair the road and extend it to » conuexion 
with the Riviére da Loup Railway, and thus open a line to 
Quebec, 


THE FONTAINE LOCOMOTIVE. 

A FEw months ago (vide page 301 of our last volume), 
under the title of “A Curious Locomotive,” we gave in 
a “Note” some particulars of a singular engine which 
was then being built at the Grant Locomotive Works, 
Paterson, New Jersey, U.S.A., from the designs of 
Mr, Eugene Fontaine, of Detroit. We are now through 
the courtesy of our contemporary, The Railroad Gazette 
of New York, enabled to reproduce from that journal a 
perspective view of this remarkable locomotive. Mr. Fon- 
taine’s engine is especially intended for high speeds, and 
a reference to the engraving on page 277 will show that 
the designer in place of employing driving wheels of 
large diameter, has thought it better to run these wheels 
at a higher number of revolutions than the crankshaft 
by means of the arrangement shown. Thus the crank- 
shaft is mounted above the boiler, and carries at its ends 
a pair of wheels carrying crank-pins to which the con- 
necting rods are coupled, the cylinders being steeply 
inclined. The wheels just mentioned are 6 ft. in dia- 
meter, and are forced into close frictional contact with 
a pair of wheels 4ft.8 in. in diameter mounted outside 
the driving wheels. The idea of employing friction 
wheels in this way is by no means new, and it is cer- 
tainly most difficult to see what possible advantage can 
be gained by the system. The Railroad (jazette speaks 
of the Fontaine locomotive as follows: 

We have no very definite reports of the operation of this 
machine, but credit must be given to the inventor for 
having the courage of his convictions, and of building an 
engine according to this plan, and paying the cost of it 
himself. It has been employed for some time on the 
Canada Southern Railway. 

The following are its principal dimensions. It is to be 
regretted that the diameter of the driving wheels has been 
omitted, but the omission was discovered too late to 
supply the required dimension before going to press. 

Gauge of road ove ee a 4 ft. 8} in. 
Total wheel base... one one 21 ft. 5 in. 
Total weight of locomotive in work- 

ing order eco 62,000 Ib. 


Total weight on driving wheels 32,000 ,, 
Diameter of driving wheels sit 
“a upper friction wheel... 72 in. 
ps lower friction ,,  « 
de truck wheels ... hie 42 ,, 
a cylinder ad sin 16 ,, 
Stroke of cylinder ... ees alee 24, 
Outside diameter of smallest boiler 
ring.. oun eve os dee 48 in. 


Size of grate... 


622 in. x 33$ in. 
Number of tubes 140 


Diameter of tubes ... ae és 2 in. 
Length of tubes... iad eee 11 ft. 
Square feet of grate surface a 144 
- »» heating surface in 
firebox nai mn = i 100 
Square feet of heating surface in 
tubes ki ane sal sis 806 
Total feet of heating surface se 906 
Exhaust nozzle, single or double... double. 
Diameter of nozzles on ia 3 in. 
Size of steam ports ... F ee «12in. x I} in. 
exhaust ports po eo «=>. M4 in. 24 in. 
Throw of eccentrics wen me 5 in, 
Outside lap of valve ws ove - 
Inside = ‘ais ne none. 
Size of main driving axle journal 7} mn. 
Size of truck axle journal ... ine 5 


© ss 
Capacity of tank ... one eco 2000 gals. 








A NEW DEPARTURE IN GASMAKING. 

So far as the manufacture of coal gas in this country 
is concerned, the stereotyped system of heating the 
retorts by the use of one furnace for each oven of three, 
four, or more retorts, rarely, if ever, exceeding seven, is 
still in force, and solid fuel in the shape of coal or coke, 
or a mixture of both, is still the ,heating agent. Little 
or nothing of any practical importance has been done in 
the way of adopting the system of using gaseous fuel 
and the heat regenerative principle in the gas manufac- 
ture in any of our large towns—a circumstance which 
may probably be due to the comparative cheapness of 
solid fuel in this country. Abroad, however, there is a 
very different condition of things prevailing as regards 
the cost of coal; and, accordingly, in Paris and other 
large cities on the Continent, Dr. C. W. Siemens’ heat- 
regenerative system has been largely brought into use, 
and with marked benefit in the shape of economic 
results. 

But we are now in a position to announce that a 
very important step in advance in the same direction 
is about to be made at home. It may be remembered 
that a few weeks ago Dr. Siemens had occasion to 
deliver a discourse of a most interesting and instructive 
character on “Gas and Electricity as Heating Agents,” 
under the auspices of the Glasgow Science Lectures 
Association; and when visiting Glasgow to perform that 
service, Dr. Siemens had, by appointment, a conference 
with the leading members of the Corporation Gas Com- 
mittee, who were desirous of learning how far they 
could apply his system of regenerative gas furnaces to 
the heating of the retorts at one of their large gas-manu- 
facturing stations. The result of this conference has 
been that a trial of the system is now to be made. 


publicly described a gas producer which he deemed to be 
a great improvement on that already in use, the gas 
prepared in it being possessed of superior calorific power 
owing to the comparatively small quantity of nitrogen 
contained in it. The raw material charged into the 
producer through the hopper above will be the coke 
or char remaining in the retorts after the cannel coal 
used in the process of gasmaking has undergone com. 
plete distillation; and at the bottom of the producer 
there will be generated a large volume of steam which 
in its ascent through the mass of incandescent coke. 
will yield free hydrogen gas, and with the fixed carbon of 
the coke, carbonic oxide. The plant to be laid down in the 
first instance will consist chiefly of one gas producer of 
the new form, together with such reconstructions an 
may be necessary in adapting the heat regenerative 
system to the retort ovens with which the producer ig 
to be connected. Four ovens, each containing seven 
retorts, are at first to be brought under the new system 
the trial of which, by the way, is to be made at the 
Dalmarnock Gas Works. The necessary plans are already 
in the hands of Mr. Foulis, the general manager and 
engineer to the Corporation Gas Committee, who will at 
once proceed with the work devolving upon him. Woe 
need scarcely say that we shall await with considerable 
interest the results of this “new departure” in actual 
practice in gasmaking. 








TIDE GAUGES. 

On Tuesday, the lst of March, at the Institution of Ciyi] 
Engineers, Mr. Abernethy, F.R.S.E., President, in the 
chair, a paper was read on ‘‘ The Tide Gauge, Tidal Har- 
monic Analyser, and Tide Predicter,” by Sir William 
Thomson, LL.D., F.R.SS. L. and E., M. Inst. C.E. 

The author stated that the self-registering tide gauge 
was a well-known instrument for automatically recording 
the height of the sea level, at every instant, above or below 
some assumed datum line. ‘The first essential of the 
instrument was a floater, which rose and fell with the 
water. The practical annulment of wave disturbance, so 
that the floater at each instant might be nearly enough in the 
position corresponding to the mean of the water level for 
several minutes, was an important detail. The next thing 
was mechanism to cause a marking pencil to move ina 
straight line in simple, but much reduced, proportion to the 
motion of the floater. The instrument was completed by 
clockwork, carrying paper with a uniform motion perpen- 
dicularly across the line of motion of the pencil, with proper 
arrangements to cause the pencil to press with sutlicient 
force on the paper to make it mark. 

The tide gauge described differed from other tide gauges 
only in certain dynamical and geometrical details, designed 
for giving, in more convenient form, results of greater or 
of better assured accuracy ; with a smaller floater, and 
finer and smaller, but not less hardy, mechanism. ‘he 
leading idea for the design of every machine ought to be 
the work done by it. In the tide gauge the work done was 
the moving of the pencil across the paper, subject to the 
pressure required to produce the mark. 

The author’s first object, therefore, was to minimise the 
friction of the pencil carriage. Considerable progress had 
been made towards attaining this object in the ink marker 
of the South Kensington tide predicter, and in the author's 
first tide gauges exactly the same geometrical slide was 
used as in this instrument. In it the motion of the marker 
was vertical, the axis of the paper cylinder being vertical, 
instead of both being horizontal, as had been the case in all 
previous tide gauges. The couple, constituted by gravity 
downwards through its centre of gravity and the upward 
pull of the bearing wire, was balanced by the reaction of 
the paper on the marker, in a horizontal line, near the 
bottom of the mass, and an equilibrating horizontal'force, 
constituting the reaction of the plane bacx of a fixed guiding 
frame against a round-ended pin fixed to the back of the 
marker near the top. 

Thus the equilibrium of the marker was a simple and 
direct application of Poinsot’s theory of the equilibrium of 
couples. ‘he five sliding points of a geometrical slide were 
systematically provided for the marker, so that, while its 
motion was perfectly steady, it was as little opposed vy 
friction as might be. An improvement upon this marker, 
designed for the second of three tide ganges, being erected 
on the Clyde by the Trustees of the Ciyde Navigation, was 
also described. In this the pressures of three of the five 
sliding points were annulled ; and the sole friction against 
the motion of the marker was the friction of the pencil on 
the paper. ‘The author’s tide gauges had hitherto all been 
provided with the means of using continuously a band of 
paper long enough to allow the curve to be traced on it simply 
and without break, through the whole length required for a 
year. ‘Thus, if it were not desired to take away any tracing 
of the machine for examination or reduction through the 
course of a year, no other work was necessary than to wind 
the clock once a week, or once a fortnight, and to put in 
afresh lead for the pencil as often as one was needed. 
The two cylinders for the paper supply and for the haul off 
might, however, be omitted or left unused, in any case in 
which it was desired to mark a week’s or a fortnight’s 
curves on a single 24 hours’ length of paper, as had been 
hitherto usually done in other tide gauges. This involved 
the trouble of taking off a paper of curves and putting on 
a fresh piece of blank paper once a week or once a fort- 
night ; and had the considerable disadvantage of giving a 
more confused appearance, and involving some practical 
difficulty and inconvenience in picking out the right curve 
for a particular day. On the other hand, the old plan had 
the grest advantage of using less paper, and giving the 
results in a more compact form, and also some advantage 








In the lecture already alluded to Dr. Siemens had first 
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analyser. Specimens of both the old and the new plans 
were exhibited. , Q ; 

The object of the tidal harmonic analyser was to substi- 
tute brass for brain in the great mechanical labour of 
caleulating the elementary constituents of the whole tidal 
rise and fall, according to the harmonic analysis inaugurated 
for the tides by a committee of the British Association 
appointed in 1867, and carried on till 1876, and recently 
adopted by the Government of India. The machine con- 
sisted of an application of Professor James Thomson’s 
dise-globe and cylinder integrator to the evaluation of the 
integrals required for the harmonic analysis. The 
principle of the machine and the essential details were 
fally described in papers communicated by Professor James 
Thomson and the author to the Royal Society in 1876 and 


78. 
The author described the machine, which was illustrated 
by detailed drawings and photographs,* and he showed the 
working of it by a model, having five disc-globe and 
cylinders, which has served as model for the meteorological 
harmonic analyser, constructed for the Meteorological 
Committee, and now regularly at work at their office, under 
the superintendence of Mr. RK. H. Scott. This instrument 
also served to determine, from the deviation curve, the 
celebrated “A BCD E” of the ‘ Admiralty Compass 
Mannal’”’ for the deviation of the compass in an iron ship. 

The tide predicter performed the mechanical work of 
calculating the sum of the heights (positive or negative) 
above the mean level, due to the several simple harmonic 
constituents of the whole tidal rise and fall, determined by 
the harmonic analysis from observations for any particular 
port. The object was to predict for the same port for 
future years, not merely the times of high and low water, 
but the position of the water level at any instant of any 
day of the year. The mode of combining the several con- 
stituents adopted by the author originated in a suggestion 
made by Mr. Tower in August, 1872, who said, ‘‘ Why not 
use Wheatstone’s plan of the chain passing round a number 
of pulleys, as in his alphabetic telegraph instrument ?’’ This 
proved the very thing wanted. The plan was completed, with 
a fine steel hair-spring or wire, instead of the chain which 
was obviously too frictional for the tide predicter. The 
general object of the tide predicter and some of the details of 
the first instrament—which was exhibited by permission 
of the Science and Art Department, under whose care 
it had been permanently placed by the British Association— 
were described in the catalogue of the South Kensington 
Loan Exhibition of 1876. A second instrument, including 
twenty tidal constituents, instead of the ten in the original 
instrument, and with greatly improved arithmetical 
exactness in respect of the several shafts, and on a much 
larger scale than that of the first instrument, had been 
constructed for the Indian Government by Mr. Légé, 
under the superintendence of Mr. Edward Roberts, and in 
accordance with the author’s advice. In it, as in the 
British Association instrament, the number of teeth in 
the toothed wheels was calculated by Mr. Roberts. This 
instrument had already done excellent work, in predicting 
the tides for the Indian ports as given in the volume of 
tide tables for the year 1881, prepared by Captain Baird, 
R.E., assisted by Mr. Roberts, who had had charge of the 
instrument in London. The author had nearly completed 
a third instrument with great simplifications of mechanism, 
one important result of which was that it was adapted to 
run off a year’s tide curve in twenty-four minutes, instead 
of four hours, required by each of the first two instruments. 
Detailed drawings of this instrument, so far as at present 
completed, were exhibited. 





ON STONE-DRESSING MACHINERY.t 
By Mr. J. D. BrunTOoN and Mr. F. Trier. 


Ir has been for some time the desire of the authors to 
introduce to the notice of the members of this Institution 


their machines for dressing and turning stone ; but they | 


have delayed doing so until now, because they wished first 
to perfect the details, and especially to be able to say 
that they had practically mastered granite, that most 
difficult of stones fo deal with. The machines now to be 
described have undergone the test of practical working, 
and have been pronounced to be good, serviceable, labour- 
saving machines by persons who have used them for some 
time past, and are using them still. 

Much ingenuity has been put forth, and numerous 
attempts have been made to shape or dress stone by 
mechanical means; but no attempt will here be made to 
describe the various machines that have been devised. 
Suffice it to say that, saws being excepted, they for the 
most part aim to do the work by means of chisels of some 
form or other, applied either to chip or to scrape away the 
irregularities of the stone. It is at this point that the 
authors’ machines diverge from the beaten path, and take 
hold of a new principle of action ; the action, namely, of 
circular rotating cutters, operating by rolling to chip off 
from the stone the inequalities of its surface. 

This constitutes the elementary principle ; and may be 
stated as a rolling pressure brought to bear at the base of 
a certain projecting portion of stone, with the intent to 
force it off. ‘The great power of such a pressure to effect 
the desired object is due to the fact that its incidence at 
any given moment (or what may be called the tread of the 
cutter) extends over a very small space, and that upon 
this small space the whole force in exercise is concentrated. 
It remained to contrive such a mechanical arrangement as 
should successfully apply this principle. 

We have in stone a material composed for the most part 
of particles hard enough to cut and wear away the hardest 
steel, but held together by a cohesion relatively far feebler 





* The harmonic analyser was illustrated and described 
on page 561 of the last volume of ENGINEERING. 

+ Paper read before the Institution of Mechanical Engi- 
neers. 


than that which holds together the molecules of steel or 
chilled cast iron. Hence it will be evident that in attacking 
such a substance by a metal tool, it is of the first import- 
ance that attrition be avoided. If this enters in any con- 
siderable measure into the conditions of the contest, the 
metal will be worsted ; but if it be a question of simple 
pressure, the stone will inevitably be overcome. 

The first application of the principle was to the turning 
of stone, especially granite. The simplicity of this applica- 
tion was due to the circumstance that the constantly 
revolving stone presented a continuous surface for attack ; 
and the contact of the edge of the cutter with the surface 
was therefore untroken. The cutter once set in motion by 
contact with the stone continued rolling, and being placed 
at an angle of about 25 deg. to the axis of the stone, 
chipped the surface away incessantly in a spiral line, as 
the slide rest and tool holder moved along the bed of the 
lathe. Nothing more was needed. The concurrent revolu- 
tions of the stone and the cutter reduced attrition to a 
minimum, and considerable speed of surface rotation was 
| attainable. With two cutters, one on each side of the 
| column, an inch and a half or more would be taken off at 
|one time. In fact, the work of a fortnight was brought 
within the compass of a day, and the character of the work 
| produced was in every respect superior. 
| But when the anthors came to deal with plane surfaces, 
| many difficulties presented themselves. Contact with the 
stone was necessarily intermittent. To accomplish a useful 
| quantity of work speed was required: but to bring cutters 
| into rapid rotation by a contact with the stone which was 
made and broken at every moment, involved much attrition 
and consequent wear. 

Although it may seem, as it does now to the authors 
themselves, a very simple remedy for this difficulty, to 
drive the cutters —in other words, to give them a mechani- 
cal absolute rotation, such that their edges should roll on 
the stone; yet this simple remedy was not thought of till 
| several years had been spent in efforts to dress plane 
| surfaces by simple contact. The machine, as represented 
| by the diagrams, is the ofispring of this slowly-attained 
| perception of what, in the shape of mechanical arrange- 

ment, the nature of the case demanded. 

| Fig. 1 (see page 276) represents in section the chuck, 
|or cutter carrier; and exhibits the way in which the 
| cutters are given a determinate rotation on their own axes, 
at the same time that they are carried round in a circle 
| by the revolution of the carrier ; their outer edges thus 
| describing a circular path, whieh may be called the track. 

| The chuck is a cast-iron circular box, bolted to the 
| flange F of the shaft, on which it revolves. Into it are 
| fitted the cutter spirdles h; in number three, six, nine, 
or twelve, according to the size of the chuck. The cutters 
| are fixed on their spindles by split nuts: a part of each of 
| these nuts is a cone, which enters into the conical hole in 
| the centre of the cutter. When screwed up the nut con- 
tracts, and grips the thread of the spindle, so that nut, 
| cutter, and spindle become as one piece. On each spindle 
| is keyed a bevel pinion e; and all the pinions contained in a 
chuck gear into, and are driven by, the central bevel wheel 
b: this is keyed on the central shaft k, which passes 
through the centre of the main shaft, and receives its 
motion by means of the pulley shown in Fig.3. The chuck 
is driven by the larger pulley shown in the same figure. 

The rates of cutter rotation and of chuck rotation are 

so adjusted relatively one to the other, that the cutter 
edge shall exactly roll in the track. For instance, in the 
case of a chuck having a track of 2 ft. diameter and cutters 
of 8in. diameter, for every revolution of the chuck the 
cutters will make three revolutions. 
Theoretically, with an exact roll of the cutter edge on 
the stone there should be no attrition ; and this is probably 
not far from being realised in practice. But coincident 
with the roll of the cutter there is a forward movement of 
the stone which is in fact a rub, distributed over the edge 
of the entter as it rolls; and to this it is probably due 
that there is any appreciable wear of the cutters at all. 

The ordinary speed of a chuck is 300 to 350 revolutions 
per minute; the cutters themselves making 900 to 1050 
revolutions in the same time. 

The tread of a cutter, that is to say the length on its peri- 
phery that is in contact with the stone at any given moment, 
may be put at ?in. The durationof contact of any given 
tread will therefore be found by dividing one minute by the 
circumference of a 2 ft. track, multiplied by 300 revolutions, 
| and divided by 3; or by 60,290. Thus in round figures the 
duration of contact is a thousandth part of a second ; 
during which the advance of the stone will be less than the 
three-thousandth part of an inch. The result of this small 
amount of attrition, and of its being distributed so rapidly 
and evenly over the whole circumference of the cutter, is, 
that there is no perceptible heating, notwithstanding that 
the circumferential velocity of the cutters is about 2000 ft. 
per minute. Pulleys of different diameters are provided 
for the central shaft, to vary the speed of the cutters, as 
required by their diminished diameter consequent upon 
wear. The inclination of the cutters tothe plane of the 
stone is 45 deg. 

We have next to explain a refinement which is of great 
value ; namely, the placing the cutters in steps, or so as to 
cut in different planes. The authors in practice usually 
employ three planes ; and for convenience the cutters may 
be called respectively X, Y, and Z, Z being the last or 
finishing cutter, as in Fig. 2, page 276. 

Several important advantages accrue from this arrange- 








ment, 
1. The bevel of the edge of the cutter Z may be made 
much more acute, because it has so little to do, and its face 
pressure against the stone is lessened in consequence. The 
acute edge of Z greatly facilitates the production of sharp 
arrises and unbroken corners. 

2. The action of Z is to break away the stone from under 
the foot—so to speak—of Y ; and of Y to do the like for 





X ; thus the face pressure of Y and X is also diminished, 





and the attrition still further reduced. This effect is very 
perceptible, both X and Y wearing to a square edge. 

3. The arrangement renders ‘plucking’ of the stone 
impossible. Fig. 2 illustrates this point ; it will be seen that 
a cutter taking, or, as perhaps better expressed, lifting a 
heavy chip, would be very likely to break away the stone 
below the surface. Cutter X does so; but Y and Z follow- 
ing obliterate these plucks, and they cannot pluck by 
reason of the overlying stone above the plane of X. A chip 
lifted by Y must necessarily break upwards, and still more 
so a chip lifted by Z. It thus comes to pass that a stone 
exceedingly difficult to dress by hand without plucks (for 
instance Red age | can be dressed by this machine, 
taking a heavy cut, and yet producing a surface entirely 
unplucked. 

4. It becomes quite practicable to take off at one opera- 
tion the whole of the inequalities of an ordinary quarry 
scabbled stone. With this end in view the authors are 
now making machines with four cutters, placed in four 


steps. 

With regard to the material of the cutters, it has been 
found that for all kinds of sandstones, grit stones, and free 
stones, as well as for the magnesian limestones and oolites, 
chilled cast-iron cutters answer perfectly. One of these is 
on the table. It is chilled on the outer conical face, so that, 
as it wears, and is ground on the lower edge or base of the 
cone, the cutting edge is always formed against the chilled 
surface. The endurance of these cutters is very satisfac- 
tory. Ina six-cutter chuck, dressing from 40 to 50 square 
feet of Newcastle grit per hour, the cutters will last seven 
or eight hours without changing. A cutter is grourd ina 
few minutes, by means of an ordinary grindstone and a 
simple mechanical appliance, and is then ready for use 
again. A cutter will usually last for twenty such grind- 
ings before it is worn out. Its first cost is 3s. 

For hard limestones, steel cutters are necessary on 
account of the resistance presented by these stones ; but the 
wear is quite insignificant. A set of cutters will last several 
days without changing. For granite also steel cutters are 
required. In thg lathe a cutter will run for about ten 
hours without sharpening, dressing once over 250 square feet 
of granite. In dressing plane surfaces the wear, in the case 
of granite, is greater than in turning, but still moderate, the 
tool cost being less than that attendant upon hand labour. 
In dressing the softer kinds of stone, such as Newcastle grit, 
Bramley Fall, Dumfries, Red Mansfield, &c., the travel of 
the table is »; in. for each revolution of a Zeutter. With 
a chuck of six cutters working in three steps, there are two 
Z cutters ; therefore the table travels 4 in. for each revolu- 
tion of the chuck, or 36in. per minute, if the chuck makes 

24 revolutions. 

If a stone 2ft. Gin. wide and 4ft. Gin. long were to be 
dressed, ‘a breadth of about 9 in. each side would first be 
taken, and then a middle cut of 12 in. would finish it. Each 
cut would take, including the time occupied in raising or 
lowering the chuck, about three minutes, or say ten minutes 
for the whole stone, which has a superficial area of 
” square feet ; this is equal to about 65 square feet per 

our. 

With stones of 12 in. to 14 in. wide, which can be dressed 
in one breadth, 50 lineal feet are passed through and finished 
per hour; and much more might be done if the machine 
were kept well supplied with stone. The labour connected 
with a machine doing this amount of work is performed 
by three men and a boy. 

In order to produce a good arris, the axis of the chuck 
must be two or more inches outside the stone, either above 
or below, as the case may be; and the rotation of the 
chuck, to give the best result, should be, not inward, but 
outward, as in diagram Fig. 4. 

A few words will suffice to describe the general construc- 
tion of the whole machine, Fig. 3. S is the standard, 
having vertical planed faces, against which the saddle T 
is held by ordinary slides. This saddle T is raised or 
lowered by the screw U, which is actuated by the puileys 
K K. A is the chuck, and C the hollow chuck shaft, carried 
in bearings in a cylinder contained in the saddle T. The 
axis of C is inclined to the axis of the cylinder to the extent 
of =’; in. in the foot, so as to give to the chuck, and to the 
plane of rotation of the cutters, a slight inclination to the 
face of the dressed stone, for the purpose of back clearance. 
The cylinder can be turned round in the saddle by means 
of the handles L, so as to alter the direction of this inclina- 
tion or tilt ; and it can be moved ont or in, to regulate the 
cut to be taken off the stone. When the saddle and 
chuck are set for the work, the saddle is clamped fast to 
the standard by a turn of the screws M M, and the cylinder 
to the saddle by the screws NN; this secures rigidity. E 
is the central shaft, passing through the hollow skaft C. 
On this is keyed the central wheel, by which the absolute 
rotation is given to the cutters. F is the table on which 
the stone to be dressed is fixed. Worms gear into a rack 
under the table, and impart motion to it; and pulleys are 
provided which drive the worms by the intermediate 
gearing. 

Two working speeds of travel in each direction are pro- 
vided for, as well as quick return speeds. 








REGULATORS FOR ELECTRIC LIGHTS. 
To THE EDITOR OF ENGINEERING. 

Sir,—I beg that you will grant me a little space in your 
correspondence for the following note. Your issue of January 
28th contained an account of the regulating system of the 
Brush electric light. By way of comparison allow me to pre- 
sent to the consideration of your readers two diagrams of 
other systems without saying any word as to originality in 
any case, but allowing them to draw their own conclusions. 
The Elektrotechnische Zeitschrift for February 2, 1880, 
contains a lecture by Herr Von Altenech, in which he 
describes the Siemens differential system of lamp regula- 
tion. The following sketch (Fig. 1) shows the disposi- 
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tion of the system as taken from the paper mentioned. 
Here the action of the lamp is as follows. The current 
passes through the closed carbons 2 y and the solenoid of 
thick wire E'. The magnetic influence of this solenoid 
attracts the magnet N.S. and by the lever A separates 
the carbons. By thus increasing the resistance of the arc 
we decrease the comparative resistance of the solenoid of 
fine wire E, and part of the current passing through it, its 
magnetic foree acts so as to again shorten the arc, and in 
this way a proper balance is attained. 








As for the second system, a translation of a few lines of 
a letter appearing in La Lumiére Electrique of May 1, 1880, 
written by M. Tchikoleff, chief of electric lighting of the 
Russian artillery, will suffice to explain it. In order to over- 
come certain faults in the regulators of MM. Foucault 
and Serrin, M. Tchikoleff says that in 1869, he imagined 
the use of the ‘‘ differential action of derived currents” 
for that purpose, and in 1871, he communicated the fact in 
a paper read before the Society of Naturalists, at Moscow. 
In 1874 he designed the lamp shown in Fig. 2, and this also 
was exhibited to the same society. To quote: ‘‘ EE‘ are 
electro-magnets disposed like those of other systems, and 
having on the poles a b circular plates like those in the 
Gramme machine. K is a Gramme or Siemens ring, the 
movement of rotation of which will cause the carbons to 
move by the intermediation of a right and left screw, and 
the two nuts BC, which serve as carbon holders. The 
screw D is used to raise or lower the luminous point. 

*« The current passes from the positive pole of the gene- 
rator to the negative by three derivations, one of which, 
after having traversed the arc, reaches the ring by the 
brushes m n; a second, which after having also passed the 
are, excites the electro-magnet E (or the two electro- 
magnets at once but in a given direction) ; finally a third 
which without passing across the arc, excites the electro- 
magnet of fine wire E' (or the two at once in a direction 
contrary to the last), but in such a manner that its action 
on the ring is contrary in direction to thatof E. _ 

** As a result of this disposition, with a nominal resistance 
of the arc z, the influence of the electro-magnets E E' on 
the ring K will be about nil; but if the resistance of the 
arc augments, the action of the electro-magnet E becoming 
more feeble will allow the preponderance of the electro- 
magnet E', and the ring K will move in such a manner as 
to bring the carbons nearer together. The inverse effect 
will naturally take place if the resistance of the are 
diminishes.”’ ; 

‘These two sketches, while they do not show the lamps in 
their practical form, will be seen to describe two different 
systems established upon the same principle, that of the 
‘* differential action of derived currents.’’ To these we 
mast now add a third, the “‘ Brush.” 

I am, Sir, your obedient servant, 
PuItie WALKER, 
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TRANSMISSION OF HEAT AND POWER. 
To THe Epiror or ENGINEERING. 

Sir, - I have thought it would be of interest to give you 
some particulars of experiments which have been carried 
out in the United States relative to the transmission of 
heat and power to a distance from the generator. I have 
searched amongst my papers for the experiments of the 
late Mr. Max Hjortsberg in vain, so that unfortunately I 
can only offer you at present a very brief description of 
what has been done, and which from an engineering point 
of view will be, I fear, very incomplete. 

There are two systems which are receiving attention in 
the States, both of them being intended to be used for the 
supply of heat and small power to the inhabitants of cities, 
viz., steam and highly heated water. 

Mr. Holly, the inventor of the high-pressure pumping 
system, was the first to experiment on a large scale as to the 
ability of carrying steam for considerable distances. About 
three years ago he put down a line of pipes in his native 
town of Lockport, New York, with comparative success. 
He has in several places put down plant for the same pur- 
pose, but the most successful one has been at Hartford, 
Connecticut, as I mentioned in my former letter. There 
Mr.Bardett Loomis, aided by his friends, determined to put 
down a plant differing from Holly’s practice in several 
material points, and experience has shown that his judg- 
ment was correct. He carried steam throngh about a mile 
and a half of pipes, ranging from 6 in. to 2} in. in‘diameter, 
under a boiler pressure of 70 Ib., and he informs me that 
at the further end of the plant, the pressure is reduced only 
2\b., but unfortunately he does not give how much steam 
passed through the pipes at that point, so that this figure 
cannot be utilised for determining the loss in carrying the 
steam so great a distance. The covering he uses for the 


many years are passed every city of any size in the United 
States where it is cold enough to require heat in the winter 
will have some general system of heating. 

The hot-water system spoken of has been claimed by the 
inventor, Mr. W. E. Prall, of New York, to be a superior 
means of doing what has hitherto been done by steam. 
He contends that water is a better medium for the 
storage and conveyance of heat than steam, and he claims 
as superior features the facts that pumps can be used to 
circulate the water at seasons of the year when very little 
heat is being taken from the mains, but that little requiring 
to be of a sufficient temperature for cooking, &c. 

His plan is to heat water to a temperature of about 
400 deg., and allow it to circulate through pipes which have 
communication with a circulating pump. He also provides 
a return pipe for the water of condensation. Mr. Max 
Hjortsberg after carrying out the series of experiments 
mentioned, came to the conclusion that in his opinion 
Prall’s system was vastly superior for its intended purpose 
than any steam system. He laid down about a mile of 
piping conveying the water to buildings, where, after 
reducing the pressure, he used the steam generated for 
running the engine of a factory and the unconverted water 
for heating the rooms, stating to me that the loss at the 
end of the pipe furthest away from the generator was 
surprisingly small. 

Mr. Prall is about to lay a plant in New York City, and 
I await the results with very considerable interest, and 
shall be happy from time to time, as they proceed with the 
work, to give you information respecting it. The question 
of measuring or metering the amount of heat and power 
supplied to customers is one still unsettled. Mr. Holly 
designed a steam meter, which consisted of some clock- 
work actuating a small screw shaft, the speed of this shaft 
being controlled by a link worked from a diaphragm which 





pipes is most effective, consisting of logs, bored and turned 
so as as to allow of a2 in. air space between the pipe and 
the log. These logs are creosoted and driven one within 
the other tightly, so as to prevent any circulation of air. 
At intervals of 100 ft. expansion joints are provided, which 
are placed inside cast-iron manholes, also kept air-tight, 
the logs being driven into holes formed in the sides. The 
forms of the expansion joints, reducing valves, and traps 
are all novel, but I will not inflict a description of them 
upon you here. By this plan all the water of condensation 
is returned to the boilers by means of a pipe laid alongside 
the steam pipes, and covered in a similar manner, and into 
which the water of condensation from the various buildings 
is trapped. This gives the material saving not only of! 
aboat 150 deg. of heat, but also of the water, which latter, 

in towns where it has to be purchased from water com- 
panies effects a considerable economy. He informs me 
that wherever his pipes are laid the inbabitants nearly all 
decide to take the heat supplied in preference to continuing 
their old systems of heating by hot air derived from cast-iron 
stoves, or by the old method of stoves and open fires. He 
further tells me that although only started last October, 
he is now heating over 6,000,000 cubic feet of room space, 
and driving about 150 horse power nominal in the shape of 
small engines where the cost of putting down boilers, 
together with the extra risk for insurance would prevent 








Paris, Feb. 1, 1881. United States Consulate General. 





them from being used. There is very little doubt that before 





rose or fell with the pressure of the steam in the pipes 
giving a greater or lesser throw to a pawl working ina 
ratchet. This, however, could not have been successful 
from the fact that he did not charge by its reading, and 
has in most cases thrown them out. Mr. Prall claims that 
by means of a specially made water meter he can register 
the amount of water that is conveyed intoa building before 
it passes the reducing valve, and by this means can measure 
accurately enough for charging. 

The advantages of using these systems are numerous. 
The heat supplied for warming buildings is much healthier 
than that produced by ordinary means. The dirt and 
dust consequent on using open grates and stoves is 
avoided. The risk of fire is greatly reduced, and the 
cost of heating a given amount of space is very much 
smaller when supplied wholesale. For running small 
powers, especially in a country where gas is charged at 
exorbitant rates, it is invaluable, and these facts being 
appreciated by the people, there is generally very little 
difficulty found in obtaining custom. 

Trusting that these few facts, which want of time pre- 
vents my putting in a more interesting shape, will be of 
some interest, 

I remain, Sir, yours obediently, 
Harry OLRICE. 
27, Leadenhall-street, London, E.C., March 3, 1881. 
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A NEW THEORY OF THE STEAM ENGINE. 
To THE EDITOR OF ENGINEERING. 

Srr,—A very remarkable Pee has lately appeared in 
the Bulletin of the Society of the former students of the 
Schools of Arts and Trades in France. It is from the pen 
of M. Chedeville, C.E., is said to be the result of three 

ears’ experiments, and raises a question which so far as I 
oe is new in thermodynamics, and is as important as it 
is novel. 

The experiments were made upon a condensing steam 
engine constructed upon the Pelfréne system, by which the 
steam enters the cylinder at right angles to the piston. 
The engine ir question made 130 revolutions per minute, 
the diameter of piston was a little over 10 in. and the 
clearance a little under 0.6 in., the length of stroke is not 
given. The steam was admitted at a pressure of about 
44 lb. over the atmosphere at a temperature of 291 deg. 
Fabr. The condenser was at 115 deg. Fahr., and when the 
engine was running unloaded the steam was admitted for 
only one-thirtieth of a second at each stroke. 

First the engine was driven without load at its usual 
speed and indicated only 8 horse power with a consumption 


of steam of 373 lb. per hour or > = 46.625 Ib. per indi- 


cated horse power. A dynamometer was then attached 
and loaded to 20 horse power, when the consamption of 


steam was 622 lb. or = = 22.21 Ib. per indicated horse 


power. 

Now if we deduct 373 lb. used to move the unloaded 
engine from the 622 lb. used when the engine delivered 
useful work, we find 622-373 = 249 lb. of steam for 
20 horse power, or only 12.45 lb. per each actual horse 
power made available. 

The absolute temperature of the steam being (461 deg. 
+291 deg.=) 752 deg. Fahr., and that of the condenser 
being (461 deg.+115 .=) 576 deg. Fahr., M. Chedeville 
has calculated the weight of steam that would be used by 
a perfect engine by a formula analogous to the fullowing : 

Ww—_33:000x60xT 
Lx 772x(T—T) 
in which W is weight of steam in pounds, T=absolute 
temperature of steam, T'=absolute temperature of con- 
denser both in degrees Fahr., L—latent heat of steam, and 
772 Joule’s equivalent. The equation thus becomes 
P 59 
33,000 x 60 x'752_ 19 95 1b. of steam per HP. per hour. 
909 x 772 x 176 

We thus see that the 20 horse power usefully delivered 
used very little more than the theoretical ey of 
steam, the ratio being 12.45 to 12.05, leaving less than 4 per 
cent. unaccounted for. 

M. Chedeville argues that the engine must have been 
as efficient as a thermodynamic machine when it was 
unloaded, and that in reality the power consumed to drive 
the engine idle was te = 30 horse power in place of 
8 horse power indicated, and he asks whence come the 
22 horse power of which the indicator takes no account. 

He answers, it is from the impact of the steam on the 
piston. He arguesthat the indicator isters only the 
tension of the steam, and does not record the blow which 
the steam gives the piston at its first entrance into the 
—— He has gone into an elaborate calculation of 
the amount of power of these successive blows, numbering 
no less than 15,600 in the hour, and shows by the applica- 
tion of mechanical principles that they amount to 22.62 
horse power, a very close approximation to the 22 horse 
power estimated by the weight of steam consumed. I am 
not competent to examine his calculation in the short time 
at my disposal, but it is evidently the result of much thought, 
and seems to be very carefully worked out. 

My object in now writing is to call the attention of 
engineers to a subject on which I do not feel competent to 
decide. Similar experiments may easily be tried, in fact, 
I presume have already been tried and recorded, and only 
require to be examined under the light of M. Chedeville’s 
theory. Four things are especially remarkable : 

1. The very large weight of steam per indicated horse 
power required to drive the engine when running idle. 

2. The very small weight of steam per horse power 
utilised as tested by brake, and also shown by indicator. 

3. The probability that the force of impact of entering 
steam should be counted, as well as the tension shown by 
indicator. It is possible that this force of impact em 
account for the superior efficiency of gas engines, in whic 
the piston receives the impact of the explosion delivered 
full on its surface without the intervention of pipes, 
valves, &c. 

4. The probable utility of admitting the steam at right 
angles to the pistons. With the ordinary slide valve the 
blow is aimed not at the piston, but at the opposite side of 
the cylinder. 

I forgot to remark that M. Chedeville takes no credit for 
the additional friction which a loaded engine, as compared 
with an unloaded one, has to bear. Indeed, the indicator 
cards agreed with the friction brake in showing 20 horse 
power additional, viz., 8 unloaded to 28 loaded. 

It has occurred to me that some of the consumption of 
steam, when the engine was ranning light, may have been 
accounted for by condensation in the cylinder caused by 
expansion being pushed too far. Whatever view may be 
taken of these experiments, the discussion of them must 
certainly lead to useful results, and to me at least they 
appear very striking, showing as they do such a wide dis- 
proportion between indicated horse power and consumption 
of steam. 

72, South Mall, Cork. Denny LANE. 

[The engine experimented upon evidently worked under 
uneconomical conditions when light, and under much 
better conditions when loaded. It is by no means so 
generally appreciated as it should be that no engine will 


with an excessively light load. M. 


work economicall 
Reoey is not necessary to account for the 


Chedeville’s new t 
result.—Ep. E.] 


MINE VENTILATION. 
To THE EpITOR OF ENGINEERING. 

S1r,—On the not unnatural supposition that ‘‘ Natural 
Circulation’’ really has a difficulty in following my plain 
unvarnished tale, with your indulgence I will make a 
further explanation. A blowing engine made in Shrop- 
shire as a crack blast engine, was applied as an air com- 

ressor not far from Durham city, and although there was 
eakage and friction enough, it was almost brought to rest 
when the air gauge showed 20 lb. per square inch, and the 
boiler pressure in this case was as muchas 55 lb. per square 
inch. The proportion here of the air cylinder capacity 
to that of the steam cylinder is as 1.34 to 1. In the 
example referred to in my former ietter, the quantity of 
air per revolution was to twice the contents of the engine 
cylinder as 85} to 1. These machines were both of the 
positive type, it is true, but in one case the relative eager 
tion of the engine was 63.8 times as great as in the other, 
** 20 ft. of water’’ being about equal to 10]b. on the square 
inch, would still be about double what is usually estimated 
for blast engines, and three times that intended for this 
particular case. 

Much of what is stated by ‘“ One of Three’ is quite in 
accordance with my own experience, but it is difficult to 
regard ‘* Natural Circulation’’ as thoroughly serious in his 
lucubrations. 

We must allow, bowever, that what is an axiom to some 
men is a red rag to others. 

Yours obediently, 
March 9, 1881. ONE OF THE EIGHT. 








To THE EpIrorR OF ENGINEERING. 

Sir,—Reading the communication from ‘‘ Natural Cir- 
culation’ in your number of March 4, I see the statement 
that pressures or vacaum of 15ft. to 20 ft. of water gauge 
are obtainable with ordinary pit fans. I myself do not see 
the reason why this vacuum should not be reached, pro- 
vided the fan to be properly constructed for exhaustion. I 
have lately tried a Schiele fan, blocking up the inlet and 
exhausting from the close tube, and driving at 6000 revolu- 
tions per minute could only obtain an 8in. water gauge. 
I may state that the fan was constructed as an exhauster. 
I failed to see why, if a Gwynne centrifugal pump will cause 
a water gange of 15ft. to 20ft., this Schiele ventilator 
would not. It would be interesting if some colliery manager 
would be so kind as to close his fan drift and work his fan 
registering the water gauge obtained, and give engineers 
the advantage of his experience. 
I remain, Sir, 


yours obediently, 
Italy, March 8, 1881. C.N 


aN. 





To THE EDITOR OF ENGINEERING. 

S1r,—After the manner of amateur engineers in general, 
“One of Three” settles to his own satisfaction—after 
some difficulty it is true—a question which, even accord- 
ing to his showing, it is almost impossible to decide. 
Assuming that he is right, however, in what he says of the 
relative merits of the fans he names in his letter of the 
23rd ult., what are we to think about the ‘“‘ positive type 
ventilators,’’ which he never even alludes to, but which 
may after all be far superior to those he seems to favour? 

lama constant reader who generally pays great attention 
to the outer sheets of your valuable journal, in which I see it 
stated (page 36 of your impression of Feb 25), on the 
authority of a very eminent firm of engineers, that ‘‘ Root’s 
Patent Mine Ventilator fixed at Chilton Colliery, Ferry 
Hill, is the best and most efficient mine ventilator in this 
country,”’ and as a sort of Devil’s advocate, I would beg to 
offer this statement as being worth at least as much as 
anything that has been brought forward by “One of 
Three.”’ 

You deserve, Sir, the thanks of all professional men, who 
are in any way connec’ with mines, for allowing a dis- 
cussion, on what is really a most important matter, to be 
carried on in your paper. Accept those of one who is 

March 15, 1881. AMONG THE COALS. 


MACHINES FOR PRODUCING COLD AIR. 
To THe Epitor or ENGINEERING. 
S1r,—Referring to your report of Mr. Lightfoot’s paper 
on cold air machines, read to the Institution of Civil Engi- 
neers, and to the statement therein that difficulties had 
arisen with the Bell-Coleman refrigerator drying pipes 
tting internally frozen up, permit me to state that Mr. 
ightfoot must have been wrongly informed, as nothing of 
the kind has ever been pee experienced. Also permit 
me to say that Mr. Lightfoot is in error when he assumes 
that the drying pipes are not effectual in tropical waters, 
and is contradicted ~ the experience of the machinery on 
board this ship, which is now making its second voyage to 
Calcutta. Yours truly, 
J. J. COLEMAN. 
S.S. Kaiser i Hind, off Gibraltar, March 7, 1881. 











To THE EDITOR OF ENGINEERING. 

Str,—Perhaps you will kindly allow me to correct a 
misprint that occurs in my letter which appears in your 
last week’s number. It is in the sixth paragraph and con- 
sists in the introduction of an “lb.’’ too many after the 
number 9.25, and in the transformation of the sign of multi- 
lication into the word by, which rather obscures the mean- 
ing of the sentence, the correct reading being (9.25 x 60) Jb. 
What therefore was meant was, that the quantity of 
water used per minute, 9.25 Ib. (as given by Mr. Light- 
foot), multiplied hy to give the quantity per hour, and 
further multiplied by the rise in temperature from 57 deg. 
to 145 deg. (as also given by Mr. Lightfoot), certainly gives 
the same number of units of heat imparted to the water as 





was stated to have been abstracted from the air, thus 


ee 
making Mr. Lightfoot’s figures consistent with ono another 
if, as he assumes is the case, the final temperature of the 
water can be greater than that of the air which it has been 
used to cool. I am, Sir, yours truly, 


March 16, 1881. Bera.” 





To THE EDITOR OF ENGINEERING. 

Sir,—In your issue of the 11th inst. appears eecrtain 
remarks upon the paper which I have recently had the 
honour of laying before the members of the Institution of 
Mechanical Engineers. As many of these remarks seem 
to me to be founded in a great measure upon misconcep- 
tions, I will feel obliged if you will afford me the opportunity 
of making the following explanations, which, though I fear 
necessarily long, I will try to bring to the smallest possible 
limits, by confining myself only to those points which seem 
the most important. 

In the excellent article on ‘‘ Mechanical Refrigeration,”’ 
by Mr. Kilbourn, the author is to be congratulated upon 
the very clear and exact statement of the theory of cooling 
air by successive compression, abstraction of heat, and 
expansion under a piston, and of the effect of aqueous 
vapour, but I regret I am unable to agree with him in his 
further remarks upon the deposition of moisture by the 
method patented by me, or yet to accept his interpretation 
of the advantages of the Bell-Coleman vapour condensing 
pipes, and I trust I may be pardoned if I attempt to correct 
him in these respects. 

In the first place, I must entirely dissent from the state- 
ment that with my system of depositing the moisture 
‘* uniformity in the temperature of the cooling water unat- 
tainable in practice is necessary to insure satisfactory 
results,’’ for the simple reason that any alteration in the 
temperature of this water can be immediately compensated 
for by altering the grade of primary expansion, suitable 
provision being of course made for this purpose. These 
alterations, however, will not often be necessary, for 
thongh the best results will be obtained by expanding as 
near to the freezing point as possible, yet in practice it is 
found sufficient to reduce the air to from 33 Ee Fabr. to 
15 deg. Fabr., and this of itself gives a range of about 
& deg. Fahr. in the cooling water. 1 need hardly add that 
at sea, where the change of temperature is most likely to 
occur, a variation of 8 deg. Fahr. or even 5 deg. Fahr. does 
not take place in a few minutes. 

With the Bell-Coleman condensing pipes the case is very 
different, for any increase in the heat of the cooling water 
can only be met by a corresponding reduction in the tem. 
perature of the cooling air outside the pipes, and if this be 
the spent air from a meat chamber, it would mean that in 
order to carry out the same degree of dryness, a rise of 
8 deg. Fahr. in cooling water would require a reduction of 
about 15 deg. Fahr. in the temperature of the chamber, a 
proceeding much more difficult to carry out than the mere 
alteration in the grade of expansion as in my process. 

With regard to my objections to the Bell-Coleman system 
of depositing moisture, which Mr. Kilbourn states “‘ can- 
not be maintained,’ I think that here my remarks have 
been quite misunderstood, Mr. Kilbourn dealing with the 
theory of the process alone, and not with the difficulties 
in practical application, as I did in my paper. So far as 
theory goes it is of course all right to abstract heat by the 
external! application of cold, and the heat given off is the 
same in this process as in mine, under similar conditions. 
But the point to which I wish to draw attention was that 
in the tropics, to accomplish the same deposition of 
moisture as I do in expanding to 35 deg. Fahr., the spent 
air, if used for external cooling, would require to have an 
initial temperature of at least 5 deg. below zero Fahr.,a 
condition not likely to occur in practice, as the meat 
chambers are in point of fact nie kept at from 16 deg. 
to 35 deg. above zero Fabr. 

With the spent air at say 25 deg. Fabr., the amount of 
water deposited in the Bell-Coleman pipes must be very 
trifling indeed, and in a little refrigerator on this system, 
which I saw the other day, though only from 6000 to 
7000 cubic feet of cold air were being discharged per hour, 
I was told by the man in charge that the snow had to be 
cleared away from the snowbox every four hours, to 
prevent it choking the pipes, about a bucketful being 
deposited in that time. In my system it is not necessary 
to have a snowbox at all, and 1 have had a machine deliver- 
ing 16,000 cubic feet of cold air per hour, running con- 
tinuously for eight hours, during which time all the snow 
discharged would not have half filled one bucket, notwith- 
standing that on account of a limited supply of water, the 
air leaving the cooler was only reduced to from 85 deg. 
Fahr. to 90deg. Fahr., at which temperature it would 
contain a large amount of vapour in suspension. 

I believe my plan has another very great practica 
advantage, and that is, that in condensing the vapour by and 
during the act of expansion I utilise some cold which 
would otherwise be wasted by conduction and radiation of 
heat, in other words, I believe that if all the moisture 
was abstracted before expansion a corresponding reduc- 
tion would not be obtained in the final temperature, the 
proportion of losses being very much increased as the 
temperature is lowered below, say, 40 deg. or 50 deg. below 
zero Fahr. 

There is a slight inaccuracy in Mr. Kilbourn’s calcala- 
tions of ice produced by the 15,000 ft. machine, as the units 
of heat taken off by the cooling water, as given in the 
Table referred to, are not all abstracted from the air, a 
certain proportion being given off from the aqueous 
vapour deposited as water when the hot compressed air is 
being cooled. With this correction the efficiency is some- 
what less than that stated, but it must be remembered that 
the object of the machine now being considered is not to 
make ice but to produce cold air. With a compound con- 
densing engine and proper cooling arrangements | should 
suppose that about 34 1b. to 41b. of ice could be made per 
pound of coal burned. 





On Mr. Inglis’s manifesto I have little comment to make, 
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—— 
but as he, in common with other members of the Institu- 
tion of Mechanical Engineers, would receive notice stating 
when the paper was to be read, and could, if desired, have 
been furnished with copies of the paper beforehand, I 
think it would have been in much better taste had he either 
attended the meeting himself and taken part in the dis- 
cussion, or had he deputed some person to represent him, 
rather than have followed the very unusual course of pub- 
lishing six weeks afterwards a document, the real purport 
of which it is impossible to disguise. For on Mr. Inglis’s 
own showing, the cold air machines manufactu by 
Messrs. Hick, Hargreaves, and Co. were quite correctly 
described in my paper, with the exception that external 
cooling has now been adopted in lieu of the internal injec- 
tion of water. 

The experiments Mr. Inglis mentions are no doubt very 
interesting, but chiefly so to the firm he is connected with, 
but even had I been acquainted with the facts of such 
experiments, it surely is not to be expected that I would 
have related them. 

Mr. Inglis must totally misunderstand my drying process, 
for I have examined the drawing of the machine which he 
states was designed in 1879, and I have no hesitation in 
saying that it would be quite impossible to work it on 
my system. The drawing certainly shows two expansion 
cylinders, but this of course is not new, it being open to 
any person to expand air by one, two, or more stages. It 
— not appear that the machine in question was ever 
made. 

In reference to ‘‘ Beta’s’’ letter, I think if he will recon- 
sider the question of the cooling water, he will find his 
statement that ‘‘the average temperature of the cooling 
water can never rise above the final temperature of the air 
it is cooling’’ to be incorrect. Perfect cooling would be 
that in which the opposite currents of air and water are at 
similar temperatures at each transverse section, the initial 
and final temperatures of the water being the same as the 
final and initial temperatures of the air respectively, and the 
average temperature of the air being the same as that of 
the water. In this case the relative weights of air and 
water would be in the inverse ratio of their specific heats. 

Unfortunately there must always be a difference in 
temperature at any given point between the cooling medium 
and that to be cooled ; thus the average temperatures are 
not the same, and the quantity of water to be passed 
through the heat-exchanging apparatus must be greater 
than that given by a consideration of the specific heats 
alone, by an amount varying according to the efficiency of 
the cooling arrangement. In the coolers adopted in the 
machines now being constructed by my firm at Dartford, 
I hope to get very good results, much better than those in 
the test experiments referred to. 

The statement on page 221, column 2, is quite correct, 
the aqueous vapour is condensed into water, and gives off 
its heat of vaporisation, which is taken up by the air, but 
as in my process this water never freezes, the beat of lique- 
faction is retained, and, of course, goes off in the water 
without becoming sensible. 

All temperatures were ascertained by thermometers 
specially constructed for my firm by Messrs. R. and J 
Beck, of Cornhill, except in one instance, when the tempe- 
rature of discharged air was about 80 deg. below zero F., 
and the minimum thermometer at hand only indicated to 
— 0 deg. F. In this case the final temperature was arrived 
at by calculation from the relative volumes, but I may add 
that I have often from mere curiosity checked over the 
indications of the thermometers by this method, and always 
found the results to agree within two or three degrees, 
indeed it has often surprised me to find how accurately all 
results obtained with our cold air machines correspond 
with what was anticipated by calculation. 

In conclusion, I may perhaps be allowed to mention that 
in the course of a few weeks we shall have one of our 
self-contained horizontal dry air refrigerators at work at 
Dartford for experimental purposes, and if Mr. Kilbourn 
and “‘ Beta’’ take sufficient interest in the matter, and will 
favour me with their addresses, I shall have much pleasure 
in affording them the opportunity of testing for themselves 
the accuracy of my statements. 

I am, Sir, your obedient servant, 
T. B. Ligutroor. 

Dartford Iron Works, Dartford, Kent, 

March 15, 1881. 








BOILER EXPLOSIONS. 
To THE EpIToR OF ENGINEERING. 

S1r,—In view of the introduction before Parliament of a 
Bill with reference to boiler explosions, and of the opinion 
which has been expressed in some quarters that sach a Bill 
will not be satisfactory unless it contains a clause making 
inspection of boilers compulsory, it may be of interest to 
consider what has been achieved under the different 
systems of inspection at present in vogue. These may be 
classified under three heads, viz. : 

1. Inspection by the owner or some of his employés. 

2. Inspection by employés of associations or companies 
who undertake such special duties. 

3. Inspection by the same associations or companies, 
but with the additional safeguard to the boiler owner of a 
guarantee or i of insurance. 

It happens rather curiously that of the three most 
disastrous explosions in the year 1880, one comes under 
each of the above heads. There were many points of 
similarity in the three cases, and as each explosion caused 
great loss of life and considerable damage to property, it 
would at first appear as though the three systems of inspec- 
tion were equally useless as preventive measures, but this, 
think, is not the case. 

The evidence in the three inquiries that were held 
showed clearly that the different boilers were in anything 
but good condition, and that this might have been ascer- 
tained by efficient inspection. Yetin each case the owners 





and their men spoke to having regularly examined the 
boilers and found them in satisfactory order. The frag- 
ments of the boilers after explosion afforded conclusive 
proof of the utter worthlessness of such inspection, and 
though it would be unfair to say that there are no firms 
who are competent to undertake the inspection of their 
own boilers, it will surely be admitted that inspections by 
men whose whole time is devoted to this special work, 
ought to be more reliable. 
us then see what bappened when the boilers were 
under what may be termed professional inspection. In the 
case where the boilers were not insured the inspecting 
company was censured by the coroner’s jury for not having 
had the boilers thoroughly examined for some time 
revious to the explosion, and their defence was that they 
had done all they had undertaken to do, viz., made four 
visits in each year to the works, and examined all the 
boilers so far as it was possible ; further, that if it had been 
requested they would have made extra visits for the purpose 
of special examinations; but as the boilers were not 
insured they could not by withholding the policy or gua- 
rantee compel the owners to prepare them so that complete 
examination might be made. 

In the third case it may at first sight be said that the 
inspection with insurance system is quite as ineffectual as 
the others in preventing explosions, but I think a little 
explanation will show that this is not the case. ‘1 he boilers, 
it is true, had been accepted for insurance, and the premium 
had actually been paid, but it transpired at the inquiry 
that the acceptance had only been conditional, and the 
conditions imposed not having been complied with, the 
insurance company was freed from any liability, beyond 
what may have been involved in the payment of a donation 
of {500/. One of the conditions mentioned had reference to 
the load on the safety valves, and I think it is not altogether 
unreasonable to assume that had the insurance been 
effectually completed by compliance with the conditions 
imposed, the explosion would not have occurred, so that in 
this instance at any rate insurance would have proved a 
preventive. 

There are very few statistics as to the rate of explosions 
among insured and uninsured boilers. At the time of the 
Select Committee on Boiler Explosions in 1870, it was 
shown that the annual rate of explosion among boilers 
inspected withont insurance by two different companies was 
1 in 2333 and 1 in 1333 respectively, while the rate among 
the insured boilers of two companies was 1 in 4628 and 1 in 
2666. In 18781 found that the annual rate of explosion 
among the boilers which had been insured by the company 
I was then connected with was 1 in 5197, while in Mr. 
Fletcher’s well-known reports we constantly meet with the 
statement that not one explosion has arisen from a boiler 
approved (i.e., guaranteed or insured) by his association. The 
average annual number of boiler explosions in the United 
Kingdom for the last ten years is 59, which if there 
he 100,000 in use gives 1 in 1695 as the annual rate of 
explosion. All these figures go to prove the correctness of 
what I contend for, which is that the system of insuring 
boilers is the best preventive of explosions that has yet been 
found. I might even go further and say that the results 
achieved under tbis vdnaiens system are so good that we 
ought to hesitate before adopting a Coercion Bill for boiler 
inspection, which would probably be a source of consider- 
able annoyance to all steam users, and would certainly 
relieve them to a very great extent of the responsibility 
which at present rests upon them. Rather let us insist 
upon a searching inquiry after every explosion conducted 
before a court competent to decide as to the cause, and 
then we may hope to hear no more of verdicts of accidental 
death in connexion with boiler explosions. 

I remain, Sir, yours faithfully, 
R. CHARLES LONGRIDGE. 

Knutsford, March 16, 1881. 











AIR COMPRESSORS. 
To THE EDITOR OF ENGINEERING. 

S1r,—In reply to your correspondent ‘‘ Tramways,” I 
beg to say that I should be better able to give particulars 
of a high-speed air compressor of equivalent power and 
capacity to the one he refers to, after seeing a few indi- 
cator diagrams taken from the latter at different speeds 
and pressures. But assuming that the compressors referred 
to are doing their full theoretical duty, without any 
vacuum on the inlet side, then a pair of trunk compressors 
to do the same work would be as follows: Diameter of 
cylinders, 30in.; length of stroke, 3 ft. 6in.; length over 
all, about 35 ft. ; speed, about 75 revolutions per minute ; 
and the price, delivered and erected about 200 miles distant 
from the works, about 16001. There would also be a great 
saving in masonry for foundations. But if the work of the 
40 in. compressors is par pe ee with the help of 
indicator diagrams, it will probably be found that a trunk 
compresssor of 24 in. cylinder, 3 ft. stroke, 30 ft. over all, 
price 13251. delivered and erected, would be fully equal 
thereto. 5 

I should be much obliged to your correspondent if he 
would point ont what are the errors and “‘ extraordinary 
statements” in my paper to which he refers, so that I may 
be ina position to reply to his criticism. At present he 
simply says I am wrong, but does not say where or in 
what. 

He also says that I state in my paper “‘ that by increas- 
ing the number of suction and delivery valves in one case, 
the heating of the air was prevented.” I did not say 
“ prevented’’ but “‘ reduced.’”’ Whether this is ‘‘ nonsense 
pure and simple” or not, it is at any rate fact. Before the 
area of the valves was increased, Mr. Sparrow gradually 
increased his working speed, without increasing the pres- 
sure, and this increase of speed was accompanied by increase 
of temperature far beyond that due to the compression, 
until at last a degree of heat was produced sufficient to 


ee the oil with which the small outlet pipe was saturated 
close to the cylinder, causing an explosion which burst the 
pipe. After this Mr. Sparrow had the valves altered, 

oubling the area, and proportionately reducing the velocity 
of the air in its passage through them. e certainly 
increased the water circulation at the same time, but also 
considerably increased his piston s , as well as the air 
pressure, while at the same time the diagrams taken show 
a very considerable reduction of temperature by more than 
one-half. This is not a solitary instance, on the contrary, 
Ihave frequently found the same result, viz., that inde- 
pendently of the temperature due to the degree of com- 
pression, there is more or less heating due to the velocity 
of the air through the valve passages. Even the form of the 
outlet passage affects the temperature, a sharp or square 
edge to the valve seat being accompanied with greater 
heating than a rounded edge, the pon conditions being 
the same. This, whether nonsense or not, I have proved 
over and over again in actual practice. 

Referring to the letter of Mr. Hajnis, of Prague 
(page 173), the highest speed in the three cases given is 66 
revolutions per minute with a stroke of 254 in., that is, 
about 280 ft. piston speed, which I consider a slow speed, 
although the diagram is certainly a remarkably good one 
for a wet compressor running at such a speed, and I must 
say I never before met with a wet compressor that would 
produce a clear diagram with the body of water in such 
rapid motion. But it is noticeable that it is only the first 
diagram, at 24 revolutions or 102 ft. piston speed,in which 
there is no vacuum along the inlet line. Even the second 
diagram at 36 revolutions or 153 ft. piston speed, shows a 
vacuum of about 1 lb. (as well as I can make out) all along 
the inlet line, which means about 7 per cent. loss in the 
volume of air taken into the cylinder, and about 5 per 
cent. in extra load upon the engine. There is no scale 
given with the diagrams, and I am therefore unable to 
work them out accurately, but these two items are obvious 
enough, and sufficient to show that there must be some 
great mistake in the statement that the engines show ‘‘ an 
efficiency of 95 per cent.,’’ especially as there is still to be 
accounted for the loss by heat, resistance of the delivery 
valve, and the friction of the engine. A trunk compressor, 
No. 8, Class B, with 12 in. cylinders and 17 in. stroke, 
would do the work stated in the third case, and would run 
at over 500 ft. piston speed without showing any vacuum 
on the inlet side. 

Iam, yours, &c., 
J. STURGEON. 

7, Great College-street, Westminster, March 2, 1881. 








Coau.—M. Simonin, a French mining engineer, observed 
in a recent lecture that the annual production of coal by the 
whole world was 300,000,000 tons, which at the rate of 
8s. per ton, the average value at the pit’s mouth, repre- 
sented about 120,000,0001. Of this quantity England 
produced one half, and the United States 50,000,000 tons ; 
then, in the order of their output came Germany, France, 
and Belgium. China would produce more coal than Eng- 
land as soon as all her rich deposits were properly worked. 
It was calculated that all the coal in the world would be 
exhausted in 800 to 1000 years; but, before that time, the 
sun’s heat, which pwd ~e produced the coal, would pro- 
bably, judging from the success attending M. Mouchot’s 
efforts in Algeria, be used direct as the motive power. 
Pure carbon was consumed without leaving any ash; but 
coal, although it left a little ash, was in reality far more 
valuable. it was the mainspring of all our hearths and 
furnaces ; it was force, motion, life itself. 





New ZkALAND Rattways.—At the close of March, 
1880, the Middle Island of New Zealand possessed 808 miles 
of railway. The results of the working for the preceding 
nine months were: The train miles run were 1,481,255, and 
the gross earnings 450,102). The working expenses were 
338,8441., and the net earnings 111,258/., the working 
expenses being 75.28 per cent. of the receipts. The earnings 
per average mile of line open were 557/., and the actual 
earning per train mile 73d. The total expenses per mile 
have been 4191., and 55d. per train mile. The total cost of 
constructing the lines open for traffic has been 6,066,4021., 
the net earnings being equal to 2.44 per cent. per annum on 
the cost of construction. The number of passengers con- 
veyed was 1,697,565, and 658,616 tons of goods were carried. 
The total amount paid for claims for loss and damage was 
871l. The rolling stock consisted of 124 locomotives, 28 
coaching, and 4089 goods vehicles. The amount paid for 
wages was 223,4771., and the number of employés was 2383. 





TORPEDOES IN THE UNITED STaTEs Navy.—Commo- 
dore Jeffers, chief of the Bureau of Ordnance in the United 
States Navy Department, has responded to a resolution of 
the United States House of Representatives calling for 
information upon the subject of torpedoes, especially in 
respect to proposals for sales submitted to the department 
for two years past, and to the reports of officers of the 
navy touching experiments and inventions. Commodore 
Jeffers writes that many proposals and plans have been 
rejected by the department on account of their impracti- 
cability. The appropriations for torpedo service in 1879 
and 1880 were 14,500 dols. each ; and of this for experiments 
alone, there was paid out in 1879, 8122 dols., and in 1880, 
640 dols. About 390 officers of the grades from ensign to 
captain have received instruction at the torpedo school, 
and have attained satisfactory knowledge of every foreign 
system. The communication goes on to say, with reference 
to reports from officers, that to furnish copies of such 
reports would require four months of clerical work, and 
that since also such a publication would be a violation of 
the confidence reposed in the department by the officers, 
many of whom were inventors, the information would be 





incompatible with the public interest. 
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COMPOUND MARINE ENGINE. 


DESIGNED BY MR. HENRY B. YOUNG, LONDON. 
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WE give above engravings of an arrangement of com-| high-pressure valve chest is kept much smaller than | be removed if desired, and the boiler can be fired by 
pound marine engine which has been designed and | usual, and the whole design generally works out well | hand through the firedoors J. The hopper for the coal 
recently patented by Mr. Henry B. Young, of 34, | both for compactness and lightness. | consists of the moving bottom plate B and two side 
London Wall, E.C. In this arrangement it will be seen | | plates B’; the size of feed-opening can be regulated by 
that each high-pressure cylinder is mounted direct on the sliding plate K. When the apparatus is at work 
the engine frames, and is provided with side ribs which| _M*DOUGALL’S MECHANICAL STOKER. | the coal is fed gradually by the serrated plate B on to 
form continuations of these frames and serve to give a| Wer give on the opposite page illustrations of a new | the plate o, when it falls over on to the bars; these 
good support to the low-pressure cylinder. Each low-| form of mechanical stoker now being introduced with | latter have an alternate rising and falling movement, and 
pressure cylinder is fixed immediately upon the corre-| considerable success by the Chadderton Iron Works | at the same time they travel forward and recede on the 
sponding high-pressure cylinder, the nuts securing the | Company, Irk Vale, Chadderton, near Manchester. The | bearing at D, By this means the fuel is moved gradually 
top cover of the latter being got at through a manhole | arrangement will be at once understood by an exami-| along the bars and over the bridge plate, when the 
formed in the overhanging portion of the bottom of the | nation of the drawing. The inner ends of the bars, which | débris falls to the bottom of the flue and can be removed 
large cylinder as shown in Fig. 2. This manhole also | are made of the form shown in Fig. 2, are supported on | through the door beneath the bridge. 

gives the necessary access for packing the stuffing-box | a projection D on the bridge plate, and the outer ends This arrangement for mechanical firing is in successful 
between the two cylinders, but the tightening up of this | are carried upon a cam shaft (Fig. 3), as shown in| use on a considerable number of boilers, amongst others 
stuffing-box is done from the outside by a worm and | Fig. 1. This cam shaft revolves in bearings bolted to the | on eight at the Daily Chronicle paper mills. The London 
wormwheel arrangement which the small scale of our | front of the boiler and it is caused to revolve at the desired | offices of the Chadderton Iron Works Company are at 
engraving prevents from being shown clearly. speed through gearing placed on one side, The group of | 10, Mark-lane, E.C. 

It will be seen that with this arrangement both pistons | bars in each flue is provided with the mechanism shown | 
can be drawn without being removed from the rods,|in Fig. 1. This consists of an eccentric L on the cam | 
while there is no necessity to dismount one of the | shaft C, the rod from which is coupled to the slotted 
cylinders as in some types of tandem compound engines. | lever M and the levers k and m. To the latter is fixed 
It follows also from the position of the intermediate | the inclined and serrated plate B, and as the cam shaft 
stuffing-box that it can never allow of an air leak into| revolves a reciprocal movement is given to it, so 
the low-pressure cylinder, while of course the stuffing- | that it slides to and fro on the fixed plate 0. The posi- 
box at the bottom of the high-pressure cylinder will | tion of the sliding plate B in reference to o can be regu- 
never leak air, the pressure within the cylinder being | lated by the pinin the end of the lever m, and the| made a fixed guide for the rod owing to the bush and 
always above the atmospheric pressure. This avoidance | amount of motion can be controlled by adjusting the | gland being bored out to fit the rod. 
of air leaks is a valuable feature. eccentric. Beneath the plate o are the plates R and Q We consider that to convert the stuffing-box into aguide 

In our engravings the engines are shown fitted with| with air spaces as indicated. The latter plate is|in this manner is objectionable, as we shall endeavour 
Marshall’s valve gear, which comes in well for this type, | shown in the separate views Fig. 4. It is hung on the pins | to show, at any rate in vertical engines. The top of the 
although its adoption is of course not essential. The ' T, and is connected to the plate bars. These plates can|rod is guided by the piston, and the bottom by the 














STUFFING-BOXES. 

We think it will be admitted that a stuffing-box 
through which a piston rod works is simply to serve 
the purpose of allowing the rod to pass through from the 
inside to the outside of the cylinder without permitting 
an escape of steam. It is however in ordinary practice 


























ENGINEERING, Marcn 18, 1881. 


PUMPING MACHINERY AND MAN ENGINE AT THE yA 
CONSTRUCTED BY MESSRS. Haqyofll \VE) 


(For Deser , eee Pa 


“fig 7 “ 
- ae 


} 
| —w 
} 





Ne ee eee as 
fer PEERS FREER EEN RY TON 





} 






































1 
=— = 


MEH RRARCNNATEIN 


















































10.0" a vat 


a Hi £.7 iw 
“ i }70.0 J x9 74. #- 
be i ———— % 


(RT ET ROE TR 
\ 


































































































HE @pLADOR AND SAN CARLOS MINES, COQUIMBO, CHILI. 


HATyogl pVEY, AND CO., ENGINEERS, LEEDS. 


Y 6 
OF Descrigi ve Page 281.) 

























| 4... 9 ¢@ 

-—{- r 
qo x 
| A 
| fF 
| A 

| 




















-{ aa —p £ _ 
Ss nS 
Sate in 
-- eet". § 
Dil s 
; ) 
Ee 3 
eet on 
eg 
if | 
| | 
| | 
i 
on 
| 
| 
| 
| 
1 
5 
and “oe _— 
(iat. SS 
oti tt 5 R 
“LH o ot 
THe Gc 
Srisane 
ety lt i 
“TET 4 Mi 
ae os 








+ 

« 

& 

3S 

§ Ho 


— 
j 


ft 


we 





} 


Pett }——— 
a 


f 


SSE i: 





aay 
ASP. At 
eo Lt 


OSCE as 
5 a 4s 





<ftfett R— 





















































700 F8ET 
J 










































































Marcu 18, 1881.] 





ENGINEERING. 





281 








=—— 


M°DOUGALL’S MECHANICAL STOKER. 


CONSTRUCTED BY THE CHADDERTON IRON WORKS COMPANY, LIMITED, NEAR MANCHESTER. 


(For Description, see opposite Page.) 
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Sliding block. Under these conditions if everything is 
perfectly true, and the cylinder and guide parallel, the 
piston rod should have a perfectly vertical motion. It 
will however be admitted that absolute accuracy of 
workmanship is impossible, and in reality the difference 
between good and bad workmanship is that the former 
approaches more nearly to perfection. Assuming for a 
moment that perfection could be obtained, then the 


touching it all round but bearing nowhere. 











Now, if the slightest inaccuracy occur then the rod 
will bear upon one side only of the bush, and this is | 
really the condition of things which actually occurs in 
practice when an engine is new. In slow-going engines | 
the only effect of this is to wear away the bush and 
allow the rod to make for itself a certain amount of 
liberty ; but in fast-going engines the evil does not end 
there, and Messrs. Yarrow and Co. have found in the 
case of their torpedo boat engines, making over 500 
revolutions per minute (say 1200 feet per minute) the 
result of the rod bearing on one side only, however 
slight, is to immediately heat that side, and before the 
heat has time to be conducted to the other side of 
the rod the latter expands on the side heated and 
becomes curved. This curvature unfortunately bends 
the rod the very way to cause additional pressure on 
the same side, making matters worse, the result within 
a few seconds being that at the speed named the rod 
either gets bent to such an extent as to stop the engine 
or the brass bush is melted. 

To avoid all this and really to conform to what we 
think is correct, Messrs. Yarrow and Co. have adopted 
the form of stuffing-box shown by the engraving annexed. 





It will be seen the rings A and A! fit the rod but are | 


loose in the stuffing-box. The gland and the rings B 
and B! fit the stuffing-box but are loose on the rod, a 
clearance of about } in. being given in every case. It 
will be seen at a glance that this arrangement allows 
| the rod a small amount of lateral motion, and we under- 
stand Messrs. Yarrow and Co. adopt this form of stuffing- 


| box in all their engines, not only for the reasons above | say that my plans have been before 
| given, but to avoid the necessity of lubricating the low- | the Government of India upwards 
piston rod would work through the bush and gland, | pressure piston rod, which is perhaps of greater import- | of thirteen years, and that in 1868 


ance. The arrangement is well worked out, and it is 


one which is, we think, likely to be adopted elsewhere 


now that it has been made public. 








PUMPING MACHINERY AND MAN 
ENGINE. 


We give this week a two-page engraving showing | 
, some interesting machinery lately constucted by Messrs. 
Hathorn, Davey, and Co,, of Leeds, for the Brillador 
|and San Carlos Copper Mines, at Coquimbo, Chili, these | his machine the German Govern- 
mines being the property of Messr. Charles Lambert | ment adopted it. Harpy is the 


and Co,, and Mr. T. Richards being the resident engineer. 
The machinery we illustrate includes a pumping engine, 





a& man engine, and a capstan engine, the relative posi- 
tions of the engines at the head of the shaft being shown 
by Figs. 7 and 8. The shaft is at present 1000 ft. deep, 
but it is to go down to a depth of over 2200 ft., as shown 
by the sections Fig. 1 and 2, the first, 423 ft. from the 
surface, being vertical, and the remainder being inclined 
at an angle of about 60 deg. with the horizontal as 
shown. We should explain that Figs. 1 and 2.are two 
sections of the same shaft, the first-named figure show- 
ing the position of the balances for the man engine, while 
Fig. 2 shows the position of the pumps and of the balance 
for the pump rods. 

The man engine and the capstan are driven by an 
engine having a pair of cylinders 11 in. in diameter by 
20 in. stroke, the arrangement being shown by Figs. 3 
and 4. On the crankshaft of this pair of engines is a 
pinion which gears into a spur wheel on a countershaft, 
this countershaft also carrying a pinion which gears into 
the spur wheel on the capstan drum shaft, and a spur 
wheel which gears into a large spur wheel carrying a 
crank pin, from which the rod of the man engine is 
operated. The capstan drum is 6ft. in diameter and 





5 ft. 3 in. long, and runs at the same speed as the man 
engine, It is adapted for lifting a load of five tons. 

The man engine has a single line of rods balanced, as 
shown in Fig. 1. The rods have a stroke of 12 ft., and 
are to make five strokes per minute. In ascending or 
descending the men will of course step alternately from 
the stands carried by the rods to fixed stands at the 
side of the shaft. It will be noticed that the balance 
quadrant is placed next the engine so that the horizontal 
spears are in tension; this is also the case with the 
pumps. The spears are guided by rollers. Either the 
capstan or the man engine can be thrown out of gear. 

he pumping machinery consists of one of Mr. Davey’s 
compound differential pumping engines (see Figs. 5 
and 6), driving three pumps placed in the shaft, as indi- 
cated in Fig. 2. The engine has cylinders respectively 
26 in. and 46 in. in diameter, with 8 ft. stroke, and it is 
intended to run it at cight double strokes per minute, at 
which speed the pumps will raise 150 gallons per minute. 
The engine is to be worked with steam at 40 lb, pressure. 
As will be seen from Fig. 2, the total height of 2211 ft. 
is divided into three lifts, the bottom pump being a bucket 
lift, while the two other pumps are of the construction 
shown by Figs. 10 to 13. Fig. 9 shows the pump rods, 
These pumps have plungers 84 in. in diameter, sheathed 
with gun-metal, and the valves are double-beat valves, 
also of gun-metal. Altogether, from the great depth of 
the mine and the inclination of a portion of the shaft, 
the mine machinery we illustrate is of very considerable 
interest, and we hope, at some future time, to be able to 

| say something of its performance. We are glad to learn, 
| by the way, that the compound differential pumping 
| engines of Mr. Davey are fully justifying the high opinion 
we along ago expressed concerning them, and a very 
large number of them are now at work giving most satis- 
| factory performances. . 


UTILISING FIRED CARTRIDGE CASES. 
| To THE EpiTor oF ENGINEERING. 











S1r,— With reference to the letter from Mr. Wedding in 
your issue of the 4th inst., I beg to say that I used the 
| principle of uncapping idge cases by hydraulic pres- 
sure many years ago, and that I brought it to the notice 
of some of the highest officials in India a long while before 
1875. For some time past I have used the machine here 
sketched. This machine is a modification of my uncapping, 
| resizing, and recapping die, illustrated in ENGINEERING 
| of the 11th ult. 
As —— the question of utilis- 
ing used cartridge cases, I can only 


I designed a cartridge case which 
was refilled and with a heavy 
| bullet upwards of twenty-seven 
| times, without any signs of injury. 

It was fired in the presence of 

Major A. Walker, the superinten- 
| dent of the Indian Cartridge Fac- 


tory. 

| Mr. Wedding has mentioned 
|one most interesting fact, viz., 
| that as soon as he designed 


inventor who receives such prompt 
recognition. I did not succeed in 








getting my plans adopted until I had ruined myself by 
a ten years’ struggle with the Indian military department. 
No wonder the German army is so splendily equipped if 
Mr. Wedding’s case is a specimen of the way the Germans 
treat their inventors. The habit of stoning their _ hets 
is oamety only practised by the Jews and the English. 
The apparatus here sketched uncaps (either by water or 
a pin), resizes, recaps, and fixes in the bullet, in fact it 
performs all the requisite operations for utilising used 
cartridges, while Mr. Wedding’s instrument only drives 
out the fired pe I may also mention that the pies of my 
apparatus is only about one-half of that of Mr. Wedding. 
I remain, Sir, yours truly, 
Blackheath, March 16, 1881. RicHARD Morais. 








Tuer Russtan Navy.—The expenditure of the Russian 
Admiralty during the last ten years amounted to 298,920,910 
roubles. Of this sum about 118,000,000 roubles were 
expended in the construction of vessels, plant, the main- 
tenance of works, &c. The construction of vessels alone 
cost 72,000,000 roubles. The late Emperor Alexander IT. 
is stated to have recently expressed his dissatisfaction with 
| the results obtained in exchange for this expenditure. 
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NOTES FROM THE NORTH. 
Giaseow, Wednesday. 

Glasgow Pig-Iron Market.— Thursday’s pig iron war- 
rant market was quiet, and prices closed at about 1d. per 
ton under those of the previous day. In the — 
business was done at from 48s. 104d. to 49s. 2d. cash, an 
at from 49s. to 49s. 4d. one month, the close being 49s. 
eash and 49s. 2d. one month, and sellers ld. over. The 
quotations during the afternoon ranged from 49s. to 
48s. lld. cash and 49s. 1d. to 49s. fourteen days, the 
market closing with buyers at 48s. 11d., and sellers asking 
49s. cash. The market was firmer on Friday, and prices 
improved to the extent of 3d. per ton from those of the 
previous day, and the close was od. over that of the previous 
week. There were transactions in the morning at from 
48s. 11d. fourteen days to 49s. 1d. cash, closing with sellers 
at 49s. cash and 49s. 1$d. one month, and sellers near. In 
the afternoon from 49s. to 49s. 2d. cash and 49s. 3}d. one 
month were the quotations. The market closed with 
sellers at 49s. 2}d. cash and 49s. 4d. one month, and 
bayers near. The market was dull on Monday, and prices 
closed at 1d. per ton under last week’s final quotation. 
Business was done during the forenoon at from 49s. to 
49s. 3d. cash, and from 49s. 2d. to 49s. 4d. one month, 
the close being as on Friday, with sellers at 49s 2}d. 
cash and 49s. 4}d. one month, and buyers near. 
receded in the afternoon from 49s. 2}d. to 49s. 1d. 
cash, and from 49s. 4d. to 49s. 24d. one month; and at 
the close there were sellers at 49s. Id. cash and 
$98. 2jd. one month, and buyers offered 1d. per ton 
lower. Yesterday's market was likewise dull, and there 
was a decline in prices to the extent of 3}d. per ton. Iron 
changed hands during the forenoon at from 49s. to 48s. 10d. 
cash and 49s. one month, the market closing with sellers at 
483s. 10}d. cash and 493. one month, and buyers near. The 
market was decidedly flat in the afternoon, the quotations 
ranging from 48s. 11d. to 483. 9d. cash and from 49s. to 
483. 103d. one month ; and at the close there were sellers at 
48s. 9}d. cash and 48s. 1ld. one month, and buyers offering 
1d. per ton less. The market opened this forenoon quiet, 
the prices paid being 48s. 8d. cash and 48s. 9d. one month, 
recedinz to 48s. 6d. cash and 48s. 7id. one month, at the 
close. A limited amount of business was done in the after- 
noon at 48s, 6d. to 48s. 5d. cash and 48s. 7}d. one month, the 
market closing with buyers at 48s. 5d. cash and sellers at 
48s. 6d. There is no material alteration to report in the 
condition of the trade, the market still remaining compara- 
tively inactive ; but there is a disposition to close ‘‘ bear’ 
transactions, and in this way prices are to some extent 
sustained. Investors continue to hold their iron very 
firmly, and there is but little new buying of a sound nature. 
No improvement in the legitimate demand or for immediate 
consumption can be reported. Some persons have been 
hoping to see a reduction in the make of pig iron, but not- 
withstanding the fact that, so far, the spring trade bas 
been very disappointing as to its extent, ironmasters are 
seemingly most unwilling to blow out any of their furnaces, 
being inclined rather to wait and see what turns up with 
the improvement of the weather. The shipping depart- 
ment of the trade is very slow as yet, the exports being 
much below what they were at this time last year. Last 
week’s exports amounted only to 8261 tons, being 12,724 
tons under the shipments in the corresponding week of last 
year. There are still 120 blast furnaces in active operation 
as against 1l4a year ago. At the end of last week the 
total stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 530,934 tons, being‘an increase of 
2472 tons over the week. 


Curious Discovery of Lead Ore.—Through the breaking 
up of the ice on the Dee much damage has been done, and 
at Azaler and at Dalbagie several acres of a field have been 
completely washed away by the flood. The field in question 
is triangular in shape, with the natural course of the river 
running on two sides of it. The flood made its way alon 
the third side, which is nearly half a mile in length, a 
tore out the soil to a depth of from 9 ft. to 12 ft. deep and 
from 20 to 40 yards wide. On Sunday the spot was visited 
by crowds of people, who discovered laid bare by the water 
several veins of lead ore similar to those in the mines 
worked by the Marquis of Huntly at the foot of Gairn, in 
the same district. The ore has the appearance of being 
very rich in quality, although whether it exists in sufficient 
quantity to repay the working of it cannot, of course, be 
determined without professional skill being brought to bear 
on the question. Numerous pieces of the ore were carried 
off by the visitors on Sunday, and on Monday steps were 
taken to secure specimens for Colonel Farquharson, of 
Invercauld, who is proprietor of the ground. Theice has 
also damaged so as to render impassable a wire foot-bridge 
built about five miles below Ballater by Mr. Brooks, MP. 


The Steel Company of Scotland.—The officials connected 
with the general offices of the Steel Company of Scotland, 
as also with the offices and works onnel by the company 
at Newton and Blockairn, held their first annual dinner 
this night week, in the Alexandra Hotel, Glasgow. 
Covers were laid for sixty persons. Mr. James Riley, the 
company’ general manager, occupied the chair, and was 
segpantes by Mr. George Miller, Vulcan Foundry, Coat- 
bridge ; Mr. William Crossley, late of Middlesbrough ; 
Mr. Lowood, of Sheffield, and other gentlemen; and 
the vice-chairmen were Mr. John M‘Crie, secretary 
to the company, and Mr. Thomas Williamson, works 
manager at Blockairn. Several toasts suitable to the 
occasion were proposed and duly honoured. Many interest- 
ing facts were mentioned in the course of the speeches in 
reference to the progress of the steel manufacture in 
Scotland, and to the pre-eminent position attained by the 
company, alike for the extent and quality of the material 
sent out from the two works. 


Royal Society of Arts.—A meeting of the Royal Scottish 
Society of Arts was held on Monday night, Mr. Cadell in 


the chair. There was a large attendance. A paper was 
read by Mr. T. R. Proctor on ‘“‘ The Water Supply of 
Houses.”” In the discussion which followed, several 
entlemen spoke of the effects of frust on hot-water pipes, 
itr. Miller pointing out the danger of allowing the pipes 
to run horizontally, and mentioned a case where consider- 
able damage was done by explosion. Dr. Stevenson 
Macadam said the duty of ascertaining the condition of 
the pipes lay upon the architect, the plumber, and the 
householder individually. The thanks of the Society were 
given to Mr. Proctor for his paper. 


Leith Dock Works.—At a meeting of the Leith Dock 
Commission held last Friday, it was stated that the new 
dock would be ready for opening in the month of August 
next. 

Forth Bridge Abandonment Bill.—The Court of Re- 
ferees on locus standi of the House of Commons sitting 
on Monday in reference to the Forth Bridge Abandoment 
Bill, had the case of Messrs. Vickers and Co., Limited, 
under consideration, whose contract price for the steel 
bars which they were to have supplied was 205,0001. The 
preamble of the Bill was proved, but locus standi was 
given to the firm against clause 7. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLxEsBROUGH, Wednesday. 

The Cleveland Iron Market.— Yesterday the attendance 
on Change at Middlesbrough was not so large as it was 
on the previous Tuesday, and business was quieter. No. 3 
Cleveland pig iron was nominally quoted 38s. 3d. per ton, 
but most buyers could satisfy their requirements at 3d. 
per ton below this figure. essrs. Connal and Co., the 
warrant storekeepers here, had a stock of 155,366 tons, 
which is an increase of 2544 tons since the previous Tues- 
day. At Glasgow they hold a stock of 531,433 tons. It 
was expected that with the milder weather there would 
be more activity in shipping, but this has not been the 
case, and stocks are increasing. Unless there is an 
improved demand soon, it will be necessary for the blast 
furnace owners to reduce their production. As to which 
blast furnaces will have to be blown out it is at present 
impossible to say. The ironmasters will no doubt give the 
matter their careful consideration, but it is not probable 
that they will enter into any agreement to compensate any 
of their body to blow ont a percentage of the furnaces. 
Cleveland has always been foremost in free trade, and any 
attempt to regulate the supply and demand by resorting 
to artificial methods has always failed. Combinations to 
restrict the output, whether promoted by masters or men, 
are unpopular, and are surrounded with difficulties. It is 
almost certain that each firm of ironmakers will continue 
their plant in full operation as long as they possibly can, 
and if trade does not revive so as to overtake the enormous 
productive power of the district, those who can no longer 
afford to put pigs into stock will be compelled to blow out 
some of their furnaces. 


The Finished Iron Trade.—There is some difficulty in 
obtaining orders in the finished iron trade, and conse- 
quently prices are easier. Plates are quoted 61. 5s. per ton, 
bars 5/. 5s., and angles 51. 5s., but contracts can be made 
at lower rates. Until last week it was customary for the 
representatives of manufacturers of the north of England 
to meet in one of the offices in the Exchange each Tuesday 
and fix their quotations for the iron market. This com- 
bination is broken up and the various firms are now guided 
by the tone of the market in disposing of finished iron. 


Engineering and Shipbuilding.—Both these branches 
of industry are still well employed There is an enormous 
amount of work in hand on the northern rivers, and it is 
expected that the present year will be one of the busiest 
there has been for a long time past. 

The Coal and Coke Trades.—The coal and coke trades 
are active. The output is very large but prices are not 
improving. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—A slackness in the supply of tonnage has 
temporarily eased the demand for rm in this market, not, 
however, to an extent materially to affect prices. The 
house coal, fuel, and coke trades remain fairly active, and 
several shipments of iron have again been made during the 
week. t week’s clearances comprised 89,027 tons of 
coal. 5906 tons of iron, and 3150 tons of patent fuel. Of 
ore there arrived 4252 tons from Bilbao and 2278 tons from 
other places. 


Extension of Works.—A new steel bar mill was started 
at the South Wales Works, Llanelly (Messrs. E. More- 
wood and Co.) on Saturday. It is one of the most com- 
plete and powerful mills in South Wales. 


Bristol Tramways.—The report of the directors sub- 
mitted to the shareholders at the half-yearly meeting on 
Wednesday states that the gross receipts for the half-year 
ending the 8th of February, 1881, amount to 16,236l., and 
the working and general expenses to 11,481/., showing a 
balance of 4755l., which with 331. brought forward from 
last account leaves 47891. to be dealt with. The directors 
have set aside out of this half-year’s revenue 1295/. to 
further increase the amounts written off to meet the 
depreciation in horses, ears, and plant, have applied 501. to 
the further reduction of the outlay on the Corporation 
tramway, and have added 501. to the leased premises 
redemption fund. It is a ame to appropriate the balance 
of 33941. as follows: Interest on mortgage and mortgage 
debentures and temporary loans, 6351.; dividend at the 
rate of 6 per cent. per annum free of income tax, 27211. ; 








balance to be carried to the credit of next account, 361. 
An issue of new shares has been successfully made, the 











principal number being taken up by the previously existj 
shareholders. The directors have laced the sum Mf 50001" 
being the net amount’ realised by the issue, to the credit of 
the reserve for contingencies. This fand now amounts 
to 60001., and will shortly be invested in high-class 
securities. 


Newport.—Trade here maintains a satisfactory briskness, 
The shipments for the week have not been up to late aver. 
ages, but a fair quantity of coal has, nevertheless, been 
cleared off, and while stems appear to be, generally speak. 
ing, easier, there is still a sufficient demand to insure a 
continuance of regular work and good prices. The iron 
trade of the district sustains a fair activity, not sufficient, 
however, to revive the demand for ore, and ironmasters 
now seem desirous of working off old stocks before enter. 
ing into new contracts. In tin-plates there is not any 
great animation. Last week’s clearances comprised 13,62:3 
tons of coal and 3840 tons of iron. Of iron ore there arrived 
4597 tons from Bilbao, other sources sending 4020 tons. 

Newport Tramways.—The Newport Tramways Company 
has decided to let its line on lease to Mr. E. Perry for five 
years at 7} per cent. per annum on the share capital. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Leeds Mechanical Engineers’ Society.—At the fort- 
nightly meeting of this society, held in the Yorkshire 
College on Friday, Mr. H. Whalley read a paper on ‘“‘ The 
Floors of Iron Bridges.’’ Mr. F. Gleadow, presided. 


Electric Lighting in Leeds.—A meeting of various com- 
mittees of the Leeds Town Council has been held for the 
purpose of considering ,the feasibility of lighting some of 
the public institutions by means of electricity. It was 
stated that the committee would watch the experiments 
now being made with the electric light, and especially with 
Swan’s process, with the view of introducing it, not only 
into the Library, but also into the Victoria Hall, and for 
lighting Victoria-square. It was incidentally stated that 
the gas now brilliantly illuminating the exterior of the 
Town Hall cost about 2001. per year. 


Landslips on the Great Northern Railway.—The storm 
which passed away on Sunday night has severely tested the 
earthworks on the various lines of railway in this district. 
Daring Saturday or Saturday night, the thaw effected a 
breach in the cutting between Earlsheaton and Ossett, on 
the Great Northern branch line from Leeds to Dewsbury ; 
and on Sunday ome a second landslip took place in the 
Newhall cutting, on the Leeds side of Ardsley on the Great 
Northern main line. 


The Anti-Railway Accident Movement.—A meeting of 
the signalmen employed on the southern division of the North 
Eastern Railway Company was held at the Temperance Hall, 
Postern-gate, Hull, on Sunday afternoon, to protest against 
the alleged unfair treatment by the company, both in 
respect of the inadequate wages which are paid and the 
extraordinarily large number of hours daring which the 
men are kept employed, as compared with the other classea 
in the service. Amongst the resolutions adopted by the 
men’s committee was one, ‘‘ That ten hours’ duty shall con- 
stitute a day, and six days to constitute a week, and any 
duty performed more than sixty hours per week to be over- 
time and paid accordingly, as in other grades of the com- 
pany’s service.’’ This resolution affects only the cabins in 
which the men work twelve hours per day and seven days per 
week. One speaker stated that their time was reckoned at 
84 hours, or seven days of 12 hours perday. The minimum 
wage of the speakers was 21s. 6d., and the maximum 25s. 
The men decided to continue the agitation for an amelio- 
ration of their condition. 


Charles Cammell and Company, Limited.—Theaccounts 
of this company for the year ending December last have 
been issued, and show the amount available for dividend to 
be 62,4551., including a balance of 20,6951. brought for- 
ward from the previous year. The directors propose a 
dividend of 5 per cent., which will absorb 40,000/., and 
carry forward a balance of 22,4551. to next year’s account. 


The Floods and Engineering.—We are informed that 
the Dake of Devonshire is purposing taking means on his 
Derbyshire estates for mitigating the evils arising from 
periodical floods in the district, and has called in one or two 
eminent engineers who have inspected the locality, and 
will advise as to the proper course to be taken. The land- 
owners about Retford are pursuing a similar course, the 
principle there advocated being the making of reservoirs 
into which the streams may discharge their surplus water. 
The accumulations of water may then be let off at leisure. 








SouTH AMERICAN TELEGRAPHY.—The officers of the 
Mexican National Telegraph Company in New York have 
received advices that the cable which is being laid from 
Tampico to Vera Cruz, is already complete as far as Brazos, 
Santiago, and that the steamer International, with the 
remaining section on board, is now due. Mr. Scrymser, 
president of the Mexican Telegraph Company, learns, 
further, that the Central and South American Cable Com- 
pany has contracted with the governments of Costa Rica, 
and the United States of Columbia, for a line across the 
Isthmus of Panama, and that a working party has left Vera 
Cruz to make surveys and enter upon the construction of a 
line across the Isthmus of Tehuantepec. From thence lines 
will connect through Nicaragua, and Guatemala, apake 
communications with the entire West Coast. A propose: 
line from Belize, Honduras, to Cuba is said to be a failure, 
the parties concerned being unable to obtain the capital 
required. The reason given by their representatives in 
New York is that the Central American States are averse 
to submitting their communications to the censorship of 
Spanish officials in Cuba; and, besides,the new Western 

nion and Mexican Telegraph Company will afford all 
needful facilities. 
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NOTICES OF MEETINGS. 

Tae Institution oF Civit EnGingers.—Ordinary meeting, 
Tuesday, March 22nd,at8 p.m, Paper to be read and discussed: 
“On the Comparative Endurance of Iron and Mild Steel when 
exposed to Corrosive Influences,” by David Phillips, M. Inst. C_E, 

INSTITUT.ON OF SURVEYORS.—Monday, March 2lst. Discussion 
on the paperread by Mr. H. H. Collins at the last meeting, entitled 

Sanitation as an Important Increment of Value in House Pro- 
perty,” will be resumed. Thechair to be taken at eight o'clock. 











The Publisher desires to draw the attention of Manu- 
facturers and Purchasers to the advantages offered by the 
INFORMATION AND INQuIRY Room now established at the 
new offices of this Journal. In this room are kept for the 
benefit of visitors, files of the principal English and 
foreign technical journals, and the circulars and cata- 
logues of the leading manufacturers in the Engineering 
Trades, either for reference or distribution. A classified 
arrangement of the various advertisements which appear 
either continuously or from time to time in ENGINEERING 
will also be available for reference. Manufacturers are 
invited to contribute their catalogues and circulars, 
which will be indexed and placed wnder the care of an 
attendant. 
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RIVET HOLES IN STEEL PLATES. 

Our information respecting the relative effect of 
punching and drilling steel plates of different thick- 
nesses has just received a valuable addition in the 
form of the results of an extensive series of experi- 
ments carried out under the direction of the Board 
of Trade, these results being embodied in a 
‘* Memorandum ” by the engineer surveyor-in-chief, 
Mr. Thomas W. Trail, which has just been published 
for the use of the Board of Trade surveyors. The 
‘‘ Memorandum,” which is signed by Mr. Thomas 
W. Trail, Mr. Thomas J. Richards, and Mr. Peter 
‘Samson, relates to the strength of steel plates and 
angles as ascertained by the application of tensile, 








bending, and bulging strains, &c., to the effect of 
different modes of forming rivet holes, to the 
strengths of different constructions of rivetted 
joints, and tothe efficiency of different modes of stay- 
ing the flat surfaces of boilers made of steel plates ; 
for the present, however, we propose to confine our 
attention to that section relating to the relative 
effects of punching and drilling rivet holes, leaving 
the other sections for subsequent notice. 

The first series of experiments with which we 
propose now to deal were made to determine the 
relative effects of drilling, punching without anneal- 
ing, and punching followed by annealing, and the 
plates experimented upon were of four different 
thicknesses, namely, } in., }in., $in.,and lin. The 
testing was all preformed by Mr. Kirkaldy, and the 
specimens dealt were all of large size, being 12 in. 
in width at the portion where the holes were Babe 
The drilled samples were drilled by Mr. Kirkaldy, 
the diameters of the drilled holes being made to 
correspond with the diameters of the punched holes 
at their smaller ends, while the punched samples 
and those which were punched and subsequently 
annealed, were prepared by Messrs. J. and G. 
Rennie, the punches and dies used being those 
ordinarily —— on their works. The plates 
were all supplied by the Steel Company of Scotland, 
the steel being made by the Siemens- Martin process, 
and samples cut from two plates of each thickness 
being tested. The samples were as we have said 
12 in. wide at the part where they were perforated ; 
at the ends their width was increased, and these 


widened portions were each held between other steel | P 


plates by nine tightly fitting pins passing through 
bored holes, these pins being so arranged as to give 
a fair distribution of strain throughout the width 
of the sample. In the case of the }in. and }in. 
plates, each sample had its central portion pierced by 
12 holes .79 in. in diameter and 2 in. pitch, these 
holes being disposed in two rows, six in each, 
and the rows being 2 in. apart from centre to 
centre. In the case of the }in. plates the samples 
cut from one plate had also the holes disposed as 
above described, while those from the other plate 
were pierced with eight holes 1.08 in. in diameter 
and 3 in, pitch, disposed in two rows, four in each, 
the rows being 3 in. apart from centre to centre, 
Lastly, in the case of the samples of 1-in. plate, the 
two drilled test pieces were pierced in the two modes 
adopted for the ?-in. plates, while the punched, and 
the punched and annealed samples were all perfo- 
rated in the same manner as the 4-in. and }-in. 
plates. In the case of the samples perforated with 
the holes 0.79 in. in diameter, 60.5 per cent. of the 
original area of the plate remained in each line of 
holes, while in the case of the specimens pierced 
with 1.08 in. holes, the metal remaining was 64 per 
cent. of the original area. 

In the Tables of results Mr. Kirkaldy gives the 
stresses ‘‘per square inch of gross area at holes,” 
this perhaps somewhat ambiguous expression mean- 
ing the tresses per square inch of the original sec- 
tional areas of the specimen before the holes were 
formed. ‘The average results are tabulated in the 
* Memorandum” as follows : 

! 
| Ultimate er“ per Square Inch of Gross 





rea at Holes. 








Specimens. 
| 
3 in. 4 in. | jin. lin. 
tons, tons, | tons, tons. 
Drilled ... 219 | 19.46 19.65 18.3 
Punched or eee 19.3 | 16.65 15.8 13,45 
» and annealed | 20.15 18.55 18.7 17.8 





This summary shows three principal facts very 
clearly, namely, first that the drilled specimens 
were decidedly superior to those which were punched; 
secondly, that the injury done by punching was toa 
very great extent removed by subsequent annealing ; 
and third, that the difference in strength of the 
drilled and punched specimens was materially 
increased with an increase in the thickness of the 
plate, or in other words that the thicker the plates 
the greater was the injury done by punching. 

Although, however, the mode of comparison 
adopted in the above Table has certain conveniences 
yet it is less useful for general purposes than one 
founded on the stresses on the sections of metal 
left between the holes. ‘These stresses have been 
calculated from Mr. Kirkaldy’s figures by the authors 
of the ‘‘ Memorandum” and we give below the Table 
containing the summarised results. In giving this we 
should state that in calculating the net area of plate 
the diameter of the punched holes has been taken 





as the diameter at the sma// end, in other words it has 
been taken as the diameter of the rivets which the 
punched holes would accommodate. This mode of 
taking the diameter of the holes naturally tells 
against the thicker plates, as the thicker the plate 
is the greater is the effect of the taper of the holes 
made by the punch in reducing the section. This 
must be borne in mind in examining the results 
recorded. ‘The ‘‘ Memorandum” before us, how- 
ever, does not afford the data for enabling us to 
give to the effect of the taper of the punched holes 
any absolute value for comparison. The following 
is the Table: . 





Mean Stress per Square Inch of Net Section 
between Holes. 








4 in. | } in. 








Zin. 1 in. 

| tons. tons. tons. | tons. 

Drilled .., 36.21 32.44 31.64 29.42 

Punched oe “ay 31.94 27.63 24.6 21.02 

.» . and annealed 33.41 30.75 30.05 27.82 
Solid plates .,, see 31.65 29.15 29.7 27.7 


| 





The results shown in this Table, as far as the 
general relative effect of drilling and punching and 
the influence of thickness of plate are concerned, are 
identical with those to be derived from the Table 
previously given, but there is in addition another 
important feature shown, namely, the effect of the 
perforations in increasing the power of resistance of 
the metal left between the drilled holes, as com- 
ared with an unperforated plate. Thus with 
drilled holes this gain in strength amounted in the 
case of the jin. and } in. plates, to 13.8 and 11.1 
per cent. respectively, while for the in, plates it 
was 6.4 per cent, and for the lin. plate 6.1 per 
cent, ‘This increase of ultimate strength due to a 
specimen being reduced to its smallest section only 
fora small length, has for some time been a well- 
known fact, and it appears to be the more marked 
the softer or more ductile the material is. It may be 
remarked here that recent experiments on rivetted 
joints in steel plates have shown that to secure 
maximum strength, the proportion of rivet area to 
net area of plate between rivet holes must be con- 
siderably greater than in iron, and judging from the 
facts we have just been recording, it appears pro- 
bable that this result is in a considerable measure 
due to the access of strength to the portions of the 
plate left between the rivet holes, this gain of 
strength necessitating an increase of rivet area to 
balance it, and to secure a maximum strength of 
joint. The sudden variation in this gain of strength 
which accompanies the increase of the thickness of 
the plates from jin. to #in. is very singular and 
ditficult to account for without further experimental 
data. In the case of the plates which were punched 
and subsequently annealed, there is also in the case 
of the } in. and $ in, plates a marked gain of strength 
between the holes while there is also a gain, but a 
very small one, in the ?in. and lin. samples. With 
the punched holes, not annealed there is in the case 
of the jin. plates a gain of 1 per cent. in the 
strength between the holes; but with the other 
thicknesses there is a decided loss, this loss amount- 
ing in the case of the lin, plates to as much as 
24.2 per cent. In fact these experiments show very 
strongly how greatly thick plates are injured by 
punching, but they also show with equal clearness 
how the injury thus caused is almost entirely 
removed by proper annealing. It is however essen- 
tial that the annealing should be carefully and 
thoroughly done. 

Another point shown by the Table last given is 
the superior strength of thin as compared with thick 
steel plates, even when unperforated, an exception 
to the regular gradation of strength being, how- 
ever, shown by the} in. and } in., the latter of which 
is somewhat stronger than the former. It would be 
of considerable interest to know the sizes of the 
ingots from which the plates experimented upon 
were rolled. It is now very generally admitted that 
to obtain the best results with steel plates, the ingots 
used must have dimensions which are large multiples 
of the final thickness of the plate, and the use of 
exceptionally large ingots for plate making has long 
been an important feature in the very successful 
practice of Mr. F. W. Webb at the London and 
North-Western Railway Works at Crewe, It follows 
from this fact that to get equal final results, the 
thicker the plate to be produced the larger the ingot 
should be so as to secure the necessary amount of 
‘‘ work” on the metal during the process of manu- 
facture. Bearing this fact in mind it would, as we 
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have said, be of much interest to know to what extent 
the strength of the plates tested for the Board of 
Trade was effected by the relation between the final 
thicknesses of these plates and the dimensions of the 
original ingots, although judging from other recorded 
facts the superior tensile a of the }-in. plates 
appears to have been largely due to their greater 
hardness, as we shall see presently. 

Another matter of importance brought out by the 
experiments under notice is the relative elongation 
of the punched and drilled holes before fracture 
occurr We subjoin a Table which summarises 
the-mean results obtained, and it will be observed 
that the figures there recorded show for the } in. and 
3 in. plates a ductility considerably superior to that 
of either the }in. or the lin. plates, In the 
‘‘ Memorandum” before us particulars are given of 
the testing of unperforated samples of plates, and 
in these the same feature is also to be noticed, the 
ultimate extensions in 10 in. length of the } in., $ in., 
3 in., and 1 in. plates being respectively 17.2, 26.9, 
26.0, and 24.4 per cent. The jin. plates thus 
appear to have been of considerably harder quality 
than the others, The Table just referred to is as 
follows : 











Elongation of Holes at Ultimate Stress. 
Specimens, 
} in. 4 in. j in. 1 in. 
per cent. | per cent./| per cent. | per cent. 
Drilled ... | 24,3 37.0 37.6 33.5 
Punched ae ee 18.5 11.1 43 
’ and ee 27,1 35.1 | 33.0 29.8 


| 
' 


It will be noticed that in the case of the } in. 
plates the punched and annealed samples actually 
gave a higher elongation than the drilled specimens, 
the hardness of the plates apparently having been 
affected by the annealing. Respecting the figures 
above recorded the ‘‘ Memorandum” states: ‘‘ From 
‘‘ the results of the experiments there appears to be 
“ no doubt that in the event of the stress on either 
“a ship or steam boiler constructed of this mild 
“ steel approaching a dangerous limit, warning 
‘‘ would be given by leakage at the rivet holes if 
‘the holes were drilled, or the plates properly 
‘‘ annealed after punching. The elongation of the 
‘* punched holes fee been shown to be so much less 


‘than of the drilled holes or the punched holes | - 


‘‘ when the plates are afterwards annealed, and 
‘* the punched — break so suddenly, that it 
‘ig doubtful if warning would be given under 
“ similar circumstances.” With these remarks we 
entirely agree. 

In addition to the experiments with which we 
have dealt above, the ‘‘ Memorandum” before us 
contains particulars of another series, in which the 
specimens included not only drilled, punched, and 
punched and annealed samples, but also samples 
the holes in which had been punched of less than 
the required diameter and subsequently enlarged by 
boring. The plates, as in the previous series, were 
supplied by the Steel Company of Scotland, while 
the specimens were prepared free of cost by Mr. 
Halket, the manager of the Glengall Iron Works, 
Millwall. Thirty-two specimens were prepared in 
all, namely, eight of each thickness of }in., }in., 
3 in., and 1 in., and one specimen of each thickness 
was drilled, two punched and not annealed, two 
punched and annealed, two punched small and 
bored to size, and one left unperforated. For the 
different thicknesses the widths of the samples were : 
For the } in. plates, perforated 1.65 in., unperforated 
1.17 in.; for the } in. plates, perfora 3.32 in., 
unperforated 2.32 in. ; for the } in, plates, perforated 
4.95in., unperforated 3.44in.; and for the 1 in. 
plates, perforated 6.66in, and 6.54 in., and unper- 
forated 4.66in. ‘The holes in each case had a dia- 
meter equal to the thickness of the plates, and two 
holes were placed in the width of the strip. In the 
case of the holes first punched and then bored to 
size, the following diameters were adopted for the 
punched holes : 





Thickness of | Diameter of Holes | Diameter of Holes 
Plate. as Panched. when Bored. 
in. " in. in. 
t 4 + 
; 43 | ; 
‘ $ 3 
1 HH | 1 





As is pointed out by the authors of the ‘‘ Memo- 





randum,” these proportions, although probably 
fairly representing ordi practice, are scarcely 
such as it is desirable to adopt in order to secure 
the best results with this mode of ge | rivet 
holes. In punching plates for boilers, absolute 
accuracy cannot of course be insured, and when 
the plates are brought together it will in many 
cases be found that unless a larger allowance for 
boring has been made than the above Table shows, 
it will be impossible to secure both perfectly fair 
holes, and to insure that each punched hole a 
sufficient amount of metal removed from it around 
its entire circumference. In the case of the specimens 
for testing, however, this argument of course does 
not apply. The results obtained with the specimens 
above described are summarised in the following 
Table : 





Ultimate Stress per Square Inch of 





Net Section. 

Specimens. ciampeapitiameniasnnitanteg 
| in. } in. z in. lin 
tons tons tons tons 
Punched eco -.| 28.33 25.33 22.94 21.26 
, and annealed) 31.6 29.39 29,31 29.12 

small and| 

bored to size... ene 31.23 50.86 28.81 29.15 
Drilled ... ese “a 31.46 31.37 30.23 28.43 
Unperforated ,,, | 30,17 29.69 27.84 28.17 





It will be seen from the above Table that as far 
as the ultimate strength is concerned, the boring out 
appears to be as effective as subsequent annealing 
in removing the injury due to punching, there being 
in fact little to choose between the drilled, punched, 
and annealed, and punched and bored-out specimens. 
When however the ductility of the material is con- 
sidered it will be found that the comparative results 
are somewhat different, as the subjoined Table 
shows : 





Elongation of Holes at Ultimate Stress. 
Specimens. = t Seo : a 


; in. 4 in. ; in. lin. 





per cent. | per cent. | per cent, | per cent. 
9.5 12.0 | 106 | 


3.0 
43.0 35.3 


Punched 
’ 26.0 


andannealed 36.5 | | 
- small and } 
| 28.5 


44.0 


25.0 


44.0 


22.6 
32.0 


bored to size 22.0 
Drilled 32.0 





The results recorded in this Table are important, 
for they show clearly that the plan of punching 
holes small and then boring them out is decidedly 
inferior not only to drilling but also to punching 
and subsequent annealing. It is possible, re 
that this difference might have Seon removed had 
the quantity bored out been greater. As bearing 
on this point we may add that the ‘* Memorandum” 
gives particulars of some experiments on counter- 
sunk holes such as are used on the outer strakes of 
the hulls of vessels, the countersinking being con- 
tinued right through the plate. In the case of these 
specimens it was found that the ultimate strength 
was tically the same whether the holes were 
wholly drilled or whether they were punched and 
subsequently countersunk, but in the matter of 
extension before fracture there was a decided advan- 
tage in favour of the holes wholly drilled. 

The experiments recorded in the ‘‘ Memorandum” 
bring out in a very striking light the effect of per- 
forations in modifying the ultimate extension of a 
sample under strain, this extension being principally 
localie ed to the neighbourhood of the holes. ‘Thus 
in the case of the jin. plate (which is a fair speci- 
men of the average results) a 10in. length per- 
forated by punching elongated but 0.8 per cent. 
under a strain of 50,000lb. per square inch of net 
section, while under the same strain the punched 
and annealed specimen elongated 1.55 per cent. ; 
the punched and bored 1.05 per cent. ; the drilled 
1.5 per cent. ; and the unperforated 4.6 per cent. 
Under a strain of 60,0001b. per square inch of net 
section the punched specimen broke, and the elonga- 
tions for the others became: punched and annealed 
3.85 per cent.; punched and bored 3.5 a cent, ; 
drilled 3.9 per cent.; and unperforated 12.4 per 
cent. As the authors of the ‘‘ Memorandum” point 
out, these figures show that any attempt to determine 
the strain upon a boiler shell when under pressure, 
by measuring the circumferential elongation of the 
shell plates, must be open to great doubt, it being 
difficult, if not impossible, to make the neces- 
sary allowance for the localisation of the extensions 
at the lines of perforations. Altogether the ‘“‘ Memo- 
randum” we have been considering affords much 





very useful information, and we propose in anot 
article to deal with some of the i Late semper 
— inquiry, of which it records the 
results, 


THE ACTION OF THE RADIOPHONE. 

Tue discovery of Professor Bell and Mr. Sumner 
Tainter that an intermittent beam of light imping- 
ing upon thin discs of solid material, and even upon 
flasks of certain liquids and gases, evokes distinctly 
audible sounds from them, has given rise to a new 
path of research. Professor Bell, as is well known 
attributed the effect to an unknown property of 
light, notwithstanding the fact that sheets of ebonite, 
a substance opaque to light, did not entirely cut off 
the sounds. M. Mercadier, however, has proved 
that only the red and ultrared, or in other 
words, the heat rays of the spectrum, will produce 
the sounds; and Dr. Tyndall (see EnGinernrinc, 
page 176 ane) has recently shown that all gases 
capable of absorbing heat are sonorous, when the 
broken beam falls on them, and that the intensity 
of the tone emitted is a measure of the absorption. 
The mode in which the radiant heat operated in 
ag oy the sound was yet a questionable one ; 

ut the admirable and exhaustive experiments of 
Mr. William Henry Preece, Electrician-in-Chief of 
the Postal Telegraphs, have left no doubt upon this 
point. 

Mr. Preece began his experiments by testing the 
diathermancy of ebonite in order to demonstrate 
that the imperfect screening action of ebonite sheets 
in Bell’s experiments was due to the passage of 
heat through the ebonite; and though he found 
that some kinds of this hard rubber were quite 
athermanous or opaque to heat, other pieces were 
as diathermanous as rock-salt, and since the discs 
were always opaque it is fair to conclude that the 
failure of the sheets of Professor Bell to cut off 
the sound was due to their transmission of some 
heat rays. Whether the rays evoked the audible 
tones by causing an alternate expansion and con- 
traction of the substance on which they fell, or by 
disturbing the molecular pressure of the air upon 
it, as happens in the radiometer, was a question that 
still remained, and Mr, Preece devoted himself to 
seek the answer. 

Against the expansion and contraction surmise, 
it has been objected that the solid discs employed 
would cool too slowly to respond to the rapid 
— of the intermitted beam. Lord Rayleigh 

, however, submitted that if the radiating power 
of the body experimented on were sufficiently high, 
a slow rate of cooling would be favourable to rapid 
fluctuations of temperature; and Mr. Preece resorted 
to experiment to test the matter. By means of 
delicately strained wires of various substances, 
arranged to interrupt a telephone circuit, when 
their tension was varied by recurring pulses of heat, 
he demonstrated that not more than six pulses per 
second could produce the interruptions, a number 
by far too small to occasion a continuous note 
within the telephone. It was evident, therefore, 
that the sounds obtained from hard discs could not 
be explained by change of volume due to the impact 
of heat rays, and the absorption by the mass of the 
disc, and it remained to see whether they were due 
to a similar cause as the rotation of the radiometer. 

When radiant heat falls upon an absorbent sur- 
face in air, for example a disc of blackened wood, 
it warms that surface, and every particle of air 
which thereafter strikes the latter rebounds off 
with increased velocity, and in so doing reacts 
with a stronger “kick” upon the disc, But as 
there is no counteraction of this kind upon the 
other or cooler side of the disc, a difference of pres- 
sure is set up between the two sides, which tends to 
make the disc move away from the source of heat. 
It is easy to see how such a disc exposed to inter- 
mittent pulses of heat might start into an audible 
vibration. 

Two ways were open to test this action. Being 
due to a surface warming and not to a warming of 
the mass of the disc, any retardation of the effect 
ought to be eliminated. Again, the blackening of 
the disc on the side next the beam ought to make a 
difference in the result, since lampblack is so highly 
absorbent. 

An ate similar to that described by Pro- 
fessor Bell was used by Mr, Preece. An oxy- 
hydrogen limelight, L, Fig. 1, was focussed by 
two glass lenses G on a circle of holes cut in a screen 
of zinc R, rotating so as to yield 1000 flashes of 
light per second. The intermitted beam was 
rendered parallel by another lens, and a circular 

















Marcu 18, 1881.] 


ENGINEERING. 


285 














mahogany box or case C closed in front by a disc of 
brass free to vibrate, and leading by an outlet tube 
behind to the observer’s ear was interposed in the 
ath of the beam. This contrivance left an air 
cavity or sounding chamber in the rear of the disc. 
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With discs of ebonite, zinc, and mica sometimes 
blackened on the exposed side and sometimes clean, 
the effects were so unsatisfactory that recourse was 
had to the interruption of a telephone circuit as in 
the former experiment, in order to see if the disc 
first bulged away from the light, as it should do on 
the hypothesis of molecular pressure, but here again 
the effect was very slow, not more than five distinct 
vibrations per second being obtainable. The sus- 
picion then arose that ¢he disc did not vibrate at all, 
and a microphone placed on the box gave no indica- 
tion that it did. In short it became evident, as 
suggested by Professor Hughes, that the sonorous 
effect was solely due to an expansion and contraction 
of the air contained in the cavity behind the disc. 
When there was no such air cavity there was no 
sound heard, and, on the other hand, when the disc 
was taken away, and a glass front, either a lens or 
plate, was added to the case to preserve the air 
cavity, the sounds heard were very distinct. 
Blackening the walls of the cavity inside with the 
soot from burning camphor, which is very highly 
absorbent of heat, gave still louder effects, in fact 
the loudest sounds obtained in the experiments, It 
is clear then that the sonorous vibrations are due 
to the motions of the contained air, occasioned by 
the heat rays which reach it through the exposed 
front of the containing vessel ; and the more dia- 
thermanous the front is the stronger the effect. 

In trying fronts of different materials either clean 
or blackened on one or other surface, Mr. Preece 
discovered that transparent substances behave in 
an opposite way to opaque bodies. Glass and mica, 
for instance, can be rendered athermanous and there- 
fore silence-giving by giving them a thick coat of 
carbon ; but zinc, copper, and ebonite can produce 
sonorous effects with a proper deposit of carbon. 
The latter effect is due to conduction of the heat 
through the disc fromthe lampblack on the exterior 
surface. The pitch of the note given out was also 
found to depend to some extent on the greater or 
less amount of heat transmitted through the plate, 
and its loudness on the rapidity with which the 
contained air not only absorbs the warmth, but upon 
the rapidity with which it gives up its heat to the 
sides of the case and the exits fromit. It is remark- 
able, however, that though the pitch and loudness 
of the note were found to vary the quality remained 
the same notwithstanding the diversity of materials 
employed. 

One of the practical deductions from Mr. Preece’s 
research is the telephone receiver illustrated in 
Fig. 2. Since the sonorous effects in question 
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are due to the expansions of absorbent gases, under 
the influence of heat, and since wires are heated 
by the transference of electric currents through 
them, it seemed possible that if a spiral of 
fme platinum wire P were enclosed in a dark cavity 
abed, well blacked inside, and rapid intermittent 
currents of electricity from the battery B sent 
through it by means of the revolving wheel-break 
or key W, heat would be radiated, the air would 
expand, and sounds would be heard. With this 
arrangement four bichromate of potash cells origi- 
nated louder sounds than any yet heard in these 
experiments ; and moreover when the wheel-break 
was replaced by a good microphone transmitter, 
articulate speech was distinctly heard on the new 
receiver, 








These experiments, in which Mr. Preece was 
ably assisted by Mr. Augustus Stroh, have been 
communicated to the Royal Society. Mr. Preece 
concludes that they establish the fact that the effect 
obtained by Bell is due to the changes of volume 
produced in confined gases by absorption of heat; 
the discs employed may vibrate under certain con- 
ditions, but it is a feeble and quite secondary 
action, and the heat is dissipated in the energy of 
sonorous vibrations. In all cases time enters as an 
element, and the maximum effect depends on the 
diathermancy of the exposed side of the cavity, on 
its dimensions and surfaces, and on the absorbent 
character of the contained gas. 





THE AURORA BOREALIS AND TELE- 
GRAPH CABLES. 

Tue January and February numbers of the 
Elektrotechnische Zeitschrif¢ contain a number of 
articles on this interesting subject by several 
eminent electricians. Professor Foerster, director 
of the observatory in Berlin, points out the great 
importance of the careful study of earth currents, first 
observed at Greenwich, and now being investigated 
by a committee appointed by the German Govern- 
ment. He further points out, according to Professor 
Wykander, of Lund, in Sweden, that a close connexion 
exists between earth currents, the protuberances of 
the sun, and the aurora borealis, and that the nearly 

periodical reappearance of protuberances in 
intervals of eleven years coincides with similar periods 
of excessive magnetic earth currents and the appear- 
ance of the aurora borealis. The remarkable disturb- 
ing influences on telegraph wires and cables of the 
aurora borealis dual from the 11th to 14th of 
August, 1880, have been carefully recorded by 
Herr Gch, Postnath Ludwig in Berlin, and a ma) 
of Europe compiled, showing the places affected, 
with the extent to which telegraph wires and cables 
were influenced and disturbed. Although the aurora 
was but faintly visible in England and Germany, 
and in Ruscia only as far as 35 deg. north, disturb- 
ing influences were reported from all of 
Europe, the Mediterranean, and Africa, and even 
Japan and the east coast of Asia, As far south as 
Zanzibar, Mozambique, and Natal disturbances 
were also noticed. They were in Europe most 
intense on the morning of August 12, when 
they lasted the whole day, and increased again in 
intensity towards eight o’clock in the evening, while 
they suddenly ceased everywhere almost simul- 
taneously. Scientific and careful observations were 
only taken at a few places, but the existence of 
earth currents in frequently changing direction and 
varying intensity, was noticed everywhere. Long 
lines of wires were more affected than short ones, 
and although some lines—for instance the Berlin- 
Hamburg in an east-west direction—were not at all 
influenced, no general law was noticed according to 
which certain directions were freed from the dis- 
turbing influence. While for instance the Red Sea 
cable was not noticeably affected, the land line to 
Bombay, forming a continuation of this cable, was 
materially disturbed. The Marseilles-Algiers cable, so 
seriously influenced in 1871, showed no signs at all, 
but as may be expected, the north of Europe suffered 
more than the south, and in Nystad, Finland, the 
galvanometer indicated an intensity of current 
equal to that of 200 Leclanché cells, 

Since thunderstorms are generally local, itis only 
natural that their effect upon telegraph cables should 
also be confined to one locality. Numerous careful 
observations, carried out over considerable periods 
of time, show that the disturbing influences of 
thunderstorms on telegraph lines are of less duration 
and more varying in direction and intensity than 
those of the aurora borealis, Long lines suffer less 
than short lines; telegraph wires above ground are 
more easily and more intensely affected than under- 
ground cables, It is, however, possible, that this is 
mainly due to the fact that in the districts where 
strict records were kept, in the German Empire, 
most of the long lines are underground cables, while 
most of the short local lines are overground wires. 
The results of the disturbances varied ; in Hughes’s 
apparatus the armatures were thrown off, lines in 
operation indicated wrong signs, dots became dashes, 
and the spaces were either multiplied in size or 
number, according to the direction of the earth 
currents induced by the thunderstorms. Since 
these observations extended over nearly 2000 cases, 
some conclusions might fairly be drawn from them. 
For the purpose of a more complete knowledge 
on this subject, Dr. Wykander recommends a 





series of regular observations on earth currents 
to be carried out at different stations, well dis- 
tributed over the whole surface of the globe, 
these observations to be made between six and 
eight A.M., and at the same time in the even- 
ing. Special arrangements to be made at various 
stations to record exceptionally intense disturbances 
during the phenomena of the aurora borealis, notice 
to be taken of time, direction, intensity, and all 
further particulars. Since this question appears to 
bear a considerable amount of influence on under- 
ground cables, it is one that deserves serious atten- 
tion before earth cables are more generally intro- 
duced ; there can, however, be little doubt that they 
are not nearly so much exposed as overhead wires 
to disturbing influences of other kinds, such as snow, 
rain, wind, &c., while they certainly do suffer, though 
perhaps in a less degree, by electrical disturbances, 


NOTES. 
Tue Brusu Execrric Licut. 

Very rapid progress continues to be made in 
the introduction of the Brush system for electric 
lighting in this country. During the few months 
that it has been commercially before the public, 
about 60 installations have been made, represent- 
ing nearly 800 lights, besides the older installations 
which were made when the system was in an experi- 
mental stage. The more important of the former 
are 60 lights at the Barrow-in-Furness Shipbuilding 
Company’s works; 36 lamps at the Paddington 
Station of the Great Western Railway; 32 for 
Messrs. Holden and Son, of Alton Works, Brad- 
ford ; the remainder are principally installations of 
one machine working from 4 to 16 lamps, That 

ortion of the City which is to be lighted by the 
rush system will require 32 lamps, and these will 
shortly be in operation. 


Tue Herz TELEPHONE. 

The new telephone of Dr. Cornelius Herz, which 
has given such good results in long distance tele- 
honing over the lines from Paris to Tours, Poitiers, 
ourdeaux, &c., consists of a novel microphone 
transmitter and a speaking condenser, such as we 
described in a recent note, for the receiver. The 
transmitter is er Bony of twelve microphonic con- 
tacts, each formed by two discs of iron pyrites or 
other metallic sulphides pressed together by a spring 
and suspended in pairs from a vibrating diaphragm 
of wood. A battery of twelve cells is connected 
between the “earth” and line in such a manner 
that each cell is in circuit with a microphonic con- 
tact, a plan which reduces the combined resistance 
of the contacts, The tinfoil receiving condenser is 
made after a hand looking-glass pattern, so that it 
can be held close to the ear, and is connected 
between the line and earth at the receiving station. 
Besides giving distinct articulation it has the advan. 
tage of interrupting the line circuit, and thus cut- 
ting off to a considerable extent the influence of 
extraneous currents on the line. Dr. Herz also 
employs a Graham Bell telephone as receiver; and 
in this case he cuts off the extraneous currents by 
interposing a condenser between the line and tele- 
phone, as well as a ‘‘comb” lightning protector 
(that is, two opposed brushes of metal points) 

between the telephone and earth. 

FRANCO-SPANISH CENTRAL PYRENEAN RAILWAY. 

Public opinion in Spain is just now much agitated 
upon this project, the accomplishment of which is 
expected to provide a more direct and economical 
outlet for Spanish products, and give facilities for 
exportation to provinces that, at the present time, 
have no means of communication with markets out- 
side their own boundaries. Many schemes have 
been brought forward, some official and some due to 
private enterprise. One of the latter—the Valle 
del Roncal route—seems to meet with most favour. 
Anxiety is felt that, in the construction of whatever 
line may finally be decided upon, the importance of 
economical working should be kept in view by the 
Government, instead of everything being sacrificed 
to a saving in the construction, as has hitherto been 
the case. Complaints are made of the great cost of 
transit on the existing railways, resulting from high 
working expenses inseparable from heavy and almost 
continuous gradients, all the advantages of a leveljline 
having been sacrificed in order to avoid the expense of 
cuttings and embankments. The advocates of the 
Valle del Roncal line, publish figures showing that 
the steepest gradient in this system would not exceed 
20 in 1000, whilst only about 2 per cent. would be 
more than 15 in 1000. The other projects would all 
necessitate much steeper gradients, some being as 
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high as 35 in 1000. The Cortes has invited discus- 
sion and suggestions from engineers upon the sub- 
ject, and no doubt ere long some definite decision 
wil! be arrived at. 

‘THe EFFICIENCY OF A TANDEM ENGINE.” 

A fortnight ago (vide 228 ante) we pointed 
out that a contemporary in endeavouring to criticise 
the experiments recently made by Mr. Michael 
Longridge on a tandem compound engine at Messrs. 
Nuttall and Sons’ mills at Farnworth, had fallen 
into very serious errors, and had in fact made out 
the theoretical consumption of steam due to the con- 
ditions under which the engine worked to be about 
twice as great as it really was. On the same day that 
our article appeared our contemporary published a 
letter from Mr. Longridge, in which the blunders 
were also pointed out. Last week our contemporary 
replied to Mr. Longridge’s letter and said: ‘* The 
‘* principal error which he points out is, that we gave 
‘* the capacity of the low-pressure cylinder as 133 ft. 
“* per stroke instead of 68 cubic feet. On referring 
‘again to Mr. Longridge’s report, we see that in 
“this respect he is right, and that we were mis- 
‘‘taken. It so happens, however, that all the calcu- 
‘« Jations which we based on the erroneous figures ir 
*¢ question referred to a sapposititious case, and in 
“ no way affect the points between us.” Consider- 
ing that our contemporary objected to Mr. Long- 
ridge’s statements of steam consumption on the 
score that there was an insufficient margin between 
them and its own remarkable theoretical calcula- 
tions, it is to say the least of it singular that 
it should now state that its objections are not 
affected by the fact that its calculated results were 
nearly 50 per cent. too high! In his reply to Mr. 
Longridge’s letter the writer in our contemporary 
has, by neglecting the effect of compression, fallen 
into further errors in his calculation of the steam con- 
sumption and estimation of the ratio of expansion, 
while he has also misconstrued data relating to the 
loss of heat from steam pipes (to which Mr. Long- 
ridge made reference in his ae and has com- 
mitted other blunders. With these errors, however, 
we need not. deal here, as it would be quite waste 
of time to point out in detail the mistakes of a 
writer who regards as unimportant such extraordi- 
nary statements as we have already exposed. 


TestING BROKEN STONE. 

The Bulletin du Ministére des Travaux Publics 
describes in its current number a series of investi- 
gations conducted by the French Administration 
for ascertaining the resisting power of different 
classes of broken stone employed in the formation 
and maintenance of roads. These experiments 
were directed towards two objects; to ascertain the 
resistance of different classes of stone to wear and to 
shock; and their resistance to crushing. With 
regard to the first a standard of comparison is 
employed, and the stone is submitted to treatment 
in a testing machine of the form shown in the 
annexed sketch. This machine consists of two 
groups of four cylinders each, mounted side by side 











on a bent frame, which terminates in horizontal shafts, 
at one end of which om one group are mounted 
pulleys and gearing for transmitting motion to the 
other group. The axial distance apart of these 
shafts is 16 in., and the cylinders are about 7} in. in 
diameter and ]4in. long. In one of these chambers 
is placed a standard sample of porphyry, and in the 
other the stone to be tested; the charge averages 
about 11 1b. ‘The machine is driven with a speed of 
about 2900 revolutions an hour, and the stones are 
subjected to attrition, and also to a to-and-fro 
movement from end to end of the cylinder. After 
about five hours the cylinders are emptied and their 
contents are carefully washed, the fragments preci- 
pitated being divided by sifting into three classses — 
those which will not pass through openings .39 in. 
in diameter, those decreasing from this size to .07 in., 
and the dust smaller than .07 in. The first portion 
is returned to the stone being tested, and the third is 
weighed, the relation it bears to the original charge 
indicating the value of the material tested. Experi- 
ments showed that the best samples yielded 2 per 
cent. of their weight in dust, and for this class of 
stone a coefficient of 20 was adopted. The com- 





pression tests were obtained by submitting cubes 
lin. square to the action of an hydraulic press. 
The best specimens rarely showed a resistance of 
more than 20 tons per square inch, and a coeflicient 
of 20 was also adopted for stones of this quality. 
Altogether 637 samples of stone were tested. 


SUBTERRANEAN TELEGRAPH CABLES. 


The German Postmaster-General has been busy 
laying down subterranean cables in order to secure 
telegraphic communication against destruction of 
the lines by atmospheric influences, such as hurri- 
canes and snowstorms, and he has completed 
4000 kilometres of underground lines. They are 
as follows: From Berlin vid Halle, Cassel, Frank- 
fort-on-Maine to Mayence; from Halle to Leipsic ; 
from Berlin vid Magdeburg, Brunswick, Hanover, 
Minden, Munster, Wesel, Diisseldorf to Cologne; 
from Berlin to Hamburg and Kiel ; from Cologne 
to Elberfeld and Barmen; from Frankfort-on-Maine 
via Darmstadt, Mannheim, Carlsruhe, Rastott, 
Kehl to Strasburg; from Hamburg to Cuxhaven, 
and rid Bremen to Emden, with branch lines to 
Wilhelmshaven and Bremerhaven; from Cologne 
to Coblentz, Treves and Metz; from Metz to 
Strasburg, and from Berlin to Dresden. There 
are still under construction the lines from Berlin to 
Frankfort-on-Oder, Breslau and Oderberg on the 
Austrian frontier; from Berlin to Stettin; from 
Berlin to Muncheberg, and from Berlin to Marien- 
burg, Koenigsberg and Eidkuhnen on the Russian 
frontier ; they are likely to be finished during this 
year. The cables, which are manufactured by the 
celebrated firm of Guilleaume and Felten, of Cologne 
and Mulheim-on-Rhine, contain from four to seven 
insulated copper strands in a core of gutta-percha, 
which is sheathed with a covering of tarred Russian 
hemp and with galvanised iron wire, and a cover- 
ing of asphaltum. The conducting strands are 
made of seven thin copper wires each, which are 
wound and twisted in one solid rope of copper; by 
this arrangement the danger of an unexpected 
rupture at a weak place is quite avoided ; even if 
a = of the wires were broken, the conducting 
strand would still be quite serviceable, while a 
single wire as a conductor would become useless 
by fractare. When completed, these underground 
lines will contain not less than 30,000 kilometres 
of serviceable conductors. It appears that France 
has also commenced to revert to underground 
telegraph lines, and if they had been in use in this 
country much inconvenience would have been avoided 
during last winter’s extremely heavy and destruc- 
tive storms. 


TELEGRAPHING BY THE DyNAMo-ELectric CURRENT. 

A plan for utilising the dynamo-electric current in 
the Indian telegraphs instead of batteries bas been 
devised by Mr. Louis Schwendler, and tried success. 
fully. As related in the Journal of the Asiatic Society 
of Bengal, one of the dynamo-electric machines 
employed for lighting the sheds at Howrah Railway 
station was selected to generate the main current 
which was conveyed to the Calcutta telegraph office, 
by an ordinary telegraph wire two miles long. The 
strength of it at the beginning of the trial was care- 
fully measured and found to be 36,801 millicersteds ; 
one cersted being equal to one weber per second, 
and one millicersted being therefore equal to one 
milliweber per second. At the Calcutta office 
eleven long telegraph circuits running to Bombay, 
Madras, Kurrachee, and Rangoon, were worked with 
currents tapped from this main stream for a period 
of three hours. The traffic was thereby despatched 
with all the accustomed regularity, and the signal 
currents were found by measurement to be stronger 
than the ordinary battery currents in use. The total 
of the several currents tapped, when all the eleven 
circuits were at work was only 129 millicersteds, or 
quite a small fraction of the whole available current 
from the machine. At the end of the trial the 
main current was again measured and found to be 
£5,706 millicersteds, and when sent through the arc 
of an electric lamp it gave a light of about 6000 
standard candles. ‘The practical success of the trial 
has disposed the administration to introduce the 
system at the Calcutta office; and as there will be 
a large surplus of main current, Mr. Schwendler 
proposes to utilise it for lighting and motive pur- 
poses, ‘The electric light,” he says, ‘‘ would pro- 
duce at least 50 times less heat than if the same 
quantity of light were obtained by combustion ; 
and this is no doubt a great advantage in a hot 
climate like that of India, During the daytime the 
main current might be used for pulling the punkahs, 
lifting messages, or, more generally, for working 








& pneumatic system of despatching messages betwee 
the head telegraph ‘ine ond pee ce oat in Cal. 
cutta, With regard to the heating power of such 
acurrent, Mr. Schwendler says that if sent through 
an iron wire laid along the walks of aroom like a hot. 
water pipe, it would generate about as much heat 
as is produced by an ordinary German stove, con- 
suming 6 lb. of coal per hour, supposing that the loss 
of heat when coals burn under a steam boiler js 
about four times greater than when they burn in a 
German stove. This quantity would, in his opinion 
suflice to keep a moderate-sized and ordinarily ven. 
tilated room at a comfortable temperature even when 
situated in the highest latitude.” 
QUALIFIED ENGINEERS, 

An Act is about to be passed—or has already 
become law—by the Ontario Legislature, for fixing 
the standing of civil engineers in Canada. By this 
Act such engineers as can pass certain examinations 
are to belong to grade A, the remainder of the 
alphabet being left to those who cannot. It is 
difficult to conceive a more foolish and impracticable 
piece of legislation than this, or one more likely to 
create ill-feeling and injustice among the members 
of the profession in Canada. It is one thing for 
young men carefully trained as engineers to pass an 
examination, on the threshold of their career, but 
it is another, and quite a different matter, for those 
who have devo many years in the active work 
of the profession to be subjected to an ordeal which 
would amount to an actual indignity. We wonder 
how many of the high priests of Westminster would be 
plucked in such a case, and we wonder how many of 
the Examiners constituting the official Board would 
be hoisted by their own petard. Who can draw 
the line now-a-days between the contractor and the 
engineer, although it is very certain that many 
contractors are better than many engineers? But 
few contractors, however, have received a training 
that could enable them to pass an examination ; and 
most engineers haveforgotten, in the more important 
duties and anxieties of business, how to solve the 
conundrums of a Board of Examiners. We note 
that several engineers in Canada are to be invested 
at once with the distinction of ‘‘A.,” and without 
the formality of examination. No one doubts the 
ability of such men as Keefer, Sandford Fleming, 
and many others; but, equally, no one can doubt 
that opportunity, as well as capacity, has given to 
these gentlemen their well-deserved positions, and 
that there must be many others who would carn 
reputations quite as good, but who may be un- 
able to clear the five-barred gate now closing the 
entrance to the professional field in Canada. And 
even if such unfortunate ones should hereafter be 
entrusted with important engineering work, they 
will still be unable to make their hay while the sun 
is shining, for their whole time and energies will be 
too much absorbed to waste either in qualifying 
themselves to obtain the mystic letter. We notice 
that several of the gentlemen who, like Enoch, have 
been translated, are Members of the Institution. 
Possibly, ‘‘ Memb. Inst. C. E.” may form a gap in 
the hedge through which all bearing that title may 
creep. If so, quite a number might emigrate with 
great advantage to themselves, and to Canada, 
who could thus obtain as many A grade engineers 
as she requires, which she certainly would fail to 
do otherwise, in the present gencration. 


STATISTICAL CHARTS. 

For many years, statistical charts have been com- 
piled in France, showing geographivally the produc- 
tion, consumption, and movement of the mineral fuel 
of French origin, as well as of that imported from 
abroad, chiefly from Great Britain, Belgium, and 
Germany. ‘The quantity of production is indi- 
cated by the value of a square, that of the local con- 
sumption by that of a circle, while the direction 
and quantity of the movement are graphically 
represented by a current, broadest at each centre 
of production, and gradually thinned out until it 
reaches the furthest locality of consumption. As 
these squares, circles, and currents are drawn to 
scale, it is easy to see at a glance all the quan- 
tities which have been raised, circulated, and con- 
sumed during one year. Each centre of production 
having its own colour, and the transport on land 
(railways) is distinguished from that by water, even 
all minor details can be ganged with ease. Similar 
charts have also been published in Prussia for mineral 
fuel; for instance, in 1860, 1862, 1865, and 1871; but 
the first attempt to do the same thing for iron was 
only made by Dr. Wedding for the year ]871, and 
was shown at the Vienna International Exhibition of 
1873. The difficulties were, however, very great in 
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arriving at a correct graphical representation, but Dr. 
Wedding has successfully overcome them in a second 
attempt for the year 1878, where, upon two separate 
charts, the movements of pig iron and those of 
malleable iron and steel are represented ; since then, 
the new Customs tariff has come in force, and it is 
intended to prepare precisely similar charts for the 
year 1880, so that both years may be compared. 
From the chart which represents the pig iron, it may 
be seen that the phosphoriferous pig of Lorraine 
and Luxemburg furnished 22.9 per cent, of the 
total production of 2,147,641 tons in 1878; and 
it is certain that it will enormously increase after 
the success of the Thomas-Gilchrist or basic Bes- 
semer process. It is also interesting to note that 
484,663 tons of English pig iron came to the seaports 
of Holland and Germany, whence it was distributed 
by land and waterinto alliron-producing districts, and 
subdivided in a thousand small streams through the 
whcle empire, and even over its boundaries towards 
the east (Russia), south (Austria, Switzerland), and 
west (Belgium, France), chiefly for consumption in 
iron foundries and engineering works, The second 
chart, which represents the malleable iron, was still 
more difficult to compile. It showsthe greatest centres 
of production, yielding 12.5 per cent. in Silesia, 53.2in 
tie district of the Ruhr in Westphalia and the Lower 
Rhineland, 5.9 in Sieger, Nassau, and Middle 
Khineland, 3.4 in the district of Aix-la-Chapelle, 
7.1 in the Saar district, and 7.5 in Lorraine. To the 
total production of 1,682,595 tons, an import of 
115,223 tons, chiefly from England, is to be added, 
while 443,806 tons were exported to foreign coun- 
tries, 
CABLE TOWAGE ON CANALS, 

Mr. S. B. Dutcher, the Superintendent of Public 
Works of the State of New York, has in his annual 
report recently issued, spoken very adversely of the 
rystem of towage by the use of a submerged wire 
rope cable now employed on some portions of the 
Erie Canal, his remarks being founded on a special 
report made to him by Mr. R. D. Ford and Mr. S. P. 
Roberts, who had been appointed by him to investi- 
gate the matter, and to ascertain the justifiability or 
otherwise of numerous complaints made of the 
system by boatmen and others, 1t appears from 
the report of Messrs. Ford and Roberts that during 
the past season cable towage has been in vse 
between Buffalo and Tonawanda, a distance of 
12 miles, between Lockport and Rochester, a dis- 
tance of 62 miles, and between Lodi lock and New 
London, a distance of 34 miles, making a total 
length worked of 108 miles. The boats, &c., belong 
to the New York Steam Cable Towing Company. 
Against the system it is alleged that the cable 
is continually cing forced hard on shore at bends 
and that much damage to the banks is the result, 
while even on straight portions of the canal, from the 
irregular path of the cable towing boats, much 
inconvenience and danger is caused to the ordinary 
boats towed by horses. ‘The bridge abutments 
rituated on berme-bank bends are also stated to be 
injured. In some cases, it is stated that the cable 
is drawn completely on to the berme-bank, and that 
from the point where it leaves the centre of the 
caval to the bank, it forms a complete obstruction. 
Messrs, Ford and Roberts are very strongly of 
opinion that the two systems of horse and cable 
towage cannot properly be worked on one canal, and 
they also affirm that the cable towage is the more 
costly. ‘The cost per mile for the various systems 
in use on the Erie Canal, they give as follows: 
Hlorse power, two teams to a boat, 74$d. to 83d. ; 
steam canal boat, 7}d. to 9d.; steam canal boat 
with consort, 9d. to 10d.; and boats towed by cable 
system, 10d. In addition to being more costly, they 
also allege that the cable towage involves a greater 
expenditure of time, and they give the following as 
the average time of making a trip and return between 
Buffalo and New York: Boats towed by horses, 
load east and light west, from 22 to 25 days ; boats 
towed by horses, load both ways, 25 to 28 days; 
canal steamers, load both ways, 18 to 22 days; 
canal steamers, with consort, load both ways, 20 to 
25 days; boats towed by Steam Cable Towing 
Company, from 30 to 45 days, ‘These latter figures 
are somewhat difficult to understand in view of the 
statement that one of the alleged sources of danger 
to ordinary canal boats is from their being over- 
taken and passed by the cable-towed boats, the 
speed of the former being given from 1} to 2 miles 
per hour, and that of the Jatter as from 3 to 5 miles 
per hour, It would almost appear as if the cable- 
towed boats were subject to most exceptional delays 
on the parts of the canal where the cable does not 


exist ; and, altogether, in view of the success with 
which cable towage has been worked elsewhere, we 
think further facts are required before a definite 
opinion can be formed of its success or non-success 
on the Erie Canal. 


FOREIGN TECHNICAL LITERATURE, 
REFERRING to the question of chemical analysis, the 
Iron Age (New a of February 24 points out that 
although of great value, it is very easily over-estimated. 
As an assistance to managers of iron works, &c., it has 
now become indispensable. It appears to be considered 
that so-called chemists, who are willing to work for 
artisans’ wages, can produce analyses which are 
thoroughly to be relied upon. The Jron Age shows the 
fallacy of this idea ; as, even, with the most skilled and 

careful analysts, the results are often unsatisfactory. 








La Nature (Paris), March 12, contains an article by 
M. L. Baclé, on narrow gauge railways, in which (after 
referring to the Festiniog line), he states that it is clearly 
possible to construct a paying line on this system for 
districts where a normal gauge railway would be too 
expensive. This idea appears to have been taken up to 
some extent in France lately ; and reference is made to 
the Décauville plan, which M. Baclé considers suitable, 
not only for mineral and agricultural tramways, but 
also for auxiliary lines for passengers and goods. 





A letter is published in the American Machinist (New 
York), March 12, on the subject of the disposal of snow. 
The writer, Mr. W. J. Baldwin, suggests that a sheet-iron 
tank should be constructed with a steam coil on the sides 
and bottom, through which steam should be continually 
circulated from three or four steam fire engines. The 
snow being shot into this tank would melt-as fast as it 
could be thrown in, and the hot water might be run down 
the drains. Mr. Baldwin estimates the cost of this 
process at about 17 cents per ton, and considers that it 
would obviate all the difficulties of disposing of snow. 





The Bulletin of the American Iron and Steet Association 
(Philadelphia) of February 23 reports the discussion 
upon Dr. Dudley's paper on the wearing power of steel 
rails. Many objections were raised to his theories; 
amongst others, it was stated that his analyses were 
“singularly deficient and deplorably incomplete,” that he 
had taken no notice of the increased weight of rolling 
stock within the last few years, and that averages cannot 
be considered valuable unless taken from an immense 
number of tests made with the same material under 
precisely similar circumstances. 





The Giornale dei Lavori Pubblici (Rome), of March 9, 
has a report of the first day’s meeting of the conference 
held in Florence to discuss an internatioual railway con- 
vention for the transport of goods. This conference 


A paper on the various means of connexion employed 
in ironwork is commenced in this number, These are 
described as rivets, bolts or screws, and keys. After 
referring to the conditions under which these different 
methods are employed, the writer goes on to point out 
the proper proportions between the rivets and the plates, 
and the various forms and methods of rivetting employed 
in girder, bridge, and other similar work, are described 
and illustrated. 

The Kraft cement testing machine is also illustrated 
and described. The briquette is fixed in two jaws in 
the ordinary manner, the strain being applied by means 
of a screw, and the force registered on a dial. 





The American Manufacturer (Pittsburg) of February 25 
gives a list of the papers submitted to the meeting of 
the American Institute of Mining Engineers, many of 
which were not read from want of time. Amongst them 
were the following: ‘On Rail Patterns,” by A. L. 
Holley ; ‘‘Burnishing and Ductilising Steel,” by Jacob 
Reese ; “ Method for the Estimation of Manganese in 
Spiegels, Irons, and Steels,’ by S. A. Ford; “The 
Amount of Manganese required to remove the Iron in 
the Bessemer Process,” by S. A. Ford ; and “ The Use of 
Common Salt in the Process of Drawing Wire,” by 
Charles H. Morgan. 

In an article “‘On the American Mercantile Marine” 
the same paper states that iron ships are built on the 
Delaware which will compare favourably as to speed 
and comfort with any English vessels ; whilst, as it con- 
siders American iron to be much better than English, 
they are superior in safety and durability. The American 
built ships are, of course, more costly than English, and 
in order to equalise matters, or rather to give American 
shipbuilders an advantage, Government protection or 
subsidy is demanded. 





An article on the “ Ventilation of Fiery Mines,” by A. 
Wasmuth, appears in the Engineering and Mining Journal 
(New York) of February 19. The author points out that 
although restrictions on the employment of lights, the 
use of safety lamps, &c., are important, an efficient 
system of ventilation should always be the first con- 
sideration. An abstract is given of a paperread by Mr 
O. A. Moses, before the American Institute of Mining 
Engineers, Philadelphia, on February 5, upon the appli- 
cability of Edison’s system of electric lighting to 
mines. After referring to the conditions required to be 
fulfilled by a mining lamp, i.e., freedom from danger, 
the supply of an abundant and penetrating light under 
all atmospheric conditions without heating the air or 
rendering it impure, availability as an instantaneous 
danger signal, he stated that Edison’s system fulfilled 
all these requirements. Four-candle power lamps of 
30 obms resistance each united in series answered 
admirably. The lamps may be immersed in water, or 
protected by a coarse wire screen ; whilst, as the con- 
nexions can all be made under water, they may be put 





continued the work of the Bern Congress on the same 
subject, and its business was to discuss the project 
drawn up by the latter. The Roman and Southern 
Railways were represented, but not the Alta Italia; 
and M. de Seigneux, member of the Grand Council of | 
Geneva, was the principal foreign guest, Propositions on 
several points of detail were decided upon, to be sub- ! 
mitted to Government. 





The Deutscher Sulmissions-A nzeiger (Berlin) of March 8, 
referring to the reports of the past year from the Aix- 
la-Chapelle district, states that hardly any orders were 
received for railway material, Wire, however, was 
exported in considerable quantities; and it is said that 
the make of pig has been so improved as to enable it to 
compete in Germany with the best Scotch brands, which 
hitherto have had almost the entire command of the 
market. 

The issue of March 10 gives particulars of the Inter- 
national Exhibition of engines and machines for minor 
trades, to be held in Altona in August of the present 
year. Amongst other classes will be those for steam, 
water, gas, and dynamo-electric engines, tools, and 
machines for various manufacturing purposes, &c. 





Glaser’s Annalen fiir Gewerbe und Bauwesen (Berlin), of 
March 1, describes and illustrates (from ENGINEERING) the 
Sachs and Broszmann-Kachelmann compressed air rock 
drills. In the report of the meeting of the Verein fiir 
Eisenbahnkiinde, on January 11, are given a number of 
statistics of the tyre breakages on the German Railways 
during the period from October 1, 1879, to March 31, 
1880. A paper was read by Mr. Haarmann on the various 
systems of construction of permanent way, in which he 
expressed himself strongly in favour of iron sleepers, 
which he considers will eventually supersede those of 
wood. Longitudinal sleepers he preferred to the trans- 
verse system, and suggested that as wooden ones were 
abolished on main lines, the double-head rails should 
be removed and employed on local lines, with iron 
transverse sleepers. 


Les Annales des Travaux Publics (Paris), March 10, 
contains a further instalment of the series of articles on 
railway construction, giving measurements of curves, 





in and out of circuit without danger. 


The Scientific American (New York), March 5, gives 
a description of a floating fire engine, designed by Mr. 
H.S. Maxim, of New York, which is to have sufficient 
power to extinguish almost instantly any fire, large or 


| rmall, that may be within itsreach. The hull is 240 ft. 


long by 40 ft. beam, and two engines are to be employed, 
so that one paddle may be reversed while the other is 
going ahead, to enable the toat to turn rapidly. The 
engines are of the compound type, 3000 horse power, 
and are so constructed that their entire force may be 
employed either for working the pumps or driving the 
boat. A vertical stand-pipe is fixed in the fore part of 
the vessel, which can be raised or lowered by means of a 
telescopic joint. At its highest elevation the nozzle is 
100 ft. above the deck. The size of the stream can be 
varied according to the distance from Gin. to 10in.; 
whilst a lower discharge pipe, with a nozzle of 20 in. in 
diameter, can be used for extinguishing fires in vessels, 
&c. The designer considers that this vessel would be 
amply sufficient to cope with any fire that might occur, 
however great. 

In the Supplement are given the terms of the con- 
cession made by the Mexican Government to Captain 
Eads, for the Tehuantepec Ship Railway. It is to be 
commenced within two years, and completed within 
twelve. <A right of way, half a mile in width, is given 
across the Isthmus, to be extended, wherever stations 
are required, to one mile. The authorised rates are to 
be 5 dols. per cubic metre displacement, 15 dols. for each 
passenger, and 1 per cent. on the value of all precious 
stones or bullion. Further concessions and subsidies 
are given, the grant being made for 99 years; at the end 
of which time the Mexican Government may take posses- 
sion of the line, paying two-thirds of its cost. 








Tue WELLAND CANAL.—Work on the Welland Canal 
is rapidly nearin — and it is expected that the 
canal will be ole for business by May 12, with a draught 
of 12 ft. Much is expected of these improvements, upon 
which the Dominion Government is spending some 
30,000,000 dols. Large vessels will soon be able to f° through 
from Chicago to Europe without breaking bulk via the 





inclines of gradients, &c. 


Welland Canal and the St. Lawrence. 
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| 
oF¥ or Co~p on Maenerisep Bars.—A| Paxis INTERNATIONAL EXHIBITION OF ELECTRICITY. | mistaken. As long since as 1521 a Portuguese navi 
Tue Errect uest of | Antonio Galvao, proposed to Charles the Fifth to a : ye 


i tion, conducted in the physical laboratory |—We are asked to make known that at the 
“am Gniversity, has led to the discovery of the | the Commissaire Général, the 


of Harvard ? i 
remarkable fact that intense cold can deprive magn 
steel bars of nearly all the magnetism which may have been 
imparted to them. The intense cold was produced by solid 
carbonic acid. This fact has an important bearing Ke ome 
observations of the magnetic condition of the earth en 
in high latitudes ; for what appear to be daily and yearly 
changes in the earth’s etism may be due in large part 
to conditions of temperature, which affect the magnets | 
used in the observations. It also must be concluded that | 
the molecular condition of steel is changed by great cold. 


offices of the amg 
London, by letter add: 





or by personal application between eleven and five. 





Society of Telegraph | interoceanic communication by 
etised | Engineers and of Electricians have undertaken to supply | 1780 Nelson proposed 


Honduras to dig a canal. 
many which had preceded it. A few years later, Garilla and 
Courtinez were sent out by Guizot, to study the matter, and 
pronounced the undertaking an impossibility. About the 
| same year Louis Napoleon was solicited b 
INTEROCEANIC CANALS.—Any one who thinks the idea | Government to lend his name to the un 


the Panama, route, and in 


hs ier : posed a canal through Nicaragua. Von 
| to and collect from intending British exhibitors applications | Humboldt took it up in 1804. The first work actually done 
for space at the forthcoming exhibition. Forms of applica- | Was in 1841 by Henry de Pu 
tion and copies of the general rules can be obtained at the 
4, Broad Sanctuary, Westminster, 
ressed to the secretary of the society, 


dt, who moved a colony to 
This colony went the way of 


the Nicaraguan 
ertaking, and he 


of a canal connecting the Atlantic and Pacific a new one is | did actually make an appeal to the public in a pamphlet. 








“ENGINEERING” ILLUSTRATED PATENT RECORD. 


Cemritep By W, LLOYD WISE. 





APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
MARCH 14, 1881. 
In the Cases of Inventions communicated from Abroad 
the Names, &c., of the Communicators are given in 
Italics after the Abbreviated Titles. 





Nos. 





-| ‘NAMES, &e. 
and | oy AppLioaitts ABBREVIATED TITLES, £0. 
1881 | 
M 


Electric and automatic signalling 
apparatus for block system, &c. 
H. Leblancand E. V. A. Loiseau, 
Paris, 


ar. 8 
977 E.de Pass, London. 


978 |W. P. Thompson, Apparatus for operating fog bells, &c. 
Liverpool. nternational Fog Bell Company, 
Maine, U.S.A, 
979 | F. Mcllvenna, Liver- | Apparatus for displaying clothing 
pool. and other articles in shop windows, 
| &c., part applicable as a fastening 
| | _ for window sashes. 
980 | W. Weldon, Burstow, | Manufacturing soda. 
urrey. 
981 TT. Willet, Burslem, | Method of and apparatus for manu- 
Stafford. | facturing pottery, &c. 

982 | L. A. Groth, London. | Apparatus for propelling vessels, 
| . EE. Miller, Passau, Germany. 

983 | A. Parkes, Birming- | Treatment of cellulose, manufacture 

ham. | Of articles therefrom, and prevent- 
| a rapid combustion of nitro- 
| _ cellulose. 

984 | C. R. Parkes, Millwall.| Cranes, leads, hoists, capstans, &c. 

985 A. &. Morgax. Chet- Appliances for facilitating turning 

wynd-road, Middle- | oversheets or leaves of music, &c. 
sex. 

986 | H. J. Haddan, West- | Soles of foot-coverings. V. R. Her- 

minster. vochon, Chateaubriant , France. 

987 F. A. Walton, Bir- | Watch-keys. 

988 E. C, F. Otto, Peck- | Wheels for velocipedes, &c 

989 ag Griffin, Bir- | Fastenings for bracelets, &c. 

990 | E. J.J, Dixon, Bangor. Manufacture and framing of 
| Writing slates, and apparatus 
| _ therefor. 

901 G.F.Redfern,London. | Galvanic batteries. S. Marcus, 
| Vienna, Austria, | 

092 | H.E. Newton, London. | Means for obtaining motive power. 

: | HH. G. Hosmer, Rome, Italy. 

993 TT. Spiller, London. | Economising the consumption of 
| _ Steam in steam engines. 

994 | J. Spence, Newcastle- | Condensing apparatus of steam 

on-Tyne. | engines. J. C. Spence, Calcutta, 
| East Indies. 

995  G. Walters, Frome, | Production of artificial fuel, 

Somerset, and W. 
Mar.9 — Morgans, Bristol. 


996 0. Jones, Philadelphia, | 

nn., U.S.A. | 

H. J. Haddan, West- 
ter. 


minster. 
J. Lewis, T. Ham- 


Turning and screw-cutting lathe. 
Roller mills. J. G. Koerner, Walden- 


burg, Germany. 


998 Landaus and landaulets. 

mond, and J. Hiller 
ilburn. 

9909 | F. = Gatty, Accring-| Dyeing cotton yarns. 

1000 J. Harrison, Man- | Expanding mandrel. 
Cc. r. 

1001 a C. Fletcher, Pres- | Velocipedes. 
on. 

1002 7. Priestman, J. | Treatment of spent or partially || 
Longshaw, and G spent tan liquors, and manu- || 
Priestman, Preston | facture of ink, &c., therefrom. 
Brook, Chester 

1003 F. Wirth, Frankfort- | Cot::\rsing milk and _ preserving | 
on-the-Main | same, P.#', Gaupp. Romanshorn, 

1004  N. Thompson, Brook | stoppers for bott 
‘ , Brook- TS ttles, &c. 
lyn, veh. wee ae 

1005 | A. Specht, Hamburg, | Wash boilers or kiers. 7. Harbeck || 

one mw, * ths a Elmshorn, Prussia. 

. Ta’ . es appli t , &. 
| _ Wild, Morton, Yorks. scemtamiemeaenians 

1007 | J. Fieldhouse, Keigh- | Boot protectors. 
ley. Yorks. 

1008 | R. Ecroyd, Burnley. | Method of and apparatus for weav- 

leno, gauze, &c. 
1009 | J. peal, Rudgwick, | Traction and locomotive engines. 
1010 | J. Barbour, Belfast. | Machinery for preparing and spin- 
emp, &c. 

1011 | A. Combe, Belfast. Machinery Ror spinning or twisting 

coarse yarns. 

1012 | B. R. Huntley, West | Furnaces. 

1013 | C ape &RfA. | M J 
. Westw A. anufacture of ornamental potte: 
Windmill, Brierly ware. ee 

1014 Py 5a Endless or porta 
. ; A dless or ble railways, 

1015 | W. Brewster, Leeds. Heels for boots and shoes, ee mode 

of applying and attaching same. 





| 


Nos. | 


1 NAMES, &c. 
and r 
| pau,| OF APPLIcANts. 


1017 | A. M. Clark, London. 
1018 | J. A. Turner, West 
| Gorton, Lanc. 

1019 | F. W. Durham, New 

| Barnet. 

1020 4. B. + 

urgan, Ireland. 

1021 | D. 0. Sanéheim, Lon- 

—~. don. 

1022 | J. Corp, Bermondsey. 

1023 | G. reen an 

Savage, Islington. 

1024 | M. Benson, London. 

1025 | J. Teer, Salford. 

1026 | 8. Rideal, Manchester. 

1027 | J. A. Berly, London. 

1028 | J. Weir and G. Weir, 

w. 

1029 | F. Mills, Heywood, 

nc. 

1030 | T. Paterson, London. 

1031 | G. Price, Birmingham. 

1032 | J.. Howard and E, 
| . jousfield, Bed- 

ford. 

1033 | G. Hunter, Leeds. 
1034 | F. Duray, Ecaussines, 
Belgium. 

1035 | H.Courteen, Clapham, 

Surrey. 

1036 | J. H. Johnson, Lon- 

don. 

1037 | W. R. Lake, London. 

1038 | W. R. Lake, London. 

1039 | J. Nadal, London. 

1040 | A. A. Common and H. 

1} a. F. Joel, London. 
1041 | J._ Hall, Sheffield, 
Yorks. 

1042 | T. A. and R. GH, 
| Sorby, Sheffield, 
| Yorks. 

1043 | C. T. Bradbury, Buck- 
| ton Grange, Che- 

and J. Douglass, 


1044 | R. 
| Coventry, Warwick- 


| _ shire. 
1045 | G. Love, Lanchester, 
Durham. 


1046 | J. McLellan Bair, 
| Glasgow. 
1047 | C. 8. Rolfe, West- 
ster. 
1048 | J. Imray, London. 
1049 | D. P. G. Matthews, 
Newport, Mon. 
1050 | W. B. Bryan, Black- | 
burn, Lanc. 
1051 | F. Arnold, Birming- 
ham, Warwickshire. 
1052 | K. Proctor, Burnley, 
Lane. 
1053 | J._ Rough and J. 
Hurry, Dalkeith, 
Midlothian, N.B. 








Veber meters or devices for measur- 
ing and registering the current 
flowing through conductors. 

A. Edison, New Jersey, U.S.A, 


| Furnaces for burning cane trash, 


éc. M. J. L, Marie, Martinique. 
Compound packing material, and 
coverings for packages. 
Apparatus for control. the speed 
of steam engines. 
Sewing machines. 


Mounts for tobacco pipes and cigar- 
holders, &c. 


T squares. 
American organs, harmoniums, 
pianofortes, &c. 


Purifying machinery used in treat- 
ing grain and producing flour. 
O. Oexle, Augsburg, Germany. 

Steam generator and other fur- 
naces, firegrates, &c. 

Construction of buildings and parts 
of buildings, and preparation of 
materials therefor. 

Electric lamps, candle holders or 
candles, and apparatus con- 
nected therewith. 

Motive power and pumping ma- 
chinery. 

Machinery for carding cotton, &c. 


Means and appliances for utilisa- 
tion of musical instruments. 

Attaching door knobs, é&c., 
spindles. 

Sheath binding mechanism, chiefly 
as attachment toa reaping ma- 


to 


chine. 

Means or apparatus for consuming 
smoke in boiler and other fur- 
naces or fireplaces. 

Generators of steam, also applicable 
to heating pur, generally. 

Agpensine for cleaning and polish- 


ing knives. 
Metallurgical or other furnaces or 
apparatus for obtaining and sup- 
plying gases under pressure. C. 





Pernot, Paris. 
Manufacture of packing material 
and boxes, cases, or wrappers 


made thereof, for the protection | 
fragile | 


of bottles and er 
articles, machinery for producing 
such material. &. //, Thompson, 
Brooklyn, and H. D. Norris, New 
York, U.S.A, 

Water-closet apparatus, chiefly for 
preventing improper or injurious 
escape of noxious gases or effiu- 
~ also aggiieale to lavatories, 

c A. E 


U.S.A, 
Writing instrument. 
Electric light apparatus. 


Drinking flasks or bottles, &c. 
Sheep and other similar shears. 


Dyeing. 


Apparatus for the cure of smoky 
chimneys, and for the more per- 
fect combustion of smoke. 

parts of the flues from 
oe furnaves of steam and other 
e 


rs. 
Hydraulic apparatus for punching, 
embossing, moulding, crushing. 
shearing, and shaping metallic 
and other substances. 
Appliances for preventing efflux of 
from drains, &c. 
Manufacture of maltose. A. P. 
Dubrunfaut, Paris, 
Apparatus for pickling and swilling 
metal plates, &c. 


Crem, and apparatus there- || 

or. 

Hydro-carbon cooking and heating |! 
stoves. 


Boots, clogs, &c., and metal fittings 
therefor 


Apparatus connected with manu- 
facture of lozenges. 








duwards, Philadelphia, | 





1057 
1058 


ster. 
1060 | R. and F. Garrett, 


1061 
1062 


A, Haughton, Grimsby,| 
nshire. 
T. 8. Hardeman, Man- 





hester. 
W. Spence, London. 
| C. Catlow, Burnley, 
ne. 
F. W. Eames, Leeds, 
Yorks. 
1059 | W. T. Seay, cnt R. 





Cc. 


Pierson, Westmin- 


Leiston, Suffolk. 


E. Brook, Bradford, 
Yorks. 
W. R. Cooper and J. 


Taylor, Sunderland, | 
Durham 


1063 | J. H. Johnson, Lon- | 
don. | 


1064 | A. Lloyd, London. 

1065 | W. F. Bateman, Low | 
Moor, Yorks. | 

1066 | G. Tidcombe, Watford, 
Herts. 

1067 | A. M. Clark, London. 

1068 | E, Major, Shanghai, | 
China, temporarily 

Mar. of St. James's, Mid- 

12 dlesex. | 

1069 | F, Pool, Charleston, | 
U.8.A., temporarily | 
of London, 

1070 | J. Snowball and C. 
Warren, London 

1071 | H. Booth, Attle- | 

| borough, Warwiok- | 

shire. 

1072 | A. E. McDonald, New 
York, U.8.A. | 

1073 | G. P. Lempriere. Bir- | 
mingham, ar- 
wickshire. 

1074 | E. Benier and A. 
Lamart, Beaumetz, | 
France. | 

1075 | D. Butterfield, Keigh- 

| _ ley, Yorks. 
1076 | H. Charlton, Gates- 


i 


| 1078 


| 1079 


| 1080 
| 1081 


1082 
1083 


1084 | J. B. Fenby, Sutton, 


077 


W. R. Lake, London. 
H. H. Lake, London. 





head-on-Tyne, and 
J. W. Wailes, Wed- 


| _ nesbury. 
J. Slimon, Kirkintil- 


loch, Dumbarton, 
and J. Whyte, Glas- | 


gow. 
H. C. F. Jenkin and A. 


C, Jamieson, Edin- 


urgh. 
0. L. Deschamps, 
Paris. 


B. P. Stockman, West- 


minster. 


W. Lloyd Wise, West- 


minster. 


Corteld, Warwick- 


| 
| 


erin. 


| 


Brakes for railway vehicles. 

Apparatus for brushing or clear- 
ng tram rails. 

Artificial flowers. W. Havyelbery, 
Berlin, r 

Looms for weaving. 

Pneumatic brake apparatus for rail 


ways. 
Gas lamps or lanterns. 


Tubular boilers and furnaces. 
Furnaces. 

Steam and hand-steering apparatus, 
Treatment of ores and mineral sub- 


stances in order to obtain metals 
therefrom. S. Philippart, Paris. 


Dressing-table and washstand, with 


looking-glass, towel rails, &c. 
Manufacture of hardened and tem- 
pered steel wire. 
Apparatus for straining pulp for 


paper. ; 

Apparatus for breaking or prevent 
ing “double twist” in spinning 
C. P. Maillard, Fismes, France 

Air engines and pumps. 


Manufacture of date powder, and 
apparatus therefor. 


Railway signals and aftomatically 
maintaining the wires in a ten- 
sional state for working the 


signals. 
Manufacture of elastic webs and 
apparatus therefor. 


Railway switches, signals, & 


Mechanism for producing tension 
in the cords of blind rollers, &c 
for regulating the rotation o! 
pulleys, shafts, &c. 

Gas engines. 


Caps employed in spinning. 


Apparatus for regulating the speed 
of steam engines, &c. 


Looms for weaving. 


Caloric motor engines burning solid 
fuel, partly applicable to other 
motor engines. 

Machine for cutting the gimp or 
embroidery threads in shaped 
articles, such as tulles, laces, 
Valenciennes, &c. 

Floating bridges. 


Apparatus for making gas for light- 
ing, heating, and other purposes, 
and for burning it, and manufac- 
ture of such gas, ¥, /’. Deleau and 
La Societé Hubert Freres, Paris. 


| Devices for stoppering bottles, éc. 


F. Bohman, Stockholm. 
Machinery for perforating papel. 
&c., to be used in automatic or 
mechanical organs or harmo 
niums. Automatic Music Pep 
Company, Boston, Mass.,, USA 
Self-governing gas burners. 


shire. 
| 1085 | G. W. von Nawrocki, Fastening folding cards and appa- 
Berli j 


ratus therefor. J. L. Peschhes, 


Crefeld, Germany. 


1086 | I. Bailey, Keighley, | Wool-combing machinery. 


East 
Greenwich, and H. 
x. man, Cat- 
ford, Kent. 


1088 | J. Larue, Paris. 


Rotary hawse pipe for lightships, 
ec. A} 2 ¢ Pe 
te ae cables clear of the cable 


steel plates x 
prepared rollers for that purpose. 
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No, 
0s. 
Mot | gf Ate Ota ABBREVIATED TITLES, &0. — 
Dates — 889 
| 
ma wo 
| ' ! 
1089 | D. Clerk, Glasgow. Motors meee by combustible gas|} yl 
or vapo' 
kfort- Friction rearing for calenders. F.| 
saad be onthe Mala, Ger- Voith, Freidenhein, and A, Niet-|| 892 
hammer, Kriebstein, oy ge J | 893 
, London. | Tiling for roofs, floors, &c. J. J.|| 894 
1001 | 4. M. ‘Clark a Wi itiams, Fairhaven, Rutland. | | 895 
US.A, 
1092 | A. M. Clark, London. | Pistons. #. oe, Br — 896 
New York, U.S. 897 
1093 | A. M. Clark, London. Coverness for vuloanising ww rvn 
W. E. Gwyer. New Yor || 898 
(Complete specification deposited). | 899 
1094 | B. J. B. Mills, London. | System of automatic rapid tele- 903 
| graphy and apparatus and ma- || 
terials to be employed therein.|| 904 
zs Ne Leggo, Hartsdale, New York, | 
| | 905 
1095 | H. J. B. Condy, Lon- Manufactare of white lead. 
don. : , 
1096 | J. H. Coghlan, Ful- Proguciag a relief or matrix on a/| 
| ham, Middlesex. block of metal for obtaining prints 
or impressions therefrom, and 
ery employed therefor. 
1097 | J. H. Johnson, Lon- | Voltaic batteries, - applicable to 
on. secondary batte a Société || —— 
| Anonyme la — et la Lumiere || 
~ ee“ gai Paris, || | Nos. 
1098 | J. Elms, London. Water-close 
1099 | W. R. Lake, London. | Device for holding a shade or globe |— 
on acantie. A. W. Crockett, New 4208 
York, U.S.2 
L.A. Groth, London. | Apparatus for giving motion to car- ] 
_ riages, vessels. machines, &c. @. 4459 
Liedman and C. Berger, Berlin. | 
1101 | M. E. Dearnaly, Mir- | Bricks, and method of and apparatus || 4533 
field, Yorks. for binding the same together in || 
building. 4540 
1102 | D. Phillips, London. “Take off” a for cylinder 
printing mac 
1103 | J. B. Banks, Birming- | Fastenings for shirt ‘studs, &. 4541 
1am. 
1104 | J. H. Ladd, London. | Machinery for compressing and 
| baling hay, cotton, &. P. K 
| Dederick, Albany, New York, U.S, yl 4569 
1105 | E. Shipton-Price, | Beds for bedridden persons or others., 
Bristol. || 4580 
1106 | W. J. Ford, Humber- | Combination of stop mechanism || 
stone, Leicester- | with circular knitting machines. 
shire. | 
107 |W. B. Lake, London. | Electrical bath apparatus. B. Barda,|| 4.94 
Vienna, 
4585 
GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 4589 
1.—Announced March 11, 4590 
No Name No. Name. No. Name. 
cmman| aunsngeemninngion — 4591 
1880 1881 1881 
4515 Dunbar andj 796 | Bland 843 | Haddan 
Harper. 793 | Ord, (Lewis and || 4595 
1881 804 | Williams and Brown). 
390 | Rinzi and Williams. 844 Wirth 
Berthier. 806 | Northcote. = iniger), 4629 
488 Allport 808 | Gordon, 845 | Engel 
636 Laird, 8.0 | Pearson. (Le hmkubl 4631 
657 | Knox, Falco 812 | Lumb. & Wecbs- 
ner, Burns 814 | Bonneville. ler). 4641 
and Knox $18 | Francis. 8i7 | Gedge 
666 | Roberts 820 | Wirth (Thénot), 
672 | Jackson. (Heeren), 818 | Lake (Fair). 
678 | Skraup. 821 | Thorp. 849 | Johnson. 
6388 Haddan #22. Cross. (Smedt and 
(Alexande:f 5.3 | Cross. Twining). 
& Nichol 824 | Dawson. 850 | Shanks and 4658 
son). 825 | Cliffe and Lyon. 
691 Hargraves & Ainley. 851 | Brydges 4693 
Green. 826 | Burbridge. (Hegnen- 
718 Alexander 827 | Justice berg). 
(Laverne), (Hall). 852 | Dawson. 
758 | Heap 829 | Wirth 854 | Tuchmann 
760 | Anderson (Liefmann) (Scham- 
(Goodman 830 | Kinder, beck). 
762 | Darling. 831 | Robertson. 857 | Grant 4721 
764 | Carr. 832 | Phillips. (Mertz). 

766 | Sutcliffe. 833 | Shanks and 861  Morgan- i 
768 | Brewer Lyon. Brown 47€2 
(Edison). 834 | Lake (Auto. (Prescott). 

772 | Howard. Mus. Paper 863 | Fearnley. 
774 Fyfe. Company). 865 | Thompson 
776 | Lake 835 | Gaskell and (Heinzer- 4822 
P (Welch). Jackson. ling & Ham- 
778 | Munday. R: Gibney. meran). 
780) Bull, 8 :7 Caldwell. 867 | Wenham, 4844 
782 Lewis, 838 | Shakery 869 | Edwards. 
788 = Tulley. (Canterac).J| 871 | Hazeland, 
7” Vaughan 839 | Gulland 873 | Morgan. 5170 
(Thomson) (Denny). 875 | Faija, 
792 Jeusen 811 | Con'ong and} 877 | Lake 5343 
(Edisor.). Robert- | (oster). 
794 Surdes, shaw. 881 | Ingalls. 2 
833 | Siemens 
Il.—Announced March 15. 208 
. ‘ 331 
4684 | Constantine. 617 r and R. 874 Haddan 358 
4896 | Bruchet. Lees. (Geisen- 
14 | Tenwick. 628 Lorenz. berger and 
210 | Lowry. 648 A. J. and R. Picar.) 493 
230 Mart:n and F. Drary. 878 W. and H. 
Sneyd. 720 =Burton. Smith and 
312 Reddie 736 ©Sauvée (Com Srell. 569 
(Monnier), merson). 880 Andrews. 
436 Poirson. 860 Appleton. 882 Ingalls. 686 
526 Linacre. 852 Ciurk 834 Tongue 1| 
578 | Walker. (<obinson). (Wurde- || 732 
530 Hewitt 866 Moy, wann). 1} [41 
§92 | Harding. 8/0 Newton 885 Edwards. } 
600 | Sprague, (Challiot &] 88G¢ | Beaumont, || 756 
610 | Stuart, Gratiot). 887 | Imray 
872 | Green. (Jones). 














Name. No. Name. No. Name. 
Smith. 906 | Shorlan4. 922 | Elmore. 
Paschen 907 | Jackson. 923 | Gibbs. 

(Waner). 908 Groth 924 | Harrison. 
Musgrave, | (Zweig- 925 | Mosely. 
Humber, bergk). 927 | Dix. 

Marriott, &| 910 | Turner. 928 | Lucas, 

Cooper. 911 | J.and C. E.} 929 | Hopwood, 
Arnold. | . Challis, 932 | Hanson, 
Singleton. 912 | Adams. 933 | Ventris. 

| Sacks. 913 | Glover and 935 | Thomson and 
Dufrené James, Tomkins. 

(Bicking).] 915 | Rooke 936 | Seel. 
Atkinson. (Parry). 947 | Miller. 
Clark 917 | Newton 938 | Abel (Bind- 

(Folacci), | (Genoud), schedier & 
Wright, 918 | Tyer. Busch). 
Wright, 920 | Pollock. 939 | Abel (Bind- 
Gard and] 921 | Clark (La schedler & | 

Cobley. Société Busch) 
Holling- | Anonyme 940 | Lake 

| _ worth. des Brevets} (Morgan) 
Wordsworth. Réunis), 941 | Bebro. 
' 























NOTICES TO PROCEED. 
1,—Time for entering Opposition expires Friday, 


April 1, 1881. 





NAMES, &c., 
OF APPLICANTS. 


ABBREVIATED TITLES, &c. 





H. Phillips, Heavi- 


tree, Devon. 
W. A. Barlow, Lon- 
don. 


E. Ward and W. 
Bevis, Maidstone. 


R. H. Reeves, Park- | 
of 


hurst, Isle 
Wight. 
WA. Barlow, Lon- 


T. Kiernan, a 


W. P. Thompson, 
Liverpool. 


W. 8. Melville, Mile 
End. 


J. Higginbottom, 
iverpool. 

P.G. Acres and W. 

~eaaeaas Leices- 


L. . Bertram, Bays-| 


water. 


D. H. Sisson, Goole. 


W. 4H. HGarfield, 
London. 
¢. Seagate, Sal- 


ora. 
G. G. Lusher, Bir- 
mingham. 


E. Bashan, 


nington, Surrey. 


W. A. Ross and F. 
Lockhart, Bel- 
‘ast 

W. Thomson, Glas- 

gow. 


A. C. Henderson, 
London. 


W. R. Lake, London 


W. B. Avery, Bir- 
mingham. 

W. B. Avery, Bir- 
mingham. 

E. Underwood, Bir- 
mingham. 


C. Scheibler, Berlin. 

C. Scheibler, Berlin. 

A. Hughes, Glag- 
gow. 


J. W. Cade, Rock 
Ferry, Cheshire. 


A. D  sgpaae Glas- | 


J. Felsenstein, Lon- 


Ww. Walker, Leeds. 
A. F. Stoddart, 
Bristol. 


J. Booth, Halifax. 


Wools | 
wich. 
C. T. Bastand, Ken- | 


Urinals singly and in con- 
nexion with earth closets. 
Manufacture of felted thread 

and machinery therefor. 
A. Monchabion, Paris, 
—— 4 jetnte, metal taps and 


sdetiies for detecting escape 
of noxious gases from araine. 


Disinfection or purification of 
alcohol of bad taste or 
tainted quality. Naudin 
and Schneider, Paris, 

Battery or machine guns. 


Apparatus for elevating and 
act oy | drawing and other 
8, &c., and for support- 
ing copies, &., thereon. 
Brakes for railway trains. C. 
F.Sim and W., Studer, Mon- 
treal, Canada. 
Apparatus for supplying fuel 
ht — and other fire- 


Devas | for grinding or granu- 
lating mills. 

Machines connected with the 
manufacture of boots and 


shoes. 
Flexible ink or colour com- 
pounds for printing pur- 


| poses. 
Means or apparatus for 
raising and removing 


sunken or stranded vessels. 
Ships’ windlasses. 


Pamps. 


Manufacture of ranners and 
top-notches for umbrellas, 
&c., ferrules, and machi- 
nery for manufacture of 
runners and top-notches, 
and for shaping metals for 
other purposes. 

Tricycles or velocipedes with 
three wheels. 


Process and apparatus for 
extracting oily and greasy 
matter from cotton waste, 
for cleansing the same and 
obtaining a product to be 
utilised in the + “'eae 
of printers’ ink, & 

Apparatus for ayraping and 
bottling aerated liquors. 


Screw keys or spanuers, 
partly applicable a3 ratchet 
braces or ratchet levers for 
screw jacks. 

Instantaneous capillary gene- 
rator. J. J. Guiguet, Lyon, 
France, 

Manufacture of refractory 
material by treating dolo- 
mite. A. Braconnier, Paris, 

Weighing machines and scale 


beams. 
Waisting machines and scale 


ms 
Mechanism chiefly for playing 
upon pianofortes, applicable 
also to other musical instru- 
ments. 
Manufacture of magnesia. 
Manufacture of sugar. 
Rolling metal wires, rods, and 
the like, and machinery to 
| _ be employed therein. 
Condensing apparatus applic- 
| able for other purposes. 
A, Mention, Paris. 
Manufacture or production of 
Silicious pig iron. 
Manufacture of cuffs. 


Magnetic fire annihilator. 
Manufacture of ink. 


fabrics, 
any employed therein. 


5 of knitted or | 
and ma- | 





12 
13 














NAMES, &c. 

796 | H. Bland. Luton. Appliance to be worn on a |Feb.24 
boot or shoe to prevent 
persons slipping, and mode 
of attac: same. 

901 | H.E. Newton, Lon- | Filter presses, Dehne, Halle- |Mar.2 
don. on- "he Saat Germany, 
Il,—Time for entering Opposition expires Tuesday, 

April 5, 1881. 
4608; C. F. Heinrichs, | Ap tus for — sub- | Nov. 9 
London. dividing viding, and Sonmities | 
electric currents, also 
electric lamps. 

4609 | R. H. Tweddell, | Direct-acting hydraulic ma-| 10 

Vetmincte, and chines for rivetting, punch- 
J. Fielding and J. ing, &c., and apparatus for 
Platt, Gloucester. as them to their 
4616 | E. J Beckwith and Apparatus for the manufac- 
B. htfoot, ture of prism, pellet, peb- 
Dartford. ent. )K. Ss other compressed 
4621 | E. G. Brewer, Lon- Magueo-lecirs signal ap- 
don. E. H. Johnson and 
a rT Sain Menlo Park, 
‘ New Jersey, U.S.A. 
4622 | J. Wright, Tipton, | Steam reducing valves. 
Stafford. 
4630 | J. Bg Tipton, | Anchors, 11 
4638 ew tilen, _ Nitrogenous compound gaseous 
am, Surre flavoured beverage. 
4639 | W. ‘Hansen, Braa- Apparatus for purifying the 
ford, York. ae water of steam 
ers. 
4652 | J. Teale, Holbeck, | Apparatus for consuming 
Leeds. smoke and economising 
uel. 
4653 | T. Pritchard, Co- | Velocipedes. 
ventry. 
4660 | H. E. Cooper, Lon- | Siphonic apparatus for closet | 12 
don. and other flushings. 
4661 | W. Downie, C: File for holding letters, &c. 
U.S.A., and W. F. 
Lotz. London. 
4667 | L. Gros, Londor. Capsules for bottles, jars, &., 
and manufacture of the 
; same. 
4672 | G. Bently, Notting- | Twist lace fabrics. 13 
4678 | J. a, ee Black- | Looms for weaving. 
ur 
4680 | J. Wilson, London. Apparatus for measuring | 
ilk, cream, and other 
: liquids. 
4684 | T. J. Constantine, | Furnaces, ranges, and open | 
London. and close fireplaces, 
4695 | H.H. Lake, London.| Thermometer, chiefly od | 
signed for ascertaining the | 
a gee of the bomas | 
r anima: R, and | 
H, Mathieu, Fils, and J. A, | 
| £3 E y i emeschint, Paris. } 
4707 urstow, Hor- elocipedes. 16 
sham, Susse 
4717 |W. RB. Lake, London. Apparatus for economising | 
fuel, and preventing the | 
production of smoke in 
steam boiler and other fur- | 
| naces. JL.Juilliard, Paris, 
4718 | J. H. Johnson, Lon- | Condensing or cooling, and | 16 
don. apparatus connected there- 
with, Lag applicable to 
, and venti- 
| lating. ” F. Fouché, Paris. 
4737 | E. Crossley, Halifax. | Looms for weaving, and — i a 
ratus connected therew1 

748 | A.C. Wells and R. | Vessels for containing and | 18 
yanvem, Man- supplying, or feeding oil. 
chester. 

| 4788 | J. Davies, a Machinery for folding sheets | 19 
sey, Sur: of paper, and for secu: 
together the folded parts of 
such sheets, and trimming 
the edges thereof. | 
4837 | R. J. Hutchings, | Machinery or apparatus for 22 
The yalls, heating, pickling. and swill- 
Mumbles,_ Gla- ing metal plates, &c. 
morgan, and H. 
F. Taylor and W. 
P. Struve, Neath, 
Glamorgan. 
4869 | J. oe and | Manufacture of sulphates of | 24 
Robinson, soda and potassa, and apja- | 
Widnes. Lanc. ratus therefor. | 
4937 | B. J. Grimes and L. Apparatus for heating water, | 27 
Dove, London. mulling beer, &c., by meaus | 
of gas or oil burners. | 
5199 | H. H. Lake, London. | Mowing or reaping machine. Dec.11 
J, Evanno, Paris. 
5210 | J.. Barbour, Bel- | Machinery for spinning rope| 14 
fast, lreland. yarns. 
5311 | W. W. Marsden, Coustruction of cans or recep- | 18 
Wirksworth, Der- : aod eins milk, 
by. &., | 1881 

131 | J. N. Rowe, Rock- | Valves for steam, and other |Jan.11 
lana, U.S.A. motive power engines. | 

250 | G. Balfe, Stockport, | Piecing ‘doubled’ yarns or | 29 
Cnester. yarns consisting of two or | 

more strands or threads, and | 
sopecies connected there- | 

257 | 0. Vaugh‘on, Bir- | Fasterings for bracelets, neck- 
mingham. ets, &. 

516 | G. wilbert, London. | Refrigerators, ice safes, and oe 
preserving cabinets. 

553 | J. - a » eee ie for the production | 9 

ver 

678 | iy H. Streap Vienna, Preparing oxychinolines. 16 

ustrii 

600 | J. Parkinesn, West | Apparatusemployed forsteam-, 17 

| Leigh, Lanc ing textile fabrics. | 
704 | F. Des. Toonz, Lon- Apparatus for the manufac- | 18 
| don, ture of corks for bottles, | 
| jars, &c. £. Gaston, Castres, | 
France, 

725 | W. and W. J., and | Rollers used in preparing and | 19 




















C. H. Haynes, Sal- 
ford, Lanc. 











spinning cotton and cover- 
ing therefor. 
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Nos. 


NAMES, &c. 
OF APPLICANTS. 


735 | J. Tattersall, Man- 


761 


779 





3861 


3988 
4136 


4307 


chester. 


W. P. Thompson, 
ford, London. 


| J. and J. C. Buck- 


ley, Leeds. 


C. D. Abel, London. 


J. P. Cox, Notting- 
ham. 


W. Ayrton, Orms- 
kirk, Lanc. 


I. Bamford. Old- 
ham, Lanc. 

J. Burbridge, Tot- 
=. am, Middle- 


H. ‘Kinder, Le ricester.| 


8.H. Lak 


J. H. Johuson, Lon- 
don. 


J. Shanks and J. 
@. Lyon, Arbroath, 


| | 
| ABBREVIATED TITLES, &c. ate. || me 





1 





Apparatus to be applied to Foal) a 4444 H.H. Lake, London. 
kitchen or other boilers to 


preveut explosions. 
Treating or purifying cast 
iron, wrought iron, or steel, 
and compounds therefor. 
A. H. Siegfried, Selins 
Grove, Penn., U.S.A., and 
| T. i. ’ Sunbury, Penn., 
| US. 
Apparatus for pressing and | 
finishing garments or parts | 
of garments, also for press- 


| 


ing woollen or other fabrics. | 
Opera and field glasses, &c., | 


and rendering them applic- 
able as photographic ap- 
ao & appliances there- 
A, Lotseau and J. B. 
Germeuil, Bonnaud, Paris, 
Steam presses for the finish- 
| ing of lace and other goods 
| ben a light finish is re- 
uired. 
| préparation of the composi- 
| tion used in manufacture 
of oilcloths, &c. 
Manufacture of velvet. 


Tobacco pouches. 

| eitensten 

Machinery for perforating 
paper, &c., for automatic 


or mechanicai organs or har 
moniums. Automatic Music 
| Paper Company, Boston, 
Mass., U.S.A, 
Bituminous cements and com- 
pene for paving, &c. £. 
| . de Smedt and W. J 
Twtaten Washington, USA 
Vertical steam boilers. 


Production of cast steel or 
ingot iron and moulds 
therefor. 


PATENTS SEALED, 
I.—Sealed March 11, 1881. 





NAMES, &c., 
OF APPLICANTS. 


A. Peterson, Brook- 
lyn, New York, 
U.S.A. 

W. Adair, 


8. o Rhodes, Hud- 
dersfield. 


Liver- 


W. Thorburn, Luton. 


E. Wilkinson, Hud- 
dersfield. 

J. Page, Glasgow. 

F. W. Schwarzbach, 
Naumburg - on - 
the-Gaale, Prussia 

W. Morgan-Brown, 
London. 


H. Sharrow. Smeth- 
wick, and T. King, 
Birmingham. 


E. Barnes, Chesham. 


8. A. Dickins, Lon- 
don. 

J. M. Day, W. B 
Green, and H. C. 
Walker, London, 

P. 8. Justice, Lon- 
don. 


N. G. Richardson, 
Tyaquin, Mon- 
ives, Galway, 
and W. Smith, 
Golden Bridge 
Mills, Dublin. 


5 | W. Morgan-Brown, 


London. 


G. F. Redfern. 


W. Brierly, Halifax. 


W. H. Beck, London. 
W.R. Lake, London. 


D. Greig and_ ‘T. 
Benstead, Leeds. 

G. Barker, Birming- 
ham. 


Jun, 


J. Kershaw and J. 
Kershaw, Jun., 


| _ Manchester, 
F. Ryland, West 
| Bromwich. 


ABBREVIATED TITLES, é&c. 





Apparatus for exhibiting car- 
pets, dilcloths, &., by 


samples. 
Motive power engines. 


Pickers employed in looms fcr 
weaving. 

Tools for expanding boiler and 
other tubes. 

Apparatus for carding and 
preparing wool, & 

Joints for cast-iron pipe3. 

Self-acting needle for knitting 
machines. 








Gilman 


apany 


Printing presse $. 
Vertical § Pre “% 
Boston, Mass 

Machinery for the manufac- 
ture of nails and spikes. 


Manufacture of boots. 


Driving belt or band. 0. 
Dickins, Aguilas, Spain 

Lifts or elevators. 

Manufacture of iron and 


steel. C. M. Dupuy. Phi'adel- 
phia, U.S.A, 
Manufacture of paper. 


Telephone apparatus, and 
method of aad apparatus 
for transmitting sounds. 4. 
G. Bell, Washington, U.S.A. 

Railway frog. F. G. Smith 
Truro, Nova Scotia, Canada, 

Extracting or recovering prus- 
siate of potash. ammonia, 
tar, and gas from nit 
geneous substances. 
Richters, Bres'au, Germany 

Apparatus ‘for bovelling glass. 

. Krieger, Par 

Sheuations or ‘compounds 





7. 


for —— pain in 
dental operations, //. £. 
Dennett, Boston, Mass., 
U.S.A. 


Apparatus for steam cultiva- 


Separation of zinc from other 
metals, and chemical com- 
binations, and apparatus 
applicable thereto. A J//ar- 
nickell, New York, U.S.A 

- y ‘for winding yarns of 


suaine and shaping ma- 
chines, and tools of like 


character. 
Method of fastening tubular 
handles on to culinary and 
hollow ware vessels. 


23 


24 


Mar. 1 


Dates. 





1880 


Aug.10 


Sept. 


Oct. 


13 


14 
15 


17 


wa 


to 
a 


29 


1 
12 


















































































































































a ee 
} I] | ' —_— 
| NAMES, &c. ABBREVIATED TITLES 1] | NAMES, &c. 
OF APPLIDANTS. TATED SIELES, G0. | Dates. || Moe. | op appLicants, | ABBREVIATED TITLES, Go. [Dates, 
Electric gas-lighting appa- |Oct.30 | 5497 | EB. P. Alexander, | Compressing and driving appa- | Dec 23 23 
| ratus. #. W. Pelton, Boston, i} | London, ratus for use in mining. 0. 
| Mass,, U.S.A. | S. Presbrey, Port Henry, 
4560 R. Curtisand W.H. | Machinery for preparing and | Nov. 6 Yew York, U.S.A. 
Rhodes, Manches- spinning cotton. 5482 ec. a Wollaston, | Telephonie apparatus. | 30 
ter. | ondon. 
| 4562 eee ana  & Looms for weaving. 5401 | J. — Preston, | Web printing machines. | 
} ‘a in, = 1881 
gow. 27 A. M. Khotinsky, | Limelight lamps. Jan. 
4733 | i. *. 7 and B. _ “Yr ies coking and dis- | 17 | | Petersburg, ‘ 
vay, Brussels, ing coal. ussia. | 
| Belgium. 60 | C.D, Abel, London. | Gas motor engines. ¥.A.Otto,) 5 
4740 | I. R- Blumenberg, | Generators for hydro-carbon eutz, Germany. 
ua schiagten, engines. 106 | J. A. and J. Hop- | Flue tubes for steam boilers. 14 
kinson, Hudders- | 
4829 | H. Seon: Biaysien, tricycles, and other | 22 field, Yorks. 
qoates, ~ 4, velocipedes. <i oo —— 
~ osling, FINAL SPECIFICATIONS FILED. 
nthse March 5, 1881. . 3610, 3616, 3619, 3620, 3621, 3622 
4839 | F. = London. — or apparatus for pro- — 3638, 3690, 3652, 3748, all "of ee = 
ion of es in air, ap- 1880. 
plicable also for propelling ae 3627, 3634, 3635, 3636, 3638, 3641, 3656, all 
—— or other vessels in of the year 1880, ‘ 
: q 3508, 3520, 3647, 3648, 3650, 3660, 3667 
5020 | T. L. Sutton, Stock- | Apparatus for setting the brims} Dec. 2 . '3670, 3721, aah pared sea — ae 
. po of felt and silk hats all of the year 1880. _ 
5261 R. Southworth, | Apparatus employed in the } 15 9, 3659, 3664, 3677, 3688, 3689, 3691, all of the 
Bolton. preparation of cotton and year 1830, . 
~ = materials for ~ oe wa 3672, 3673, 3676, 3679, 3680, 3685, 3686, 3690, 
: 392 706, 3709, 3712, ‘ 
5375 | E. Smethurst, Man- | Looms for weaving. 23 the year 1380. sncdislcntacndaapiadegs 
chester. ; $266, 3644, 3697, 3703, 3705, 3708, 37 "7 
5512 W.R. Lake, London.| Drain pipes and devices to be | 31 = “oils, 3190, 3781, 9008, $037 all ee ae 
dwelling-houses, &c. C. W. y . 
Some inns, "| ome || SUS ae omen ab Saas oun ape saeess staan 
34 J. Rigby, Rutland, | Improvement in construction | Jan. ano : : 
Vermont, U.S.A. | of wheels for railway 
vehicles. No, Name. No. Name. No. Name, 
138 | H.J.Haddan, West- | Treatment of textile materials | 12 <a meme a giiattiaatipations 
minster. | = aes fat er liquids, 187 1878 1878 
also or washing, Viating, | 922 Johnson 968 Green. 1140 | Williams 
dyeing, impregnating same, | (Mauser). 978 Burgess. go4 ‘ox omguaa 
and for similar purposes, & | 927 Porter and | 1047) Clark. 987 | Ball. 
apparatus therefor. 5, God- Thompson.}| 1053 Remmitt. #95 | Williams. 
chaur, Luxemburg. : ss 1061 Walmsley & [1151 Radford. 1010 | Carter. 
284 4, M. Clark, Lon- | Wind engine or motor. E.de| 22 ‘hompson.} 961 | Kobinson. 1016 | Stephenson, 
on. a Torre, Mexico, 1089 = Millis. SW) Gresty. 1i17 | Wise (Przi 
> im . 942 Linford. 983“ Dixon. bram & Co, 
a I1.—Sealed March 15, 1881. | PATENTS IN RESPECT OF WHICH THE SEVENTH YEARS STAMP 
— June DUTY OF 100/. HAS BEEN PAID AND REGISTERED. 
2626 | } *y satteth, Shef- | Stands for bottles. 28 
3760 F F. ‘virth, Frank- | Wheelbarrows. A. W. Pletsch, | Sept. No. | Name. No. Nome, No. Meme. 
- na -the-Main, Landstuhi, Germany, 16 ” 7 7 
| 6 = 1874 | me. | 284 | | 1874 | 
- 920 g 884 Surton. 893 psor 
3769 J. C3 ~ Jones, Stoke Regulating the speed of steam 698 Singer ee | oat | Turton. = ln 
nome mn, Mid- engines. 4 863 tt-Mon- 919 | Newton 902 | Jardaine 
| dlesi erie vind 
3770 | EB. Fitch. London. | Cooling or warming milk. os. (Seretenp. 
3778 | J. Holden, Nelson, | Permanent way of railways 17 
urnley, or tramways. 7 . 
3783 | J. Salmon and J. | Paper-cutting machines, PATENTS WHICH HAVE BECOME VOID. 
| Capper, Manches- 18 1.—Through Non-Payment of the Third Year's Stamp Duty of 501, 
| ter. res —————— —— 
3803 | W. R. Lake, Lon- | Operating railway switches : , . . . 
don. and signals. J. 3. Wiliams. ||_ No. Name. No. | Name. No Name. 
| Riverton, New Jersey, U.S.A. = i alae 
3800 | J. B. Rogers Dividing electric current for 7 | es a | | 
| _ don. lighting purposes. 9 y — eed PY ee =O | Sumnets and 
3825 | R. Ber ville, Glaston- | Kitchen ranges. ne Halpis.” 4 | ( eo aad — 
ury, Somerset. 21 poe _ , ‘ we oon eee. 
3848 | H. Mills, Birming- | Sewing machines for leather a 6 SS = | a 
ham. work. D. Mills, Philadel- | 29 S06 | ewe. | (Geantet- | 886 | Wirth 
phia, Penn., U.S.A. 8u6- Hiluebrandt __ | — David). _  _ (Kelbe), 
3859 | A. Ransome and T. | Cooperage machines. ~ | a tleeh. 852 | Woolcott. 887 Tod and 
J. Wilkie, Chelsea. i 23 ous Bullough 855 | Corbett, Stewart 
3897 | E. Clements, Lon- | Washing machines. : (Rabbeth). | 558 | Cloete and] 888 Lake 
don. 25 813 Henson. Church- (Ingraham) 
390 or, Be a as 816 Benn. ward. 889 Kirk. 
2002 | G.Pieper, Berlin. | Machinesforstamping letters. | |) S00 BU aw. | wo! yarn” | fey Rite, 
Germ my | an : _ Ward. S6U Scott and] 891 Barrow. 
3927 | G. Howard, Hull. Operating fishing-nets. 624 | Clark (Dor-] Phillott. | 893 | Morgan- 
3936 | J. s uf Fletcher, | Insulators for telegraph wires.| 28 ||... |, mitzer)- sig oe a 
| tockport, Che- _ - ‘ ; : se 
(Bourdon). 865 | Millar. 84 > Olilis. 
3937 | F. , King’s- | Engines for roundabouts. 827 | Stewart. 867 | Fox. $95 | Tongue 
Lynn, Norfolk. 83. Partitt. 868 | Musgrave & fe: (Sehultheis 
3061 | P. A. Martin, Bir- | Fastenings for belts. aap | keane 869 | ean) SS | aon 
| _mingham. 30 a | oo —— | a — 
3982 | (P. Ambjorn), Comte | Manufacture of paper. $12 | Lake 870 | Worral. 900 | Brewer 
| de Sparre, Paris Oct. 1 (Powers). 871 | Melville. (Deleuze). 
3987 Torr, Bir- | Lamps for volatile oils. on Pe eat oe — 901 ——— ton 
|  mingham. 846 | Sheldon, 875 on. (Bourdon). 
3989 B. Tower, London. | Indicating and directing en- a ee ae hk. 
gines or other machinery. 2 > 
3999 | J. Taylor, Birken- | Taking in, stopping, and stow- 0.—Tar i Non-Payment of the Seventh Year's Stamp 
| _ head ing cables. Duty of 001. 
4016 J. Fletcher, A Furnaces. 1874 1874 74 | 
under-Lyne. C. 4 739 | Conisbee. 768 Shaw. 795 | Salamon. 
4023 | 4. A. R. oo Suzaate, Buttons with pins. 748 | Steven. 760 ll 803 | ———y 
ochelle, 749 ~=Lyttle. 774 ~Burn and 816 | Browne. 
France. 755 Laffert i Green. 818 | Clark 
4058 | F. Wirth, Frank- | Machines for laying out : ae. 786 Carrick and! s8i9 mt shten. 
|  fort-on-the-Main,| matches from the dipping | 6 Wardale. 
| Germany. frames. (. Sebold, Durlach, | 
| Ger many. 7 
4529 a. P. Alexander, | Treating pelts to semeye the rN all AMENDMENTS. 
ondon, master hairs. A. Fraser, |Nov. 4)| ine . és . 
New York. U.S.A. || Amendments by Leave of Solicitor- General, dated March7 and 8, 1881. 
4682 | G. Etty, Manchester.| Grinding wire cards. N Pages 658 and 667, vol. ii. 1880, and page 1740f Patent Journal, 
4938 | J. W. Swan. New- | Electric lamps. 13 || No. 3934. The communication clause of this application has been 
castle-on-Tyne. 27 amended as follows: “ A communication to him from abroad by 
5047 | C. ee. Lon-} Boxes, &c., for tea. De 3 Joseph Thorne, of Port Richmond, New York, United States of 
Cc. America.” 
5149 | E. ~ # Ellington, | Hydraulic lifts. Patent Journal, page 404, No. 580. For ‘‘ Mostell” read “ Nostell.” 
5281 | J. 8, Hughes, Port- | Working traffic over steep gra- OPPOSED APPLICATIONS FOR LETTERS PATENT. 
| madoc, rnar- dienis. | 16 || 4226.—J. 8S. Chenhall, Bristol. Rotary engines. October 16, 
von. 1830. 
5287 | B. E. R. Newlands, | Sulphate of alumina. 17 4268.—T. H. Rees, London. C cating, finishing, and ornamenting 
5387 z _ we Sinead in dios || surface tye. &e. October 20, 188 ; al 
| urs. - Gubler, 20 4311.—W., Brierley, Halifax, Yorks, appliances fo 
Ghent, Belgium. Thurbenthal, Switzerland. |extracting grease. October 22, 1880, 
5396 | J. } - Jonson, Lon- | Treatment of copper. P. G.| 23 4474.—J. A. Vickers and E, B. Burr, London. Construction of 











LG. Designolle, Paris, 








castiron or steel toothed wheels. 


November 2, 1880, 











Marcu 18, 1881.] 


ENGINEERING. 











ABRIDGMENTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING MARCH 12, 1881. 
Abridgments marked with a * relate to applications not proceeded 
with, The number of Views given in the Specification Drawings 
és stated in each case after the price; where none are mentioned 

the Specification ts not Illustrated, 
Where Inventions are communicated from abroad, the Names &c., of the 


Communicators are given in italics. 

269. Separation of Metals from Metallic Ores 
by Treatment with Acid Brine, &c.: F.M. Lyte, 
Saville Row, London. (Disclaimer and memorandum of 
alteration). {4d.)—Refers to Specification 269 of January 22, 1879. 
The essential alteration is in the second “ claim,” which now reads, 
“In the treatment of ores containing lead and silver, the separa- 
tion of the silver and lead by means of the hot brine treatment, 
and the cooling thereof substantially as herein described.” 
(January 22, 1879). 

1" Self-Filling and Discharging Skeps or 
picnets: G. Allix, Cubitt’s Town, Middlesex. 
[zd.] Relates mainly to an angled strap or bar with a notch near 
each end, into which a sliding catch can engage and tilt and lift 
the skep or bucket for the self-filling and discharging of grain, 
mud, or other similar bodies. (May 3, 1880). 


2633. Drawing Metals into Wire Rapidly: G. M. 
Cruikshank, Glasgow. (C. Roy, St. Dizier, France). [6d. 
8 Figs,j—The process constituting the invention consists in passing 
a bar of metal between a series of rolls, by which itis first flattened 
and then separated into a number of threads or strands of wire 
by passing between rolls which are fluted to suit the diameter of 
wire to be produced. (June 28, 1880). 


2714. Apparatus for Forcing and Discharging 
water, alr, &c.: A. Anderson, Brixton, Surrey. 
téd. 4 Figs.J—The apparatus is portable and used to discharge 
water by means of compressed air, It consists of a chamber with 
closed ends, and connected with an air pump. A screwed cover at 
the top of the chamber allows of its being charged with water. 
When nearly filled, the cover is replaced and air forced in by 
means of the pump until the requisite pressure is obtained. The 
air is introduced by @ tube above the surface of the water. (July 2, 
1830). 


2856. Brushing Bills, Hooks, or Slashers, &c.: 
Cc. whitehouse, ock, Stafford. [id. 8% figs.}—The 
two straps hitherto employed to connect the handle or shaft to 
the tool are superseded by an arrangement of elliptical socket 
straps with their edges brought to the back or side and pointed 
(July 10, 1880). 

2866. Match Boxes or Cases: C. Kesseler, Ber- 
lin. (C. Brémer, Berlin, (6d. 10 Figs.1\—The matches are sepa- 
rated by corrugated partitions, roughened to ignite them when 
withdrawn. The corrugated partitions are grouped together with 
distance pieces dnd enclosed in suitable cases to form a box. 
(July 12, 1889). 


2928. Apparatus for Making Bags or Wrappers 
of Paper, &c.: J. Nicholls, msuddersfield, Yorks. 
{ls. 34 Figs.)—Is principally intended for the manufacture of 
paper bags and wrappers or cases for match boxes, éc. Three 
processes are necessary in making match box cases: (1) The 
wood slips or veneers require to be covered on one side with paper, 
(2) The slip then requires to be weakened in the places where the 
bending takes place. (3) The actual bending of the slip into a 
rectangular case and glueing the overlapping sides. A series of 
slips are placed side by side on an endless apron, which feeds 
them to a pair of squeezing rolls mounted ona frame. Beneath 
the frame is a roll of paper printed on one side; one side of the 
slips is pasted, so that when the paper and slips pass through the 
rolis they are secured together. The pasted sheet then passes 
through heated rollers for drying, and is divided longitudinally by 
a series of circular blades, The slips are fed forward until they 
arrive at a recess in the table, when a rectangular mandrel 
descends and presses the slips down by which the three sides of 
rectangle are formed. Simultaneously an oblique cutting knife 
severs the paper laterally, thus completing the separation of the 
slips. When the bendivg is accomplished two movable sides of 
the recess move forward and press the slip close up to the 
mandrel. To complete the match case the inside of one of the 
ends is covered with glue by a pad or roller, and the two ends 
folded over by sheet metal folders actuated by cams. One side of 
the case is also glued and covered with sand. For making paper 
bags the sheet of paper is folded round the mandrel in a similar 
manner, and the edges closed to form the bottom of the bag, by 
mechanical folders which imitate as near as possible the motion of 
the hands when performing the same operation. The printing is 
effected by a movable type bed or block placed under the recess 
into which the mandrel descends. The bag is pushed off the 
mandrel by a piston which acts on the return motion of the 
mandrel. This is a lengthy specification profusely illustrated. 
(July 15, 1886). 


2952. Automatic Luminous Buoys: N.F. D. Bar- 
bier, Paris. (6d. 2 /igs.)—The novel feature in this invention con- 
sists in the automatic production of the gas in the buoy itself. The 
buoy is constructed to serve as a reservoir for a quantity of liquid 
hydrocarbon through which air is forced preferably by the action 
of the waves as is done in Courtenay’s automatic signal buoy. 
The air becomes saturated with hydrocarbon vapour and passes 
into @ compartment of the buoy, where itj remains until it is con- 
sumed, (July 17, 1880). 


2959. Apparatus for Making Infusions or Ex- 
tracts from Substances: R. U. Etzensberger, Lon- 
don. (6d. 8 Figs.}—Iisfor improvements onspecitication 264 of 
1378, and refers to the construction of apparatus for making tea 
and coffee, &c., in great quantities. A large boiler is surrounded 
by vessels orinfusers. ‘Ihe tea, coffee, &c., are placed in perfo- 
rated boxes in the infusers, and the hot water is allow to flow from 
the boiler through the boxes into the cups, &c. The novelty con- 
sists in the general arrangement of the apparatus and in the con- 
struction of the perforated boxes which contain the tea, &c. 
(July 17, 1880.) 


2996. Sewing Machines, &c.: J. H. Johnson, 
London. (('. /. Willcox, New York, U.S.A.) [8d. 18 Figs.J— 
This invention relates to machines for sewing a continuous plait 
or braid upon itself so as to form a hat or other article, and the 
improvements consist (1) in interposing a shoe between the head 
of the connecting rod and the forked arms of the feed bar of the 
feeding mechanism to prevent undue wear, the shoe being circular 
on the inside to fit the head of the connecting rod and flat on top 
and bottom for the fork of the feed bar. (2) In obviating the 
breaking the thread when the spool is nearly exhausted, and the 
thread is bent sharply over the edge ot the guide, by making the 
guide dise o% capable of revolving, so that should the thread bind 
upon its edge it turns round. At other times the thread slips on 
its edges as usual, (3) In attaching the work guide Q to the 
presser foot F' by means of a tongue and groove and a single 
screw, and of rendering it adjustable by means of a device operat- 
ing as a lever to move the guide nearer to or further from the 
path of the needle. The work guide also embodies a separator 
plate z. (4) In providing means of adjustment for the plait 


plait is adjusted by means of a rack r* and pinion r3, provided 
with a milled head for turning by hand. The guide R‘, which 
serves to hold the plait against the flange of the gnide R, is held in 
position by the screw r, under the head of which is a spring 
washer. Kk? is the guide for the outer edge of the plait and is 
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carried by the guide R, to which it is relatively adjustable, it being 
held in position by pressure of a split rod against the sides of the 
hole in guide R, in which itis placed, The invention also relates 
to mechanism, minutely described, for stitching a covered wire to 
ahat brim. (July 21, 1880). 


3008. Knitting Machines: W. R. Lake, London. 
(J. F. Gommeret, Troyes, France). (8d. 33 Figs.)—Chiefly designed 
for the manufacture of hosiery, and for the production of articles, 
such as jackets, trousers, and underclothing properly proportioned 
with the requisite narrowing, and without seams. The improved 
machine is rectilinear, and has two channeled needle beds, with 
two rows of needles in each. In one row the needles are curved, 
and extend upwards to work face to face, and in the second row 
the needles are horizontal, and arranged between the curved 
needles. Four rows of needles are employed in the manufacture 
of a ribbed web, the curved needles being only employed in the 
production of a flat or plain web. A special arrangement of the 
mechanism permits of a ribbed web to be followed by a plain web, 
and vice versd, Each of the grooved needle beds is capable of 
being moved in the direction of its length to the extent of the dis- 
tance between one or two needles when it is desired that the 
narrowing should take place, and with the movement of the bed- 
plates is combined the action of nipping devices or pincers, which 
take the stitches from the needles which should be no longer 
charged. This machine also comprises certain peculiarities of 
construction concerning the arrangement of the needle-carrying 
plates, the carrier and its controlling devices, and the yarn guides, 
which at each end of their travel have a slight rotary movement 
imparted to them to pass from one channeled plate to the other, 
and place the yarn in the needles at the ends of the web. The 
details of the machine are too numerous and complicated to 
admit of their being more than noted here. They refer to (1) 
needie beds made movable by the combined action of screws and 
nuts, (2) Needle beds of curved shape, which allow the needles 
therein to work face to face. (3) The formation of the plates 
which carry the needles. (4) The combination of the yarn deliver- 
ing with a movable curved piece or cam. (5) The form and 
arrangement of the carrier of the two needle beds. (6) The 
mechanism for knocking over the loops. (7) The arrangement of 
the stopping devices and escapements which are thrown out of 
gear automatically. (8) The manner in which the yarn-deliver 
ing devices are thrown out of gear. (9) The arrangement 
of the yarn guide to allow it to pass from one needle bed to the 
other to close the web by means of the end needles, (10) The 
mechanism for narrowing, and the form and arrangement of the 
point shifters. (11) The device for commencing the work. 
(12) The arrangement of certain needles at the end of, and equi- 
distant from, the needle beds. (13) The mechanism for effecting 
the automatic narrowing and widening of the web. (14) The 
point ticklers or shifters which serve during the narrowing to 
hold the loops. (15) A controlling device and a chain. (16) The 
mechanism whereby a ribbed web can be followed by a plain web, 
and vice versd. (17) A trellis which serves to keep the needle beds 
in position. (July 21, 1880). 


3010. Apparatus for the Manufacture of Knitted 
Fabrics: J. Creswell, Loughborough. (8d. 16 Figs.) 
—/(l) The sinkers are formed of a segmental or curved figure to 
travel in curved courses, and they are connected, by preference, 
rigidly to lever arms or jacks turning upon centres corresponding 
with the radius of the are in which the sinkers move. Springs 
may be emp!oyed to be brought into position to act on the sinker 
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arms toaid in holding back the sinkers at the times for their 
operation for “drawing” by the “ slur cock,” or the parts may 
be balanced for the same purpose. The axis of the sinker arms is 
applied under the segmental sinkers. (2) The drawing slide for 
operating the “slur cock” is nearly central in the machine and 
is operated by a tappet applied to a vertical axis by which the 
counterweighting of the tappet is rendered unnecessary and 
increased accuracy of working is secured. The shoggiog of the 
main shaft for change to and from narrowing is effected by tappets 
on that main shaft acting direct to the shogging wheel, through a 
lever forked at one end; another tappet on that main shaft also 
operates by a lever and driver the rotation of the narrowing 
wheel by which direct action to these parts is obtained. (3) A 
lifting and holding lever is applied to hold the operating parts of 





guides R, k', R8, yhe guide R which guides the inner edge of the 
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shaft, by being shogged into position for the propose, throws this 
lever out of its holding position. In the illustration d are the 
sinkers, d! the jacks, ¢’ the combs, i the drawing slide, 4* a bar con- 
necting the series of slur cock carriers i**; j (Fig. 2) is the shogging 
wheel, & the lever which controls the narrowing apparatus. 
(July 22, 1880), 


3016. Basins or Bowls for Lavatories, &c.: C. F. 
Clark, Wolverhampton, Staffordshire. [6d. 5 Figs.) 
—Relates to a particular configuration of the upper part and rim 
of the basin to prevent the water from splashing over the sides, 
and to obviate an inside sharp edge. At any convenient ition 
in the circumference a lip is formed, the top of which ba the 
overflow level, and consequently underneath the level of the top of 
the basin. The nozzles of the cocks or valves for admitting water 
to the basin may be placed immediately over the said lip into which 
they discharge the water for supplying the basin, They are thus 
completely out of the way, leaving the top and interior of the 
basin quite clear. In the case of a “tip up” basin the contents are 
emptied through the lip, (July 22, 1830). 


3026. Drying and Pressing Boards and Veneers: 
A.M. Clark, London. (¢. W. Read, New York, U.S.A.) 
{6d. 8 Figs,)—Is for rapidly seasoning boards and veneers and at 
the same time flattening or curving themas may be required, The 
apparatus consists of a hydraulic press with two cylinders and 
rams and a number of steam-heated platens. Each platen is pro- 
vided at its end with two lugs, which when the press is not in 
operation rest upon similar lugs upon the columns, and thus 
support the platens at suitable distances apart to permit the inser- 
tion and removal of the work. When closed together by the rising 
of the rams, the plattens are successively lifted off their supports 
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beginning at the lowest. The top and bottom surfaces of the 
platens are planed smooth to a flat or curved contour, and have at 
frequent intervals small grooves cut transversely across their faces 
from edge to edge, Over the iron faces are fixed thin brass plates 
with rows of minute perforations extending into the grooves to 
form channels for the escape of the vapourised moisture from the 
timber. After the materia] has been dried and just before taking 
it out of the press additional pressure,may be used to give a 
highly-finished surface. In connexion with the press is a com- 
pressed air accumulator constructed of a pair of stand-pipes con- 
nected together by tubes containing check valves for the parpose of 
rapidly raising the ram. (July 22,1880), 


3037. Steam Boilers: W. Keable, Hull. (6d. 2 Figs.) 
—Consists in constructing the firebox of a vertical steam boiler 
with a hanging cylindrical water space, resembling a pot or 
“ copper” depending from its crown, This water space is provided 
with a cross tube that communicates at each end with the fire 
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space around the pot and at its centre with the uptake. A blow- 
off pipe extending to the bottom of the pot serves to remove the 
sediment that may collectin it. B is the cylindrical vessel, D the 
cross flue, E the uptake, F the blow-off pipe. (July 23, 1880). 


3060. Railways and Tramways: C. de Feral, 
Longeville, Metz, Germany. (Partly from A. Dufrane 
Paris). [4d. 7 Figs.}—The permanent way of railways is formed 
with rails and longitudinal sleepers, such as represented in the 
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illustration. The rails are of steel and the sleepers of iron, and are 
attached together by pius and cotters, In tramways the section 
of sleeper is varied to provide a bearing for the stone sets, 
(July 24, 1880). 


3067. Dog Carts, &c.: J. and C. G. McDowell, 
Warrington. ([6¢. 6 Figsj}—The novelty consists (1) in cun- 
structing a dog cartin such a way that the body rests upon a 
special frame with rollers or bearing wheels and props moving in 
corresponding slots on the frame or body, the whole so arranged 
that the shafts can be elastic, and yet the body be adjustable by 
means of a lever convenient to the driver's hand. (2) In construct- 
ing seats of carriages with a stationary and a sliding part capable 
of being moved to one side. (July 26, 1880). 


3076. Spinning, &c.: E. and L. J. Crossley and 
W. Sutcliffe, Halifax. [6¢. 2 Figs).—Relates to fluing 
apparatus to spinning frames for the purpose of stopping the 
progress of the roving towards the delivery rollers when the yarn 
that is being spun by the flyer and wound on the bobbin breaks 
or falls slack. Referring to the illustration, which shows part of 
a spinning frame, AA are the back rollers which are made 





the narrowing apparatus out of gear, until a tappet on the main 
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and, by preference, of larger diameter than those hereto- 
There is a roller A for each set of roving threads, and 
ping past the roller two under 
rollers B and C are employed. The inside faces of the roller A are 
made with ratchet teeth D or their equivalents. To each spindle 
there is a light lever L, centred at M, and having at its front end 
a wire P over which the yarn runs between the delivery rollers 
and the thread eye. The drag of the yarn keeps down the lever 
and elevates its rear end, which is provided with an adjustable 
weight to regulate its preponderance. The projecting arms W of 


separate 
fore in use. i 
to prevent the threads from sli 


two angular levers X are pivotted at V; these arms are weighted 
and their fulcrums are at one side, their top ends being also bent 
to form catches which can engage with the teeth D. The thread 
passing to the flyer O over the rod P lifts th» lever L, which 
coming against the lever X keeps it out of contact with the teeth 
on tha roller. Should the thread break or become siack in con- 
sequence of the bobbin being tight on the spindle, or having a 
cracked head, or from any other cause, the lever L will fall, and 
the lever X will stop the rotation of the roller A and the delivery 
of the roving. (July 26, 1880). 


3077. Machine for Perforating Cheques, &c: S. 
Williams and A. P. Filleul, Newport, Mon. [éd. 
7 Figs.j}—Is to prevent the fraudulent alteration of cheques, &c., 
by marking the figures or letters in small circular perforations 
punched clean out of the body of the cheque by means of the appa- 
ratus, which consists of two flat circular plates bolted together 
with a space between them equal to the thickness of a sheet of 
paper. The plates are pierced through with holes representing 
figures, &c.,and these plates so pierced constitute the female die. 
In each of the dies in the upper plate works a corresponding set of 
steel wires, which are the male dies,each set being fixed in a 
stud or button painted with the denomination of the perforation 
that the die is to make. The circular plates are pivotted to 
the base-board and move around a pin. The cheque is held 
between two rollers which make a partial revolution after each 
perforation. In operation the cheque is placed in the rollers in 
the right position for the first figure to be punched, and the turn- 
table is rotated between each figure so as to bring the required 
sign over the cheque until the whole amount has been filled in. 
(July 26, 1880), 

Rock-Drilling Machinery: F. J. Adams, 
London. [éd. 10 Figs.)-—Relates to rock-drilling machinery 
of that class in which the tool is carried by a reciprocating piston 
driven by fluid admitted to the cylinder by an oscillating distribut- 
ing valve. the motion of which is derived from the said piston, and 
has for object the simplification of such machines ; 6 is a recess 
east on one side of the cylinder, and provided with three ports 
two of which lead to the ends of the cylinder, and the third, which 
is not shown in the drawing, serving for the exhaust; / is a bush 
fitted in the recess, and likewise provided with three ports, corre- 
sponding with those in the recess, j is the valve, and £/ are its 
ports, which communicate with each other by a passage m to 
balance the pressure. In this valve are passages nan for convey- 


iag the fluid to either side of the valve, o o! are arms or tappets 
working in recesses in the cylinder, and operated by the ends of 
the piston, which are tarned to a taper form, as shown. 


The 


























clip for holding the drill is formed by boring up the piston rod and 
splitting it; over the split portion is fitted a collar D with two 
set screws and internally screwed with a ratchet-shaped screw 
thread. The rifled rod F works in a nut let into the inner end of 
the piston, and passes out through the back end of the cylinder 
through ratchet wheel ¢, operated by two pawls. On the end /! of 
the valve is an arm v, furnished with a pawl which gears into the 
feed nut w, so as to turn the nut on the feed screw by the move- 
ment of the piston, This part of the arrangement is not shown in 
the drawings. In operation fluid is admitted through the opening 
S into the bush, and passes through a port into the (say) upper 
end of the cylinder forcing the piston forward, until its conical 
end comes against the tappet so as to partly rotate and reverse 
the valve and the direction of the fluid. When the valveis reversed 
its arm v moves a pawl over one tooth of the wheel w, and on the 
backward motion of the valve the said arm w pushes the ratchet 
and feed nut partly round, thereby causing the machine to advance 
on the feed screw. (July 26, 1880). 


3079. Ploughing, ee. and Traction 
Engines: R. Burton, Yorks. [6d. 7 Figs.j}— 
such engines are compounded by replacing the single cylinder by 
a cylinder of considerably larger diameter, containing a sma!ler 
cylinder concentrically within it. The outer cylinder is formed 
with two valve chests, one upon each side of it. The passages in 
one of the valve faces are the usual] steam and exhaust ports of 
the larger cylinder, whilst the steam passages of the other valve 
face communicate with channels in the end covers of the cylinder 
and the exhaust passage with a channel passing half-way round 
the outer cylinder, and entering the opposite valve chest. One of 
the covers is cast in a piece with either one or both of the 
cylinders. The low-pressure piston is annular, and works upon 
the exterior of the high-pressure cylinder, and is provided with 
two piston rods one on each side. All the piston rods are keyed to 
the same crosshead, and in the case where an old engine is altered, 
the connecting rod previously in use serves to couple this cross- 
bead with the crank. The valve rod for the low-pressure cylinder 











is worked from the ordinary eccentrics by a rocking shaft. 
Referring to the illustrations, ais the high-pressure, and 6} the low- 
pressure cylinder, with their respective pistons ¢ and d; é is the 
stop valve which admits steam through passage / into the high- 
pressure valve chest s, m being the exhaust passage from the high- 













pressure cylinder to the valve chest of the low-pressure cylinder ; 
vis arocking shaft worked from the eccentrics by means of an 
arm v', a similar arm upon the same shaft on the other side of the 
engine being similarly connected to the other valve rod. The two 
valves are thus caused to work in unison. (July 26, 1880). 


3091. Bars for Securi and Carrying Glass in 
Window Sashes, &c.: J. D. Mackenzie, G ‘ow. 
(6d. 20 Figs..\—Claims the construction of a straight or stepped sash- 
bar formed of a core of malleable iron or other solid metal in con- 
junction with sheet-lead, or soft metal, or composition serving as a 





substitute for putty, and carrying a gutter or channel with or without 
a soft metal cushion for supporting the glass. In the illustration A is 
the iron rafter with a central rib and twolateral wings covered 
with sheet-lead B, to form a cushion and a flashing for the glass C. 
Several sections of rafterare shown. (July 27, 1880). 
3094. Rotary Apparatus for Drawing and 
ing Fluids: C.and E. H. Deans, Leeds, and J. W. 
Deans, Selby. [6¢. 6 Figs.)—This apparatus is for drawing 
and forcing fluids, and is applicable to pumping liquids, or air and 
liquids, and for compressing and exhausting air. Two radial 
pistons work in a cylinder. Each piston is fixed to its own shaft, 
which shaft enters the cylinder through a stuffing box in the cover. 
The pistons are as wide as the cylinder is long, but their bosses 
are, of necessity, only half that width, The pistons receive inter- 
mittent and alternate rotary motion in one direction from suitably 
arranged gearing, and each makes but one revolution at a time. 
During the time that one of the pistons is revolving the other 
remains stationary and fixed by suitable mechanism between inlet 
and outlet ports formed longitudinally in the side of the cylinder 
the piston, which is for the time being stationary, forming an abut- 


Forc- 





ment for the compressive action of the fluid acted upon by the 
moving piston. A short time before the moving piston completes 
its stroke the other piston is automatically released, so as to allow 
the incoming piston to take its place and office. In this way the 
two pistons continually change their functions, each becoming in 
turn the piston and the abutment. In the illustration, JJ are the 
two pistons. On the shaft of eack piston, outside the cylinder 


is a spur-wheel, each of these wheels being driven by its 
own pinion B keyed to a countershaft D. The teeth are 
removed for a portion of the circumference of the piston 


wheels, so that the pinions can revolve and the wheel remain 
stationary, and special auxiliary teeth are provided at the side of 
the rims of each piston wheel to gear with a finger or tappet on the 
pinion, so that the wheels can be put into motion and carried into 
gear at the proper time. A detent lever L actuated by a cam K 
serves to lock the wheels, and consequently the pistons in their 
fixed position. The position of the cam and detent at one end of 
the cylinder is opposite to that at the other end of the cylinder. 
(July 27, 1880). 


3104. Brake for Tulle Looms, &c.: P. O’Halloran, 
London. (4. Sasson, St. Pierre-les-Calais, France). (6d. 16 Figs.) 





—This apparatus consists of a balance bar H provided with lug 
Hj and brake strap H*, which is carried round brake cam G and 
fixed at I'. The bar H is pivotted to the upright bar C at H', and 
carries at its free end a weight H?. The lever C is held in position 





by a swinging bar B connected in any suitable manner with the 
reed of the loom, A connecting rod D pivotted to the lever ¢ 
carries at its other end a wedge block which gears with another 
wedge block attached to the connecting rod of the striking gear 
If an accident occurs with the cards or the bobbins the swinging 
bar B releases the brake lever C, which is pulled over by the weight 
on the balance bar H. The connecting rod D, by means of the 
above-mentioned wedge blocks, puts the belt on the loose pulley 
and the brake strap H* is brought to bear upon the periphery of 
the cam G, the lug H® being lowered so as to catch in the gap G 

(July 28, 1880). ” 


3137. wetnens and Measuring 
H. Baxter, Brixton, Surre (Sd, Relates to 
improvements in classes of weighing and measuring machines 
described in Letters Patent 2872 of 1876, and 3202 of 1879. In the 
most simple form of the improved machine, a beam B vibrates 
upon knife edges BS. From this beam is swung a cradle E E in 
which a receptacle D can rotate upon axis D,. On the other end 
of the beam is swung a counterpoise weightC. Above the beam ig 
a hopper I, and a tray I' operated by the beam by means of pins 
in its sides, which rest upon the beam. A spring prevents the 
complete closing of the neck until the descending cylinder or 
receptacle comes into contact with the tray. On the axis of the 
cylinder is placed a toothed wheel F to which is attached a dise 
F' containing a notch as shown. Ona shaft below this wheel is 
fixed a pinion H3, which may be rotated by a handwheel H_ go 
that when the cylinder descends, the toothed wheel comes into 
gear with the pinion and the contents of the cylinder are dig- 
charged. A pin on the frame of the apparatus, which may te 
furnished with a friction roller G', presses upon the disc F' as it 
rotates and keeps the wheel in contact with the pinion until the 
cylinder is in position to receive a fresh charge. On one of the 
arms of the beam, B or upon another arm moving with it, is placed 
a weighted lever or tumbler similar to that described in Specitica- 
tion 3202 of 1879, but having an arm projecting from its centre of 
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motion, which coming in contact with a pin or block on the frame 
causes it to resume its upright or nearly upright position when the 
beam returns to rest. The exact position of rest of the tumbler 
may be defined by a set screw. The tumbler operates in falling by 
lengthening the beam on one side or by shortening it on the other 
or by coming in contact with the pin employed for causing it to 
resume its normal position. Between the cradle and over the 
cylinder is a tray L, which covers about one-sixth of the cylinder. 
An index is fixed to the frame and is actuated by the rotation of 
the drum. In the top hopper is fixed a regulator O', hinged at 0 
and keptin a certain position by means of a spring O3 and arm 
O08, This regulator is placed in such a position that if the material 
presses upon it with excessive force it temporarily interrupts the 
supply to the cylinder. This is a long specification, in which 
several modifications and a great many details are described, 
(July 30, 1880). 


3141. Thread Cases and Under Tensions for 
Sewing Machines: S. Pitt. Sutton, Surrey.” (/. /. 
Miller and P. Diehl, Elizabeth, NJ, USA) (6d. 6 Figs.j}—lhe 
patentee refers to former patents, 2813 of 1878, and 8079 of 1879, and 
describes his invention as applied to machines illustrated in those 
specifications. The invention has reference to a thread case for a 
sewing machine consisting of two portions so constructed as to 
form together a box or receptacle for the thread, provided with an 
elastic locking or latching device, which, when the said case is 
closed, causes the inner rim or edge surfaces of these two portions 
to press towards each other, so that a steady but elastic pressure 
or tension will be exerted on the thread as it is drawn oat between 
them. Fig. 1 represents a shuttle in which the thread case forms 
the body of the shuttle, and is shown with the thread in it passed 
through the tension device to the place of delivery. Fig. 2 isa 
section in line } b, Fig. 1, showing the manner of hinging together 
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the upper and lower parts of the thread case. When the thread 
is placed in one portion of the receptacle D, its free end is allowed 
to hang down to the left of the locking device as shown at a’. 
The under and upper portions of the thread case are then pressed 
together, the free end of the thread a’ is drawn to the right around 
the screw C, and between the under and upper surfaces of the 
rims of the portions A and B of the thread case in the direction 
shown by dotted lines. A spring, rigidly attached to A, pressing 
on an inclined part of the screw U, causes the inner rim surfaces 
of the two portions A and B to be drawn together and to compress 
the thread between them. The elasticity of the spring will give 
a yielding pressure to permit of the passage of inequalities in the 
thread. ‘The pressure of the spring can be adjusted by varying 
the position of the screw ©. (July 30, 1880). 


3142.* Ploughs, &c.: P. Kotzo, Buda Pesth, Hun- 
gary. [4¢. 2 Figs.)—Is applicable to one, two, or three-furrow 
ploughs, The land and furrow wheels are so arranged that either 
or both can be readily raised or lowered to regulate the depth of 
furrow at will, and the ploughshares can be lifted clear of the 
ground if required, The plough handle is so made that it can be 
turned downwards and used as a skid to steady the plough in 
travelling on the road, (July 30, 1880). 


3143. Pianofortes: H. W. Pohlmann, Halifax. 
Yorks. [6d. 6 Figs.}—The object is to obtain lightness cow- 
bined with strength and improvement and continuity of tone. 
There are five improvements forming the invention. The first 
relating to the wrest plank, the improvement consisting in form- 
ing & double metal bearing in combination with the “ capo d astro 
or pressure bar. (2) To the metal frames of horizontal piano’. 
Instead of the wood under the frame the two frames are made in 
one casting. (3) To extending the framework upwards at each 
side, or back and front, and inserting the wrest plate in the space. 
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This relates to the double metal frames in upright pianos. (4) To 
making the frames and connecting bars corrugated or hollow. 
(5) To a double vibrating reflector to reflect and increase the tone. 
(July 30, 1880), 

3145. Dinner Plates, Dishes, &c.: W. T. W.Slater, 
Liv 1. (4d. 3 Figs.J)—In order to give dishes, &,, used 
at sea a firm hold on tho cloth they are ridged or roughened on 
their under sides. A bead or rim on the inside of the edge of the 
plate prevents the salt or other condiments from mingling with the 
food. (July 30, 1880). 


3162. Production of Hollow Ingots or Tubes of 
Cast Steel: R. Baker, London. ((. 3. Morse, Rhinibeck, 
New York, U.S.A.) [6d. 20 Figs.\—To cast hollow steel ingots for 
subsequent working into tubes, &c, For casting the tubes in 
crucible steel the following ingredients are preferably used; 30 Ib. 
of Peru or Swedish iron, 20 1b. scrap steel, 5 oz, charcoal powder, 
6 oz. refined manganese, and 3oz. rock salt. These are heated 
until the mass becomes what is known as dead steel, It-is then 
skimmed and allowed to stand until ready for pouring. The 
improved mould is shown in Fig. 1, and in the vertical section, Fig. 2; 
A is the runner plate, a a channel openings, B the centre runner, 





} 6 runners in the base of the mould, C central opening in cap F 
cc conical openings, d d openings in core plate and core D, E the 
mould, F cap, G bar which socures the cap and core to the mould, 
I central hole, L the core. The core is made of metal or a mix- 
ture of fireclay and fine sand, with sufficient unbolted flour to 
hold it together. The metal enters at 64 from runner B, and the 
gases and air pass through the vented walls of the core. When 
partly filled the gases pass through the conical openings in the 
cap. For swaging or hammering tubular bodies for the purpose 
of reducing or elongating them, use is made of an anvil block 
having a three-sided recess. The block shown in Fig. 3 is intended 
for tapering tubes. When the hammer descends on the tube there 
are three points of contact, viz., the face of the hammer and the 
two sides B of the block, so that by revolving the tube its points 
of contact are constantly changed and the circular form main 
tained. (July 31, 1880). 


3163. Propelling, Steering, and Manceuvring 
Steam Ships, &c.: C. F. Osborne, Cape Town, South 
Africa. [is. 26 Figs.—The improved propellers consist of 
vanes fitted on each side of the ship below the water, and arranged 
so as to lie when out of action near to and parallel with the ship's 
sides. The vanes are operated by rods which pass through 
stuffing-boxes in the ship's sides, and are driven by a steam engine. 
The paddle is jointed at each end to a rod, so that according as 
the rods are simultaneously or alternately reciprocated, the paddle 
receives a forward movement, which would have the effect of pro- 
pelling the vessel sideways, or an oscillating movement which gives 
a forward motion to the vessel. (July 31, 1880). 


3166. Radiating Drilling Machine: W. Boyd, 
Newcastle-upon-Tyne. (6d. 2 Figs.)—Is for drilling holes 
in cylindrical vessels from the interior, or for the mouths of boiler 
furnaces and boiler shells, as shown in the illustration. A is the 
frame carrying in grooves B the sliding clamps (, which are set 
out or expanded to suit the diameter of the work by screws fixed 
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in brackets D on back of frame and working in bosses on clamps 
C; E isa circular groove in frame A, to which the drill frame F is 
bolted by jaw screws G, and in which it rotates. The drill spindle 
H carrying drill J is driven by mitre wheels K K, and has a feed 
motion worked by handwheel L. The spindle which carries 
mitre wheel K has on its outer end fast and loose pulleys M and 
N by which the machine is operated. The combination of parts 
any the machine is claimed as the invention. (August 2, 
80). 


3167. Wheels and Rails for Tramcars, &c.: J. 
Ormerod, Manchester. {6¢. 6 Figs.]—The invention con- 





sists in the application of a movable flange to the wheels, and the 
use of rails with plain tops at one side of the tramway. ‘The 
flange is made in one piece and connected to the rim of the wheel, 
and to a hub having a sliding collar on which it revolves, so that 
the flange can be raised when desired to lift it from the rail. The 
movable flange wheels are preferably on one side only of the tram- 
car, and the rail on one side made with a plain top to receive the 
flat rims of the wheels. The illustration shows the invention 
applied to part of a tramcar; ais the bottom of the car,bb the 
wheels, cc the movable flanges, d d' are two eccentrics on the 








axle of the hind wheels, and e / two eccentrics on the front axle 
The hind axle is connected to the car by springs, and the front axle 
is connected by springs to the “lock” g, the annular portion of 
which bears against the bearing / ; i is a shaft carrying two levers 
j and & to former connected by rod / to eccentric d and by rod /' to 
eccentric d', The eccentrics e fare connected by the rods rand s 
and levers kando. The leveré is fitted near the centre of the lock 
g. and has a universal joint at its extremity. When the driver 
depresses the foot treadle ¢ the wheel flanges are raised by the levers 
j and & acting on the eccentrics through rods //' andr s. When the 
treadle is released the spring u draws back the levers and 
eccentrics and lowers the flanges. (August 2, 1880), 


3168. A atus for Drawing Lissajou’s Curves: 
A. R. Saclison, Swansea. (6d, 3 Figs.}—Consists of two 
pendulums vibrating in planes at right angles to each other. One 
pendulum controls and moves the marking instrument and the 
other a cylindrical table on which the paper is stretched. The 
pendulums are made of cord for convenience of packing, In the 











i 
illustration H is the table which carries the paper, and is controlled 
by the left-hand pendulum; N is the marking instrument con- 
trolled by the right-hand pendulum, which oscillates on the knife 


edges BB. The differences in the rate of oscillation of the two 
pendulums produce the variations of the figure. (August 2, 1880). 


3178. Brewing: P. L. Manbre, Valenciennes, 
France. ([2d.)—Relates to the production of beer by the use of 
purified malt worts and the saccharified and purified worts 
obtained from maize, rice, barley, wheat, potatoes, &c. The 
improved process consists of two parts, the first of which has for 
its object the saccharification of the malt and the purification of 
the worts. The second part embraces the saccharification of the 
amylaceous portion of the above-mentioned substances either by 
treating any one of them separately, or a mixture of several, also 
the purification of the worts thus produced, (Void, the patentee 
having neglected to file a specification, August 3, 1880). 


3186. Tie and Core Metal: T. Hyatt, London. 
[6d. 9 Figs.)—Refers to corrugated iron used in combination with 
plastic materials and concrete for forming fireproof floors and 
roofs. The improvements chiefly consist in roughening or crimp- 
ing the sheets of metal before they are corrugated, so that when 
used for fireproof constructions, the roughened or crimped parts 
offer a “bite” to the concrete and cause the two to bind together. 
For making floor and load-bearing structures, where the combina- 











tion is designed to produce beam strength, the invention consists 
in combining a top layer of concrete with the corrugated sheet of 
metal, the material being employed to resist crushing strains in 
concert with the metal sheet as tie metal to resist tensile strains. 
The illustration shows this arrangement. AA represents the top 
layer, B B the corrugated sheet of the metal, and CC the under or 
ceiling face composed of plaster-of-paris or other material. 
(August 4, 1880). 


3190. Carburetting Air for Lighting and Heat- 
ing: G. Westinghouse, Jun., London. [6¢. 5 /igs.)— 
In former Specification 1764 of 1877 apparatus was described for 
illuminating the carriages of railway trains, the brakes of which 
are worked by compressed air, a portion of the air being 
carburetted in order to provide, in combination with volatile 
hydro-carbon liquid, the necessary illuminant. The present 
invention relates to apparatus for carburetting air for the above 
purpose, and for other situations where air can be obtained under 
moderate pressure; the principal object being to provide facilities 
for changing the carburetting vessels, for connecting and dis- 
connecting them to or from pipes, and for making an exchange of 
vessels without interfering with the supply of the combustible to 
the lamps or heaters as it may be led to. The carburetting vessel 
A is made of cylindrical form, as shown in the illustration ; it has 


a central tube through which passes a bolt for holding the vessel 
down to its base. D and E are tubular sages Open to the 
exterior and to the top of the interior of the vessel. Tube D, which 
is the inlet, is enclosed in casing F closed at the top, but open at 
the bottom, The outlet tube E is covered at the top by cap G con- 
taining porous material, beneath which are orifices opening into 
upper part of E. In each tube D and E is a valve. The vessel A 
can be removed and charged with oil by inverting it and pouring 
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into the tube E, the air displaced escaping by the annular passage 
round D. When charged the vessel A is placed on its base and 
secured by nut C. The stop-cock of the pipe / being opened com- 
pressed air passes through the nozzle L up tube D and down the 
annular passage around the latter, when it bubbles up through the 


hydro-carbon taking up its vapour, and then passes down tube E 
and nozzle M, and by pipes m to the burners. (August 4, 188), 


3191. Projectiles for Ordnance: Sir W. Palliser, 
Earl’s Court-square, Middlesex. [6¢. 2 Figs.)—The 
“claim” of the inventor is for “ The construction of projectile for 
ordnance having an elongated conoidal ribbed head, a bearing 
ring at the springing of the ribs, and a bearing ring at the base of 
the projectile.” The body, which is smaller than the bore of the 
gun, has a conoidal head with a number of longitudinal ribs A. 
The diameter, measured from the base of any two opposite ribs, is 
nearly equal to the bore of the gun. Behind the ribs a wrought 
iron or steel ring B is shrunk on and rounded off in front so as to 
encounter less resistance of the air. At the base another ring C 


Fe. 

















is shrunk on, and behind it a ring D of copper or other soft meta 
is screwed on at the reduced part of the base. This ring hasa 
deep groove, so that the pressure of the powder gas may expand 
it, and cause it to act as a gas check. When the projectile is in 
the gun, it rests evenly on the two rings B and C, and when the 
charge is fired, the soft metal ring is expanded, and takes the 
rifling. The head may be cast in one piece with the body, or be 
separate from it. The projectile may serve either as a shell or as 
a solid shot, and the head and ribs are preferably cast in a 
chill. The sharp conoidal form of the head is stated to give great 
penetrating power, the angular ribs having the effect of initiating 
cracks in an armour plate, and causing it to star in its fracture, 
(August 4, 1880). 


3207.* Ventilating Railway Carriages, &c.: C. 
T. Marzetti, London. (2¢)— Consists in applying open 
ended tubes, which pass through the roof or sides of the carriage, 
and are arranged so that their ends can be turned to face either in 
the direction of motion of the carriage or the reverse, according to 
whether it is desired to produce a current of air inwards or out- 
wards, The inner ends of the tubes are carried to a suitable part 
of the carriage, and the position of the outer ends can be adjusted 
by means of handles within the carriage. (August 5, 1880). 


3214. Germinating Apparatus for Malting: E. de 
Pass, London. (La Société Quiri et Cie,, Paris). (6d. 4 Figs.) 
Consists of a square shaft, the upper part of which is closed by a 
movable lid and the lower part by a solid bottom with an opening 
for the exit of green malt. Perforated sheet iron partitions are 
placed in the shaft at intervals, and are made in the shape of 
truncated pyramids or flat surfaces with two adjacent inclined 
planes. Each partition is divided with a double damper, the two 
parts of which are actuated by screws and handwheels. At the 
left-hand side the apparatus is fitted throughout its height with a 
series of tubes, one of which is fixed directly under every alternate 
partition. All these tubes open into a channel by which air is 
admitted. At the right hand and throughout its entire height the 
apparatus is fitted with another set of conducting tubes, each of 
which is fitted to one of those partitions which are not provided 
with one of the first set of conducting tubes. All the second set 
of tubes open into a suction tube, and each is fitted with a damper, 
a thermometer, a sight hole, and an anemometer. The suction 
channel is connected to a fan for drawing air through the layers 
of grain, and forcing it into a saturator containing water or ice. 
The grain after having been steeped is placed in the uppermost 
part of the apparatus, and after twelve hours blowing is lowered 
into the next compartment, its place being filled up by fresh grain. 
Every twelve hours the grain descends into a lower compartment, 
until at last it emerges at the bottom and afresh charge is placed 
in the upper compartment. The vegetation of the grain takes 
place while traversed by the air from the fan. (August 5, 1880). 


3236. Cartridges, &c.: B. T. Moore, Teddington, 
Middlesex. [6d. 2 /igs.}—Dispenses with the orcinary mode 
of tamping, and is combined with devices which act as tamp- 
ings, which are also made separately for use with ordinary cart- 
ridges. In the illustration z represents the rock bored in the 
usual manner, and into which the cartridge is inserted as shown ; 
aa is the outer tube made of paper; 0 is the chamber for the 
explosive material; c the conical plug, and d the hollow cylinder ; 
eis a small conical plug inserted into the mouth of the cylinder d 
for the purpose of tightening it against the sides of the bore hole 
before the charge is tired; fis the fuse passing into the explosive 
chamber 6; g is a gas check placed behind the plug c; h isa wad 
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which closes the end of the chamber 6. When the charge /s fired 
the plug ¢ is driven forward into the hollow cylinder d in advance 
of it, and acting like a wedge opens out the cylinder, and jams it 
with great force against walls of the bore hole; the cylinder thus 





The motion of the plug c being arrested, 
causes the force develo by the explosion to expand itself in 
rending the rock. The plug c, and hollow cylinder d, may be used 
with loose powder previously placed in the bore hole, and will then 
take the place of the ordinary tamping. (August 7, 1880). 


3239.* Trousers: H. H. Lake, London. (i. L. 
Riondet, Paris). (24}—The trousers are furnished at the top with 
loops for the reception of a waist belt. (August 7, 1880). 


3241." Musical Boxes: E. K. Hoffmann, Teufen- 
thal, Switzerland. (2¢.)—The improvement consists in 
arranging the spring so that it acts directly upon the drum. The 
coiled spring is contained in a barrel as usual. The end of the axis 
of the drum has a projecting pin or hook which engages with one 
end of the spring, so that when the barrel is revolved round the 
axis the spring is wound up, and when liberated directly acts upon 


becoming a “ choke.” 


the drum, (August 7, 1880). 
3244.* Increasing the Tractive Power of 
Vehicles: A. C. Henderson, London. (?. Marquien, 


Lyon, France). (4d. 4 Figs.}—Is to enable one horse to draw a 
vehicle containing any heavy load without increased effort. The 
principle upon which the invention is stated to be based is “ the 
greater the number of points from which a movable object is 
drawn, so in proportion there will be an increase in the drawing 
power without lessening speed, these several points of traction 
being so arranged that the whole are united by a single point of 
junction.” In the drawing the traces are shown attached to an 
appliance containing a number of hooks, each of which takes a 
separate hold on the vehicle. Each pair of hooks is coupled to a 
link, and each pair of links to a larger link, and soon. To the last 
row, which only contains one link, the trace is attached. (August 9, 
1880). 


3246." Locks: H. J. Haddan, London. (/. W. Post, 
New York, U.S.A.) [(2¢.}—The two principal parts of the improved 
lock are a transverse cylinder passing across the front plate, and 
provided with keyholes, and a bolt and tumbier carrying cylinder 
inserted from the edge of the door and passing through a recess 
of the transverse cylinder. A slot in the tumbler cylinder receives 
a pin which passes through corresponding holes at the top of the 
transverse cylinder, and retains both cylinders in their proper 
relative position. In securing the lock a hole is bored through the 
door at a proper distance from the edge, and another hole in the edge 
of the door, which hole extends beyond the transverse hole. The 
transverse cylinder is then placed in the first hole, and the other 
cylinder in the second, when the pin is inserted and the two 
cylinders are retained. The tumbler cylinder can be operated by 


a key, and the door bolted or unbolted as required. (August 9, 
1880). 
3251. Combined Bronchitis Kettle and Food 


Warmer: W. H. Lloyd, Harborne, Staffordshire. (6< 
6 Figs.}—A kettle with bronchitis and ordinary spouts and basins 
are combined with a suitable stand and spirit lamp. (August 9, 
1880). 


3256. Steam A. and J. Hopkinson, 
Huddersfield, Y [4d. 17 Figs.J—Relates to the 
end plates of steam boilers and consists in corrugating them to 
increase their strength and rigidity, and to replace gusset or 
other stays. The corrugations may be formed in any direction 


Boilers: J. 
orkshire. 











across or partially across the plate, but they must terminate a 
sufficient distance within the outer edge or flange of the plate for 
convenience of rivetting. The illustration shows one example of 
the corrugations or puckers aa, 6 bare the holes for the flue tubes 
of a double flue boiler. (August 9, 1880). 


3260." Fishplates: J. A. Johnson, London. (VW. 
Butcher, Paris). [2d.}—The fishplates are gradually reduced in 
thickness from the middle part of their length towards their 
extremities, and have parallel webs at their upper and lower edges, 
which webs are of uniform depth and thickness throughout their 
length, and form the bearing surfaces between the fishplate and 
the rails. The bolts are passed through the body of the fishplate in 
the space between the webs. It is stated these fishplates are 
economical by reason of the reduction of weight. (August 9, 1830). 


3262. Aerated Drink: 4.38. Orr, Dublin. [2¢.)— 
Claims the employment of the chemical substance known as 
salicylic acid, either in a free or combined state in the manufacture 
of effervesceut drinks, or drinks adapted for medical purposes. 
(August 10, 1880). 


3263. Seams of Boots, Shoes, Trunks, &c.: W. 
P. Thompson, London. (/. /epham, Montreal, Canada) 
(6d. 3 Figs.}—Consists in securing together the seversl pieces 
which are to be joined by means of rubber cement placed between 
the overlapping surfaces, and a continuous line of rivets passing 
through both portions, with rows of stitching on each side of the 
row of rivets. (August 10, 1880). 


3264. Application of Gravel, &c.,to the Refining 
of Sugar: H. Springman, Berlin. ((. /. Mayer, Bruns- 
wick). [4d.]—The inventor has discovered that the use of animal 
charcoal] as a filtering medium in sugar manufacture is unneces- 
sary, and in place of it he claims the use of sand or gravel, quartz, 
silicate rocks, mineral coal, minerals the base of which consists 
of an alkaline earth, such as limestone, &c., broken porcelain, burnt 
bricks, slag hair, &«. The materials are to be reduced to a size 
less than a pea. After the filter ceases to act, the gravel is taken 
out and washed with muriatic acid and water. (August 10, 1880), 


3268.* Apparatus for Purifying Feed Water of 
Steam Boilers: W. Hanson, Bradford, Yorks. (2d. 
—The apparatus bas a cylindrical iron shell, which is connectec 
at the bottom with a tube frame in which are fitted a series of 


metal tubes, which extend upwards nearly two-thirds the length 
of the shell. The tops of the tubes are secured in a top plate, on 
which is a carved cover leaving steam room beneath it. The feed 
pipe is connected by a three-way tap near the top of the apparatus, 
and below is a filter formed of carbon placed in a box having a 
perforated bottom and cover. The feed water passes through the 
three-way tap and fills the shell, and steam from the boiler is 
admitted to the tabes, the heat of which is taken up by the water 
and causes the organic matters to be dissolved and precipitated. 
(August 10, 1880), 


3269.* Coal-Cut' Machine: L. Short, Back- 
worth, Northumber a. (2¢d.}—For undercutting the 
coal a ram is employed carried by a grooved roller supported hy a 
suitable adjustable frame. The ram carries at one end a tool, and the 
cutting operation is performed by the miner drawing the ram 
backward and forwards. The ram is shifted from one groove to 
another as the work proceeds horizontally. For side cutting the 
coal vertically the ram is carried by a roller supported by a frame 
adjustable upon a vertica telescopic pillar. (August 10, 1880). 


3271.* Solid Disinfecting or Deodorising Tablets, 
&c.: J. Hickisson, London, = [2:.)—Disinfecting sub- 


stances are worked up with a base, such as gelatine, into a paste, 
and after being rolled into sheets, are cut into tablets. The tablets 
can be carried in the pocket, and can be used to disinfect water or 
deodorise the atmosphere by being dissolved. Unsized paper may 
be also soaked in carbolic acid, &c., and dried and be rendered 
available for use by being soaked in water. (August 10, 1880). 


3276.* Buttons, &c.: F. Waldeck, L da 
—Is for a button that can be affixed without stitching. The shank 
of the button is cylindrical and has a groove cut around it. At the 
back of the cloth the shank enters a washer formed of two circular 
convex plates united at their edges. In the centre of one plate is a 
hole the size of the grooved part of theshank, and from this holea 
radial slot, gradually oes to a width equal to the diameter of the 
shank, extends towards the circumference of the washer. The 
shank, after having been pressed through the cloth, is introduced 
into the radial slot, pressing down a flat spring which lies between 
the two pilates, and is moved up to the centre. Under the centre of 
the plate a hole is formed in the internal spring, which hole allows 
the spring to rise up round the shank and to prevent it from being 
withdrawn along the radial slot. (August 11, 1880). 


3280.* Safety Bar for Saddles: E. L. Anderson, 
Paris. (2d¢.)—The improved saddle bar is provided with ‘‘ double 
automatic escapement,” by means of which, if the rider's foot is in 
the stirrup when falling, the stirrup leather leaves the bar 
automatically, and the rider is not dragged along the ground. 
(August 11, 1880). 


3282." Combined Call Bell and Lamp: wW. 
Hilton, Heaton Norris, Lanc. (2¢.)—A stand supports a 
vase which constitutes a lamp reservoir, and which is surmounted 
by a burner on either side, two hollow pillars contain spirit into 
which the pipe lighter dips. Beneath the stand is a bell operated 
by depressing a button. (August 11, 1880). 


3283. Vacuum Valves for Steam Drying Cylin- 
ders, &c.: W. Collier, Salford, Lancashire. [6d. 5 
Figs..|—The improvements have for their object the prevention of 
the escape of steam, and to provide a ready means of regulation 
and control. The sectional illustration shows the valve open. ais 
the valve, da cap or cover, c slots in the cap for the escare of steam, 
water, or air, or for the entry of air inwards. The valve is kept 
open by means of double-threaded screw d passing through the 


(24.} 








flange. The valvespring is compressed by the screw d, When the 
pressure of the screw is withdrawn the valve closes by the action 
of the spring as usual, and it can then only open when the dif- 
ference of pressure internally is sufficiently reduced fur the 
ordinary pressure of theatmosphere to overcome the power of the 


spring. (August 11, 1880). 
3292. Treatment of Metallic Surfaces, &c.: J. 
H. Johnson, London. (W. Ward, Brussels, Belgium). [(6dj)— 


Relates (1) to the employment of alkaline silicates and metallic 
silicates Jused either alone or in conjunction for the purpose of 
preserving metals from oxidation. (2) To imparting lustre to 
objects of metals by the application of platinum, reduced by 
essential or other oil«, purified, freed from its acids by ammonia, 
and held in suspension in ether, alcohol, &c., the solution being 
applied direct to the surface of the articles. (3) To obtaining 
multi-coloured iridescence upon the surface of metals covered 
with a coating of enamel by the employment of platinum or 
iridiam or one of their derivatives, in conjunction with sulphurous 
and metallic vapours or acid vapours. (4) To the employment of 
platinum, or the derivatives of platinum, and gold superposed one 
over the other for the purpose of gilding articles or objects 
(5) To the production of imitations of bronze upon metallic 
articles by the employment of metallic powders or leaves or oxides, 
or of vitreous matters, applied either with or without colour, or 
with the addition of colouring oxides, The proportions of the 
various substances used and the methods of application are 
described in the specification. (August 12, 1580). 

3296.* Lathe Chucks: R.R. Grubs, Berlin. ([2:.) 
—Consists of a head formed with three radial equidistant guide- 
ways, in which slide the cheeks for holcing the work. The head 
carries a ring capable of turning thereon. The cheeks are each 
connected by a separate link with the ring in such a manner that 
when the ring is turned upon the head in one direction or the 
other, the links draw the cheeks inward, or push them outward. 
The ring is operated by a screw. (August 43, 188%). 

3298.* Glazing: C. W. Knight, Sheffield. [2¢.)— 
The sashes are constructed with vertical bars, but without hori- 
zontal ones. Down the centre of each bar is a gutter to carry off 
wet. &c,,and at intervals, corresponding to the length of the panes, 
studs are inserted. Upon these studs india-rubber washers and 
nuts are placed to clip the glass into position. The arrangement 
of the squares is such that they overlap at the top and bottom edges, 
but not at the sides, which meet over each division bar. The 
corners of the glass are taken off to leave a space for the studs, 
(August 13, 1889). 


3299.* Machinery for Spinning Fibres: J. Booth, 
Halifax, Yorks. [2:.)—Kelates to cap frames; the object is 
to afford increased facilities for putting in the necessary twist or 
spinning, to dispense with certain parts of the apparatus hitherto 
used to prevent “doubles,” and to reduce theloss by waste. The 
top board or “pot eyes” are dispensed with, the tibre passing 








directly from the nip of the front rollers to the cap and bobbin 











There being no appliance intervening between the 

rollers and the bobbin, the twisting or spinning is facilitated pA 
the removal of the top board admits the prolongation or "use of 
extended guard plates, by which means “ doubles” are prevented 

Below the cap and between each pair of guard plates is an addi- 
tional plate in horizontal position, thereby boxing off each cap and 
“end” or thread being spun, so that when an “end” is down or 
broken, it rests the plate and is preyented fouling or catching upon 
or around the adjoining bobbin or spindle. Enclosing the cap and 
bobbin reduces the current and circulation of air caused by the 
rotation of the bobbin and yarn, the latter, when spun, having a 
smaller proportion of divergent fibre than when spun as heretofore 
(August 13, 1880). P 


3303." Shades for Lamps: H. W. Sambi 
Birming: : f2d}—a globe is replaced by a glass shade 
four or more flat sides carried upon a gallery supporting a frame 
into which the pieces of glass forming the shade can be slid and 
secured by clips. (August 13, 1880), 


3419. Attaching Buttons to Articles of Dress, 
&c.: W.H. Sproston B ham. (6d. 10 Figs.j— 
Is for affixing buttons with circular shanks or eyes without 
stitching. The device consists of a plate at the back of the cloth 
with two arms which pass through the fabric, and end in two 
semicircular hooks, which unite at their points to form an eye 
but which can be temporarily sprung apart to receive the button’ 
shank. (August 23, 1880). 


3702. Obtaining Coloured Photographic Prints 
W. Morgan-Brown, London. (7. Pizis, Munich). (2d)— 
Relates more particularly w improvements in the production ‘of 
coloured pictures by means of photoprinting. (1) The photoprint is 
transferred to painted sheets or plates. (2) Or it is tranferred to 
transfer paper, upon which it is painted and afterwards transferred 
toany desired material. (3) Or it may be transferred to transparent 
material such as tracing paper, a thin sheet of gelatine, &c., and 
then painted from behind, &c. (September 11, 1880), 


4445. Apparatus for Consuming Smoke and 
Saving Fuel: J. B. Ball, Putney, Surrey. [(id.4 Figs} 
The invention is particularly applicable to locomotives and marine 
engines, and is to project a current of air into the gases rising 
from the fuel on the bars. To the tubeplate of the firebox below 
the tubes is attached a curved plate forming a water pocket. Tho 
tubeplate is perforated to allow of the circulation of the water in 
this pocket, which in form resembles the commencement of a 
firebrick arch. In front of the pocket and stretching across the 
firebox is a midfeather. The top of the midfeather and the most 
projecting part of the curved plate nearly meet, the space between 
them forming a passage for a stratum of air rising into the firebox 
atabout an angle of 45 deg. A deflector is arranged to force the 
draught into the space behind the midfeather. (October 30, 1480). 


4850. Switches and Apparatus for Telephone 
Lines: 8S. Pitt, Sutton, Surrey. (C.D. Haskins, New York, 
U.S.A.) [6d. 11 Figs.}—The object is to enable signals to be 
exchanged between a central office and any station on a given cir- 
cuit without operating the call bell of any other station on the same 
circuit, and to provide a means whereby persons at any stations 
will be prevented from interrupting or overhearing a message 
between other stations, ani to supply a method by which the 
operator at the central office of a telephone exchange will be 
enabled to set the different instruments at a common starting- 
point. U represents a galvaric battery, V a reversing switch, 
and V'a cut-out switch. Qis the lever of a telephone switch 
curved inwardly at its lower extremity, and Q! Q* two con- 
tact springs, the former insulated from Q and normally in 
contact with R, and the latter making contact with segment R 
when lever Q is thrown outwards, as indicated by dotted lines. 
A is a polarised electro-magnet with soft iron poles } 6'; C is the 
permanent polarised magnet and D the tongue which plays 
between the poles } and 6', and which has a prolongation D'; E 
is a disc mounted on a stud projecting from the metallic plate 
G, and furnished with a ratchet wheel. The disc E has an 
aperture ¢, so located as to be in the path of the vibratory 
tongue D'. and of a pin projecting from it, so that the said tongue 
cannot make a full movement toward the pole 6!. except when 
the aperture in the disc coincides with the pin on the tongue. To 
bring the aperture into or out of coincidence with pin, the disc is 
turned by the operation of a pawl upon the ratchet wheel, the 

wl being pivotted at the top of an arm, the lower end of which 
is fixed to a polarised stud armature formed in the shape of a 
horseshoe and standing with its poles directly in front of the soft 
iron poles 6 }' of the polarised magnet A, To a stad projecting 








from the plate G is fixed a block K' of insulating material, and to 
the front face of this block is fixed a metallic plate &, the block 
and the plate being so arranged that when the pin on the tongue 
D' projects through the aperture in the disc the spring arm K will 
be carried towards the plate G such a distance as to bring the top 
of the spring K in contact with the insulating block, but when the 
tongue moves outward and the pin is withdrawn from the aperture 
of the disc, the top of the arm K will press upon the end of the 
metallic plate & When K rests upon plate é the signal bell is shunted 
out of the main circuit, but when K isin contact with K' the 
signal magnets are shunted into the main circuit; thus the arm K is 
the movable portion of the signal shunt. Fixed to and turning 
with the sleeve F, which is attached to the plate E, is a projection 
?and a pin triangular in cross section. In the path of the projec- 
tion is a flat spring L, having a transverse rib; the said spring is 
fixed by a screw to an arm, which projects from a stud L?, and is 
insulated from the plate G. The stud L‘ is in metallic connexion 
with the main line by wire 9. Fixed to the tongue D! and pro- 
jecting rearwardly is a rigid arm having on its extremity two 
vertical prolongations with their opposite edges bevelled. One ter- 
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mination of the coils BB is connected with the line or earth 
wire 2, and also to the switch lever Q; the other terminal is 
in connexion with the metal plate G. One terminal of the call- 
bell coils is connected to G by wire 3, the other terminal con- 
necting to the plate & by wire 4.and to the metal segment R by 
wire 5. ‘The telephone T is connected to the upper and lower 
contact plates of key S', the upper plate of the said key being also 
connected to segment R by wire 8, the lever of key S! being in 
metallic connexion with main line 1, and with the insulated 
metallic spring Q' by brand wire 9. The steel polarised armature 
is so arranged that an electrical current through the coils BB, 
having @ polarity to cause the soft iron tongue D to move towards 
the pole 6 willalso cause the poles 6d! to attract the said armature, 
and from this it follows that the said armature will be repelled and 
fall back, and the tongue D will move toward the pole d!. The 
aperture in the disc in each instrument is set in a different position 
with relation to the pin from all the other instruments, so 

* that only one instrument can be in working ition at a time. 
The operator at the central office can send over the main 
line the proper number of impulses to move the disc at any 
desired station into position to receive the pin, the current 
being of the proper polarity to cause the tongue D to rest 
against the pole 6. Coincident with the movement of the tongue 
the arm K is carried out of contact with &, and the end of K rests 
on K', so that the direction of the current passing from main line 
will be by wire /, branch wire 9, spring Q', wire 5-4, call-bell coils, 
wire 2. to main line or earth. The call-bell coils being now in the 
main line circuit, each impulse operates the bell. When the sub- 
scriber removes the telephone from the hook the main line current 
passes through the telephone outside the coils of the polarised 
relay by wire 1, key S', wires 6 and 7, telephone T, wire 8, segment 
R, spring Q* to wire 2. The invention further relates to means for 
preventing the other subscribers from overhearing the message, 
and to a modification of the above apparatus, (November 23, 
1880). 

4890. Metaliic Packings: J. A. Osgood, Grant- 
ville, Mass., U.S.A., and E. P. Monroe, New York, 
U.S.A: (6d. 15 Figs.)—In this invention twenty-four “ claims’ 
for novelty are made. It relates essentially (1) to devices for 
packing piston rods of engines, pumps, &c.; (2) to a spring and 
tullower for holding the packing up to the rod so that it can 
follow any lateral deviations of the rod from its normal] plane of 
motion ; (3) to that class of packing in which segmental packing 
or guide blocks are used, and arranged so that by the use of 
springs they encircle and pack the rod; (4) to means for dividing 
the portions of the packings so that they may be removed when 








necessary without disconnecting the rod, or applied in instances 
where they cannot be slipped upon the rod from the end. In the 
illustration Fig. 1 shows the invention applied to a locomotive 
engine from which the stuffing-box has been removed. A repre- 
sents the head of the steam chest through which the valve stem 
passes; F is a sleeve which may extend through the valve chest 
wall, and as far beyond as may be without interfering with the 
valve; H is a shallow cap or cover bolted to the stuffing box D. 
Fig. 2 shows a horizontal section of the packing set up within a 
vibrating ring or packing receptacle A, and cylinder head X; 
B,Gare the packing blocks ar segments with the cavity filled 
with packing material. Springs F are used to keep the block 
in position, The packing material is of Babbitt metal, or an alloy 
of tin and copper or other soft metal. (November 24, 1880). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustratiens of inventions patented in the | 
United States of America from 1847 to the piesent time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 





THE PHOTOPHONE. 

A sHorT time since, Mr. Andrew Jamieson, Principal of 
the Glasgow Mechanics’ Institution, read a paper before the 
Philosophical Society of Glasgow, on ‘‘ The History of Sele- 
nium and its Action in Professor Graham Bell’s Photo- 
phone.’’ He briefly reviewed the history of the peculiar 
element selenium, mentioned some of the most interesting 
experiments made with it by Mr. Willoughby Smith, Dr. 
Werner Siemens, Professor W. G. Adams, and others, and 
exhibited a few exceedingly simple and inexpensive forms 
of selenium cells designed by himself of the construction 
shown in Figs. 1 and 2. 

In the cylindrical form, Fig. 2, the wires are prevented 
from spreading or endangering contact (and consequent 
** short circuiting’) by longitudinal binding (5). By the 
aid of apparatus and well-made diagrams of large size, 
the lecturer gave a practical description of how the cells 
were made, and he kept up a constant series of tests during 
the whole process of melting and annealing the selenium, 
so as to ascertain and demonstrate its behaviour at different 
temperatures. This form of cell, it will be seen, can easily 
be made without the assistance of a lathe or other special 
tools, and does not necessarily involve the possession of 
much dexterity on the part of the operator. Fig. 3 shows 
the arrangement of the ‘‘connexions’’ employed by 
Mr. Jamieson during the annealing of the sensitive 
‘cell’ in a hot-air bath (a common tin-plate mustard 
canister), which he prefers, owing to the nicety with 
which the temperature can be regulated and observed. 
The ‘‘connexions’’ are simply those for a Wheatstone’s 
bridge, with Sir William Thomson’s dead-beat reflect- 
ing galvanometer, resistance box, and selenium cell. 
Mr. Jamieson indicated the results of a number of tests 
which he had made, more especially some which show that 
selenium experiences a fall of resistance up to a “‘ turning 

int,’ at about 213 deg. Cent., thus behaving like a 

ielectric ; as also a curious change and rise in resistance 


ELEcTRIC RESISTANCES OF SELENIUM IN ANNEALING. 





Remarxs. Srx CELLS USED IN TEST. 

















Cell put in cold at 10 deg. Cent., after scraping off surplus 
selenium. 
.~— es falling fast. Left cell for some time at 140 deg. 
ent. 
Resistance falling as temperature rises. Cell in dark all 
the time of the test. 


213 deg. Cent. seemed to be a turning point, for on in- 
creasing the temperature above that point the resistance 
of the cell steadily and quickly rose. 

Began to lower temperature slowly, and resistance de- 
creased, then rose gently. 

Left cell to a very slowly lowering temperature. Resistance 
rose slowly. 














on exposure to light rays and heat 
jtaneous action of the galva p 
|The spot of light from the galvanometer mirror moved 
| quickly off the scale placed against the wall, and returned 
| but slowly to its normal zero position, the “‘ click’’ in the 
| telephone being heard upon a sudden exposure of the cell ; 
}and Mr. Jamieson proved conclusively, by comparing the 
intensity of the heat rays from a dark but hot iron plate and 
the light rays from a gas burner, that the latter exerted by 
far the greater amount of effect in reducing the resistance 
| of the selenium cell. He exhibited and described Professor 
Bell’s rotating disc for showing the effect of interrupted 
rays of light, as well as the photophone, both of which 
had been prepared for him by Messrs. D. and G. 
Graham, of the Glasgow Telephonic Exchange. What 
may, however, be regarded as the experiment of the even- 
ing was the distinct reproduction in the telephone of the 
note of a singing gas flame by the aid of one of his circular 
forms of glass cells. His ‘‘connexions’”’ in this instance 
were such as are indicated in Fig. 4. 
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The sensitive selenium cell is shown in section, and the 


| Temperature A : 

Time in Bath. | of Bath in degrees ene - 

| Cent. Rising. _ 

o — 
p-m. h m. | deg. 

12.45 0 5 1 4000 

0 10 140 2300 

0 3 160 1700 

0 45 185 800 

0 4 195 650 

0 50 200 AW) 

0 55 210 300 

0 56 210 290 

0 58 215 350 

1 0 218 600 

&e. &e. &e. 

1 3 140 295 

2 45 125 350 

2 55 110 360 

3 15 109 360 

3 «18 90 340 
like a metal; together with the polarising effect which 
takes place when a strong battery is used, being similar to 
a fault in a submarine cable. As indicated in Fig. 3, 
he joined up one of his selenium cells with Wheatstone’s 
bridge, a reflecting galvanometer, and a telephone, and 
showed the diminished resistance of tke sensitive cell 














after that temperature bas keen reached, when it behaves 


supports are removed in order to make the drawing simple. 


Not only was the note of the singing flame very distinctly 
reproduced in the telephone, but the ‘‘ dot-and-dash”’ 
Morse code, which was played with the finger upon 
the india-rubber tube, was rendered clearly audible. 
The singing flame seemed like the “ skirl’’ of the bag-pipes 
sounded in a distant Highland valley, while the ‘‘ dots’ and 
‘‘dashes’’ were not unlike the intermittent beats upon a small 
drum. In the} course of his experiments, Mr. Jamieson 
acknowledged his indebtedness to Professor Blyth, of 
Anderson’s College, for the novel suggestion of using the 
singing gas flame in conjunction with his sensitive cell. 
Principal Jamieson still further exceeded the novelty of the 
preceding experiment by reproducing speech and vocal 
music distinctly audible, in the manner illustrated in Fig. 5, 
Sir William Thomson, Professor Blackburn, Mr. W. M. 
Miller, and other persons present at the meeting, 
being the hearing ‘‘ witnesses’’ as to the success of 
the experiment. One of the members who occupied the 
agree indicated on the right hand of the diagram, with 

is ear applied to the telephone in a distant part of the 
society’s buildings, was able to report on returning to the 
lecture theatre that he had heard some strains of ‘‘The 
Last Rose of Summer’’ very well rendered. This was 
stated to have been the first time that a gas flame had 
been known to vibrate in perfect unison with the human 
voice. 

The changes which take place between the speaker and 
the hearer in this experiment are, said Jamieson, one 
more than those enumerated by Professor Bell in his 
experiment. They are as follow: (1) The voice vibrates 
the air in the speaking tube; (2) the air vibrates the thin 
diaphragm of goldbeater’s skin; (3) the vibrating dia- 
page regulates the gas supply; (4) the intermittent 
supply of gas determines the light-giving power of the 
flame ; (5) the flame affects the electrical resistance of the 
selenium cell; (6) that resistance regulates the battery 
current ; (7) the electrical current next produces an action 
in the telephone; (8) the telephone reproduces the speech 
or v music in clear sounds; (9) these sounds, or 
sonorous vibrations, are taken up by the tympanic mem- 
brane of the hearer; and (10) they eventually pass to the 
sensorium of the hearer, who perceives them as the actual 
voice of his colleague, or some other operator. 

The Table given above gives the times, temperatures, and 
corresponding resistances observed during the ing of 
one of Jamieson’s form of selenium cells, according to the 
plan shown in Fig. 2. 

After continuing the experiment for 3 hours 18 minutes, 
the cell was removed from the hot-air bath and was found 
to be fairly sensitive to light and shown in action with the 
sin; me. 

At the close of Mr. Jamieson’s most interesting paper 
and the accompanying experiments, a discussion took place 
which was opened by Sir William Thomson, who asked 
whether or not the selenium varied much in its electrical 
resistance by being kept for considerable periods of time at 
a constant temperature. 

Mr. Jamieson, referring to a series of tests which he had 
made, said that,after the cell had been properly crystallised 
it did not vary much; and, as the experiments performed 
during the evening showed, light rays had a much greater 
effect than a corresponding amount of simple heat rays. 

Sir William Thomson remarked that that bad been 
apparent to all, and he attributed the particular sensitive 
action of selenium: to a molecular change produced in the 
substance by the action of light, and similarly, but to a 
smaller degree, by heat. He complimented the author of 
the paper very much on the results of his experiments 
made within the last few weeks, and he was pleased to 
know that he had received such suggestive aid from Professor 
Blyth. The society was greatly to be congratulated on 
having on such an auspicious occasion had the honour to 
admit both of those gentlemen as members on the same 
evening. 

Mr. R. R. Tatlock, F.R.S.E., asked Mr. Jamieson 
whether or not he had observed a peculiar change in the 
selenium at or about 213 deg. Cent., independently of the 
heat applied to it from the hot-air bath. 

Mr. Jamieson replied that he had observed a change, 
and that the electrical action of the cell seemed to change 
from that of a dielectric to that of a metal at or about the 
point named. . 

In reply to one of the members, Mr. Jamieson stated 
that speech could be distinctly heard by means of the 
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photophone which he had brought under the notice of the 
society ; and Dr. M‘Kendrick and Professor Blyth both 
gave testimony to the same effect. 

Attention was drawn to the historical importance 
attached to a point referred to by Mr. Jamieson in his 
paper. It was as to whether or not Mr. Willoughby 
Smith had used selenium in connexion with the laying of 
the Atlantic Telegraph Cable of 1866. Perhaps Sir William 
Thomson could say ? 

Sir William Thomson said that if he was not mistaken, 
use had been made of selenium in the year 1869; but if 
the ey referred to had been known earlier it certainly 
was not publicly known. 








FOREIGN AND COLONIAL NOTES. 

Manitoba.—Official notice is published of the inten- 
tion of a company now organising to apply to the 
adjourned session of the Manitoba Legislature for an 
Act to incorporate the Winnipeg Southern Railroad Com- 
pany with power to build and work a railway on the west 
side of the Red River, beginning at the Winnipeg, running 
thence south-west to West Lynn, on the boundary ; with 
power also to build a branch line from Morris, which is 
forty miles south of Winnipeg, south westerly into the 
Minnotie reserve, in the southern part of the province. 
The main line of the proposed undertaking is intended to 
connect at Pembina with a branch of the Northern Pacific 
Railroad. 


The Suez Canal.—Of the shipping which passed through 
the Suez Canal last year, more than three-fourths carried 
the English flag. French shipping ranked second. 


French Steam Navigation.—The Crédit Marseillais is 
about to launch a Steam Navigation Company with a 
capital of 480,000. The object is to profit by a new French 
law granting bounties on shipbuilding and navigation. 


Prussian Railways.— Several Bills for the construction 
of new railways have been laid before the Prussian Land- 
tag. The estimated cost of constructing these new lines 
is 1,862,500/. 

Victorian Stone.—-There are 140 stone quarries now at 
work in Victoria, employing 7 steam engines of 58 horse 
power and 516 hands. The stone operated on during the 
past year was 212,644 cubic yards of bluestone, 1202 of 
flagging, 7173 tons of sandstone, and 900 tons of granite. 
The approximate value of the stone raised was 48,0151., the 
value of machinery and plant 13,1301. 


Victor Harbour Breakwater.—The finished portion of 
this South Australian work now reaches 450 ft. from the 


starting-point, while the staging reaches about 100 ft. 
further out, with of course a considerable amount of work 
done beyond that point with the stuff deposited by the 
barge. The surface of the breakwater has been recently 
filled and ballasted, so that it is easy at present for visitors 
to get a good idea of the nature of the work being carried 
on. As to the effect on the harbour, it is becoming every 
day more and more marked. At the new screw-pile jetty, 
which is now nearly completed, and which is the only jetty 
in South Australia proper which can boast of 26 ft. of 
depth at low water within 400 ft. of the land, the water 
about half-way out is perfectly smooth, and when the 
remaining 550 ft. of the breakwater are finished, there will 
be a sheltered basin capable of floating the Orient liners, 
and a wharf at which 1000-ton ships might safely take in 
their cargoes. At the present time there is no tunnel being 
driven for future blasting operations, but two new ones 
will be commenced shortly. The outline of Granite Island 
will be considerably altered before the present contract is 
completed. 


The American Patent Ofice.—The United States Com- 
missioner of Patents has submitted to Congress his annual 
report of the operations of the Patent Office for the year 
ending December 31, 1880, from which it appears that there 
was received during the year for patents, copies of records, 


or drawings, and from other sources, an aggregate of | 


749,685 dols. The total amount expended was 538,860 dols., 
leaving a balance of 210,820 dols. On January 1, 1880, 
there remained 1,420,806 dols. to the credit of the Patent 
Fund, which added to the surplus of 1880, makes the 
amount tothe credit of the Patent Fund on January 1, 
1881, 1,631,626 dols. The business of the office for the 
past year is summarised as follows: Applications for 
patents for inventions, 21,761; applications for patents for 
designs, 634; applications for reissues of patents, 617; 
total, 23,012. Patents issued, 13,441; patents reissued, 
506; patents expired, 3781; 
registered, 533. Of the 13,441 patents issued during the 
year 12,655 were to citizens of the United States and 
786 to foreigners. The comparatively small expenditure 
rendered necessary by the appropriations male by Congress 
bas greatly embarrassed the despatch of business. 

South Australian Railways.—The line from Terowie 
to Yongala Junction—the terminus of the Port Pirie system 
—will be opened abont two months hence, and then there 


will be complete railway communication between Adelaide | 


and Port Pirie. The remainder of this line from Terowie, 
on the main north line, to Quorn, on the Great Northern 
(Port Augusta) line is let in two contracts, which meet at 


| Orroroo. Both, of course, are on the narrow gauge, the 
| break of gauge being at Terowie, and all lines beyond that 


trade marks and labels | 


northward and westward being only 3ft. Gin. in width. 
The earthworks on both sections are progressing rapidly, 
and, although the contract time for the second section, 
from Orroroo to Quorn, does not terminate till the middle 
of 1882, the contractors, Messrs. Millar Brothers, are 
pushing on their works with such despatch that they hope 
to have them completed by Christmas, 1881. When that 
takes place there will be railway communication between 
the four ports of Adelaide, Wallaroo, Pirie, and Augusta, 
and a traveller will be able to go from Adelaide, Wallaroo, 
Pirie, and Augusta, or from Adelaide to Beltana by rail, a 
distance of 355 miles. The contractors for the line from 
Terowie to Orroroo are Messrs. Kean and White. 
Canadian Canals.—The Canadians are spending 
30,000,000 dols. to complete their steamship canal system, 

in addition to 20,000,000 dols. formerly spent, and by 1884, 
| vessels of 1800 tons will be able to-go from Chicago to 
| Montreal and Europe without breaking bulk. 


| The St. Gothard Tunnel.—The geologist of the St. 
| Gothard Tunnel, M. Stapf, bas been giving careful atten- 
tion to the variations in the air cvrrents between the two 
portals at Goeschenen and Airolo. He finds two principal 
causes to be at work in these changes : First, the southern 
opening is 32.8 yards higher than the northern, which 
represents a pressure equivalent to that of a column of air 
39.4 yards high at the subterranean temperature ; second, 
| the difference of barometric pressures upon the two 
declivities of the mountain. If the external temperature 
was always lower than the internal, if the barometric 
pressure was the same at each side, and if there;were no 
modifications of velocity due to the heating and expansion 
of the air or to the friction against the walls, the draught 
would always be southward. Meteorological observations 
are regularly taken both at Airolo and Goeschenen, to 
determine the elements which are required in order to 
know, monthly or annually, the number of days for which 
a given direction of current or an absolute calm may be 
expected in the interior of the tunnel. 


Japanese Railways.—Just twelve months from the date 
of the order given for the construction, the first division of 
| 23 miles of a line in Yeso, a northern island of Japan, has 
| been opened for traffic, and runs trains daily at a profit. 
| The line is from Otarunal Harbour, on the west coast, v4 
Sapparo, the capital, to the Paronai coalfields. It cost 
l. per mile, which includes rolling stock, motive 
| power, and machinery for terminal repair shops. An 

English line, formerly built between Tokio and Yokohama, 
cost nearly 40,0001. per mile, and took five years to com- 
| plete 18 miles. The new line is the first American railroad 
| built in Asia. 
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icht tiber die wissenschaftlichen Instrumente auf der 
eS aeied ore ie im Jahre 1879. Paditea by 

Dr. L. LokeweNHERZ. Berlin: Julius Springer. 

WE have before us an excellently got up volume of 
over 500 pages, profusely illustrated with wood 
engravings of an exceptionally high class, and 
containing a series of reports on the scientific appa- 
ratus collected at the Industrial Exhibition in Berlin 
during the summer of 1879, This Exhibition, it will 
be remembered, was organised by a commission 
appointed by the manvfacturers of Berlin ; it con- 
tained objects of art and industry in almost all 
branches represented in Berlin, and was in every 
way, even commercially, a complete success; the 
latter feature was probably largely due to the fact 
that most industries were shown in actual execution, 
with all machinery in motion, which made the Exhi-. 
bition an attractive one, and partly no doubt to the 
fact that the least possible amount of money was 
expended in the erection of buildings. The work 
now before us, as has been already mentioned, 
deals only with one branch of this Exhibition, the 
manufacture of scienfific instruments, for which 
Berlin deservedly possesses a high reputation 
in Germany. The book is exactly what it professes 
tobe, an exhaustive reporton the apparatus exhibited, 
not by any means a catalogue, and in addition to this 
report it contains an iatroductory article to nearly 
every group, written by men of high scientific 
standing. 

Space will not permit us to enter into much detail, 
nor to enumerate the different groups represented ; 
suffice it to say, that they cover almost the whole 
range of physical and mathematical, astronomical 
and geodetic instruments, and that some of the 
best are excellently described, both in text 
and by illustration. ‘The notice of Bamberg’s 
universal transit telescope, an instrument which 
received much attention both on account of its 
excellent design and superior workmanship, takes 
up considerable space. This transit instrument 
is not remarkable from its dimensions, for the 
object glass has a diameter of only 4.52 in. ; but it 
contains a number of improvements, of which not 
the least important is an arrangement by means of 
which the telescope itself can be lifted off its bear- 
ings, turned round a vertical axis, and replaced in 
less than a minute, requiring no further adjustment 
after this operation. A number of other astrono- 
mical instruments are also described, including time 
coast signals and arrangements of time balls. The 
next group is devoted to geodetic apparatus, 
those instruments with the latest improvements 
for levelling, surveying, triangulation, measurement 
of heights, &c., a special article being devoted to 
those employed by civil engineers. Among the 
nautical instruments of special interest may be 
mentioned the new standard compass for the German 
navy, and Sir W. Thomson's compass, with an alu- 
ininium ring suspended on its axis by a boss carried 
by thirty-two silk threads, the total weight, resting 
on the iridium point of a 24 in, instrument, amount- 
ing only to 180 grains. 

Passing on to the next group devoted to apparatus 
for measurement, we find a very detailed description 
of the manufacture of standard measures for lengths, 
A machine was exhibited by Mr. Reichel for surfacing 
and grinding the sapphire ends of standard meters, 
a novelty in this machine being particularly pointed 
out, which consists in an arrangement of not sup- 
porting the rotating parts in conical bearings as is 
generally done, but providing the encs of the 
spindles with balls, which take their bearings in 
conical cups ; thus always insuring a mathematically 
perfect plane of rotation. Stiickrath’s vacuum scales, 
shown in 1876 at South Kensington, but since then 
materially altered and improved, a perfectly new 
apparatus for measuring the contents of alcohol, 
combined with a clockwork arrangement and self- 
registration by means of which the quantity of 
products of distillation as well as their alcoholic 
contents may at any moment be read off a scale, 
form objects of special interest. In the next group 
devoted to meteorological instruments, Six’s maxi- 
mum and minimum thermometers are noticed, and 
some very delicate thermometers, with a new arrange- 
ment of scale by Fuess, are specially mentioned as 
being of excellent workmanship. ‘The reporter of 
this group, Dr. Loewenherz, speaks further of 
Fuess’s barometers as the most perfect instruments 
in existence, and describes them very fully in detail. 

The next two groups, those of physical and 
chemical laboratory instruments, appear to contain 





but few of any special importance, while among the 
microscopes Amuel’s microscope for meat inspection 
should be mentioned as devoted to a branch of 
observation long practised on the Continent and 
apparently now becoming an important question 
in relation to public health in England. Very 
excellent microscopes were shown by Fuess and 
Hartnack, while some microscopes exhibited by 
Messrs. Schmidt and Haensch are provided with a 
novel arrangement for adjusting the distance of the 
glass from the object. This consists in a screw slot 
being cut in the case, while the tube carrying the 
lenses has a stud fixed in it, working in this slot, 
the tube being raised and lowered by a turning 
motion, An interesting little instrument in this 
group, exhibited by Wasserlein, is a wool testing 
apparatus constructed by Bohm, in which the 
various qualities of the wool are separately investi- 
gated. 

A short but excellently worded and very com- 
prehensive introduction by Dr. Th. Liebisch pre- 
faces the group of crystallographic apparatus 
in which the name of Fuess is again prominent as 
exhibitor of goniometers, both for observation by 
reflection and direct by microscope. A very fine 
specimen of the first class, an improved Babinet, is 
described and carefully illustrated. The section on 
polarisation, which is treated by Professor Landolt, 
is brief, but it contains some interesting novelties in 
apparatus for sugar analysis, with various improve- 
ments, and a new semi-shadow saccharometer by 
Schmidt and Haensch, by means of which the 
observations may be carried out by the aid of 
ordinary daylight, and not requiring sodium light. 
Apparatus for spectrum analysis were very largely 
represented, and this group, treated by Professor 
H. W. Vogel, is a highly interesting one, parti- 
cularly since Professor Vogel has himself used a 
large number of the exhibited instruments in his 
researches, and has so had ample opportunity to 
discover their good and weak points. He describes 
in great detail several universal spectroscopes of 
his own design, manufactured by Messrs. Schmidt 
and Haensch, in which, with but one telescope, 
observations of flame, spark and absorption spectra 
may be readily made, or Geissler’s tubes mounted 
for analysis. Spectrum photometers and spectra- 
graphs by Glan and Vogel are also described. 

In an appendix to this group is a description of 
Professor Helmholtz’s apparatus for the comparison 
of mixed colours. Ophthalmological apparatus are 
exhaustively treated by Dr. Hirschberg; they 
formed a prominent feature of the Exhibition, Berlin 
being deservedly celebrated both for its eminent 
ophthalmists, as well as for excellent and cheap 
instruments for both patient and doctor. The 
historic exhibition of eye reflectors since their first 
invention by Professor Helmholtz in 1851, by 
Doerffel, who also showed a new double spectro- 
scope for colour blindness, of Professcr Hirschberg’s 
design, was very interesting. 

Last, but by far not least, are the electrical appa- 
ratus, treated in their various departments by 
different authors, while electro-dynamical apparatus 
by Siemens and Halske, are noticed in a special 
article by Dr. Frilich. It would lead us too far to 
attempt even to mention the variety of instruments 
in this group, which are naturally interesting, 
though many of them, novel in 1879, would hardly 
be so now, when electrical apparatus change 
in details almost daily. Telegraphic apparatus are 
treated by Dr. Zetzsche, whose name alone is a 
sufficient guarantee for the excellence of this part 
of the work, which we are sorry to be obliged to 
leave after giving but so brief a sketch of its valu- 
able and interesting contents. The statement, 
however, contained in an article by Dr. H. Christiani, 
may be worth mentioning here, that Dr. Liidtge, 
of Berlin, patented in January, 1878, a microphone, 
an improved form of which was shown at the Exhi- 
bition, and is described in this volume. This was 
considerably before Hughes’ and Edison’s micro- 
phones were brought to public notice. 


BOOKS RECEIVED. 
English-German Dictionary of the Terms and Expressions 
employed in Mining and Metallurgy, with the Respec- 
tive Auwiliary Sciences. Including a Collection of 
Mining Terms compiled by the late Mr. Becker. 
By Ernst Réruta. Vol. I. English-German. Leipzig : 
Arthur Felix. London: Williams and Norgate. 











THE Suez Canau.—The transit revenue of the Suez 
Canal Company increased in the first two months of this 
year 29,0801., as compared with the corresponding period 
of 1880. 





STRAIGHT-LINK SUSPENSION 
BRIDGES.—No. I. 
By T. Criaxton FIpter. 

NOTWITHSTANDING the simplicity which charac- 
terises the general design of straight-link suspension 
bridges, there is a considerable amount of complexity 
involved in the determination of the stresses to which 
some of the members are liable. This class of 
bridge structure may in fact be divided into several 
varieties, distinguished from each other by essential 
differences in the manner of carrying the load, 
although the diversity of form to which these diffe- 
rences are due is confined, in many cases, to some 
arrangement of structural detail whose important 
influence may easily be overlooked. 

A great deal of careful investigation would, 
indeed, be required before anything like a complete 
theory of straight-link bridges could be fairly 
stated ; all that can be attempted in the following 
brief notes will be to examine, in a simple and 
elementary manner, some of the chief questions 
involved. 

The straight-link suspension bridge is commonly 
understood to consist of a roadway girder or hori- 
zontal member E F, Fig. 1, supported at any con- 








venient number fof points by inclined stays A D 
radiating from the top of each pier, and attached 
severally to the web of the roadway girder, which 
acts as a tie between them, the longest pair of stays 
meeting in the middle at C. Such astructure would 
be called arigid suspension bridge, and it is sometimes 
assumed that the bridge is incapable of distortion 
under a passing load, and at the same time that all 
the members are subject to tensile strain only. We 
shall find, however, upon closer examination that 
these views require some modification, and that the 
bridge, as above described, differs in several points 
from the rigid bridges of this form which have been 
successfully executed. 

We now propose to examine separately the diffe- 
rent ways in which the bridge may be conceived to 
carry the uniform dead load and the irregular rolling 
load, and the stresses which would result from the 
load being so carried, each case being based upon 
some supposed hypotheticalarrangement of structural 
details; and we wil! assume throughout that the diffi- 
culty of keeping the links straight is successfully 
overcome by suspending them to an independent 
catenary, or by supporting their weight in some 
other way. 

1. We will first investigate the case upon the 
assumption that the stays and horizontal member 
are capable only of acting in tension, the ends of 
the roadway girder at E and F being free to move 
upon the piers. 

The stresses produced by the uniform dead load 
are easily found. If we take the load which rests 
upon each joint or stay, and let it be represented by 
the costal deflection of stay or height of tower A E, 
then the direct tension in any link A D will be 
represented by the length A D, and the horizontal 
strain produced in DC by that load will be re- 
presented by the horizontal length ED. Thus, 
starting from the pier E each successive stay will 
add anincrement of tension to the roadway girder, 
the increment itself being proportional to the dis- 
tance from the pier, and if the stays are indefinitely 
close together, it will readily be seen that the total 
tension at any —_ in the roadway girder will be 
proportional to the square of its distance from the 
pier, or proportional to the ordinates from the line 
E C to the parabolic curve in Fig. 2. The uniform 
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dead load of intensity p per unit of span, being 
supposed to cover the whole span s, the moment of 


each half about the piers A and B will be Ez , and 
5 


the tension at C=C C, in Fig. 2, will be - - ,d being 
the deflection or height of tower ; the average value 
of the tension in the roadway girder will therefore 
be one-third of this amount, 
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It will be useful to compare the weight or theoretic 
mass of this bridge with that of a common sus- 
pension bridge under the same uniform load. 

Assuming the stays to be indefinitely close to- 
gether, and each stay to be proportioned exactly to 
its stress, Professor R. H. Smith has shown that the 
mass of all the stays on both sides will be 

=P, (3 +82). 

f 8d a A 
f being the intensity of working stress. Adding 
3 





the theoretic mass 2. *_ 
" gd 


member, we have the whole mass of the bridge 
:.£ (+82). 
f 8d s? 

Now the mass of a parabolic chain, in which each 


(indefinitely short) link is proportioned exactly to 
its stress may be shown to be 


p s 1416 = 

f 8a 3 8)’ 
and taking the average length of the vertical sus- 
sd 
-— { 
3 





3 for the horizontal 











pending rods = &, their mass will be P , 


J « 
total mass of the common suspension bridge will 


therefore be 
Pp s* a? 
| ¢ +8% ): 
Sd s?, 
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The mass of the straight-link suspension bridge 
as we have hitherto defined it, and under a uniform 
load, is therefore precisely the same as that of a 
common suspension bridge with vertical rods, what- 
ever may be the proportion of depth to span, com- 
mon to both.* Having thus connected the straight- 
link class with other known classes of bridge, we 
may use the ideal straight-link suspension bridge 
whose mass has just been determined, as a basis 
from which to estimate the position (in point of 
economy) of any rigid straight-link bridge. 

The bridge hitherto considered, and defined as 





* In any combination of parabolic chain with inclined 
stays, the latter being used to support the landward 
quarters of the span, the theoretic mass of the bridge (for 
uniform load) will be either exactly or very nearly the same 
as that of the common suspension bridge without stays. 
Professor Smith, investigating the economy of such a com- 
bination, in a letter published in ENGINEERING, No. 549, 
vol. xxii., appears to show a slight advantage in favour of 
the combination over the simple parabolic chain. This 
result is, however, probably due to the fact that the mass 
of the central part of the horizontal tie, between the 
longest stays, is omitted from the calculation. 
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consisting of an indefinitely large number of inclined | by the rolling load, and its horizontal component is (W—U)¥ +U=v=w ot 
ties extending from each pier over one-half of the nen 2¢ qs? b 2 
bridge and united by a horizontal member acting then 24 a* js 3a 


in tension only, is, like the common suspension 
bridge, incapable of supporting an irregular load 
without distortion of figure. 

Let us first imagine the bridge to be without 
weight, then if a load Wp, Fig. 1, is brought on at 
any point D (not in the centre), the horizontal ten- 
sion produced in DC being wholly unbalanced by 
any tension in C F, must be carried by C B; and as 
we have supposed no weight at C, the members 
D C, C B will be pulled into a straight line. If we 
suppose a central load We, (say a part of the dead 
load) to be first brought upon the middle pair of stays 
at C, then the eccentric load Wp will not distort the 
bridge unless it is greater than the load We in the 
proportion ef EC to ED. When the two weights 
are exactly in the proportion indicated, the member 
D C will be subject to equal and opposite horizontal 
pulls, the central load being carried wholly by D C 
and C B, and not at all by the stay AC. ‘Thus the 
stress in C B will be twice as great as it was before 
the eccentric load was imposed at D. When the 
rolling load of intensity = g per unit of span, covers 
one-half E C of the bridge, the tension in the 
horizontal member at C, due to this load alone, will 


be a, and this unbalanced force will distort the 
5 


bridge unless a concentrated load of Wc = t , or 


equal to one-fourth of the whole live load, is first 
imposed upon the middle pair of stays at C. 

If the inclined stays support the roadway at inde- 
finitely short intervals, the portion of dead load 
concentrated at C will be indefinitely small, and the 
bridge will therefore be distorted by the rolling load, 
however small may be its intensity compared with 
that of the dead load. 

We see, then, that in order to impart stability to 
the bridge (not to say rigidity) under the irregular 
load, we must not place the inclined stays at short 
intervals, and the greater the unsupported length of 
roadway girder on each side of the centre, the 
greater will be the stability of the bridge, or the 
ratio of live to dead load which it will carry without 
passing the limit of stable equilibrium. 








2. In the bridge shown in Fig. 3, the span is 
divided into six equal parts, so that each of the five 
joints carries one-sixth of the load, the remaining 
one-sixth being transferred to the piers by the 
roadway girders. If joints 1 and 2 are each loaded 


with (p+q) = and each of the other joints with 
Po, the tension in 1] —C brought by the load at 
1 will be (p+4) a5a! the additional tension brought 
by the load at 2 will be (p+y) ai the total ten- 


12d 
In the same way of course the tension in C—4 


will be Ps The dead load ps carried at C will 


sion in 2—C is therefore (p+q) 


in general be borne by the bars AC and CB, the 

horizontal component of the stress in each bar being 
2 

p 5 33 but before the bridge can be pulled out of 
d 

shape by the irregular load, the tension must be all 

taken out of the bar AC, and the load at C will 

then be borne by the bars 2—C and C—B, and the 


horizontal stress in both will be p a Comparing 


this with the unbalanced tension of ¢ jp ginthebar 
2—C, produced by the rolling load, we find that the 
equilibrium of a bridge of this particular design will 
not be destroyed so long as the intensity of the 
rolling load is not greater than that of the dead load. 

The distribution of load which reduces the tension 
of AC to its lowest point is, more exactly, when 
the rolling load covers four-tenths of the span from 
E; consequently the greatest tension in A C occurs 
when the remaining six-tenths of the span is covered 








It will be seen that the irregular load requires 
some additional metal in the middle pair of stays 
beyond what is required for a uniform load of the 
same intensity. The theoretic mass of the bridge 


will be found to be for the dead load 2 We ( 1+ 
20 ad: 


and for the rolling load 1 _* ( 1.27+7.7 
’ © 8 78d 


ad? , ‘ 
il ) ; thus there is an increase of about one-fourth 
s? 


in the horizontal components of the rolling load; 
the slight decrease in the vertical components is 
simply due to the fact that one-sixth of the load is 
transferred to the piers by the roadway girders 
instead of being sent up to the tops of the towers. 
In estimating the economy of this type of bridge, it 
must not be forgotten that roadway girders have to 
be provided capable of carrying the load across 
rather wide openings, for we have seen that it is not 
practicable to support them at close intervals. If 
the intensity of live load is greater than that of the 
dead load, we may divide the span into four equal 
parts instead of six, in which case equilibrium will 
not be disturbed unless the intensity of rolling load 
is more than twice as great as that of the dead load. 

In this bridge we have endeavoured to adhere to 
the pure suspension principle, and have arranged to 
counteract the one-sided pull of the half load upon 
EC by tension in the link C B, and a concen- 
trated load at C consisting of part of the dead load. 
We believe this method of equilibrating the unequal 
load (within certain limits) is zo¢ generally depended 
upon in practice to insure the rigidity of the bridge. 

3. If the horizontal member is intended to act in 
tension only, the ends of the girder being free to 
move upon the piers at E and F, the unbalanced 
tension at C produced bythe half-load upon E C, may 
still be resisted by the inclined members A C and CB, 
the former acting as a strut and the latter as a tie. 
The maximum value of the unbalanced horizontal 


force at C was +7" and the horizontal components 


if 
of the stress in each of the members AC and CB 


will be one-half of this amount, or i" Itappears 
I¢ 

then that if we might adopt the same working strain 
per square inch of gross section (including waste, 
&c.) for compression and tensile strain, this method 
ought to be rather more economical in theory than 
the last. In practice, however, the construction of 
these long unbraced struts would be a heavy business. 
Of course if the roadway is only supported at long 
intervals, as in Fig. 3, this compressive strain may 
be reduced to a certain extent by the tension due to 
the dead load collected at C, but the maximum 
tensile strain will, in that case, be somewhat in- 
creased, as shown in the last example. 

4. Before resorting to the roadway girder as a 
strut, we may note that its ¢ransverse strength may 
be employed to resist the effect of unequal loading. 
If the girder is continuous from E to F, and is both 
supported and held down at each pier, we cannot 
(without a great deal of further information as to 
temperature, initial adjustment, &c.) tell how much 
of the load it may be carrying independently of any 
support from the inclined stays ; but for the sake of 
simplicity we will assume the girder to be jointed 
in the middle at C, and assuming also that it is free 
to move longitudinally at the ends, and that the 
stays are only capable of acting in tension, the bend- 
ing moment produced by the half-load upon EC 
may be found as follows. 

In Fig. 1 let the weight W represent the live load 
collected at the joint D, whose distance D C from 
the centre = y, and let =the half span. ‘The frac- 
tion of the weight W which must be carried by the 


pier F is V,=W se" and that carried by the pier 
20 


Eis V=W “+4. Of the latter an unknown por- 


tion U is brought by the stay A D, and the remainder 
is brought to E by the girder. The load W—U 
actually borne by the girder at D, will be divided 


between the points E and C (W—U) - going to 
D 
b—y 





E and (W—U) 
the pier E is then made up by 


going to C. The load upon 





ou’ ew b+y_y 
b 2b b 
v-W 


_ At whatever joint the weight may be placed, half of 
it is carried by the inclined stay and half by the girder 
Thus the horizontal forces are in equilibrium, for the 


vertical force 7 in A D is combined with a hori- 





zontal force : 3 —, and the vertical force V, 
tf 
in C B is combined with a horizontal force V, $s 
d 
pons J 
9 A 


When the rolling load co ers the half span E C, 
one half of it, or 7" willbe carried by the stays to 
A, and the other half by the girder E C, which will 
transfer one-fourth or = to E, and an equal 


amount to C, whence it is carried to B by the link 
§ 


C B, whose horizontal tension will be “. 
8 2d 

q 3° 
l6d 

The auxiliary girder E C will therefore, like the 
auxiliary girder of a common suspension bridge, be 
subject under the half-load to an effective uniform 
load of half the intensity of the rolling load, and 


the bending moment in the middle will be 7 = , and 
0) 


there will be required, as in the last example, some 
additional metal in the stays AC and CB. These 
results will, of course, be modified if the roadway 
is only supported at long intervals, and again if the 
girder is continuous, but it is hardly worth while to 
pursue the investigation of this plan any further, 

We may now consider the expedient of abutting 
the end of the roadway girder against the pier, in 
order to counteract the unbalanced pull of the half- 
load; the structure will thus be transformed more 
or less into a pair of cantilevers, and it will be seen 
that the question of more or /ess is an important 
one to be examined. 








THE STRAIGHT LINE ENGINE, 

In our issue of July 26, 1872, we published, under the 
heading of “ Mechanical Requirements,” complete draw- 
ings and a full description of a high-speed engine designed 
by Mr. John E. Sweet, of Syracuse, New York, U.S.A. As 
stated in the article, the engine was built for experi- 
mental purposes, or to test the numerous novel features 
embodied in the design, and this engine, we understand, 
has been kept running a good part of the time since its 
construction, under varying conditions, and has been 
altered and repaired as the defects and weak points 
developed themselves. 

Soon after the construction of this engine Mr. Sweet 
received the appointment of Professor of Practical 
Mechanics at Cornell University, and while at that 
institution, in 1875, built another engine upon the same 
general plan, which engine was exhibited at the Cen- 
tennial Exhibition in 1876. 

In 1879 Mr. Sweet retired from the University and 
returned to Syracuse, where he again took up his engine 
and completely remodelled the governor and valve 
motion of the original machine, which had been the 
most unsatisfactory feature of it. The nature of these 
modifications can be seen at a glance by a comparison 
of the engravings we publish to-day (see pages 28 and 
299) with those of eight years ago. The engine, as 
finally remodelled, proved so satisfactory that a limited 
company was formed, and the engine we illustrate is 
being built by the Straight Line Engine Company, of 
Syracuse, New York, U.S.A. 

A fair knowledge of the character and general appear- 
ance of the engine can be obtained from an inspection of 
the engravings, but for a further insight into the details, 
and the arguments which led to their adoption, we give 
some extracts from a paper lately read by Mr. Sweet before 
the American Society of Mechanical Engineers on “ Fric- 
tion as a Factor in Motive Power Expansion.” 

“ Figs. 1 and 2 show a plan of engine-framing that 
promises to secure perfect alignment during the life of 
the engine. The strain is resisted by the diverging arms, 
running in a direct line from cylinder to the main bear- 
ings. The main bearings being equally loaded, cannot 
wear down unequally, and the whole structure resting 
upon three self-adjusting supports, stands a fair chance 
of remaining true for all time, if made so originally. 

“ The flywheel is split through from side to side, and 
the crank placed between the two halves (the bosses of 
the two half wheels making the throws of the crank), 
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a built-up crank, which locomotive and 
tice has proven to be a better method than 
that of cutting them from a solid forging. Aside from 
this manner of construction, there is an advantage in thus 
putting the wheels within the frame. ; : 

« The power is applied to the wheel without going 
through the main bearing, and the counterweight, acting 
direct, does not tend to bend the main shaft. To explain: 
ine the main wheels to be outside the framing, and 


Thus is made 
steamship prac 


aeanerweighted to balance the crank and reciprocating 
parts. Then the force of the steam acting in one direc- 


tion, and the counterweights acting opposite, the strain 
tending to bend the shaft in the bearings would be greatly 
increased. Again, if a counterweight be used in a disc 
crank of the overhanging kind, the shaft will at each 
revolution be lifted from its seat; or, in other words, the 
disc crank, tending to revolve around its centre of gravity, 
will cause the shaft to be worn wholly upon one side; 
while in the form shown, the entire weight of the shaft, 
crank, and wheels tends to hold the shaft down, and the 
engine would run without danger, if the shaft was 
mounted in the classical crotched sticks, if they were 
only strong enough to sustain the weight. 

“ Fig. 3 (see page 298) shows a section through the 
cylinder and throttle valve. 

“« The throttle valve is the invention of John Coffin, 
and has these meritorious points. A straightway open- 
ing; an opening that has a good form when full open, 
half open, or nearly closed ; and neither the valve nor 
the seat is exposed to the action of the steam when open, 
nor the action of corrosion when closed. It consists of a 
circular disc A, turning upon a circular seat B, with a 
like opening through each, A segmental rack on the 
dise, a pinion and shaft within the casing and handwheel 
outside, complete the device. The piston, as will be seen, 
is very long and light, which gives a large wearing surface 
in proportion to the weight; prevents the piston from 
ricochetting through the cylinder, and requires less severe 
packing to prevent the leakage of steam. This form 
leaves but a narrow wall of metal in which to secure the 
piston rod, and that is made fast in a novel manner. 
The hole is conical at each end, and has a parallel thread 
in the centre; into this hole the rod is screwed, while 
the piston isred hot. The conical shoulders prevent the 
rods being forced in, the thread from being drawn out, 
and the shrink fit from unscrewing. The rod, instead 
of being parallel, as is usual, is reduced at each end; for 
the same purpose cylinders are counter-bored. This reduc- 
ing the ends of the rod serves another purpose. What- 
ever spring may occur will be sure to take place within 
the reduced ends, leaving the body of the rod straight. 
Why a cylinder should be counter-bored at its ends, and 
the rod not counter-turned at its ends, is more than I 
can understand. This is a thing I believe I was the first 
to do, and if it has been appropriated by others, I am not 
conscious of it. 

“ The substitute for a stuffing-box shown in Figs. 3 and 
Sis alsonew. It consists in nothing but a long round hole 
which prevents the escape of steam, not by being a tight 
fit to the rod, but by its length. The hole is from five 
to six one-thousandths of an inch larger than the rod; 
is made through a bushing of Babbitt metal, some six or 
seven diameters in length. <A spherical hub, cast on the 
bush, fits in a brass socket, and that, in turn, rests 
against a flat seat, so the bush is free to move in every 
direction ; is held in place by steam pressure, and a split 
washer at its outer end, and is held up from the rod by a 
slight spring, just rigid enough to take the weight; so 
the device is simply a round rod passing back and forth 
through a round hole without contact. That it is steam- 
tight and frictionless is evident ; how long it will remain 
so remains to be shown. If but one year, the cost in 
packing alone will be less than hemp, to say nothing of 
the saving in friction, piston rods, and the Sunday work 
of the engineer. 

‘The method of securing the cylinder and steam- 
chest covers is unlike the common one in this, that the 
studs are one size larger at the inner end than at the 
outer. The holes are drilled in the cylinder to a posi- 
tive depth, and the hole chambered out at the bottom to 
the full size of the thread, and squared out so as to 
form a flat bottom. This permits the making of a per- 
fect thread, and renders it possible to make the studs in 
advance. 

“ The crosshead (shown in Fig. 2) is about one-third 
longer than the stroke of the engine, and runs on slides 
about one-fourth longer than itself. The crosshead 
being cast in one piece, and both lower slides in one piece 
also, the two, when once made absolutely flat, are likely 
to remain so, and with the generous; wearing surface run 
very free from friction. 

‘* One special feature is, making the crosshead pin turn 
in the crosshead itself, rather than in the connecting 
rod, giving two long bearings in the place of one short 
one, and bearings that can be oiled while the engine is in 
motion. 

‘A cross section of the pin is shown in Fig. 10. It is 
peculiar in this, that it has its top and bottom sides cut 
away for about one-sixth of its circumference, so as to 
leave bearings on its sides only. 

“ The hole is also cut out on its top and bottom sides, 
but to a greater extent on top than on the bottom. Not 


clean cut to theoretically defined points. In this, I 
believe, we are alone in the practice. 

‘* In the forming of the crankshaft by using the bosses 
of the flywheels for the throws, as will be seen in Fig. 2, 
this peculiarity may be noticed. Small concave grooves 
are turned in the crank-pin, just inside the wheels, and in 
the shafts, just outside—such grooves as would be cut in 
it if one wished to break the shaft in two at that point, 
except that the grooves are round-bottomed. These 
grooves are for three purposes: 1. To prevent the oil 
from following out the shoulder and being thrown off as 
by a centrifugal pump. 2. To leave the wearing surface 
of the journal exactly as long and no longer than the 
wearing surface in the box. 3. To make that point the 
weakest point in the shaft. All spring, or nearly all 
the spring, that takes place must take place in these 
reduced places, and so the journal will remain practically 
straight throughout its entire length. 

“If these same shafts were turned down one-sixth of 
their diameter with quarter-circle fillets, they would, in 
my opinion, be very much stronger, but also very much 
more elastic and would easily spring within their own 
length, which, as before stated, would destroy both the 
alignment and wearing surface. 

“This form of crankshaft admits of giving free end 
play, a feature of far greater importance than would at 
first appear. 

“A true cylinder cannot be run in a box for any great 
length of time or wear to any extent and remain a true 
cylinder, unless it has sufficient end play to prevent 
grooving, and unless the wearing surface of the cylinder 
is of the same length as the surface within which it 
runs. Unless a journal is made a true cylinder and so 
remains, the minimum of friction has not been reached. 

“A true cylinder with perfect alignment is only second 
to lubrication, and some of our methods of lubrication 
are shown inthis same figure. 

“The crank-box, in addition to a tallow cup which is 
upon itself, can be oiled while the engine is in motion 
by ejecting oil into the eccentric chamber, from which 
it is thrown by centrifugal force to the crank. So too 
the oil for the eccentric strap is introduced into the 
inside of the eccentric and thrown out through oil holes 
in its face, In addition to oil holes for oiling the main 
bearings in the usual manner, there are loose rings 
hung upon the shafts with their lower sides dipping in 
the waste oil reservoirs. These rings, trundling upon 
the shaft, carry the oil up and keep the journal flooded. 

“In order to show to what extent the friction of the 
governor has been reduced, it becomes necessary to 
show the governor itself. (See Fig. 6). The single 
governor ball is so pivotted, weighted, and linked to the 
single shifting eccentric as to balance it, and its attach- 
ments, against gravitation. The very strong spring, 
linked also to the eccentric, completes the governor 
mechanism. When the centrifugal force of the governor 
ball becomes sufficiently great, it compresses the spring, 
shifts the eccentric, and reduces the throw of the 
valve. 

“ The pivot upon which the eccentric turns is a common 
journal, subject to slight pressure and little movement, 
while the pivots in the ends of the links, which are 
subject to great strain and slight movement, are made 
as shown in Fig. 7. A hole, somewhat larger than the 
pin upon which it turns, has a tempered steel plate dove- 
tailed into it, so thatits face is at right angles to the line 
of pressure. Upon this plate the pin rolls, thus sub- 
stituting rolling for sliding friction, a pivot that requires 
no oil. 

“Motion is communicated to the valve by the eccentric 
through the eccentric rod and rocker arm in such a 
manner as to produce results not before obtained. This 
can be best explained by Fig. 12. 

“ What is done in using a shifting eccentric is simply 
to change the throw, and what is sought in all designs 
is to be able to change the throw when the crank is on 
either dead centre without giving perceptible motion to 
the valve. By placing the rocker arm in the position 
shown in this sketch, no motion is imparted to the valve, 
except what is due to the versed sine of the arcs, the 
eccentric rod and the distance between the centre of the 
eccentric and its pivot being the radii. By this arrange- 
ment the lead of the valve (if the engine has lead) will 
remain practically censtant, the cut-off alike at each end 
of the cylinder and the valve has the greatest opening 
at the end, where it is required. It may not appear 
what this has to do with friction—nothing—except that 
with this simple governor and valve motion one valve is 
made to serve as admission, cut-off, and exhaust, and one 
valye is assumed to consume less power than two or 
four. The valve used cannot properly be called a 
balanced slide valve, nor a piston valve, and yet it has 
the merits of both with the defects of neither. 

‘‘ The valve face on the side of the cylinder (see Fig. 2) 
is of the same character as that used for the common 
slide valve. A cover plate of great strength being cast 
in the form of a dome, has upon its face recesses to 
correspond in size and position with the ports in the 
cylinder. This cover plate is held away from the valve 
face by two strips of metal (see Fig. 4), so that these 
four parts—the valve face, cover plate, and two strips— 
surround arectangular opening. 

“A rectangular casting, moved back and forth within 





simply cut away in a haphazard manner, but with a sharp 


this opening, works precisely like a piston valve, both 
steam-tight and frictionless, if properly fitted, and better 
than the piston valve in four respects: The valve 
wearing down by its own weight, does not cause a leak 
over the top; water in the cylinder can find its way back 
into the steam-chest; change of temperature does not 
affect the fit, and wear may be compensated for by 
reducing the packing strips. 

“This valve in its main feature is old, but is new in so 
far as using loose strips is concerned, and in another very 
important point. In use this valve showed one marked 
peculiarity, and one that had been noticed years without 
any one accounting for it. The four faces of the valve 
seat and the two outer faces of the cover plate remained 
perfect, the two inner faces of the cover plate at once 
took on a different appearance, and after some months’ 
use appeared cut away, and would sooner or later leak 
steam. Investigation revealed the cause. The exhaust 
steam leaving the cylinder dashed directly against these 
faces on its way to the exhaust port. A simple remedy 
has been found in casting the two projecting ledges AA 
in the valve itself, as shown in Fig. 9. 

“One other point used in the construction of this 
valve is practised which adds to its durability. All the 
edges of the valve and ports are left just as they come 
from the sand, special care being taken not to disturb 
the scale of the iron. While I believe no worse use of 
time and money was ever made than dressing out the 
ports of steam engines, the necessity for such work is 
less in this than in most others, as the throw of the valve 
is greater. About this valve and others working on the 
“‘mechanical-fit” principle, there is a feature not com- 
monly thought of, and one that may be pretty generally 
denied. I make the statement, however, and feel free 
to maintain it; it is this: That the valve will work with 
a less consumption of power if worked a certain long 
distance than if a certain short one. 

“ The elements in this combination that contribute 
towards the reduction of friction are a free-running 
piston and crosshead, frictionless piston and valve rods, 
perfect running journals and crank bearings, a governor 
that consumes no power, and a frictionless valve. 

“ Against this it may be claimed that we have nothing 
but a shifting eccentric, a single valve, and, consequently, 
an imperfect distribution of steam. 

“ While this is true, it is not true to the extent likely 
to be imagined. Because with this valve motion the 
worst defects of the shifting eccentric are avoided, and 
with the free running and extra large double port valve 
we are able to use it in an unusual manner. 

“It is usual to give a valve lead that is to admit 
steam to the cylinder before the crank has arrived to 
within 5 deg. or 10 deg. of its dead centre. This is to 
insure smooth running, and to get the steam into the 
cylinder by the time it can begin to produce rotation, 
which cannot possibly be until the crank has passed 
from 5 deg. to 10 deg., past the dead centre. With high 
compression, which is necessary for economy, and 
unavoidable when cutting off short with a single valve, 
we secure smooth running, and with a large valve and 
double port we are able to get all the steam required 
without opening in advance. That is, instead of open- 
ing the valve before the crank has got within 1} in. of 
the dead centre, we do not open it until it is 14 in. past, 
and, with this advantage, other things being equal, 
both exhaust and compression will not take place until 
the crank has made 1} in. more of its journey, thus 
increasing the area of the card at both ends of the 
stroke.” 

Fig. 11 gives a view of the connecting rod, showing 
the method of securing it to the crosshead pin. Fig. 13 
shows an end elevation, and Fig. 14 a side elevation 
of the same style of engine having a cylinder 8 in. by 
14in., the views in Figs. 1 to 12 relating to an engine 
with a cylinder 6 in. in diameter and 12 in. stroke. 








PORTABLE WINDING ENGINE. 

THE numerous accidents which from time to time 
occur in deep wells and mines have caused several 
mining companies to erect, at each pit, an auxiliary 
winding engine capable of being brought in use in 
case of breakage of a rope or other failure of the main 
winding machinery, thus enabling the pitmen to be got 
out without delay. The auxiliary gear is also useful for 
the carrying out of repairs, &c. The provision of auxi- 
liary winding power in this way, however, is costly, and 
the majority of collieries are still unprovided with any 
winding gear capable of being brought quickly into use 
in the event of an accident affecting the main gear. It 
is with the intention of meeting this condition of affairs 
that the Société Anonyme de Marcinelle et Couillet has 
constructed the portable steam windlass, of which we 
give illustrations on the next page. 

The arrangement consists of a vertical boiler supplying 
steam to two horizontal cylinders placed on each side of 
a cast-iron frame, which also carries the winding gear 
and rope drum on which a metallic cable is coiled. The 
whole apparatus rests on a four-wheeled wagon, entirely 
of iron, which allows easy transit from one pit to the 
other. 

The apparatus is constructed to lift, when required, 





a weight of 14 tons from a depth of 1650 ft. to 1950 ft., 
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by means of a cable of steel or galvanised iron wire, 3 in. 
in diameter and weighing about four pounds per yard. 
The weight of the windlass being about seven tons, 
its erection in place is very easy, it being sufficient 
to wedge up the wheels fore and aft. The frame is 
strongly built, and a brake, with screw and handwheel 
within reach of the engineer, acts directly on the drum 
so as to lower it to any required position. The boiler is 
fed by an injector. 

Messrs, Velings and Co., of Chatelet, have had the happy 
idea of placing inside the hemp core of the cable several 
copper wires, insulated by a double envelope of gutta- 
percha. These wires are connected at one end to the 
hook of the cage and at the other to an electric bell 
placed within reach of the engineer ; the workmen going 
down the shaft can thus at any time, by means of 
pressure on a knob transmit signals to the mouth of the 
pit above. Altogether the apparatus we have described 
is a very useful one, and plenty of employment for 
portable winding engines of this kind is likely to be 
found in mining districts. 











ON HARVESTING MACHINERY.* 
By Mr. Ernest SAMUELSON. 


In a paper read before the Manchester meeting of this 
Institution by Mr. W. R. Bousfield, the operations of 
 mvpaaaame were divided into four chief divisions, as fol- 
ows : 

1. Preparation of the land. 

2. Sowing of the seed. 

3. Harvesting of the crops. 

4. Preparation of the crops for consumption. 

The writer proposes to take for his subject the third divi- 
sion, and, without going into the history of the question, 
to discuss some of those machines which are in practical 
use in the country at the present date. 

Harvesting machines may be divided into two main 
classes, as follows : 

(1) Those in use for cutting and gathering our hay crops, 
whether of natural or of artificial grasses. 
| (2) Those designed for the harvesting of corn crops. 

* Paper read before the Institution of Mechanical En- | 
gineers. 
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The first division may be subdivided into three classes: 

(a) Those machines used for cutting down the standing 
grass ; or mowing machines. 

(6) Those used for spreading the cut grass, in order to 
expose it to the influence of the sun and wind ; or hay- 
makers. 

(c) Those which are used for gathering the spread crop 
or horse rakes. a 

As time will not permit of the latter two subdivisions 
being included in this paper, the writer intends to confine 
himself on this occasion to the first, or mowing machines. 

Mowing Machines.—A mowing machine consists of 
three main parts : 

(1) The {cutting apparatus, which travels close to the 
ground, generally carried on a wheel at each end. 

(2) A frame containing the gearing which puts the 
cutting apparatus in motion. 

(3) The two main wheels, which support the frame, and 
by their adhesion furnish the motive power to the 
gearing. 

The arrangement generally adopted for these three parts 
is that shown in Figs. 1, 2, and3. Other pians, such as 
placing the cutter-bar in front of and between the main 
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travelling wheels, are occasionally proposed in theory, but 
seldom or never employed in practice. 

The pole or shaft, by which the horses are attached to 
the {machine, is generally fixed by means of a “ pole 
bracket” to the axle of the travellin 
freely upon that axle ; in many cases the draught is taken 
direct from the main axle, but in some it is taken partly 
from the axle and partly from the main frame itself. 


Cutting Apparatus.—The transmission of the motion | 


to the cutting apparatus is effected generally in one of two 
ways. In the first case one or both of the main wheels 
have an internal ring of teeth, into which gear one or a 


puir of pinions, which are carried on a first motion shaft, 


wheels, and turns | 


| right angles to the first. 


and transmit their motion to it by means of ratchet 


boxes and pawls. They thus convey motion to the cutting | 
apparatus only when the machine is moving forward, the | 


wheels revolving independently when the machine is being 
turned or moved backwards. 

On the first motion shaft runs loose a bevel wheel, which 
gears into a bevel pinion, keyed on to another shaft at 
To the other end of the latter 
shaft is fixed a crank wheel, and a connecting-rod is u: 
to couple this crank with the reciprocating knife. Clutch | 
gear is generally used for throwing the bevel wheel in and | 
out of gear with the pinion. | 

In the second method of obtaining the requisite motion | 
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for the knife, the travelling wheels transmit their forward 
motion to the main axle, through ratchet boxes and pawls, 
and thence to such a train of gearing as is necessary to 
obtain the proper speed for the knife. This class of machine 
is used chiefly in cutting artificial grasses, which are not 
so difficult to deal with as natural meadow grass, and also 


where the crops are light. The chief advantage of this 
method of driving is that it enables the whole of the gearing 


sed | to be completely boxed or covered in, and so protected from 


dirt ; on the other hand such machines are much heavier 

in draught, owing to the point of application of the power 

beiag so much nearer to the centre of the axle (Fig. 5. 
The cutting apparatus consists of .a flat bar (made in 
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America of cold rolled iron, bat in England of steel), to 
which are attached a set of toothed projections or fingers, 
having a slot or space cut in them; and in this slot the 
kuife or sickle is caused to reciprocate (Fig. 6). 

These fingers are made in various forms, either of the 
solid or open pattern, both of which are shown in Fig. 5. 
In the former the sickle or knife runs upon the cutter 
bar, whilst in the latter it rums upon a kind of open 
framework, formed by the fingers themselves, and so allows 
the dirt and short pieces of grass, moss, &c., to be worked 
out by the movement of the knife. 

Fingers are made of chilled cast iron, malleable cast 
iron with steel plates rivetted on for cutting edges, wrought 
iren with rivetted steel plates, and a combination of welded 
iron and steel. 

The cast iron have almost gone out of date, having been 
superseded by the latter forms. In the second and third 
varieties, the steel plate is rivetted on to the bottom face 
of the slot as shown ; the objection however to this form 
is the liability of the plate to become loose. With the 
welded steel and iron fingers, the steel plate, instead of 
being rivetted, is welded on to the eusngi iron, in some 
cases both on to the top and bottom of the slot, as 
in Bamlett’s finger (Fig. 5). Another method is that 
employed by Messrs. Samuelson and Co., where the 
fingers are piled or built up in the following manner. A 
square bar of vrought iron is taken, and another small 
piece of iron, about 4 in. in length, is welded on at one end, 
and drawn down to a point, forming a V-shaped pile. 
Between the ends of these two pieces is Taid a short piece of 
round iron at right angles, and one end of the jaw is closed 
over it; and then upon each side of the pointed end is 
welded a small steel plate The pile, as thus formed, is 
brought up to a welding heat, and placed under a stamp in 
a pair of dies, and the necessary shape is thus given to the 
finger. When it leaves thedies it goes to a pair of fraying 
tools, and from thence to a circular saw, where the slot is 
cut within which the sickle works ; finally it is fitted t6 the 
beam and hardened. By this process of manufacture a hard 
cutting edge is secured, whilst a soft core is maintained in 
the centre, and the core, being the first to wear, always 
leaves a flat surface for the sections to work upon. The 
grain of the iron runs in the direction of the point in the 
main body of the finger, and at right angles to this in the 
cross bar, and this insures the strain being taken up by the 
iron in the most advantageous manner (samples shown in 
various stages ). 

The knife or sickle is composed of a number of steel 
triangular sections (specimens shown), rivetted on to an 
iron or steel bar or back (Fig. 5). These steel sections 
are hardened in one or other of two ways; either uni- 
formly throughout, and then tempered to such a degree 
as will admit of their being sharpened by a file, or else in 
sucha manner as to leave a harder cutting edge of about 
} in. along each side, the rest of the section being soft ; in 
this case a grindstone is necessary to sharpen them. 

At each end of the finger or cutter-bar is fixed a shoe 
carrying a small wheel, which can be adjusted so as to raise 
or lower the cutter-bar from the ground (Fig. 6). 

The method of attaching the cutter-bar to the main 
frame, is either by a radial joint as in Fig. 1, or through a 
wrought-iron link as in Figs. 2 and 3. On this latter or 
the ‘‘ Buckeye’’ plan, means are provided for altering the 
angle of the fingers, or tipping the points downward in 
order to creep under laid grass, (Fig. 10); but this is of 
doubtful utility, as it entails complication, and is liable to 
cause the fingers and knife to become choked with dirt, and 
so stop the machine. The finger bar, being in either case 
attached to the main frame by a hinged connexion, is 
capable of being raised and held in a vertical position, for 
the purpose of travelling more easily along roadways, &c. 

It is sometimes necessary to raise the beam off the ground 
horizontally when at work, in order to pass over any 
obstruction ; this is done by the driver from his seat, by 
means of a lifting handle and a quadrant, over which 
passes a chain, a system of levers being used in order to 
sustain the weight of the beam. One or two examples of 
the methods for securing this parallel lift are shown in 
Figs. 7and 8. In Fig. 7, when the chain is tightened 
by means of the lever and quadrant, the beam is 
stiffened by the bar A, and so lifted parallel from the 
ground. In Fig. 8, the stad A on the short lever B is 
brought into contact with an inclined plane C upon the 
underside of the wrought-iron connecting link D. One end 
of this lever B is hinged to the main shoe, and the other 
fastened to the lifting chain; and the pressure of the stad 
A upon the inclined plane ensures the parallel lift, at what- 
ever angle the beam may be lying with respect to the 
main wheels. 

When the machine has been once round the field and 
starts again, a clear track or path is necessary for the 
horse which walks round nearest to the standing crop, and 
for the travelling wheels ; and this is provided for by hing- 
ing a trackboard to the off-side shoe inclined inwards 
fixed towards the main wheels as in Fig. 1. On this board is 
a round stick still more inclined to the near side, so that, as 
the grass is cut and passes along the board, the stick turns 
it over and forms a swathe. The wheels and horses pass 
on each side of this in making the following cut. The 
tendency of all machines which have the cutter-bar placed 
in front of the main axle, is for the beam to exert 
a pressure upon the ground, this being due to the direction 
of the power as transmitted by the travelling wheels, and 
also to the holding down of the beam by the grass. This 
downward pressure must be balanced in a well-designed 
machine, and Figs. 9 and 10 give methods employed 
for this purpose. These methods enable the beam 
to float, as it were, over the ground, but without rising 
from its work. On steep ridge and furrow this is especial] 
desirable, and either such arrangements must be enpeeed, 
or a third wheel must be attached to the front of the frame 
by means of a short pole (as in model), which lifts the beam 
as the machiue rises up the ridge. 





General Features of Design.—While lightness of con- 
struction is desirable, strength must not be sacrificed to this, 
because it is a very serious matter for the farmer if some 
part of the machine gives way under a sudden strain, to 
which this class of machine is particularly liable; such 
struins arising from obstructions on the surface of the 
ground, or from the knife and fingers being blunt or becom- 
ing clogged or choked up. 

Again, the frame and gearing must not come within 
about 6 in. of the und, otherwise it will disturb the cut 
swathe over whieck it is passing, and be liable to pick up 
some of the cut grass ; for which reason it is also usual to 
cover in, as completely as possible, all rotating parts. 

The width between the travelling wheels is generally 
about 3 ft., so as to run on each side of the swathe, and 
the average diameter about 2ft.4in. to 2ft.6in. The 
width of the tread is about 4in., and it is generally studded 
at intervals with projecting ribs or stucks, in order to obtain 
more adhesion. The point of attachment of the pole to 
the main axle sbould as close as possible to the beam, 
without causing the horse on the off-side to walk in the 
standing grass. There is usually about 18in. from the 
centre of the pole to the first finger upon the beam ; but 
when a mower is used for reaping, as is sometimes the case, 
the pole is placed about 2ft. 4in. from the first finger, 
otherwise the off-side whippletree breaks down the stand- 
ing corn, whilst in the case of short grass it passes over. 

The speed of the knife, without being excessive, should 
be sufficiently quick to maintain a clean sweet cut, and to 
clear itself from all loose dirt. The throw of the knife in 
moving is about 3 in., and the distance between each pair 
of fingers is the same ; each section therefore travels from 
the centre of one finger to the centre of the next, and back 
again. But in reaping machires each section travels from 
the centre of one finger to the centre of the finger on either 
side, having thus a ‘‘ double throw’ of 6in. The number 
of revolutions of the crank-wheel in a mow'mg machine is 
34 to 3} for each foot advance of the machine, whilst in a 
reaper, owing to the double throw, the number is generally 
from 1} to 2 per foot. 

Some mowing machines are designed with the cutter-bar 
lying to the rear of the main axle, the other principles of 
construction being much the same. With this plan difficulty 
is experienced when backing the machine, the tendency 
being to force the beam into the ground ; also it is difficult 
for the driver to keep his attention fixed upon both the 
cutter-bar and the horses. Th‘s plan however is almost 
imperative when the machine is also to be used as a side- 
delivery self-raking reaper, as will be shown presently. 

We will now pass on to the second division, namely 
machines designed for harvesting corn, or reaping 
machines. 

These may be subdivided into three types : 

(1) Those which deliver the cut crop at the back of the 
beam, as in a mower ; or back-delivery reapers. 

(2) Those which are provided with a platform at the 
back of the beam on which the cut crop falls, and is then 
raked off to the side of the machine by revolving rakes ; or 
side-delivery reapers. 

(3) Those which cut the crop, deliver it into suitable 
receptacles, bind it into sheaves, and deposit them on the 
ground ; or automatic binders, 

Back-delivery Reapers.—A reaper of this the first division 
is a much more simple piece of mechanism to deal with than 
a mower, because there are not the same difficulties to 
contend with in the case of dry crops or corn as of green 
crops or grasses. The —_ are consequently slower, the 
working parts fewer, and the strains not so severe. 

The simplest of all reapers is the manual back-delivery, 
in which a man, who has a seat provided for him on the 
body of the machine, uses a short band-rake, and so 
collects the standing corn into the knife, where it is 
cut, and falls upon a slatted platform (Fig. 11), which is 
hinged to the cutter-bar. This platform is held in an 
inclined position till sufficient corn is cut and collected to 
form a sheaf, when the man, by means of a foot-lever, 
allows the platform to drop upon the ground ; the sheaf is 
then deposited, the stubble assisting the raking off of the 
sheaf by projecting up between the slats of the platform, 
and thus acting like a comb. As soon as the sheaf is 
raked off, the platform is raised again, and a fresh sheaf 
collected. 

This form of platform may be attached to the beam of 
an ordinary two-wheeled mowing machine, and an extra 
seat fixed upon the main frame for the raker ; this, with a 
special off-side shoe, which will be described immediately, 
constitutes a combined mower and manual reaper. The 
speed of the knife either remains the same for both opera- 
tions, or it can be altered by substituting a larger first- 
motion pinion, or by other equivalent means. 

The off-side shoe of a reaping machine differs in size and 
construction from that em — for mowing, because of 
the height of the corn and the difficulty in separating it. 
It carries dividing irons, which project about 15in. to 18 in. 
into the crop, and thrust on one side the standing corn so 
as to admit of a clear passage for the shoe and wheel, as 
shown in Fig. 11. 

In the automatic back-delivery reaper, the place of the 
raker is taken by a revolving reel, which is driven by suit- 
able chain gearing from the axle of the machine. This reel 
has three blades, which collect the corn on the platform, 
and one rake, which rakes the sheaf off ; the platform 
receiving its dropping movement by means of a cam and 
rod, as shown in Fig, 13. 

The reaper pure and simple, that is when intended to be 
employed only as @ reaper, is carried on one broad main 
wheel at the near side, and supported by a small wheel 
fixed to the off-side shoe. The frame and gearing are 
carried by the main axle, and the beam is bolted on to 
part of the main frame. The cutting parts, or fingers and 
knife, do not differ materiully from those described ia the 
mower, with this slight exception, that where the crops 
are very dry, as on some parts of the Continent and in 





es 
America, the edge of the section is serrated, thereb 
ing @ sawing action rather than a cutting one. The first 
motion is usually taken from a ring of teeth cast on, or 
a to, the —_ periphery of the travelling wheel - 
ut in some cases from a spur wheel fixed main axle. 
a the — F Ge of aan, — —_ 
na manual machine the gearing which drives t 
is very simple. In Figs. 14 and 15, page 306, yo 
one of the simplest forms of this class, the gearing used 
being only a bevel wheel and pinion; this is one of the 
earliest iron-frame reapers manufactared in this country 
In Fig. 16, page 306, is another simple form, which may be 
looked upon as a general type of this class of machine 
A still later modification is shown in Fig. 13, where the 
driver is able to tip the fingers, when necessary, to pick 
up laid portions of the crop. The beam can also be lifted 
parallel from the ground, by means of a quadrant on the 
near side, and an adjustable axle plate on the off-side 
shoe, as in Fig. 11; and further the beam can be folded 
up for travelling. 
In an automatic back delivery reaper, as in a manual 
hine, it is y to tie up and remove the sheaves 
before being able to go round the field a second time, and 
this objection has led to the designing of the side-delivery 


machine. 
(To be continued.) 
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MACHINERY FOR PRODUCING COLD AIR. 
To THE EpITorR oF ENGINEERING. 
Sir,—Mr. Lightfoot, in his letter to you last week 
enunciates a theory of exchanges of temperatures which is 
certainly new to students of physics. He says that “ perfect 
cooling’’ would be that in which the initial and final tem- 
peratures of the water would be the same as the final and 
initial temperatures of the air respectively. If this ‘“‘ perfect 

ling’’ be possible, then the doctrine of the dissipation of 
energy is completely knocked on the head, and prophets 
like Sir William Thomson and Professor Tait need no longer 
foretell the time when the universe will have become a lifeless 
thing, when all energy will have become transformed into 
heat, and all heat will be of the same temperature. 

But if Mr. Lightfoot will consider the matter again, I 
think he will come to agree with me that it is impossible 
for one body to give up heat to another body which is 
already at a higher temperature, which he says his cooled 
air does to the cooling water before the two part company. 
The utmost cooling effect got by any given weight of 
water is when the water and the air have acquired the same 
temperature, the most economical way of getting this result 
being by direct intermixture, and to get the temperature 
of the air lowered to within 10 deg. or 12deg. of the tem- 
perature of the cooling water would require nearly ten 
times the quantity of water Mr. Lightfoot states was used. 

I am, Sir, yours truly, 
“Raza.” 








To THE EpItorR oF ENGINEERING. 

S1r,—I do not know how far a discussion of the articles 
ublished in your excellent paper can be extended without 
oming obnoxious to you as well as to your readers ; but 
if this _— has not already been reached with my article 
on mechanical refrigeration, I shall be pleased to reply to 
the very courteous criticisms by Mr. Lightfoot in your 
issue of March 18th. Referring to the explanations in 
the order he states them. My deductions from the 
statement that Mr. Lightfoot’s method consisted of a 
‘partial expansion to a predetermined degree’’ were cor- 
rect. I had not noticed until a second reading of his 
description of the machine, the remark in parenthesis 
** that the grade of expansion was regulated by an adjust- 
able slide.” I had only noticed that it was a “ trunk 
piston,’’ and inferred that the ratio of expansion was the 
difference between the area of the annulus and that of 
the piston. In a theoretical well-proportioned machine the 
cubical capacity of the expansion cylinder would be less 
than that of the compression cylinder by an amount equal 
to the decrease in volume of the compressed air occasioned 
by the abstraction of heat, and the air taken into the com- 
pression cylinder would be disc from the expansion 
cylinder without loss or gain of pressure in its passage from 
one to the other. Iam yet at loss to know how any consi- 
derable change in the grade of expansion can be made and 

maintain this uniformity of compression. ’ 
Mr. Lightfoot is right in saying that ‘“‘I am dealing 
with the theory of the process ;” certainly I have not in 
my remarks had any reference to Bell and Coleman’s, or 
any one’s practice. Nevertheless, there should not be serious 
difference between correct theory and sound practice. I 
confess to an inability to see the advantages in the method 
of cooling ‘‘ by and in the act of expansion,” or the dis- 
advantage in the system of cooling before expansion, 2s 
clearly as they evidently appear to Mr. Lightfoot. By 
both systems the cooling of air is the objective point, and 
economy of production the erucial test of merit. In con- 
sidering the economy of production it should not be for- 
gotten that the final temperature of the expanded air 
depends upon the amount of heat abstracted from the 
compressed air and discharged by the condense water. 
Every unit so discharged reduces by the same amount the 
final temperature. On the other hand, every unit abstracted 
from the compressed air ‘‘ by and in the act of expansion 
raises the final temperature. One pound of air at 25 
degrees Fahr. will cool by surface contact one pound of 
saturated air from 70 deg. to 53 deg. The pound of air 
so cooled will deposit 45 grains of water, and will cause 
a reduction of 43 deg. in the final temperature of the 
expanded air. After this cooling of the air under com- 
pression from 70 deg. to 53 deg., and the consequent depo- 
sition of the contained water in excess of saturation, there 
yet remains 59.15 grains of aqueous vapour, of which 28.8 
grains can be liquefied by subjecting the pipe containing 
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the compressed air to the action of the expanded air, or it 
can be congealed and removed as snow. If so congealed 
there will be 5.5 oz. of snow for each 1000 cubic feet of 
expanded air. The latent heat of congelation would cause 
a further slight reduction (about 2 deg.) in the final 
temperature of the expanded air. In reply to Mr. Light- 
foot’s remarks as to “‘ his belief in the practical advantage 
of condensing the vapour by and during the act of expan- 
sion,” Ican only a? that if 40 deg. to 50 deg. below zero of 
Fahr. is the desirable point to attain then I would reduce 
the degree of compression to the minimum point necessary 
for this terminal temperature. I reiterate the statement 
that the heat discharged by the condensing water is the 
measure of the cooling effected, and it matters not whether 
the machine produces cold air or solid ice, the unit of cold 
in the one case is the equivalent of a unit of cold in the 
ther. 

7 I note Mr. Lightfoot’s concluding remark. It would 
give me pleasure to see his machine at work, but I beg to 
assure him that there is no occasion whatever for “‘ testing 
the accuracy of his statements.”’ 

Yours truly, 
J. K. KrnBourn. 
5, East India Avenue, E.C. 





To THE EDITOR OF ENGINEERING. 

Sir,—Mr. Lightfoot, knowing that I had read his 
excellent paper on cold air machines, does himself an 
injustice by saying that I must ‘‘ totally misunderstand”’ 
what he calls his drying process. The process, which is 
really a very simple one, was so clearly and so well described 
iby Mr. Lightfoot in his paper, that it would be impossible, 
l think, for any one to misunderstand it, even if not possess- 
ing the advantage I happened to have of being acquainted 
with the process before. Slightly condensed, his description 
was as follows : ‘‘ This process depends for its action on 
the varying vapour capacity of air at different temperatures. 
The partially cooled compressed air is introduced into a 
small primary cxpansion cylinder, and then expanded to 
such pressure as gives a final temperature of about 35 deg. 
Fahr. The result is the condensation of most of the vapour, 
which is discharged with the air into an apparatus having 
surfaces so arranged that the mist is deposited on them as 
water, falls to the bottom, and is drained off. The air 
thus dried and still ata high pressure is then admitted to a 
second expansion cylinder, expanded down to atmospheric 
pressure and discharged cold and free from moisture.” 
Now no words of mine could more clearly or exactly 
describe the process as it was fully worked out two years 
since by Hick, Hargreaves, and Co. This being the case, 
and as Mr. Lightfoot admits that it is not new to have two 
expansion cylinders, and is open to any one to expand air 
in one, two, or more stages, he cannot fairly claim to be 
the original discoverer of this process, or to possess a 
monopoly of it under a patent taken ont, I understand, a 
few months ago. Of course his patent may cover some 
particularand good arrangements of the cylinders or of 
the intermediate receiver and depositing surfaces ; but it 
is free for any one who desires todo so, to use the process, 
with their own arrangements, or to perfect new arrange- 
ments for pny the processout. From Mr. Lightfoot’s 
comments on my letter, addressed to the secretary of the 
Institution of Mechanical Engineers, he appears to be par- 
ticular about matters of taste, and I may be allo to 
suggest to Mr. Lightfoot that under all the circumstances it 
might have been in much better taste had he refrained 
from referring to this air-drying process in his last week’s 
letter in ENGINEERING as “ the method patented by me,”’ 
“‘ my system,”’ ‘‘my process,”’ “ my plan,”’ “‘ my drying 
process,’ &c.; such terms, some of them used even more 
than once in the letter naturally give the impression that 
be was grasping after something he felt had slipped away 
from him after he had inspected the plans I made in 1879 
for carrying out this stage expansion air-drying process. 

Yours truly, 


Bolton, March 23, 1881. WILuiAM INGLIS. 








RIVET HOLES IN STEEL PLATES. 
To THE EDITOR OF ENGINEERING. 

Sir,—As a regular subscriber to your valuable paper, 
and one very much interested in all matters pertaining to 
steam boilers, I feel grateful for the many valuable 
articles which have recently appeared in the columns of 
your journal. The reports of the chief engineers of the 
different insurance companies in connexion with explosions, 
and your able criticisms thereon, are not only interesting, 
but highly instructive to all practical workmen, who take 
an interest and a pride in their work. I think, Sir, it is 
to be regretted that practical foremen do not more fre- 
quently take part in the correspondence columns of your 
paper.* I know many who are well able to do so, but no 
doubt a feeling of modesty prevents them, and this is as [ 
say to be regretted, especially when we have such an abun- 
dant supply of letters from our more fortunate, and more 
highly educated superiors who so frequently figure therein. 

Your last (though not the least) article on rivets holes in 
steel plates will be of great service to those who have the 
designing and the carrying into practice the manufaeture of 
steel boilers. There is great credit due tothe chief engineer 
of the Board of Trade and his assistants, for publishing those 
valuable experiments and embodying them in a memorandum 
for the use of their surveyors. I hope they will not confine 
them to the use of their own officials, but that the Board 
will have the generosity to publish them in a convenient 
form, aud at a small cost, for the use of all who are con- 
nected with this class of work. 

The hardness of the } in. plates is, I think, not difficult 
to account for, even supposing the ingots are made thinner 
for them. It is well known that in the rolling of such 


* [We thoroughly indorse our correspondent’s remarks. 





light plates they give off their heat very rapidly on approach- 
ing to the finished size, and are at a very low heat, if 
not very nearly cold, when finished down to a }in. in 
thickness, hence their superior tensile strength and hard- 
ness as compared with those 4 in., in., and 1 in. thick. 

There is one part of your article not very clear to my 
mind, viz., the thicker the plates the greater the injury 
done by panei. and the injury thus caused is almost 
entirely removed by annealing. Now, Sir, although this is 
proved by experiments does it not seem strange behaviour of 
this material that an injury done by punching can be 
almost entirely removed by annealing? A question very 
naturally arises here, what is the injury complained of, is 
the plate fractured radially from the edge of the hole, 
or is it merely weakened by the hole being made larger in 
the die side of ns in the operation of punching, owing 
to a necessary clearance between the punch and die. If the 
~ is injured as I have indicated I certainly fail to see 

ow the removal of the injury is to be accomplished by 
annealing, no doubt it will be improved by the process. 

Now, Sir, it is admitted in yonr article that the thick 
plates are softer than the thin ones, which it is reasonable 
to expect, as they will leave the rolls at a much greater 
heat generally, but I think in the face of the experiments 
the injury ought not to increase in ratio with the thickness, 
as we have the plates softer to commence with, and in 
punching it is a rule toallow a larger clearance in the die 
for a larger hole and a thicker piate, although a great 
deal more force is necessary to punch the thick plates. It 
is still open to some doubt whether they receive a corre- 
spondingly larger degree of injury by the operation. 

The next — in your article I wish to touch upon is what 
you term the punched and bored holes. You advocate a 
greater margin to be left for boring ; to accomplish this it 
would be necessary to use larger rivets, as it is generally 
admitted (by any practical workman) that it is very diffi- 
cult to get a punch tempered to punch any great number of 
holes when it is less in diameter than the thickness of the 
plate, and if the holes mentioned in your tables, viz., }3 hole 
through plates 1 in. thick with an ordinary punching 
machine, the results are very excellent indeed. 

Now Sir, in conclusion, it is a matter of great surprise 
to me that a better result has not been attained with the 
punched and bored holes, as we must be aware that whether 
the plates are injured or merely weakened by punching, 
the boring out must improve them. It is to be regretted 
that they did not try some of those plates with annealing ; 
had this been done, there is no doubt but the results would 
have proved very much superior to punching only, and 
would have very nearly equalled drilling if it did not reach 
that standard. 

VULCAN. 


Birtley Iron Works, Chester-le-street, March 19, 1881. 

[We propose shortly to have something further to say on 
the points raised by our correspondent ; in the meanwhi e 
we shall be glad to see a discussion on the subject in our 
pages.—Eb. E. } 


AIR COMPRESSORS. 
To THE EDITOR OF ENGINEERING. 

S1r,—Allow me to thank Mr. Sturgeon for replying so 
fully to my letter. Like all enthusiasts, however, he 
seems inclined to think too well of his own inventions, and 
to treat with contempt all that is old-fashioned. Some of 
the slow-running compressors may be very bad, but it is 
surely going mer Fo too far to say that a trunk compressor, 
24 in. - 8ft., would be fully equal to a 40in. by 5ft. 
engine such as I spoke of. In discussing questions of this 
kind, it is better to assume that we are dealing with as 
perfect a sample of each system as it is possible to obtain ; 
and then to compare the good and bad points of the several 
systems. (Tae 

The advantages of the ordinary compressor are simplicity 
and durability ; the most that can be said for the trunk 
compressor is that the first cost of it is somewhat less. In 
a small high-speed machine the valves must be very large 
to make it equal to a slow-running compressor with smaller 
valves ; and to claim this extra size as an advantage is to 
make a virtue of necessity. Wear and tear, which, as a 
necessary consequence of quick running, must be excessive, 
are not claimed as advantages however. A great objection 
is raised to the old-fashioned compressor, because the 
valves are too small to admit of quick running ; but this 
kind of compressor is not designed to run at a high speed, 
and so the objection falls to the ground. 

Perhaps Mr. Sturgeon can explain in a few words what 
the great and real advantages of his system are; his paper 
is rather bewildering, and somehow makes one feel doubt- 
ful as to the actual worth of what is described in it at such 
length. Good things speak for themselves. Is a high- 
speed machine likely to need more fuel than the ordinary 
compressing engines? This is a point not touched upon 
at all. 

In alluding to Mr. Swallow’s case, I stated what I 
thought was meant, but I have misquoted Mr. Sturgeon’s 
remarks, and I am indebted to him for a correction which 
does not improve his position at all. He wishes it to be 
understood that ‘‘ by increasing the number of valves the 
heating of the air was reduced,” not “‘ prevented ;’’ but if 
not prevented, why go to the trouble of increasing the 
valve area? It is quite out of the power of any number of 
valves to reduce what they do not prevent. 

As to the ‘‘extraordinary statements’’ which are to be 
found in what may be called the theoretical part of the 
paper, I would rather not say anything more about them. 
I did not simply tell the author he was wrong, but expressed 
a hope that he would at once set about learning something 
of the laws of gases and the nature of heat ; that he might 
correct a few sentences which disfigure the composition of 
a master whose practical observations are so instructive. 











Tramways. 
March 22, 1881. 





MINE VENTILATORS. 
To THE EDITOR OF ENGINEERING. 

S1r,—To show that my ‘‘lubrications’’ are thoroughly 
serious, I will not attempt to follow ‘‘ One of the Eight’’ 
through all that has been introduced by him relating to 
the Tay Bridge and a Shropshire blast engine. If he simply 
means that his ventilator will come to a standstill when- 
ever a heavy fall takes place, he has chosen a very round- 
about way (shallI say a fanmaker’s way?) of expressing 
himself. 

The eminent authors of the paper on ‘ Deep Winning” 
stated their objections fairly and plainly enough, and 
nothing that has since appeared in your columns can be 
said to affect in any way the very sensible conclusion they 
seem to have arrived at. A furnace is probably the best 
thing for deep pits, and a positive type ventilator is 
certainly the very worst. This isan axiom to many men, 
_ “a red rag’’ to a few who dwell “‘ not far from Durham 
city. 

Your cautious correspondent “One of Three’ has 
evidently spared neither time nor trouble in trying to get 
at the truth about fans and 


March 22, 1881. 


NATURAL CIRCULATION. 


**A NEW THEORY OF THE STEAM 
ENGINE.” 
To THE EDITOR OF ENGINEERING. 

Sir,—A Mr. Parkes read before the Institution of Civil 
Engineers in 1841 a paper dealing with the Cornish pump- 
ing engine. He ascribes a portion of the superior econom 
of these engines to the impact of the steam when admitted. 
In proof of this it is stated that the smaller the space above 
the piston for the steam to diffuse itself into upon admission 
or the smaller the clearance the greater is the economy ; this 
is given as the result of trials. The fact is also mentioned 
of the springing of the cylinder covers during admission in 
the ordinary working of the engine, a circumstance which 
does not occur if the cylinder be filled with steam when the 
piston is at the bottom of cylinder. 

The writer has himself noticed on a few indicator dia- 
grams, taken from an automatic expansion engine when 
working on a friction brake, that with higher pressures the 
mean pressures were lower, the load on the brake of course 
——s the same. Unfortunately, the diagrams are not 
sufficiently numerous to justify any conclusions bein 
drawn, and it is quite possible that the brake was in such 
condition as to require more power to drive it when the 
lower pressure diagram was taken. And when it is con- 
sidered that owing to the lead most engines get this blow 
due to the entering steam, when the piston is moving in a 
direction opposed to the blow, it is hard to see how it can 
cause any good results. Of course, Cornish engines cannot 
be said to have any lead. 

Leeds. R. J. 











STEAM YACHTS. 
To THE EDITOR OF ENGINEERING. 
Srr,—There appeared in a recent number of the Field 
newspaper an article on steam yachts, in which, amongst 
other details, the coal consumption of three yachts was 
given as folllows : 














——, Fair Queen of F 
Geraldine. | Palmyra. Marchesa.* 
ae 300 272 | 45 
Coal consumed 
per LEP., easy 
steaming ea 1.7lb. | 1.71b. 1.4 1b. 
' ! 








* The Marchesa's engines have never been tried higher than 245 
indicated horse power, but they could easily exert 300, 

From an engineer’s point of view the consumption given 
for the two first vessels is sufficiently surprising, whilst in 
the Marchesa’s case it appears almost incredible. The 
Field is a paper of such a class that any statements appear- 
ing in its editorial columns are likely to be accepted by the 
majority of its readers without question as to accuracy, 
al certainly by every one without question as to good 
faith. It is therefore the more desirable that the details 
of the trials through which the above results were obtained 
may be made public, in order that some definite conclusion 
may be arrived at as to the value of the figures quoted. 

Messrs. Ramage and Ferguson, of Renfrew, are the 
builders of the Fair Geraldine, Messrs. Day, Summers, 
and Co. engined the Queen of Palmyra, and Messrs. Lobnitz 
and Co. the Marchesa. Now I would like to ask these 
firms (especially the latter) if the statements which have 
appeared in the Field have been inserted by their authority, 
and if so under what conditions and by whom the trials for 
economy were made? 

Yours obediently, 








AMMONIA ENGINES. 
To THE EDITOR oF ENGINEERING. 

S1z,—May I beg for a small space in your valuable paper 
just to put a question? Could any of your readers oblige 
me by giving me some information respecting ammonia 
engines, or point out to me some paper or pamphlet treating 
= subject? Thanking you for the publication of my 
etter 

, I am, Sir, yours obediently, 
The Hague, Holland, March 22,1881. H.pv Bors. 





RaILs iN France.--Contracts have just been let for 
180,000 tons cf rails required for the French State Rail- 


ways. 
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ARVESTING MACHINER 
(For Description, see Page 302.) 





























SWING JIB DREDGER. 

TurovGu the courtesy of Messrs. J. and G. Rennie, we | 
lately had an opportunity of seeing at work the swing jib | 
dredger which forms the subject of our illustrations on 
the present and opposite pages. This dredger has been de- 
signed to cut canals in the alluvial plains of British 
Guiana, and is intended to raise the stuff and deposit it by 
means of shoots directly on the bank (as was done toa 
great extent in the formation of the Suez Canal) without 
using barges for conveyingitaway. The hull of the boat 
is built of timber, the principal dimensions being, length 
48 ft., breadth 13ft. 10in., depth at centre 4 ft. 4in,, 
depth at side 4ft., draught of water 2 ft. 9in. As the 
width of the boat is limited by its having to pass 
through existing canal locks, additional buoyancy is got 
at the end carrying the dredging ladder by providing 
two pontoons, one on each side, the pontoons being each 
20 ft. Gin. long. At the opposite end of the boat a 
ballast chamber is provided to assist in counterbalancing 
the dredging gear. 

Fig. 1 shows a general arrangement longitudinal 
section of the boat, Fig. 2a plan, and Fig. 3 a cross 
section. The chief peculiarity of the design is that 
the dredging ladder swings round a central pivot, 
so that the onward feed of the machine takes place 
through an are of a circle having a fixed centre on 
the end of the boat. To attain this object the dredging 
ladder is carried on a kind of vertical cranepost, stepped 
on a pivot at the bottom, and guided in a bush above. 
This crane-post carries a jib at its lower end, this jib 
at its outer end taking the blocks which serve to 
raise or lower the dredging ladder. The maximum depth 
to which the machine is supposed to dredge is 9% ft., 
120 tons of stuff being raised per hour by a delivery | 
of 33 buckets per minute, each bucket containing one 
and three quarter cubic feet. 

The ladder, which is 22 ft. between centres, carries 
seventeen buckets, which have steel backs, the links of 
the chain being wroughtiron. The use of a ten-sided 
tumbler at the top of the ladder makes the motion 
very smooth, this motion being derived through the 
intervention of gearing from a pair of vertical engines 
having cylinders 7 in, diameter by 6 in. stroke, making 
150 revolutions per minute, with 60 1b. steam pressure. 
The engine shaft carries a pulley 2 ft. 4 in. in diameter, 
which drives a belt on a 7 in. pulley on a centrifugal 
pump spindle. This pump, having a 12 in. fan, dis- 
charges water into the top shoot underneath the upper 
tumbler to assist the stuff in running down the shoots, 
which deliver at a distance of 19 ft, from the centre of 
the boat, and 4 f[t. above the water level. 

Steam is supplied by an ordinary marine return 
tube boiler, 5 ft. Gin. in diameter by 6 ft. 9 in. long, 
The slewing of the dredging ladder, which has a total 
motion of 90 deg., is effected by means of the cap- 
stan engine placed between the main driving engines 
and the boiler. This engine has a single cylinder 7 in. 
in diameter by 6 in. stroke, and drives by worm gearing | 
on to the thwartship shaft carrying the barrels for 
actuating the chains which produce the feed motion. In 
the plan, Fig. 2, two catheads will be seen at the end of 
the boat projecting diagonally, these catheads carrying 
the chains which give the slewing motion to the bucket 
ladder as well as the chains for giving the direct for- 
ward feed. We fail to see any great advantage to be 
gained by this system of imparting independent swivel- 
ling motion to the dredging ladder, and consider the 
radial feed might be obtained by steadying the stern of 
the boat by cross moorings, and allowing the whole 
boat to pivot round the stern through a distance equal to | 
that now covered by swivelling the dredging ladder. | 
The vertical pressure on the pivot at the bottom of the 
crane-post carrying the dredging ladder, with all its 
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attachments, must also be very severe. The whole of the 
work is good, and we trust Messrs. Rennie may find 
that the departure they have made from ordinary prac- 
tice will justify the novelty of their design. 





NEW SEA LOCK; SUNDERLAND DOCK. 

WE give this week another two-page engraving of the 
details of the new sea lock at the Sunderland Docks, 
Figs. 9 to 16 referring to the inner, and Figs. 17 to 23 to 
the outer entrance. We postpone our description until 
the appearance of further engravings. 


SWAN’S ELECTRIC LAMP. 

In fulfilment of a promise of long standing, Mr. J. W. 
Swan, of Newcastle-on-Tyne, a before the Philo- 
sophical Society of Glasgow, on the evening of Wednesday, 
the 16th inst., for the purpose of reading a paper on 
electric lighting with cautel sabeenee to fis own very 
beautiful invention, of which so much has been said since 
it was first publicly described in Newcastle about the end 
of last October. 

There were twenty lamps in use—two of them being 
used on the lecture table and the remainder being hu 
overhead in groups of three, and enclosed in groand 
glass globes. The room was most beautifully illuminated. 
As we have recently described Mr. Swan‘s system fully, it is 
not necessary that we should give even the merest outline of 
the paper prepared by Mr. Swan for the occasion, and we 
shall content ourselves by mentioning only a few facts in 
reference to the matter. During the course of the paper 
Mr. Swan described and exhibited a form of his lamp 
so modified as to be suitable for use in exploring the 


underground workings of jfiery coul- pits. This lamp 
was handed about from person to person throughout 
the lecture hall, in a full state of activity, the con- 
nexion with the source of power being maintained by 
means of an insulated cable, which was exceedingly flexible 
and easily handed onwards over the heads of the persons 
present. In answer to a question which was put by «a 
mining engineer during the discussion following the paper, 
Mr. Swan'stated that the “‘ safety’’ form of his incandescent 
electric —y: had not yet been introduced into any coal 
| mine; but he was in confident expectation that certain 
| negotiations that were in p ss would very shortly 
| result in the lamps of the kind shown being brought into 
| use in one or two collieries. Sir William Thomson took a 
prominent part in the discussion, and in the course of his 
remarks he spoke of the beauty of the light as being some- 
thing quite magical. When in London he had had the 
pleasure of dining with Mr. Spottiswoode, the President of 
the Royal Society, on which occasion ten of Mr. Swan's 
lamps were in use, and the beauty of them when spread 
over the table was quite fascinating. Sir William elicited 
| from Mr. Swan that a light equal to 250 standard candles 
| could be obtained by the expenditure of one horse power at 
the dynamo-electric machine. On that point, the President, 
Dr. Wallace, said it would serve to show the difference 
between gas and the electric light by mentioning that one 
horse power gave 100 candles in gas, while by Mr. Swan's 
system it would yield 250 candles. He thought it would 
be very wrong for the Corporation, as the Gas Com- 
| missioners, to delude themselves into the idea that electric 
| lighting would not come to be one of great importance in 
| regard to the lighting of-the city. Gas had been greatly 
improved, and he believed that instead of it going down in 
consumption it would be more largely used in future for gas 
engines, cooking and heating stoves, &c. ; but at the same 
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time he wassure that electric lighting would be introduced 
more and more. Mr. James Macteur pointed out that in 
Dr. Wallace’s calculations were based on the quality of 
Newcastle gas, which was estimated at 16 candles, whereas 
Glasgow gas was estimated at 25 candles. In that case the 
calculations would require to be modified to some extent. 

One of the visitors to the Philosophical Society’s rooms 
on Thursday evening was Mr. John Watson, of Glasgow 
and Earnock, a gentleman who is generally regarded as 
one of the leading and most enterprising coalmasters in 
Scotland. After examining the Swan lamp ani all the 
necessary appliances connected with the production of the 
light, and making the most detailed inquiries, he so 
satisfied himself of the practicability of using the lamp with 
safety and advantage in coal-mining operations, that on 
the following day he entered into a contract with Messrs. 
D. and G. Graham, telegraph and telephone engineers, &c., 
Glasgow, to furnish the electric light by means of the 
Swan incandescent lamp throughout the whole of his new 
and splendidly -equipped collieries at Earnock, near 
Hamilton, both below ground and in the surface depart- 
ments. The power will be obtained from one of the two 
powerful engines situated at the pithead for driving a 40-ft. 
Guibal ventilating fan. At the same time, Mr. Watson's 
country residence, Earnock House, about half a mile from 
the colliery, is also to be taken in hand by the electric 
lighting engineers when they are engaged at, or have 
Gnished, the other very novel piece of work. The ‘‘ new 
departure’’ thus taken by Mr. Watson in colliery illumina- 
tion will be watched very keenly by coalmasters, and, 
indeed, by every person engaged in coal-mining adventures 
both at home and abroad. 








NOTES FROM THE SOUTH-WEST. 
Compressed Air Locomotives.—At Risca Colliery the 
experiments with the small underground compressed air 
locomotives have been very disappointing. The opinion of 
the best professional men in South Wales has always been 
against the introduction of this system of haulage, because 
the roads cannot be made good enough for it. 


The Penarth Dock.—On Thursday a meeting of the Taff 
Vale Railway Company was held at Cardiff, for the purpose 
of considering a Bill now before Parliament to empower 
Penarth Harbour, Dock, and Railway Company to extend 
their existing dock. Mr. Henry Brittain presided. The 
chairman explained the purport of the Bill, and said that 
if it were passed the Taff Vale Railway Company wonld 
take a lease of the addition to the dock, but instead of 
giving the Penarth Harbour, Dock, and Railway Com- 
pany half profits and 4} per cent., they would make an 
annual payment of 5} per cent. on the present capital and 
on the capital which would be expended on the enlargement. 
As those present knew, there had been a great outcry in 
Cardiff for dock accommodation, and it was for this reason 
that powers were sought for the extension of the dock at 
Penarth. As they were already lessees of the dock, this 
could not very well have been undertaken, unless they con- 
sented to add the extension to their lease; and they had 
agreed to do this, subject to the sanction of Parliament 
being obtained. The scheme, if carried out, would help 
to remove the inconvenience from which the traders and 
merchants now suffered, and he thought the arrangement 
proposed was one which would be beneficial to both the 
Taff Vale Railway Company and the Penarth Harbour, 
Dock, and Railway Company. He moved that the Bill, 
having been submitted to this meeting, the meeting approve 
of the same, subject to such additions, alterations, and 
variations as Parliament might think fit to make, and as 
agreed to by the directors of the Taff Vale Railway Com- 
pany. The motion was carried nem. con. 


The Electric Light at Bristol.—Mr. B. Kilt, the Bristol 
city gas inspector, has received a communication from the 
Anglo-American ‘‘ Brush’’ Electric Light Company to the 
effect that they will begin lighting their district of the 
city at the beginning of April. It will be remembered that 
the Bristol Sanitary Committee reeently voted 5001. for 
exp riments in Bristol, but up to the present time only 
about 160/. has been expended. 


Newport.—Notwithstanding the dulness apparent in 
the iron trade of the country, the local works, it is satis- 
factory to note, continue well employed, and turn out 
large quantities of steel and iron rails. Several parcels 
of iron have been shipped during the week ; the clearances 
of coal also exhibit an increase. Last week’s clearances 
comprised 17,628 tons of coal and 3384 tons of iron. The 
imports comprised 5861 tons of Bilbao ore, and 2932 tons 
from the Mediterranean. 


Bristol United Gas Company.—The half-yearly meeting 
of this company was held on Wednesday, Mr. F. Terrell 
presiding. The aes stated that the price of gas to the 
general consumer had been reduced 2d. per 1000 ft. since 
the Ist of January, which would involve a sum equal to 
40001. on the half-year’s receipts, but a large proportion of 
the amount was made up by increased consumption. The 
chairman, in moving the adoption of the report, stated that 
they had little to fear from the electric light, and Mr. 
Fiddes, the engineer of the company, said the cost of the 
electric light was very much greater than that of gas. 
The report was adopted, and a dividend at the rate of 
10 per cent. per annum declared. 


Cardiff.—The position of the steam coal market remains 
the same ; for the first qualities 10s. 6d. colliery screened 
is about the average, while second-class descriptions range 
from 9s. 6d. to 10s. The house coal trade shows a fair 
inquiry. Fair quantities of patent fuel have been cleared 
off during the week. A large quantity of iron ore has 
come forward ; prices, however, show no improvement. A 
fair number of orders are on hand for iron. Of ore 
13,311 tons arrived last week from Bilbao. 


Swansea.—The steam coal clearances for the past week 
show a further increase of nearly 4000 tons, as compared 
with the previous week. Patent fuel also shows an increase 
of about 1000 tons, as compared with the previous week. 
The local works are busy with plenty of orders on hand. 
The Caebryn Colliery Company is announced for the pur- 
pose of purchasing the Caebryn anthracite colliery, situate 
in Carmarthenshire. In the metal departmentiron has not 
undergone any appreciable change. Underselling appears 
to be still the order of the day. Bars are quoted at about 
105s., and rails about 110s. free on board. Steel rails are 
firmer. The tin-plate trade still remains in a depressed 
state. 








NOTES FROM THE NORTH. 
Guaseow, Wednesday. 

Glasgow Pig-Iron Market.—The pig iron warrant 
market was again depressed, and a further decline in 
prices took place, the closing quotations being about 6d. 
under those of the seoulens tx , and the lowest price paid 
since June of last year. In the forenoon business was 
done at from 48s. 3d. to 48s. 1d. cash, and from 48s. 44d. 
to 48s. 3d. one month, the market closing with buyers at 
48s. lid. cash and 48s. 3d. one month, and sellers near. 
In the afternoon the quotations ranged from 48s. 1d. to 
48s. cash, and from 48s. 2}d. to 48s. lid. one month. 
The market closed with buyers at 48s. cash and 48s. 14d. 
one month, and sellers asking 4d. ~ ton more. Friday’s 
market opened very dull, and with prices 2d. under those 
of Thursda, , but on rumonurs arising that if quotations 
went much lower there would bea reduction in the number 
of furnaces in blast, a recovery took place, and prices 
closed 2id. over those of the preceding day, but still 114d. 
under those of the previous Friday. Business was done 
during the forenoon at from 47s. 10d. to 48s. 1d. cash, 
and from 47s. 11d. to 48s. 3d. one month, and the market 
closed with buyers at 48s. cash and 48s. 14d. one month, 
and sellers near. In the afternoon from 48s. to 48s. 2}d. 
cash, and from 48s. 1$d. to 48s. 4$d. one month were the 
quotations, the market closing with sellers at 48s. 3d. 
cash, and 48s. 4}d. one month, and buyers 1d. per 
ton lower. The market was again very dull on Monday, 
and prices declined to the extent of 6d. perton. There 
were transactions ‘during the forenoon at from 18s. 2}d. 
down to 47s. 11d. cash, and 48s. 44d. to 48s. one month, the 
close being buyers at 47s. 1ld. cash and 48s. one month, 
and sellers near. The tone was very flat in the afternoon, 
but a large amount of business was transacted at quotations 
ranging from 47s. 11d. to 47s. 74d. cash, and from 48s. to 
47s. 1ld. one month, and 47s. 94d. fourteen days; and at 
the close there were sellers at 47s. 94d. cash, and 47s. 11d. 
one month, and buyers offering }d. per ton less. Yester- 
day’s market opened dull in the morning, but a recovery 

k place, and prices closed about the same as on Mon- 
day. The quotations during the forenoon ranged from 
473. 74d. to 47s. 9d. cash, and from 47s. 9d. to 47s. 10d. 
one month, buyers at the close offering 47s. 9d. cash and 
47s. 10d. one month, and sellers near. The market opened 
at 47s. 84d. cash, and 47s. 10}d. one month ; then business 
was done at 47s. 10d. cash, and 47s. 11}d. one month, 
returning to 47s. 8}d. cash accepted, the close being sellers 
at 47s. 9}d. cash, and 47s. 10$d. one month, and buyers 
near. The market opened this forenoon at 47s. 9d. cash, 
473. 10d. one month, then 48s. one month, 48s. 14d. two 
months fixed, 47s. 114d. cash, 48s. 2d. two months fixed, 
47s. 10}d. one month, 47s. 9d. cash, but closing rather 
buyers at 47s. 1ld. cash. A fair amount of business was done 
in the afternoon at 47s. 10}d. to 47s. 9}d. cash, and 
47s. 11d. to 47s. 104d. one month, the close being buyers at 
47s. 10d. eash, and sellers asking 47s. 11d. A large portion 
of the business that has been done for some days has been 
purely speculative, and extreme depression now charac- 
terises the market. A feeling of hopelessness is becoming 
very apparent, considering that the season is so far 
advanced and that there is no buying to any material 
extent on the part of the Continent and the United States. 
The first of the spring trade orders for Canada have just 
been placed, but they are of very small proportions. Prices 
have now decidedly broken below 48s. per ton, a quotation 
not touched since June of last year, and 2d. per ton below 
the lowest figure in the smart fall from 56s. in August to 
48s, 2d. in September of last year. An occasional flash of 
animation is imparted to the market when some large 
‘“bears’’ come forward to cover, but for lack of trade 
support it quickly dies out. Several makers have reduced 
their prices ls. per ton, but in most cases they are being 
undersold by the merchants. At the close of last week 
the stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 533,404 tons, the increase for the 
week being 2470 tons. There is no change to report as to 
the number of blast furnaces in operation—120 as against 
114 at this time last year. Last week’s shipments of pig 
iron for all Scotch ports amounted to 7893 tons, as com- 
pared with 20,987 tons in the corresponding week of last 
year. 


Mining Institute of Scotland —The monthly meeting 
of this Institute was held in the hall of the Institute, 
Hamiltor, last Thursday night. Mr. Ralph Moore, Her 
Majesty’s Inspector of Mines, President, in the chair. Mr. 
Thomas Borland’s paper, describing two modes of working 
thick seams of coal in the’ Wishaw coalfield, was discussed 
at great length, and on the subject of ventilation some 
interesting theories on the question of explosions were 
elicited. The President mentioned that while in London 
lately he met Professor Abel, who abundantly proved that 
a mixture of 2 per cent. of gas in a dry mine, if set fire to, | 
exploded and carried the effect of the explosion any dis- 
tance. The professor also stated that he had experimented 
with slate by pounding some very finely, and that he had 
experienced the same results as in the case of the coal, so 


rendered very injurious with a very small quantity of 

In adjourning the discussion, the President po x in high 
raise of the skill and industry shown by Mr. Borland iy 
is drawings illustrative of his paper. Mr. Macfarlane 

then read a paper on the subject of ‘‘ Haulage by Endless 

Ropes and Chains.”’ 


Order for Another Large Steamer.—Messrs. James and 
George Thomson, the builders of the Servia, have just 
closed a contract with the Hamburg American Steamship 
Company, to build for them a very large steamer for the 
Hamburg and New York passenger and mail service. She 
will be a vessel of 5500 tons, of somewhat similar propor. 
tions to tose of the Allan liner Parisian, and will be the 
largest steamship in the German mercantile marine. 


Institution of Engineers and Shipbuilders in Scotland. 
—An ordinary meeting of this Institution was held last 
night—the President in the chair. Discussion took place on 
three papers read at the preceding meeting. ‘“‘ Strengthen- 
ing Malleable Iron by Breaking it and by Compressing it,”’ 
by Mr. Thomas Davison ; ‘‘ Steel Castings,’ by Mr. Frank 
W. Dick ; and ‘‘ A Water Meter and Hydraulic Motor,”’ 
by Mr. David Johnstone. The remarks excited by Mr. 
Dick’s paper were of an exceedingly interesting character, 


Royal Scottish Society of Arts—Engineering Section.— 
The fourth ordinary meeting of the Engineering Section 
of the Royal Scottish Society of Arts was held last Wednes- 
day night, Mr. W. Allan Carter in the chair. A paper 
was by Mr. D, A. Stevenson on “‘ Coast Fog-Signals.’’ 
At the outset, the paper referred to the great and increas- 
ing importance of fog-signals, and showed that the observa- 
tion of the lights in thick weather was the great difficulty 
the mariner had to contend with. The nature and pre- 
valence of fogs were dealt with, and the first part of the 
paper closed with a discussion of the physical causes and 
meteorological conditions which regulate the propagation 
of sound to a distance. In the second part of the paper, 
the various instruments employed for producing fog-signals 
were described, and of these, what is known as the syren 
was stated to be by far the most powerful. The paper 
concluded with a description of the syren recently erected 
at Langness, Isle of Man, which is driven by gas engines, 
supplied with mineral oil gas. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

W. Jessop and Sons, Limited.—The fifth annual report 
of this company states that the total profit for the yenr, 
including the balance of 18901. 3s. 7d. from last account, 
is 32,2321. 7s. ld. After deducting 87901. 16s. 8d. paid for 
interest on mortgage loan and on calls received in 
advance, there remains to be dealt with a net balance of 
23,4411. 11s. 3d. It is proposed ta write off 40001. for depre- 
ciation of buildings and machinery ; to set aside 1000/. in 
reduction of formation expenses, and to recommend the 
payment of a dividend of 40s. per share, amounting to 
15,3741., being at the rate of 63 § cent. on the called-up 
capital, leaving a balance of 30671. 11s. 3d. to be carried to 
next account. The capital of the company is 384,3501., of 
which 230,6101. is paid up. 

Skipton and Kettlewell Railway.—This undertaking is 
being well supported. The capital is fixed at 72,0001. The 
sum of 20,0001. has already been subscribed for, and the 
remainder will be issued in 10/. shares, five per cent. per 
annum being guaranteed for three years from date of allot- 
ment. Arrangements have been entered into by a con- 
tractor to carry out the works —— in the Parliamentary 
estimate, and it is stated that he has undertaken to com- 
plete the line by May, 1883. 


Another Miners’ Movement.—We are informed that, 
with a view of separating the colliers working the Silkstone 
seam from those working the Barnsley seam, it is proposed 
to form a new masters’ association. Steps are also being 
taken by a section of the men for inangurating a union for 
the miners working the Silkstone seam only. It is said 
that, for a long time, great difficulty has been apparent 
with regard to the working of the two seams, this being 
especially the casein the recent dispute, owners of the Silk- 
stone pits having given an advance, whilst the thick-seam 
coalowners took the opposite course. 


Leen Valley Railway Ertension.—The work of con- 
structing this new branch of the Great Northern Railway 
is Progressing rapidly. It is expected that the Bestwood 
collieries will be connected with the new line about August. 
This line will be connected with all the large collieries in 
the valley, which comprise those at Bestwood, Hucknal 
Torkard, Linby, Annesley, and Newstead, which send 
nearly 2,000,000 tons of coal away perannum. The con- 
nexion with these collieries necessitates the crossing ani 
recrossing of the branch railway over the Midland, Notting- 
m, and Mansfield line three times within a distance of as 
many miles, and it is these bridges which have caused the 
figures of the contract (about 90,0001.) to run so high. 


A Troublesome Question.—Major Tullock, of the Local 
Government Board, bas to investigate the needs of Sheldon 
in matter of a water supply. The ratepayers are holding 
out against the payment of the water rate and the con- 
struction of the works. The whole, it appears, will fall 
heavily on the ratepayers of the district. They object to 
paying the demands made upon them in this respect on 
many grounds, the particulars of which they have lately 
laid before the Local Government Board. One of the rate- 
payers has already been summoned by the overseers for 
refusing to pay his rate, and an order was obtained for 
payment. It now appears that the ratepayers refuse to 
pay en bloc, so that the overseers are 

able 


in an unenvi- 
position. The result of Major Tullock’s investigation 








that with any dry dust or material, an explosion might be 


will be looked forward to with much interest. 
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THE NAVY IN 1881. 


Tue Naval Estimates for the coming financial 
year were announced in the House of Commons on 
Friday last by Mr. Trevelyan, the Secretary to the 
Admiralty, in a speech of singular brilliancy and 
lucidity. So charmed apparently was the House by 
the manner in which Mr, Trevelyan made his 
remarks, that the matter escaped with wholly 
insufficient criticism. It is greatly to be hoped 
that when the separate votes come forward for dis- 
cussion, the true condition of the Navy—a condition 
fraught with danger to the country—may be exposed 
in the House, by those naval officers and other critics 
who place the safety of their country before the con- 
venience of party finance. That the condition of the 
Navy is serious will be abundantly evident to any one 
who takes the trouble to carefully study Mr. Treve- 





lyan’s speech. It is now perfectly clear that the 
shipbuilding policy of the present Board is dictated 
by es the same motives as was the policy of 
the late Conservative Board, as well as of the pre- 
ceding Liberal Administration, a want of moral 
courage to come forward and tell the country the 
true condition of things, and to ask for the requisite 
funds to make the whole Navy really effective, 
because of the supposed unpopularity which increased 
estimates would entail. 

The policy of the present Admiralty differs only 
in detail from that of its predecessors. When Mr. 
Ward Hunt came into power he found that the 
Liberal Administration before him had swelled 
their surpluses by allowing a large proportion of 
their ironclads to become ineffective from want 
of repairs to ships and boilers, During his admi- 
nistration, and that of his successor, Mr. W. H. 
Smith, this defect was remedied, so much so that 
Mr. Trevelyan tells us that we have now ‘“ actu- 
ally 41 ironclads with their boilers in effective con- 
dition.” But the Conservative Board failed in 
another and equally important duty. ‘They found 
the task of maintaining the existing Navy to be so 
expensive, that they feared to ask the country for 
funds to build new ships as fast as they were 
required to keep pace with foreign rivals, ‘Though 
they commenced many new vessels they finished 
but few. The Inflexible has been some six years 
under construction, and is not yet at sea, and of 
many other of their vessels it may safely be pre- 
dicted that they will be out of date before they 
are completed. Even the Inflexible herself, the 
most powerful of our ships of the line, is known to 
be inferior in size, in armour, and in armament to 
the first-rate ironclads of two foreign navies. The 
present Board, having found the dockyards filled 
with partly-finished vessels, propose to complete 
them; but, on the other hand, they shelve alto- 
gether for the present the most important duty of 
commencing the construction of first-class ships of 
the line which shall be able to hold the seas against 
all comers. This deliberate omission will be severely 
felt in a few years’ time, when any ships now com- 
menced should be ready for sea, and when we may 
confidently expect that the French and Italian 
navies will be even more formidable rivals than 
they are at present. 

The actual new work which it is proposed to 
carry out during the coming year is as follows: The 
Agamemnon and Ajax are to be completed for sea 
at Chatham, and the Conqueror, an improvement 
on the Rupert, will be three-quarters finished. It 
is hoped ee that the Polyphemus ram will be ready 
for sea by the end of the year, ‘The sister ships, 
the Colossus and Majestic, building respectively at 
Portsmouth and Pembroke, are each to be advanced 
a fourth, and the Collingwood, which is described 
as the youngest device of the late Board, will have 
the first serious work done upon her. The late 
Board has now been out of office for a twelvemonth, 
and it is certainly a curious commentary on the 
energy of their successors that the first serious 
work on this ship should only now be in prospect. 
Not until the stress of these unfinished works is off 
his hands does the present First Lord intend to 
finally determine the type of the first-class ironclad 
of the future. Judging from past experience we 
may conclude that another year will then elapse 
before he asks Parliament for funds to commence 
these ships. Delays will probably then arise, on 
account of some new necessity for the repair of the 
existing fleet; but granting that the new ships will 
not take longer to complete for sea than the 
Inflexible, viz., six years, a decade will nearly 
elapse before this country is in a position to meet 
the existing Italian ironclads. 

Turning from the question of first-class ironclads 
to that of swift cruisers for the protection of com- 
merce, we find that at the present moment we have 
only eleven cruisers having a greater speed than 
14 knots to protect one-half of the entire mercantile 
marine of the world in case of war; and in this 
number are included the Mercury and Iris, which 
are, properly speaking, not cruisers at all, but swift 
despatch boats. The late Board attempted to 
improve this state of things by ordering the build- 
ing of three fast cruisers, known as the Leander 
class. These three vessels are being built by 
private contract on the Clyde, ‘The present Govern- 
ment intend to lay down a fourth Leander at Pem- 
broke, but as this ship is only to occupy the spare 
time of the two hundred extra men at work on the 
ironclads, it will doubtless be some time before any 
serious work is commenced on her. 





We now come to the most interesting proposal 
of the Government, viz., a class of cruiser which 
shall have a speed of 16 knots; a coal supply of 
900 tons; auxiliary sail power; copper sheathing, 
twin screws, and a belt of steel-f. armour 10 in. 
thick with 10 in. backing extending 140 ft. amid- 
ships, 3ft. above water and 5 ft. below, so as to 
protect the boilers and machinery; also a steel 
conning tower, and an underwater deck, plated 
with 3in, steel, covering the whole ship where not 
protected with side armour. The proposed length 
is 315 ft.; the extreme breadth 61 ft; tonnage 
about 7300, and engines of 8000 horse power. The 
armament is to consist of four 18 ton 9.2 in. breech- 
loading guns of the new type, mounted ex sarbette, 
and six 6in. breechloaders. In addition to the 
above, the vessels of the new type are to be pro- 
vided with boat, field, and machine guns, torpedoes, 
and probably with two torpedo boats. In the 
words of Mr. Trevelyan she is intended to ‘ rank 
high among cruisers, and high among second.class 
ironclads.” 

It is intended to lay down two such vessels this 
year at Government establishments, and later on to 
let out a third to contract. These vessels, if they 
at all combine the numerous advantages claimed for 
them, will undoubtedly be most useful additions to 
the fleet. The above list comprises all the principal 
features of the year’s programme ; but before quit- 
ting the subject, we must warn our readers not to 
be too sanguine that, modest as they are, these pro- 

Is will ever all be really carried into effect. ‘The 
oard of Admiralty occasionally enliven their yearly 
statement by glowing promises to build certain much- 
wanted ships for which they obtain the funds. The 
manceuvre serves its ose ; it undoubtedly makes 
the programme of shipbuilding look effective, but 
sometimes it happens that the ships are not built. Sir 
E. J. Reed, a strong supporter of the Government, 
drew attention to this circumstance in language of 
impressive severity. It appears that, last year, the 
House was required to vote the funds for the con- 
struction of three new ironclads, to be laid down at 
the Chatham, Portsmouth, and Pembroke yards, 
and these have disa —— altogether from this 
year’s programme, Ti us, to use the words of Sir 
E. Reed, ‘‘the Government put ships into their 
programme, and took them out of it, at their 
pleasure, without consulting the House on the sub. 
ject at all.” 

Another subject of the greatest importance is the 
arming of the fleet. We have it now admitted for 
the first time officially that our existing guns are 
obsolete. Mr. Trevelyan tells us that at the present 
moment there is not a single heavy breechloading 
gun mounted in any of our ships, but that by the 
end of next year a very substantial beginning would 
have been made towards arming the fleet with 
breechloaders. In another place he states that the 
18-ton guns of the new armoured cruisers will be 
more powerful than the Woolwich guns mounted in 
the Thunderer, which, as is well known, weigh 38 
tons. The ex-First Lord, Mr. Smith, makes the 
remarkable admission, that however good our 
Woolwich guns may be, there could be no doubt 
that the naval guns of England were inferior to the 
new guns on board the German, French, and Russian 
ships, and that the Krupp gun was certainly superior 
to anything which we now possessed on board our 
fleet. Again Mr. Stuart Rendel, whose practical 
acquaintance with the manufacture of heavy artil- 
lery cannot be disputed, tells us that, as far as 
armament was concerned, the whole British Navy 
might be considered to be at half power. These 
are serious admissions, but they fully bear out what 
we have ourselves in these pages unceasingly 
pointed out for the last ten years. It is with sincere 
pleasure that we acknowledge that the Government 
has at last arrived at a state of knowledge on this 
subject to which other people had attained years ago. 
Being, however, thus late in the day possessed of 
this information, it is little short of criminal folly to 
postpone for a single day longer than is absolutely 
necessary, the re-arming of our fleets and of our 
land defences. And we think that the Government 
can hardly be aware of its responsibilities, and of 
the duties which it owes to the country, when the 
representative of the Admiralty in the House of 
Commons calmly speaks of the end of next year, 
that is practically the commencement of the year 
1883, as the period when a substantial beginning 
will have been made towards re-arming the fleet. 
We should like very much to know what guarantees 
the Government possesses that it will not before 
that period arrives be called upon to confront the 
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fleets of own neighbours with vessels which, on its 
own showing, are wholly armed with obsolete 
weapons, and which are therefore incompetent 
effectually to defend the country. Now that the 
truth is within their knowledge, the policy of the 
Admiralty in this respect must be pronounced as 
one which invites humiliation and which courts 
disaster. 


ROCKET LIFE-SAVING APPARATUS. 

Tue last report of the Chief of Ordnance to the 
United States Government contains, amongst a vast 
amount of interesting matter, a valuable report by 
Lieutenant Lyle on life-saving rockets, based on 
a series of experiments carried out at Sandy Hook 
last year, with a number of Russian, German, and 
English apparatus. The Russian rocket consists of 
an iron cylindrical case 3 in. internal diameter and 
27.2 in. long, closed at the head by a hemispherical 
metallic cover, and at the rear with an iron plate 
provided with a screwed socket and a series of small 
vent holes, The stick is of light wood 27 in. long, 
with a screwed head for attaching to the rocket 
body, and near the opposite end on the under side is 
a light steel hook for engaging in the chain when 
the rocketis fired. The total weight of the apparatus 
is 25.5lb. The firing tube is rectangular in section, 
about 50 in, long, and formed of thin sheet iron bent 
so as to have on the lower side two paralled flanges 
or projections in such a manner that the tube has a 
slot running along the whole length of the tube on 
one side, except for a few inches at the rear end 
where it is strengthened. This tube is mounted on 
a graduated qua t placed on atripod. On being 
fired the hook on the underside of the rocket stick 
slides in the groove just mentioned, and in emerg- 
ing engages in the end of a short chain hung outside 
the muzzle of the tube. This chain is connected to 
the safety line. 

There are two descriptions of German rockets, 
one resembling in general appearance the Russian 
rocket just described. It is made in two sizes, and 
consists of an iron cylindrical case fitted with a solid 
ogival head, the butt end of which fits within the 
case, and is fastened toit by screws. The rear end 
of the case is reinforced by an internal ring and an 
open casting is also screwed to it; this casting, 
which extends about 8 in. to the rear of the case, 
is cylindrical, but with the metal cut away except at 
the ends, which are counected by three ribs, parallel 
axially and converging to the rear end, which con- 
tains a socket for the stick to be screwed into. The 
latter is of wood, coned at the front end and covered 
with sheet iron, a screw being introduced for 
attaching it to the case, and the rear end is provided 
with an iron loop through which the chain is passed. 
The following are the dimensions of the leading 
parts of the 2 in. and 3 in. rockets of this class : 

2in. Diameter. 3 in. Diameter. 








Body : in. in. 
Total length of rocket 23.5 34.5 
Length of case 15 
Inside diameter 2.05 3.1 
Thickness of case 05 .06 
Length of head 5.2 8.75 

- ring 1.1 1.35 
Total length of base 5.8 83 
Number of ribs 3 3 

Stick: 

Total length ... 39.4 39.9 
Largest diameter 2.2 2.3 
Smailest ,, 2.0 2.0 
Length of chain 87. 122.5 
Weight of rocket 

complete... ..- 15.5. 42.25 Ib. 


The German anchor rocket is very similar in 
general form to those just described. Instead, 
however, of the head being ogival it is formed with 
four short arms and flukes; the base piece is tri- 
poidal and not cylindrical, but is made with three 
ribs and open spaces between them, and the stick is 
of thin sheet metal formed into a tube about 2.3 in. 
in diameter. The German rocket stand consists of 
an open sheet-iron trough 12 ft. 9in. long, and 
trapezoidal in form with a rounded bottom, in which 
at the front end a slot 1 in. wide and 10.9 in. long 
is formed for the chain to passthrough. The upper 
edges of the trough are stiffened with angle-iron, 
and along the bottom from the slot before men- 
tioned to 10 in. beyond the rear end of the trough, 
a stiffening plate is bolted. ‘To the project- 
ing extremity of this bar two small inclined stays 
are attached. The stand is supported by two hinged 
legs near the front end of the trough, and by the 
projecting bar at the rear end, which rests on the 
ground, 


—_ — -- 


The English Boxer rocket differs from any of the 
former already described. The body is made of 
two Bessemer steel cylinders placed end to end in 
the same axial line. Both cylinders are charged 
with composition in such a way as to leave in each 
a conical cavity which reaches to within 4 in. of the 
forward ends of each case, these ends being filled in 
solid with composition. The front end of the forward 
case is closed with a semicircular metal head, and 
the rear ends of each with a ring, leaving a circular 
opening | in. in diameter in the centre. The two 
cases are secured together by screws passing through 
a diaphragm with a central opening, and placed 
between the front of one cylinder and the rear of 
the other. Metal straps pass round the cases, and 
are extended on one side to receive the stick, which 
are of pine, 9 ft. 6 in. long, 1} in. square, and pro- 
tected beneath the vent of the case by a sheathing 
of tinned iron. Holes are made in each end, axially 
for some distance, and then curved till they 
through the stick for the reception of the line. The 
stand is of sheet iron, except the legs, which are of 
wood, and is something like the German form. The 
Boxer fuses are conical, 1}in, long and 1 in. in the 
largest diameter, to fit the opening in the vent. The 
object of forming the body of this rocket in two 
| ts is to give it additional range, the charge in the 

orward case igniting only after that in the rear case 
has burnt out. 
| Finally, we may mention the Hooper rocket, a 
|metallic cylinder 3.75 in. in diameter and 14} in. 
| long, closed at one end by a spiral wooden head and 
jat the other by a metal base extending several 
|inches beyond the rear of the case, and furnished 
| with a number of spiral springs through which the 
| gases escape and impart a rotary movement to the 
lrocket. No stick is attached to this apparatus and 
| the chain is linked to a swivel on the base. 

By way of comparison we may notice one form of 
jlife apparatus in use in America. This is a solid 
|shot 12 in. long and 2} in. in diameter with an ogival 
|head. The base is recessed and tapped, and into it is 
|screwed a hollow cap. To flanges on the rear of 
| this cap are pinned five arms or flukes 8.3 in. long 
jand .25 in, thick. These are connected by rigid 
horizontal arms at a point 2 in. below that where 
they are pinned to the cap, to a central bar 13 in, 
long and about gin. diameter; one end of this bar 
is made with an eye, and the other end is screwed 
|and a nut is placed on it. This nut slides in a 
|part of the opening within the cap, the diameter of 
the remainder being only sufficient to allow the 
passage of the bar, except in one place where it is 
slotted out to receive a locking spring. When the 
flukes are clozed around the central bar the nut on 
the end of the latter is pressed inwards, but when 

the flukes are opened, the nut and bar move for- 
ward until the former is stopped by the shoulder in 
|the cap, and at the same time the spring catch 
before mentioned, locks the flukes open. This pro- 
jectile is fired from a gun having a bore 2} in. in 
| diameter and 20 in. long ; it is placed in the gun point 
downward with the flukes closed, but after being 
fired the shot reverses, and the pull from the rope 
fastened to the eye at the end of the central bar, 
| drives back the latter, opening the flukes until they 
are locked in their extended position. 
| The result of a large number of experiments made 
‘with the Russian, German, and English systems of 
rockets are given in Lieutenant Lyle’s report, and 
| the conclusions he draws from them may be sum- 
|marised as follows. He found that the Russian 
rockets were extremely unwieldly, and that they 
jand the stand were very inconvenient to handle. 
The mode of picking up the chain at the commence- 
ment of the flight is objectionable, as a sudden 
strain is thrown upon the chain, sufficient sometimes 
to break it. The construction was very faulty, and 
many of the rockets failed through blowing out the 
base, which is weakened by a large number of vent 
holes, The range and accuracy obtained left much 
to be desired. ‘The German rockets gave excellent 
results in both the latter respects, moreover none 
of them failed, and the workmanship was extremely 
good ; the stand also left nothing to be desired. The 
drawback to the system is its costliness ; the smaller- 








23s., and the anchor rockets nearly 5/. Nevertheless 
these rockets are preferredon the New Jersey coast to 
any other, although the confidence in them is not suffi- 
ciently great to encourage the men to stand near 
when they are fired. The Boxer rocket is reputed to 
be erratic in its flight, and very easily deviated from 
its course by wind ; it is also considered too compli- 





The rocket is ignited by a percussion snap 
lock. 


cated for use on the American coast. The Hooper 


sized rockets cost about 15s. each, the large size about | 3 





rockets are stated to have failed very badly, and to 
be liable to explode dangerously. Lieutenant Lyle 
concludes his report by pointing out that the 
greatest possible care is required in packing, storing 
and handling rockets ; the composition is very liable 
to get loose from the case, and when fired gases find 
their way into the spaces thus left, often producing 
an explosion, Under the most favourable circum- 
stances “it may be said that with rockets one never 
knows what may happen, nor where they will go 
when fired.” 


WIRE-DRAWING. 
Ar the last meeting of the American Institute of 
Mining Engineers, a paper by Mr. C. O. Watson and 
Mr. T. M. Drown was read, upon the action of common 
salt and other related crystalline salts in wire-drawing, 
The action referred to is one noticed by the author 
about two years ago, and is as follows: If a heated 
rod of iron or steel be immersed in a hot solution 
of common salt, and allowed to remain until its 
temperature falls to that of the solution, the surface 
of the rod when withdrawn will be found to be 
covered with a firmly adherent coating of salt 
crystals. If then the rod be passed through a draw- 
plate it will be found that the process of reducing it 
into wire will be greatly facilitated, and much finer 
wire can be produced than from a rod not previously 
treated. The process is improved by the addition 
of a small quantity of lime water to the brine, and a 
similar result may be obtained by dusting salt upon 
the rod behind the drawplate and causing it to adhere 
by oil. Amongst the various experiments made we 
may mention the following: A coil of steel rod .192 in, 
diameter coated with salt in the way indicated, was 
reduced to .078 in, by six successive passes ; at the 
seventh pass the wire broke. After each pass a foot 
length was cut off from the wire, and the salt removed 
from each piece and estimated with the following 
results : 


Ist piece .0064 gramme. 4th piece .0016 gramme. 
2nd ,, .0030 bth ,, 0013 - 
Sed ,, .0019 6th ,, O11 


” ” 
From a second set of experiments the quantity of salt 
on similar pieces of wire was found to be as follows, 


per square inch : 


Ist piece .0011 gramme. 4th piece .0004 gramme. 
2nd ,, .0006,, Sth ,, .00039 ,, 
3rd 00044 =, 6th ., -00039—,, 


A third series of trials was carried out to ascertain 
the equality of distribution of salt over the different 
parts of the same coil of wire, In this case lengths 


of 2 ft. were cut off from the wire after each pass, 
Number of Reduction in Total Salton Salt per 
Sample. Diameter. 2 ft. of Wire. Square Inch. 

in. gramme. mme. 

0 .192 in. on -1987 0139 
1 From 192 to .154 01477 .00127 
2 » 14 ,, .131 -00499 -0005 
. 131 ,, .113 .00288 .00033 
4 a 113 ,, -102 -00299 -00036 
5 7 102 ,, .092 -00259 -00039 
ae 2 ,, 078 00156 .00027 
7 “a 078 ,, .067 -00156 .00027 
8 Wire broke. 


From the foregoing it appears that although the 
deposition of the salt crystals is not uniform over 
the whole length of the wire, it becomes practically 
uniform after passing the fifth drawplate, but it 
must be borne in mind that the amounts are so 
minute as to render accuracy in the analysis difficult 
if not impossible ; the amount of salt per square 
inch would seem to vary with the size of the 
wire. No trace of soluble salts of iron could be 
detected by the analysis, and there appeared no 
room for doubt that the salt coating was cemented 
by means of a very slight oxidation of the metal. 
The authors conclude that the combined heat and 
pressure produced by the drawplates, convert the 
salt covering into a — and comparatively tena- 
cious sheath around the wire, and that both iron 
and sheath extend together, the coating becoming 
thinner and thinner with each pass until its con- 
tinuity ceases, 

In order to obtain some information about the 
cohesion of salt under pressure, two steel cylinders 
in. in diameter and }in. long were placed in a 
testing machine, and some salt placed between them 
was submitted to a pressure ot 192,000lb. Under 
this load one of the cylinders yielded, and a thin 
transparent sheet of salt flowed from beneath it. 
In a second experiment a salt wafer was produced 
of sufficient tenacity to be handled, This process of 
wire-drawing appears to be practically employed in 





America, and it is found that an additional advan- 
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tage is obtained by applying oil to the outside of 
the salt sheathing before the rod enters the draw 
plates, which do not come into actual contact with 
the metal being reduced into wire, 





NOTES. 
Tue TeLeGrarn IN CHINA, 

‘Tur Chinese have at length discovered the social 
advantages of the telegraph, and a contract has been 
signed between the Chinese Government on the one 
hand, and the Great Northern ‘Telegraph Company, 
of Copenhagen, for the establishment of a telegraph 
line between Shanghai and Tientsin, the harbour for 
Pekin, a length of about 1000 miles. There will 
be nine or ten telegraph stations on the line, and a 
school will be opened for instructing Chinese youths 
in the art of telegraphing. The Danes are skilful 
telegraphists, and have the advantage of being apt 
at languages, so that the undertaking promises to be 
successful, 

ELEcTRICITY AND DISTILLATION. 

In distilling alcohol from fermented liquors only 
about half of the alcohol is of good flavour, the rest 
has a disagreeable taste and smell owing to the 
presence in it of a small quantity of aldehyd, or 
dishydrogenised alcohol, ‘lhis substance is difficult 
to get ridof and very troublesome to the distiller ; 
but M. Naudin, a young French chemist, has dis- 
covered aplan of treating it successfully by means 
of the electric current. His idea is to hydrogenise the 
aldehyd, and fit it for distillation into good alcohol. 
In carrying out his idea he employed first the 
current from a zinc-copper battery, but the expense 
was found to be considerable, and the current now 
used is supplied by a Gramme machine of the type 
which serves for galvanoplastie. 


RaDIorHony, 

M. Mercadier, who is at present engaged in 
making a study of the sonorous effect produced in 
bodies by the impact of an intermittent ray of heat, 
has constructed an apparatus which he calls a 
thermophonic pile or multiplier, after the thermo- 
electric pile or multiplier. It consists of a set of 
glass tubes either blackened interiorly or containing 
strips of smoked mica. Each element of the pile is 
formed of a tube five or six centimetres long and a 
few millimetres internal diameter. By means of 
acoustical tubes of india-rubber or metal the ends 
of these tubes are connected together either in 
series for intensity or en surface for quantity, like 
ordinary voltaic batteries; and the thermophonic 
effect of the radiant heat falling upon them is 
thereby multiplied. An ordinary gas flame or a 
platinum spiral heated by the electric current gives 
loud and distinct tones with this contrivance. The 
tubes vibrate longitudinally in nodes and segments, 
aud M, Mercadier is of opinion that they will fur- 
nish a new means of repeating Dulong’s experi- 
wents on the velocity of sound in air and gases. 


A MaaGnetic THERMOSCOPE. 

At a recent meeting of the Royal Society of 
Edinburgh, Sir William ‘Thomson exhibited a 
magnetic arrangement for indicating temperature, 
based on the well-known fact that a magnet loses 
in strength as it is warmed, and recovers itself on 
cooling. Two fragments of thin steel wire, about 
jin, long, are magnetised and suspended together, 
forming a nearly astatic couple, which takes up a 
zero position at right angles to the magnetic 
meridian, because of the wires not being exactly 
parallel. Close on either side of it, in a line with 
the magnetic meridian, are placed two other 
magnets of a like size, with their similar poles facing 
one another, These are called ‘ deflectors,” and 
are intended to deflect the suspended needle from 
its zero position whenever a change of temperature 
raises or lowers their magnetic power. A tiny 
mirror attached to the lowest bar of the astatic 
pair reflects a beam of light upon a scale after the 
manner of the Thomson reflecting galvanometer, 
and in this way magnifies the small excursions from 
the zero point. ‘The apparatus is said to be exceed- 
ingly sensitive to changes of temperature, and 
correct so long as the angle turned through is com- 
paratively small. 

PUNCHING STEEL PLATEs, 

A contemporary of ours in an article last week on 
the above subject has advocated a mode of making 
rivet holes in steel plates, which we cannot help 
regarding as the most brilliant suggestion of the 
kind which] has ever flashed upon an uvappre- 
ciative professional public,.-Says our contemporary: 
“There are four ways in which a rivet hole can be 





“made, It can be punched or it can be drilled, or 
** it can be punched first, and drilled subsequently, 
‘or it can be first drilled and then punched. .... 
‘* Drilled holes are not conical, and this is admitted 
‘to be a serious objection ; then besides they are 
‘‘ expensive. Now, if plates requiring such holes 
‘* were first drilled to, say, }in., and then punched 
** up to the proper dimensions, say, liu., the cost 
‘‘ of drilling would be reduced, and the conical 
‘* punched hole would be obtained.” The italics 
are ourown. It is, we think, scarcely necessary to 
comment seriously on the above quoted proposal, 
but as an ingenious mode of combining all the dis- 
advantages of a punched hole, with the greater 
= of the expense of a drilled one, and with some 

y no means unimportant practical difficulties all its 
own, the suggestion of our contemporary deserves 
every publicity. 


AN ELECTRICAL THERMOMETER. 

A thermometer for indicating the temperature at a 
distant place by means of electricity has been devised 
by Mr. J. Hicks, of Hatton Garden. A series of 
platinum contact wires are fused into the stem at 
equal intervals of 3 deg. Fahr. for any range of scale 
which may be desired. The bore of the tube above 
the mercury column and a bulb at the top of the stem 
are partly filled with glycerine. A platinum wire, 
fused into the mercury bulb, is connected to one 
pole of a voltaic battery, the other pole of which is 
connected to “earth.” If, now, we suppose a wire, 
in circuit with an electric bell and “ earth,’”’ to be 
rapidly drawn across the contact wires fused into 
the stem, the bell will ring if the circuit be com- 
pleted by the mercury column. If, however, the 
column has not risen sufficiently high for this, the 
bell will remain silent. This passage of the bell 
wire over the series of platinum contacts is effected 
by means of a dial and a revolving arm. The con- 
tacts are connected to a row of studs round the rim 
of the dial, and the bell to the arm, which revolves 
by clockwork. As soon as an observation of tempe- 
rature is required, the arm is started, and passiug 
rapidly in succession over the studs, the bell indi- 
cates what stud the mercury column has failed to 
reach, and hence the temperature. 


LarGe Extinct REpTiLes IN A BELGIAN Coat MINE. 

A very remarkable discovery of fossil remains of 
the iguanodon was lately made in the coal mine of 
Bernisart, not far from Peruwelz and Condé, near 
the Belgian-French frontier. According to the 
communications made by Messrs. Dupont, Gosselet, 
and Von Dechen, the coal measures are found there 
101 metres below surface uader a cover of cretaceous 
strata belonging to the Turonian section. The 
coal measures have, however, no even surface, they 
are, on the contrary, furrowed out by valieys of 
unknown depth and of over 260 metres width ; and 
in one of these subterranean valleys the iguanodon 
remains were discovered at 322 metres from the 
surface, or 221 metres from the Turonian embedded 
in clay. The age of this clay which fills the old 
valleys of the coal measures is computed to be that 
of the Wealden clay or of the Gault formation of 
England, as the remains of a fossil tree, Pinus corneti, 
were likewise found. M, Dupont’s opinion is that 
this particular valley is only a branch of the great 
valley of the Hainaut which was filled up during 
the cretaceous period. The valley was once traversed 
by a stream with plenty of fish, and surrounded by 
high fern trees, under which turtles and small 
lizards found ample food. Such a haunt must also 
have been particularly well suited for these voracious 
Saurians, which occasionally may have perished in 
the floods of clayish mud which now and then swept 
through the valley, and in which we now find them 
preserved. ‘These huge reptiles, which were from 
30 ft. to 40 ft. in length, are therefore not contem- 
poraneous with the deposition of our coal measures, 
they are of a far more recent age, and it is only 
through the singular configuration of these sub- 
terranean valleys that we find their remains side by 
side with seams ofcoal, Their real period was that 
of the Wealden clay. 


ComrounD Non-CONDENSING ENGINES. 

There are not wanting signs that the advantages 
of the compound system as applied to non-condensing 
engines using steam at high pressures is becoming 
rapidly appreciated, and we anticipate that at the 
approaching show of the Royal Agricultural Society 
at Derby, such engines will occupy an important 
place. It will be remembered that at the Kilburn 
Show in 1879, Messrs. J. Fowler and Co., of Leeds, 
first exhibited engines of this type, and we called 





attention at the time to the highly economical | 





results which had been attained with them. We 
have now received from Messrs. Fowler particulars 
of the tests of one of these engines which had been 
supplied to Egypt under a guarantee that the con- 
sumption of Welsh coal should not exceed 2} 1b. per 
indicated horse power per hour. The engine is a 
16-horse supplied to Mr. John Redshaw, of Zifta, 
and it has cylinders respectively 7} in. and 123 in. in 
diameter, with 15 in. stroke, and is run at about 150 
revolutions per minute. The paper before us gives 
the results of two trials made by Mr. Redshaw on 
the 12th and 13th of last month. During the first 
trial, which lasted 2 hours 36 min., the steam pressure 
was from 120 lb. to 125 lb., and the coal used was 
254.5 lb., of which 11.9 lb., was weighed back as 
ashes, &c., leaving the net consumption 242.6 lb. or 
93.6 lb. per hour. As the engine was developing 
44.3 horse power, this was at the rate of 2.14 lb. of 
coal per horse power per hour. In the second 
experiment the trial lasted 3 hours 15 min., the 
steam pressure was from 115 lb. to 120 lb., the speed 
154.revolutions, the indicated power 48 horses, and 
the net consumption 102 1b. of coal per hour, or 
2.125 lb. per horse power per hour. It will be seen 
that in these experiments Mr. Redshaw has given 
the engine credit for the ashes unconsumed ; but 
even if this be not done, the consumption would be 
increased only by about 5 per cent., and the perform- 
ance is a most creditable one, 


ELECTRICITY AND WOOL SPINNING. 

In spinning dry wool, mohair, and alpaca, of a 
high class, the process is seriously hampered by the 
electricity developed in the fibres by their friction 
on one another or on the parts of the machine. The 
repellent action of each electrified filament on its 
neighbours, causes the yarn to get into a blowsy or 
‘‘ stickleback ” state, which renders it very difficult 
to manipulate, Not only does it stand out in a 
touzled condition, but it clings by inductive attract- 
tion to the machinery, or the person tending it, and 
is therefore apt to break. Sometimesin dry weather 
a factory will have to be stopped for several days 
by this a of electricity ; and a spinning 
factory transplanted with its operatives from Brad- 
ford to the United States a few years ago was, for 
this reason, actually restricted to a few months’ work 
a year, during the spring thaws. In England 

ractice has taught the wool spinners to keep the 
bobbins for some time in a damp cellar ; a treatment 
which makes them better conductors and enable the 
electricity to discharge itself from the fibres ; while 
in France certain conducting metallic solutions are 
used to steep the yarn in; but these processes are 
objectionable on the score of mildew, and inter- 
ference with the dyes. Moreover, the storage of 
the bobbins for several months represents a con- 
siderable loss in capital locked up. ‘The new method 
of diselectrifying the wool, described by Mr. E. 
Bright to the Society of Telegraph Engineers and 
Electricians at a recent meeting, is at once a 
scientific and economical one. It simply consists in 
putting the bobbins for a short time into an 
exhausted chamber where the rarefied air, which is 
well known to be a conductor of electricity, per- 
meates every pore of the yarn and discharges it. 
The chamber is of iron, put in metallic connexion 
with the earth, and the bobbins are ranged on a 
small truck running on rails into its interior. When 
the airtight door is closed upon the supply of bobbins, 
a valve connecting the chamber with the exhaust 
bulb and air pump is opened and the pump operated. 
A pressure gauge shows how far the exhaustion has 
been carried. From 10 to 30 minutes are required 
to thoroughly discharge each bobbin, and this is 
equivalent to several months’ exposure to the damp 
air of acellar. Carding can also be facilitated by 
a modification of Mr. Bright's process, which has 
already been successfully introduced with a notable 
saving of working expenses, labour, and capital. 


Tue Gas EneineE Litication. 

The case of Otto v. Linford, which is proceeding 
at the present time in Vice-Chancellor Bacon’s 
Court, is one of great interest to engineers, not only 
on account of the importance of the invention 
involved, but also of the points of law which may 
be raised. The plaintiff, Mr. Otto, sues Mr, Lin- 
ford for the infringement of letters patent granted 
to Charles Denton Abel for a invention com- 
municated to him from abroad by the plaintiff, and 
afterwards assigned to the plaintiff. The letters 
patent are dated the 17th May, 1876, and the 
invention relates to improvements in gas engines of 
a most important character. Prior to 1876 many 
attempts had been made to produce a satisfactory 
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gas engine, but all of them, including the previous 
efforts of Mr. Otto himself, fell short of practical 
success, The invention of Mr. Otto, as manu- 
factured by Messrs. Crossley Brothers of Manchester, 
resulted in a practical form of engine which has 
completely established its reputation as a thoroughly 
practical and efficient motive power. The gist 
of the present dispute lies in the two main points of 
Otto’s invention, which are: (1) The introduction 
of a body of inert gas between the piston and the 
combustible mixture by which it is impelled; and 
(2) the compression of the charge in the cylinder by 
means of the return stroke. In Linford’s gas engine 
two pistons are used in a cylinder of extra length, 
the combustible mixture being introduced between 
the pistons and the explosion forcing them apart. 
The plaintiff's case is that Mr. Linford has appro- 
priated the two points of the plaintiff's invention as 
described above, and that the defendant's cylinder 
with two pistons is equivalent to two of the plaintiff's 
cylinders placed end to end. The defendant pleads 
that the plaintiff's patent is bad by reason of the 
invention having been forestalled by prior inven- 
tions, and also because the patent as regards com- 
pressing the charge in the cylinder is a patent for a 
principle, and that the invention is not sufficiently 
described to validate the patent. Mr. Aston, Q.C., 
Mr. Hemming, Q.C., and Mr. Lawson are counsel 
for the plaintiff, and Mr. Kay, Q.C., and Mr. Brett 
for the defendant. Mr. Bramwell and Mr. Imray 
have been called as witnesses for the plaintiff, and 
Mr. Otto himself has also been put into the box. 
We believe that the defendant has several scientific 
witnesses, and that the case is likely to occupy some 
days longer. A detailed account of the action and 
the matters in dispute will appear in our next, 


A New CENTRAL STATION FOR LONDON. 


We notice that a proposal is afoot to establish at 
the end of Northumberland Avenue a large central 
station for the use of the London and North- 
Western, the Great Western, the London and 
South-Western, and perhaps some other railways. 
The scheme, which is being actively taken up by 
Mr. Charles Waring, embraces also the construc- 
tion of a line of railway which would extend in 
tunnel from the new station along the line of 
the Embankment to Westminster, where it would 
pass between the Houses of Parliament and the 
Abbey, and thence along the Millbank and Chelsea 
Embankments to a junction with the West London 
Railway near the present Chelsea Station. A branch 
also would leave the line just mentioned after it 
passed under the Vauxhall Bridge-road, and rising 
alongside the Embankment would cross the river 
obliquely by four spans of 230 ft. each, and would 
join the London and South-Western Railway near 
the point where it is now crossed by the London, 
Chatham, and Dover. It will be seen that by the 
first-named line the London and North- Western 
and the Great Western Railways would get good 
access to the Central Station vid Willesden and 
Kensington (Addison-road), while as regards the 
London and South-Western Railway the distance 
from Clapham Junction to the Central Station would 
be slightly less than to Waterloo. Mr. Russel 
Aitken and Mr. J. Wolfe Barry are the engineers 
to this scheme, while Mr. Charles Barry is, we 
understand, associated with the work as architect. 
‘That the site chosen for the proposed station is an 
admirably situated one with unusually good 
means of access there can be no doubt. ‘The 
area which it is proposed to occupy would allow of 
a station about 430 ft. in width, and of a length 
about equal to that of the Cannon-street Station. 
‘Lhe proposed terminus would be a low level one, 
the rails being about 7 ft. below the level of North- 
umberland Avenue, while access to the District 
Railway would be under the same roof. The Dis- 
trict Railway itself, it is proposed, to divert to the 
westward, so that between Westminster and Charing 
Cross the new line would lie between the District 
Railway and the river, a branch from the new rail- 
way making a junction with the District at the pre- 
sent Charing Cross Station, The new Charing Cross 
Station of the District line would be on the south 
side of Northumberland Avenue nearer Trafalgar- 
square than at present, It is stated that the worst 
gradient on the proposed railways will be but 1 in 
70, while the sharpest curve will have a radius of 
15 chains, The proposed lines have the great 
advantage of involving but trifling interference with 
house property, while one of them opens up the 
district between Westminster and Chelsea at present 
unprovided with railway accommodation. Altogether 





the scheme is an important one, and its develop- 
ment will be watched with interest. 


AMERICAN [RON AND STEEL Imports. 

The United States Bureau of Statistics has 
recently issued detailed particulars of the imports 
of iron and steel during 1880. The figures indicate 
the sudden revival of trade in America, and pre- 
sent a pleasing contrast to the languishing condition 
of things that has ruled there for the last few years. 
Of course nearly all the increase has gone to benefit 
this country, but even should the existing state of 
prosperity in the United States continue, the rapid 
development of native sources of supply, and of 
iron and steel works, will, before the end of the 
year, go very far to fill the demand which was 
met by importation last year, and 1880 will there- 
fore probably present very exceptional results. 


Imports of Iron and Steel into the United States during 
1879 and 1880. 














Gross Tons. Values. 
Material. —— 
1879 1880. 1879. 1880. 
dols. | dols. 
Pig iron 304,171 | 698,186 | 5,219,224 | 15,004,990 
Castings 54 lll 3.779 | 6,806 
Bar iron exe 43,608 | 113,381 | 1,780,736 | 5,721,825 
Boiler iron i a 82 150 4,867 | 7,817 
Bands, hoops, &c. ... 921 22,604 48,068 | 1,031,708 
Ironrails ...  ...| 17,045 | 117.538 420,849 | 4,076,517 
Steel rails ... .... 22,372 141,245 | 587,898 | 5,098,351 
Sheetiron ... ... 4,874 10,189 | 514,430 | 943,769 
Tin plate ewww |: 154,251 | 158,049 [13,227,659 16,518,113 
Scrap iron... e+») 221,812 619,908 | 3,700,200 14,704,879 
Anchors, chains, &c. 796 1,244 | 82,931 | 140,808 





Total 769,986 1,882,605 /25,590,641 63,255,583 





Besides the above, steel and iron in miscellaneous 
forms were imported during 1880 to the value of 
over 3,000,000/.; these are officially classified as 
follows : 





Values. 
Articles. 
1879 1880. 
dols. dols. 
Hardware 145,356 116,253 
Machinery 715,314 1,601,523 
Firearms nt on 635,515 1,083,305 
Steel ingots, &c. 1,931,952 5,583,363 
Cutlery ia én 1,360,630 1,89,5518 
Files ... exe 105,581 159,956 
Saws and tools 5,959 5,362 
Miscellaneous 2,840,621 6,774,103 
Totals ... 7,740,928 17,219,383 





The total value of these imports during 1880 
amounted to 80,474,966 dols., or about 16,090,000/., 
while in 1879 the corresponding values were only 
about 6,600,000/. It is an interesting and significant 
fact that the value of the exports to America of 
general merchandise during the month of January 
last was 7,080,000 dols. more than in January, 1880, 
while the value of the imports was 10,074,000 dola, 
less. 








FOREIGN TECHNICAL LITERATURE, 
Tue Railroad Gazette (New York) of February 25 
contains a description and illustrations of Captain Eads’ 
patent for ship-railways and cars. 





The Révue Scientifique (Paris), March 12, has a long 
paper on continuous brakes, specially referring to the 
Westinghouse and Smith systems, and giving com- 
parisons of the working of the two. 





An illustration and description of the Stevens locomo- 
tive are given in the Railroad Gazette (New York) of 
March 4. The peculiarity of this engine consists in the 
construction of the boiler and other details, which could 
not be described briefly, The engine-driver is placed at 
the front, so that he has a clear view of the line. 


The Engineering and Mining Journal (New York) of 
March 5 publishes a letter from Dr. Henry Wurtz on the 
‘* Explosive Qualities of Coal Gas and the Strong 
Water Gas,” in which he expresses the opinion that 
explosions of the latter would be far less destructive than 
those of the ordinary gas, and that it is a great advance 
in every way upon the present coal gas. 


The American Machinist (New York) of March 19 
gives details of the pig iron production of the United 
States for 1880, which show a very great increase over 
that of former years. The total product last year was 
4,295,414 tons, or 40 per cent. more than that of 1879, 
although this latter year was much in advance of any of 


the preceding ones. There are blast furnaces in twenty- 
three states, Minnesota appearing on the list for the first 
time. 


In La Lumiére Electrique (Paris), March 12, is an 
article by M. E. Hospitalier on the power required for 
electric lighting. He points out the advisability of 
exact caleulations being made during the approaching 
electric exhibition, with the object of obtaining reliable 
data on the subject. 





La Houille (Paris) of March 13 gives statistics of the 
output of coal and lignite in France for the past year 
which, compared with that of 1879, shows a ‘total 
increase of 2,301,133 tons, tho quantity raised in 1880 
being 19,412,112 tons. Particulars are given of the 
quantities raised in each department. The paper on 
Firedamp is continued in this number, and Mr. Gallo- 
way’s experiments are referred to. 





The National Car Builder (New York) for March 
describes a new four-cylinder locomotive, designed by 
Mr. Henry F, Shaw of West Roxburg, Massachusetts, 
for which the advantages claimed are—increased speed, 
less danger of leaving the rails, and a much steadier 
motion than that of the ordinary locomotives. Drawings, 
measurements, and calculations are also given for the 
construction of sleeping and palace cars, &c. 





The American Manufacturer (Pittsburg), March 4, 
gives the following specification for boiler and firebox 
steel, which has been adopted by the Pennsylvania 
Railway Company. A test strip from each sheet—taken 
lengthwise on the sheet, and without annealing—should 
have a tensile strength of 55,000 lb. per square inch, and 
an elongation of 30 per cent. in a section originally 2 in. 
long. Sheets will not be accepted if the test shows a 
tensile strength of less than 50,000 1b. or greater than 
65,000 1b. per square inch, or if the elongation falls 
below 25 per cent. 


The Coal Trade Journal (New York), March 9, 
describes a system of haulage used in the Buck 
Mountain anthracite collieries, Pennsylvania. An end- 
less wire rope is employed, the distance being about 
half a mile, and the curves very sharp in several places. 
From 50 tons to 80 tons weight is hauled at a time. 
The rope has already been in use for twelve months; 
the total expense for repairs has been 75 dols., it having 
been broken byan accident. A 14-in. cylinder engine, 3-ft. 
stroke, is used, and the cost is calculated to be very much 
less than that of the ordinary horse or mule traffic. 


Glaser’s Annalen fiir Gewerbe und Bauwesen (Berlin), 
March 15, states that during the past fortnight orders 
have been given out by the German railways for about 
20,630 tons steel rails, 10,100 tons iron sleepers, 5215 
tons accessories, besides a large quantity of wheels and 
axles, tyres, &c. The Hannover’sche Maschinenbau- 
Anstalt has lately secured orders for 32 locomotives, of 
which 6 are for Germany, 12 for Finland, 10 for Italy, 
and 4 for Spain; whilst the Borsigschen Locomotiy- 
fabrik has 10 locomotives in hand, 9 being for German 
railways, and one for Molland. 





The Scientific American (New York) Supplement of 
March 12 contains a description and illustrations of the 
Plattsmouth Bridge on the Chicago, Burlington, and 
Quincy Railway. The total length is 3000 ft. from out- 
side to outside of abutments ; it was completed in a little 
over twelve months, having been begun in July, 1879, and 
opened for traffic in August, 1880. It is calculated to 
resist a wind pressure of 50 lb. per square foot on the 
empty bridge, or about 301b. with a train uponit; and 
the roadway is so constructed that it is expected to carry 
a train safely, even were it to leave the rails. 


The Giornale det Lavori Pubblici (Rome), March 16, 
contains a series of questions issued by the Commission 
on Coast Illumination, addressed to ship captains, both in 
the Royal Navy and mercantile marine, chambers of 
commerce, steam navigation companies, in fact, to all 
persons qualifiod to give information on the subject. 
These are invited to give their experience as to what 
parts of the Italian coast are well or ill lighted, the 
merits of coloured lights, the frequency of irregularities, 
the system of buoys at present in use, and any other 
kindred matters which have come under their observa- 
tions; and suggestions on all these points are requested. 





Ia Métallurgie (Paris), March 16, gives particulars 
of the contract for 190,000 tons cast steel rails for the 
French railways, the prices for which ranged from 228 fr. 
to 252 fr. perton. One lot of 26,000 tons, for which the 
price quoted was 252.95 fr., was not given out, the price 
being considered too high. 

It also states that a petition has been drawn up and 
signed on the Brussels Exchange, requesting the Govern- 
ment to make a trial of the new steel guns made by the 
Société Cockerill, with the object (if practicable) of 
rendering Belgium independent of foreign manufac- 
turers of arms. 





Tho Revista Minera (Madrid), of March 8, gives an 
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article from a local paper—E/ Minero de Almagrera—in 
order to call attention to the injury done to the Spanish 
mining interest by the heavy imposts to which it is now 
subjected. Besides various indirect charges, the rates 
levied on exportation are so heavy that many valuable 
ores will not pay the cost of working, and are allowed to 
lie idle; and the tax of 1 per cent. on the gross produce 
of mines, levied at the pit’s mouth, is felt to be a crush- 
ing burden on this industry. The article asserts that the 
cost of collection is greater than the product of the tax, 
so that the result is purely injurious; and it demands for 
Spanish mining and manufactures—not protection, but 
simply freedom. 





The Moniteur des Intéréts Matériels (Brussels), 
March 20, referring to the weakness of the iron trade in 
Europe at the present time, is of opinion that the great 
evil is over-production ; and suggests, as the only 
remedy, stoppage of some of the furnaces and mills. The 
Belgian iron rail mills, capable of producing from 130,000 
to 140,000 tons per annum, are now turning out sheets 
and bars, for which there is but little demand, the time 
being past when these could be forced on to other 
markets. Five thousand tons rolled iron rails were 
sold at Utrecht on March 15, and the highest price 
offered was 74 fr.20c. It is said that the French rail 
mills are extremely busy, notwithstanding that there 
are still 50,000 tons for the Goyernment railways not 
yet given out. 





An illustrated paper on Emery Grinding Wheels 
appears in the Moniteur Industriel (Paris) of March 10. 
The Naxos emery is stated to be by far the best, contain- 
ing scarcely any trace of iron; and it is pointed out that, 
from having a very restricted use, emery wheels are 
becoming almost universally employed. 

The number of March 17 contains particulars of some 
of the prizes offered by the Society for the Encourage- 
ment of National Industry, Paris. Amongst these are, 
a prize of 2000 francs, to be given in 1882, for an engine 
of 25 to 100 horse power, to burn not more than 
700 grammes — 1.54 lb. of good coal per hour per horse 
power, and to cost from 300 to 400 francs per horse power ; 
and a prize of 1000 francs for a motor, suitable for small 
workshops, of the power of from 6 to 20 kilogramme- 
metres per second. Similar prizes for a small motor 
were offered last year, the first being taken by a hydraulic 
engine, and the second by a gas motor; and it has been 
decided to offer the same again, in order to secure varied 
designs. Other premiums are offered for machines for 
various manufacturing processes; and, in 1885, 3000 
francs will be given for the best method of conveying 
power to a distance. 





An abstract of Mr. S. A. Ford’s paper on the “‘ Method 
for estimating Manganese in Spiegels, Irons, and Steels,” 
read before the American Institute of Mining Engineers, 
is published in the Jron Age (New York) of March 3. 
The process recommended is as follows: The steel, 
spiegel, or iron, is dissolved in strong nitric acid, and 
then boiled,—chlorate of potash being thrown in from 
time to time. Binoxide of manganese is thus formed, 
and precipitated. When all the manganese has been 
oxidised, a few more crystals of chlorate of potash are 
added; it is boiled for a few minutes longer, and 
then filtered through asbestos. The manganese will all 
remain upon the filter. 

The same gentleman read a paper on the amount of 
manganese necessary to remove the oxygen from iron, 
after it has been blown in a Bessemer converter, and 
gives a number of calculations, showing that it is possible 
to estimate almost exactly the proper quantity to be 
added. 








THE CORROSION OF IRON AND 
MILD STEEL. 

At the meeting of the Institution of Civil Engineers, 
held on Tuesday, the 22nd of March, Mr. Abernethy, 
F.R.S.E., President, in the chair, the paper read was on 
““The Comparative Endurance of Iron and Mild Steel 
when exposed to Corrosive Infiuences,’’ by Mr. D. Phillips, 
M. Inst. C.E. 

The author was a member of the committee appointed 
by the Admiralty, in June, 1874, to inquire into the causes 
of corrosion in boilers, and since the dissolution of the 
committee he had made further experiments with the same 
objects in view. The results were given of numerous tests, 
the surfaces of the specimens in nearly all cases bein 
bright. Illustrations were shown of gytta-percha an 
plaster - of - paris rr taken from many of the 
specimens. Tubes of different brands of iron and steel 
were subjected to various tests in a special apparatus at 
Sheerness Dockyard. Some of the tubes were welded, 
others were cold drawn; with one exception, they were all 
specially prepared. Each tube had an exposed surface of 
9.58 square feet. The iron tubes lost 45.4 per cent. less in 
weight than the steel. Small discs of iron and steel were 
also tested in another set of tubes in the same apparatus. 
‘the percentage in favour of the irons was 56.7. Pieces of 
iron and steel of different brands were suspended for 
twelve months in two marine boilers, one vessel having a 
jet condenser, and the other a surface condenser, and also 
in a feed-water heater supplied with fresh water. The 
percentages in favour of the irons were 32.7, 27.5, and 





11.8 respectively. Plates of Bolton steel and Lowmoor 
iron, 10 in. by 8in., were likewise placed in the boilers of 
the two vessels mentioned. Half of the number were with- 
drawn after thirteen months, and gave a percentage in 
favour of the irons of 32.7—corrosion in the steels, in the 
form of pitting, being most marked. Of the remaining 
eight plates, four remained in the boilers twenty-one 
months and four twenty-two months, the result being 
28.6 per cent. in favour of the irons. Plates of the same 
two metals, 15 in. by 8 in., were suspended for thirteen 
months in the feed-water heater. The percentage in favour 
of the irons was 10.9. The corrosion in the steels was only 
slightly more marked and irregular than in the irons. 
Plates of Lowmoor iron and Landore steel, suspended in 
pairs in vessels under slightly different conditions, gave a 
percentage of 4.8 in favour of the irons. 

The author next referred to a series of experiments with 
iron and steel plates (crucible, Bessemer, and Siemens 
steels, and Staffordshire and Yorkshire irons), suspended in 
the boilers of ocean and coast-going steam vessels belong- 
ing to various shipowners. The ex surface of each 
plate was 37.89 square inches. Taking the results from 
fifty-six sets the percentage in favour of the two irons over 
the Bessemer and Siemens steels was 21.3. The different 
results obtained from some of the sets might be thus sum- 
marised : No. 43 set was suspended in the boiler 285 days. 
The boiler was filled fourteen times with fresh water, 2 in. 
of water being blown off daily. No. 2 set was in the 
boiler 311 days. The boiler was filled eight times with 
fresh water, and five times with sea water, 3 in. of water 
being blown off daily at sea, and 12 in. at intermediate 
ports. The mean loss of weight in No. 2 set was 825.4 
grains, as compared with 347.7 grains in No. 43 set, or 
nearly 2} times as much. Boiler 62 was filled five times 
with fresh water, 1 in. of water being blown off daily. The 
plates were in the boiler for 298 days. The mean loss of 
weight was 364.9 grains, as compared with 825.4 grains in 
No. 2 set. Set 84 was in the boiler 43 days, the boiler 
being filled four times with sea water and once with fresh 
water, an average of 73 in. of water being blown off daily. 
The mean loss of weight was 575.7 grains as against 364.9 

ains in 62 set, being at the rate, per month of thirty 

lays, of 401.78 grains in 84 set, against 36.7 ins in 62 
set. Comparing set No. 9, which was suspended in a jet- 
condensing boiler, with 62, which was subjected to some- 
thing like the most improved method of surface-condensing 
treatment, the loss in No. 9 was nearly four times that in 
No. 62 set. These results clearly proved the error of the 
conclusions arrived at by many experienced persons previous 
to the appointment of the boiler committee. 

Experiments made by the author with plates similar to 
those last mentioned, placed in sea water, in rain water, 
exposed to the weather only, and exposed to the weather 
and dipped in sea or rain water daily, gave a result of 64.8 
per cent. in favour of the irons, omitting the hard steel. 
The corrosion was strikingly local and severe in the set 
placed in rain water. Wetting the metals daily, especially 
with sea water, and exposing them to the weather, ca’ 
very severe corrosion. The results of these experiments 
incontestably proved, that under almost all circumstances 
iron, and especially the harder sorts, was far superior to 
steel in the resistance it offered to corrosion. 

The author remarked that, in his opinion, such theories 
as that corrosion was caused by galvanic action between 
metals and their oxides, or between different brands of 
iron or steel, or between iron and steel, were practically 
unworthy of consideration. He then p ed to say 
that steel had probably received more than its fair share 
of praise as regarded homogeneity and uniformity of tem- 
per. Although iron was inferior to steel as ed 
cinders, laminations, &c., yet mild steel was net without 
original defects, as was shown by several of the gutta-percha 
impressiuns. Moreover some of the tubes and discs before 
mentioned presented after testing a damaskeen appearance 
similar to gun barrels. 

Surprising differences of temper were exhibited in the 
cold bending of the metals tested in the tube apparatus, 
not only between the various brands, but also between the 
tubes of each brand. The difference between the behaviour 
of the tempered and the annealed steel specimens under the 
cold bending test was also most marked. 

It would seem that in the purifying of metals, in order 
to render them more ductile, elements, such as carbon, 
phosphorus, &c., were eliminated, which no doubt ren- 
dered the metals more liable to corrosion. In the metals 
tested in sea-going boilers, the ordinary BB Staffordshire 
iron proved 9.6 per cent. better than the best Yorkshire, 
as regarded loss of weight, and the harder steel 20.9 per 
cent. better than the two mild steels. In the tube experi- 
ments, the ordinary iron tubes proved 122.2 per cent. 
better than those specially prepared. Again, the tubes 
called ‘‘ improved metal’’ were 31.1 per cent. better than 
the tubes called ‘‘improved homogeneous metal,” by far 
the most ductile and expensive of the two. 

It appeared from recent analyses that the percentage of 
pbosphorus ranged from 0.20 to 0.21 in the cruder irons, 
from 0.7 to 0.14 in the better sorts, and from 0.016 to 0.04 
in the milder steels. The amount of carbon in iron ran 
from 0.0545 to 0.074 per cent., whilst in mild steel it varied 
from 0.131 to 0.273 per cent. From 0.0649 to 0.1080 per 
per cent. of manganese was found in iron, and from 0.238 
to 0.3317 per cent. in steel. These results confirmed the 
author’s conclusions, that the commoner irons, containing 
the most phosphorus, resisted corrosion better than the 
superior sorts, and the harder steels, containing the most 
carbon, better than the softer and finer sorts. 

In conclusion, the author remarked that much yet 
remained to be done to produce a metal at once strong 
and ductile, but at the same time better able than mild 
steel to withstand corrosion. On the other hand, the 
treatment of marine boilers might be so modified, —- 
cially with the aid of zine properly applied, as to enabl 
the purer metals to be used in their construction. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the attendance 
on ’Change atMiddlesbrough was thinner than usual, and 
the market was very flat. Messrs. Co and Co., the 
warrant storekeepers here, had a stock of 156,976 tons, 
which was an increase of 1610 tons on the previous Tues- 
day. At Glasgow their stock stood at 533,693 tons. There 
was little business done. At the opening of the market 
No. 3 Cleveland pig was quoted 37s. 6d. per ton, but it 
improved 3d. per ton. Makers declined to do business at 
less than 38s. per ton. Shipments are more active, but the 
total production of the district is so large that consumers 
believe that prices will further recede. It is anticipated 
that the Cleveland Ironmasters’ Association returns for the 
present month will show a considerable increase in stocks. 
The make is certainly in excess of the demand, and unless 
there is a marked improvement shortly, some of the blast fur- 
naces will be blown out. It is net likely that any united 
action on this matter will be taken by the ironmasters. Each 
firm will be left to act according to circumstances, and 
those who have orders which will keep their plant occupied 
for the greatest length of time will continue in operation 
longest, while those who are getting short of contracts will 
soon be compelled to extinguish some of their furnaces. 


The Finished Iron Trade.—There is still a great deal of 
work in hand in the finished iron trade, but there is more 
difficulty in obtaining orders, and prices are weaker. Bars 
are quoted 51. 5s., angles 51. 10s., plates 61. 2s. 6d. per ton, 
free on trucks less 24 per cent. The number of men 
employed in the north of England is very large. 


Shipbuilding and Engineering.—On the Tyne, Wear, 
and Tees the shipbuilding trade continues in a healthy 
condition. There have been a great many launches since 
the beginning of January, and there are now a large 
number of very fine steamers in course of construction. 
Most of the yards have work in hand which will occupy 
them the whole of this year. Engineers are well off for 
work and have a fair number of inquiries. Iron founders 
are again busy. 


The Coal and Coke Trades.—There is no alteration in 
the coal and coke trades. 


The Cleveland Miners.—Throughout the whole of the 
Cleveland district the ironstone miners are agitating for 
weekly pays. They are getting up a monster petition to 
the mineowners on the subject. 


Cleveland Blast Furnacemen and Trades Unionism.— 
The blast furnacemen are turning their attention to 
unionism. Last night and this morning they have held 
meetings at Middlesbrough, and have resolved to form a 
— of blast furnacemen’s societies in the north of 

ngland. 


The Steel Trade—The steel trade in Cleveland has 
grown to large dimensions. Messrs. Bolckow, Vaughan, 
and Co. have the largest steel works in the world at 
Eston, Middlesbrough, anf they are still making exten- 
sions. With 15-ton Bessemer converters and the hydraulic 
machinery which they have for working their mills, their 
regular output will soon be close upon 3000 tons of rails 
per week. The Grimes Steel Works at Middlesbrough 
are rapidly approaching completion. These works will 
as complete as any in the kingdom. During this week it 
has been rumoured that efforts are being made to form a 
company for the purpose of establishing steel works on 
the marshes at Middlesbrough. It is stated that the works 
will be erected for the production of steel by the Thomas- 
Gilchrist process. 








Messrs. S. OWENS AND Co.—We observe that Messrs. 
S. Owens and Co. have issued a special catalogue of general 
machinery and apparatus for gas works, especially of a 
large variety of Mann and Owen’s valves. The catalogue 
also embraces a number of pumps, engines, boilers, steam 
fittings, cranes, &c. 





AIRSIDE SLAG CONCRETE WorKs.—The Airside Hema- 
tite Iron Company, who have introduced concrete slag as a 
substitute for stone, have erected at their works in Hunslet, 
Leeds, new offices, in which all the door and window 
facings, and the ornamental work of a rather picturesque 
edifice, are composed of the slag from their own furnaces. 
The Airside Company are, it is understood, supplying the 
Midland and North-Kastern Railway Companies with 
slag concrete flags ready prepared for use, for the laying 
down of platforms at railway stations. 





HUNGARIAN INTERNATIONAL EXHIBITION OF AGRI- 
CULTURAL MAcHINERY.—It is announced that the 
Chamber of Agriculture of the county of Fala in Hungary 
intend to hold in the town of Fala-Egerszeg on the Ist, 
2nd, and 3rd of May, 1881, an international exhibition of 

cultural machinery (excluding steam machinery), and a 
ploughing match. The machinery exhibited will be 
subjected to competitive trial, and diplomas first and 
second class of honourable mention will be awarded. 
Machinery or implements to be exhibited have to be in 
Fala-Egerszeg at the latest by the 20th of April, 1881. 
Applications for space have to be made up to the Ist of 
April to the Chamber of Agriculture (Landwirthschafts- 
Verein) in Fala-Egerszeg, Hungary, and must specify the 
objects intended for exhibition and their price. The 
Landwirthschafts-Verein will purchase of the awarded 
machinery to the amount of 1500 florins. Further informa- 
tion respecting the exhibition will be furnished on ap- 
plication at the Imperial and Royal Austro-Hungarian 
Consulate-General, 29, St. Swithin’s-lane, E.C. 
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“ENGINEERING” ILLUSTRATED PATENT RECORD. 


Compitep By W. LLOYD WISE. 


APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
MARCH 21, 1881. 


In the Cases of Inventions communicated from Abroad 


the Names, &c., 


of the Communicators are given in 


Italics after the " Abbreviated Titles. 











Nos. 
am | of Ae ABBREVIATED TITLES, &0. 
Dates. ie 
1881 
108 5, | G. W. von Nawrocki, Cop apiaticn and appliances con- 
| Berlin, nected therewith, for continuous 
spinning machines. &. Sehrke and 
Riildge, and Hildebrandt, Berlin, 
} Germany. 
1109 | Apparatus for cutting and clearing 


J. } Stannery, Lon- 
don 


1110 | R. J. Jenkins, London. 


J 
1111 | J. Hawthorn, J. P. 
Liddell, and_ P. 


Hawthorn, New- 


town, Cheshire. 
1112 | 8. c Joyce, Wood 
Green, Middlesex. 
1113 | H. Gardner, London. 
| 
1114 | E. T. Jones, South- | 
ampton. 
1115 | P one, Genoa, 
| Italy. 
1116 | A. Lege, London. 
| 
1117 | H. §. Wilton and B 
| _ §. Weston, London. 
1118 | C. H. Binney, Ilford, 
| . 8. W. Blyth, 
r, Essex. 
1119 8. Pie Sutton, Surrey. 
1120 | | §. Pitt, Sutton, Surrey. 
1121 | J. ¥. Bae, Wed nes- 
bury, Stafford 
1122 | CG. a Birken- 
head, Cheshire. 
1123 | P. van Gelder, Liver- 
| pool. 
1124 | F. J. Burrell and T. T. 
| el Thetford, 
Norfolk 
1125 | H, Codd, London. 
1126 | J. Darling, Glasgow. 
1127 | W. Fairweather, Glas- 
OW. 
Mar. 
16 
1128 | F. W. Webb, Crewe, 
Cheshire. 
1129 . Thompson, 
Liverpool and Lon- 
1130 | H. C. F. Jenkin and 
A. C. Jameson, 
Edinburgh. 
1131 | 8. V. Wheatly, Shef- 
field, Yorks. 
1132 | E. Coote, Wimbledon, 
Surrey. 
1133 | T. W. V. Harte, Red- 
dish, Lanc. 
1134 | J. Fyfe, Glasgow. 
1135 | W.E. Gedge, London. 
1136 ; W. R. Lake, London. 
1137 | F. H. F. Engel, Ham- 
burg, Germany. 
1138 | W.P. van Wyk, Lon- 
don, and B. Armi- 
tage, Manchester. 
1139 A. M. Clark, London. 
1140 | A. M. Clark, London. 
1141  T. Morgan, London. 
1142 | R. Marshall, Wands- 
worth, Surrey. 
1143 “e Comings, Lon- 
1144 | H. J. Haddan, West- 
minster. 
1145 | G. W. von Nawrocki, 
Berlin, Germany. 


| Aromatic salt. D. 


a ice, applicable to other | 


urposes. 
Fastenings for bale ties or binders. 
B. Morse, Rhinebeck, New York, 
C S.A. 
Expanding rollers or apparatus for 
stretching fabrics. 


| Surfacing asphalte or other resinous 
or bituminous roadways, &c., to 
render the same slipless. 

Omaiines and other like vehicles. 

. F. de Moraes, Rio de Janeiro, 

Bree. 

Apparatus for iaaehing life buoys 
and attached lights 

Chairs. 


Appmetes for measuring, recording, 
. a, a the depths of 
1q 


Safety fittings for saddles. 


Ditching, draining. and pipe-laying | 
machinery, 


Telegraphy. 0. Lugo, New York 
US.4 
B. Robins, 


lone. Ww. Cincinnati, 

cast vs pots known as belly pots, 
and others of like character. 

Fasteners for scarfs and like 
articles of dress capable of being 
fastened by a single button. 

Driving — of roller mills for 
crushin, ding, and appa- 
ratus for "protecting the said 
rollers from the accidental intro- 
duction of iron particles between 
them. 

Steam and other motive 
engines, and steering 
and engines requiring 
control. 

Bottles 
liquors. 

Apparatus for sharpening pencils 
and protecting the sharpened 
points, y applicable to other 
penci] sharpeners. 


power 
engines 
similar 


for containing 


Apparatus for producing and in- | 


jecting air and water spray or 
vapour into furnaces. J. Glasier. 
arts. 

Locomotive and traction engines 
and boilers. 

Steam boiler and other 7 ae 
0. D. Orvis. Chicago, U.S 2 

—_ motor engines using gas as 
uel. 


Skates. 


Apparatus for marking out lawn || 


tennis courts or the creases for 
cricket, &c. 
Milk cans. 


to be used as miners’ hand 
ead lamps, and otherwise. 

Umbrellas, sunshades, and para- 
sols. Messrs. Revel, Lyons, France. 

Machinery for combirg wool, &c. 
F. G. Lange, St. Ache s- Amiens, 
France, 

Manufacture of s‘ieets and plates of 
tin, zinc, and lead, and ailoys of 
these metals. ¥. ¥. /lamburge: 
Gummiaaren Co npany, Hamburg, 
Germany, 


A framed blind cloth. 


—— 


Feed- water regulators for steam 
boilers. C. 2/, Au/ne, Butler, Penn., 
U.S.A, 

Handles for shovels, Se. we. &, 
Johnson, Maine, U.S.A. 

de Raismes, Paris. 

Venetian 


nasse,and L, 
Appliances —— to 
and other blinds. 
Door locks. 


shay, New 


Refrigerators. J. A. For 
i specifica- 


York, U.S.A. (Complete 
tion deposited). 

Bits for horses. @. W. W. ron 
Nostitz and Tacncke ndor: f, Rossi- 


vein, Saxony. 


= rch} 
| F. MacDermot, Dub- 


aerated | 


1182 
1183 
Viard, J. Espi- 





1150 
1151 | 


1152 
1153 
1154 
1155 
1156 
1157 


1158 
1159 
1160 


1161 
1162 


1163 


1164 





1165 
1166 
1167 
1168 | 


1169 | 


1170 
1171 


1173 


1174 





1176 


1177 | | F. E. Martineau, Bir- | 


1184 





J. C. Johnson, 


F. on ita. 
*S. “t. eH ushers, Stock-| 


J. I. Warman, Co ven- 


NAMES, &c., OF 
APPLICANTS, 


A. Sweet, London. 

H. J. West, London. 

F. J. Bolton and J. A. 
Wanklyn, London. 

L. 8. Powell, Lon- 
don, and ©. V. 

Boys, Oakham, Rut- 

J. Noad, Ham, Ess>x. 


C. Wraa, London. 


H. Codd, London. 
H. Codd, London. 


J. Packham and J. 
Pelton, Croydon, 
Surrey. 

8. J. Payne, Charlton, 
Kent. 


J. A. &C. M. Elstob. 
Camberwell, Sur- 


rey. 
G. W. Stafford, Law- 
rence, Mass., U.S.A. 


Ww. P. Thompson, 


ndon 
H. C. F. " Senkin and | 
ae craze Edin- | 
E. Garey, H. Gaskell, 
Jun., and F. Burter, | 
Widnes, 
J. a Oldham, 


E. P. Alexander, Lon- 
don. 


B. Hunt, London. 


T. A. Marshall, Kin- 
ning Park, Renfrew. 


E. F. Schone, Gross- 


rohrsdorf, Saxony, 
J. B. Scarlett, Oxford. 
| W. RB. Lake, London. 


W. R. Lake, London. 


T. Singleton, Darwen, 


anc. 
J. H. Johnson, Lon- 
don. 


J. Bryceson, London. 
A. W. L. Reddie, Lon- 
don. 


F. A. C. Koenemann, 
et and Cologne. 


W. R. Lake, London. 
Wed- 
resbury, Stafford. 


mingham. 


T. Walker, Birming- | 
ham, 


L. Sterne, West- 


minster. 


T. F. Burgess, Dundee. 


Forfarshire. 


8. Hands and W. 


Weaver, Wolver- 
hampton, Stafford- 
shire. 


X. Courtil. Albertville, | 


Savoy, France. 


M, Bauer, Paris, 
J. A. Berly, Peckham, | An hermetic system of joints appli- | 
Surrey. | 


Brigh ton, | 


try, Warwicks hire. 


J. Mactear, Glasg ow. 


| Apparatus employed in the alkali | 


ABBREVIATED TITLES, é&c. 


| 
| 


Water heaters for boiling or other 


purposes. 
| Apparatus for production of trans- 


nt ice. 
Manufacture of coal gas for illumi- 
nating purposes. 
Water pipes. 


sO applicable also as rivets for 
ts and shoes. 
Fireman's dresses, and appliances 
connected therewith, for pro- 
a him against fire and 


a for opening internally 
stoppered bottles 

Apparatus for stamping letters, &c., 
with stamps representing diffe- | 
rent values. | 

Packing bottles. 


Manufacture of firebricks, retorts, 
crucibles, &c., intended for resist- 
ing intense heat. 

Postal wrappers. . 


Cop spindles. 


Apparatus for measuring heights to 

called the “ hypsometer.” 

Improved beverage or liquor. ¢. 
Desnos, Paris. 

Caloric motor engines worked by a | 
simultaneous combustion of gas | 
and fuel, or temporarily of either. 

| Purification of alkaline solutions. 


| 
Steam generator and other furnaces. | 
A method of and apparatus for desic- | 
cating eggs, &c., and improved | 
products resulting therefrom. 
J. Cadwell, Chicago, U.S.A, 
Lockstitch sewing machines. J. | 
Bond, Jun., and CC, M. Swain, | 
Philadelphia, U.S.A, 
Manufacture of useful products | 
from wheat. 
Apparatus for stopping steam and | 
other engines from a distance. 
Marine governors. 
Indicating apparatus to be placed in 
- situations for — ng. 
P. J. Pointe and C. P. Porcher. | 
Paris, | 
Saddles of bicycles or similar | 
vehicles, and supporting and ad- | 
justing devices for same. ©. //. | 
Veeder, New York, U.S.A. (Com- 
plete spec tification), 
Looms for weaving. 





Cocks, valves, or apparatus for re- | 
gulating the flow of fluids. J. | 
Zeleny, Prague, Germany. 

Mets of Ayn strips or pieces of | 

rinters’ use, known as | 
he fenibare, &c., and blocks | 
for wood letters. 

Method of and apparatus for assort- 
ing pulverised materials. WW. 
Kracht, Orel-Vitebsk Rail way, 
Russia. 

Manufacture or ornamentation of | 
mouldings, frames, &c., for de- 
corative purposes. 

Machinery for breaking pig iron. -y | 
A. Blake, New Ilaren, Conn,, U.S.2 
(Complete spec ification etieh. 

Machinery for manufacture of 
welded iron and steel tubes. 

Machinery for manufacture of 
hinges. 

Gunnecters of braces for suspending 
trousers and drawers. 





Helical springs. 


Noedles and needle slides for sewing | 
machines 

Taps or coke in connexion with a/| 
metal bush and screw being in- 
serted in the barrel or vessel in 
the place of a cork, and secured 
to the barrel or vessel for drawing 
ale and other fluids. } 

Apparatus for cleaning, &c., boots 
and shoes. 


| Knife handles. @ 
Chéene Roud, Puy de Dime, 


| 
| 
| 
| 


Bour gade, Le 
France. 





cable to engines, machines, and | 
pipes. LZ. Langlois, Louvain, Bel- | 
gium, | 
Machine guns. | 


Chain gearing for use in actuating 
or driving machinery. 

— les applicable to other veloci- 
pedes. 





manufacture. 





1197 


1198 
1199 


1200 


1201 
1202 


1203 


1204 
Mar. 


1205 


~ 
po) 


1206 


1207 
1208 
1209 
1210 
1211 
1212 


1213 


1214 


1215 


1216 


1217 
1218 


1219 


1220 


1221 


1222 


1223 
1224 


1225 


1226 


1227 


1228 | 


1229 





P pines, oa 





I. Pick, London. 


F. H. F. Engel, Ham- 
burg, Germany. 


W. R. Seaton, Man- 
chester, Lanc. 
C. Warner. London. 
W. 8. fui. iL. 
we 
Leslie Bris- 
E. G. ‘Brewer, London. 


D. H. Dade, London. 


P. Jensen, London. 


F. Wolff, Copenhagen. 
L._ Higginbottom and 


T. Mancock, Man- 
chester, Lanc. 


E. A. Brydges, Berlin, 
Germany. 


E. A. Brydges, Berlin, 


Commee ay 
M. Boulton, 
a. Park, 0xford- 


shire. 
H. Brackebusch, Bor 


lin. Germany. 
R. Bull, Peckham 
Surrey 


H. J. Haddan, West- 
minster. 


R. R. Harper, London. 


P. Wood, West Brom 
wich, Staffordshire. 


E. Hunt. Glasgow. 

G. New, a square 
Middlese 

J. Bernard, "Londen. 


H. Mills, Birmingham 


Warwickshire. 
J. A. Dixon, Glasgow. 


G. W. von Nawrocki, 
Berlin, Germany. 
R. Sherwin and G. 
Evans, Worcester. 


J. Imray, London. 


J.D. — re Bir- | 
mingham War- 
wickshire. 

W. L. Hunt, West 
minster. 

G. W. von Nawrocki, 


Berlin, Germany. 


T. Tongue and T. E. 


Bladon 
ham, 


Birming- 
arwickshire, 


J. H. Johnson, London. 


A. Harvey and W. 
Borland, Glasgow. 


W.H. Monks, Chester, 
Cheshire. 


A. Rigg, London. 
J. Couper and J. El- 
cock, Glasgow. 


J. A. Dixon, Glasgow. 


W. Evans, M. Smith, | 


and D. Braithwaite, 
Manchester, Lanc 

E. Davies, Liver- 
pool, 


T. Elcoate, Liverpool, 


ne. 
W. 4H. Halliwell, 
Brighton, Sussex. 


| Caloric @ 
ing fi 











——_... 





ABBREVIATED TITLES, &0. 


Travelling rugs or wrappers. 

M: rapa | for cutting and finishing 
the teeth of combs, &c. New York 
Hamburger Gummniwaaren 
pagnie, Hamburg, Ger many, 


Ventilating gentlemen’ s hats. 


Com 


Stopper for bottles. 
Locks. 


Time checking apparatus for work- 
men and others 

Balloons or earial. machines, 
bayeur, Paris. 

Non-conducting compositions or ma- 
_— for covering steam boilers, 


E and perforating paper, 

c., and apparatus therefor. j/M/. 

Hohenstein and Lange, Berlin Ger- 
many, 


A, De- 


| A bag | process for preserving eggs. 


T. J. Boje, Copenhagen, 
| Carriages running on tram ways, Tail 
ways, and common roads, for pre- 
—s accidents and clearing the 
track, and means employed there- 


vehicles. uv. 
Vienna. 

| Apparatus for emptying cesspools. U’. 
Goetzenbruegger, Vienna. 

es wherein the work- 
£ is heated by internal 

combustion of gas or other fuel. 


for. 
| Wheels for carriages and other 


Goetzenbruegger, 


| | Manufacture of printing ink. 
, | Production of beverages. 


| Supports or or feet for pianos and other 
ure, J. Goetyeluck, Bruges, 
Bulpiom 
Electrical apparatus for automati 
cally recording the times of sig- 
nals given and received, applic- 
able for use on i and for 
other registering purpose: 
| Leleieating dies or saalds for the 
manufacture of bricks, tiles, and 
other ceramic wares. 


resses. 
Umbrella frames. 


| Baths and the apparatus connected 


therewith 
Button-hole sewing machines. /). 
Mills, Philadelphia, Penn, USA 
Production of colouring matters 
from para-nitro-benzaldehyde, or 
from its aw and aromati 
bases, . Fischer, Munich, Ba- 
rarta, 
Copying presses. 
in, Germany, 
Apparatus for holding photographic 
or other pictures or objects. 
Treatment of marine vegetables for 
the separation of their saline, 
cellulose, and gelatinous con- 
stituents. A, de Saint Yves, Parts 
Lamps. AM, Schwintzer and Groff, 


Berlin, Germany, 


O. Michaelis, Ber- 


Apparatus for measuring and r 
gistering the flow of liquids. 

Mode of and apparatus for perforat 
ing paper. AM, Heyman, Berlin, 
Germany, 


Bicycle, tricycle, and other lamps. 


Ingots and methods of casting the 


same, and articles made there- 
from. £. Wheeler, Philadelphia, 
Penn., USA. 


nee valves for kitchen and other 

ers, and for vessels in which 
steam or other expansive fluids 
are compressed. 

Breechloading small arms and 
machinery for the manufacture 
of the barrels of small arms. 


Pumps for raising water, &c. 
Manufacturing of certain kinds of 
ornamental glass,and apparatus 
employed therefcr. 
Manufacturing of colouring mat- 
ters suitable for dysing and 
printing, and oa of a 
new mono-sulpho acid of beta 
naphthol, and its salts and deriva- 
tives. C. Rumpff, Elverfeld. 
Printing machines. 


Apparatus for cleaning and sepa- 
rating wheat and other seeds, and 
for cleaning and separating ores 
and other like granular materials, 
and in mode of and apparatus 
for driving such like apparatus. 

Condensation of steam, and appa- 
1atus therefor. 


Manufacture of shoes for the use 0 


velocipedes, 


ERT 
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= oF iPetitit ABBREVIATED TITLES, &o, _|| INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 

=... al COMPLETE SPECIFICATIONS. 

¥ . For Particulars, see Corresponding ean in Lists 

1230 | A, C. Henderson, Lon- | Unbreakable composition for use in Applications for Patent 
don. the manufacture of dolls and , 

other playthings, or for other |! wo. | Name. | No. | Name, [No | Name 
. J. W. Platanoff, Moscow, - 43 s > » 
Russia Eg 
: — 9: ddan 1169 | Lake 
1991 | R. Ballard, London. | A kiln or oven, and a boiler for|| 109% | Clark 1144 | He 
| (Gwyer). (Forshay). (Veeder). 
Ss as «aes 1175 | Lake (Blake). 
1232 | H. E. M. D. C. Upton, | Electric lamps. : 
| Northumberland. 
orthumberlan 
1233 | L. A. Purper, Paris. | Horizontal wind motor or wind- NOTICES T0 PROCEED. 
. P mill. * I,—Time for entering Opposition expires Friday, 

1234 | J, Southgate, Lon- | Propulsion of bicycles and tricycles. ‘ 

don, and W. Smith | , April 8, 1881. 
R. Liddell, = 
s\ a. iprmch Sul ystems of lostte tight ealied the|| | AMES, a 

123 ‘a n, Mar- ystem of electric ca the » GC., REVIA TITLES 
seilles, France. pneumo-electric system. — Nos.| or applicants. | 42 7D ) he. Dates. 

1236 | J, A. Berly, Peckham, | Electric lamps, candles, candle| roy 
cane: _— a eemeeed i W. P. Thom iain apparatus for pet 12 

ere i ov. 

1237 | W. T. Raynor, Man- Method ¢. and apparatus a Liverpool, Lon- es and other | 
chester, Lanc. coats and other, don. machiners where 

| artia ~r, of clothing. is used. J. V. Renchardand | 
1238 E A Holt, Leeds, | Oonstractien. ¢ inetned tramways, | | -s J. Detroit, Mi- | 
orks. an and a ces connected igan, 
therewith - 5 | A. Lloyd and E. | Folding couch, which when | 13 

1239 D. Fraser Howry, Fizere, Be ‘spinning and winding | Lloyd, London. open forms a double spring 

rmagh, Ireland. | | 

1240 | E. G. Brewer, London. armature} for dynamo or magneto- | | 4688 | F. H. F. Engel, | Cigar ‘clipper. J. W. Wohlers, | 

| electric machines and electric || Hamburg, Ger-| Hamburg. 
| engines and motors. 7’. A. Edison, || many. 
Menlo Park, New Jersey, U.S.A. || 4689 | J. Walters, Port | Windlasses. 
1241 | J. Deeley, Birming- | Sliding block’ breechloading small | | Isaac, Cornwall. 
| nom, Le arms. 4692 | P. Jensen, London. a or peters, Fed match 
‘ | ‘son, = | 
Edge, Yaukey” Wa: holm, Sweden, | 
1049 | na Th . | Breechloadi || 4694 | E. Brauback, Lon- Apparatus for registering or | 
2 orn, Lon- reec inz firearms. i] on. c e 0 + 
|| 497 | W.H.Beck,London. | Ribbing apparatus for knit- | 15 
1243 (8 Rewington, Tice- | Cottons for railway and other|| oes | 7. 5. FP. Basa, | Batten or ... sonia 
urst, Sussex. = SS 2 . 

1244 R. Lewis and J. | Coating metal plates, and apparatus | Hamburg, Ger- gloves, &. £. Loewenthal, 
Lewis, Lilanelly, | employed therefor. | mony. Hamburg, Germany. 
Carmarthenshire, | | 4703 | J. E. Heppenstall, | Twisting or doubling ma- | 

1245 | W. M. Ridde | Construction and manufacture of || chines. 

axles ng, me ates, orks. 
and wheels ~ | railway an ai | 4713 | G. W. von ) tera 7S. C. M, Rémpler, Erfurt, | 16 
carriages, an rocess emplo: » Ge J. 
therefor. . _ 4715 | W. Conquest, Lon- a folding machinery. | 
ae i don. Fi Crowell, New York, | 
| A. | 
GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. || 4722 | F. Wirth, Frank- | Manufacture of bricks for | 
For Particulars, see Corresponding Numbers in Lists of fort-on-the-Main,| building and other perpen. 
Applications for Patents. 1] Germany. C. Griinzweig and fart- | 
I.—Announced Mar ch 18, mann, Ludwigshafen-on-the- | 
ee ii 5 A Rhine, mn | 
. 1. | 4736 | B. J. B. Mills, a tow or railroad | 17 

No Name. No. | Name. No. Name. | London. yrs - Sng | F. W. ae 

iskowitz Bohemia, an o | 

1881. 1881 1881 Quenstedt, Berlin, Prussia. 

6 Morris 950,| Hoster. 978 Thompson’ || 4749 | J. O'Keeffe and W. | Shaping soap and apparatus 18 
(Trigaux). | 952 | McLachlan. (Interna- | oer. Liver- therefor. 
816 Backhouse. 958 | Lake(Fauler)] tional Fog || pool, La 
828 Wirth 964 | Weldon, Bell Com- || 4754 | R. Wotherspoon, Steering gear, applicable for 
(Zincke). 966 Weldon. pany). Liverpool. other pur; where sud- | 
856 Mather. 968 | Weldon, 980 Weldon den 8 are brought 
— ¢. . A. Maw] 970 | Foster and} 982 Groth 4 bear on chains, ropes, 
42 ool. leuss. (Maller) | | 
94 A. and E,} 972 | Hawkins. 984 Parkes. 4755 | J. A. Berly, Peck- | Electric lamps, and apparatus 
| with. 
Downing. 974 | Thorn. 986 Haddan (Her- ham Rye, Surrey, connected therewi' 
“46 Imray _| 976 | Lake vochon). and D. Hulett, 
(Champenois! | (Hubbell &] 988 Otto. London. | 
and Missier) Raymond). 4763 c. Heviine, a om other Rn 
~ 7 ores’ te, pedes, and attachments 
Il,—Announced March 22. 1} Essex. and driving gear for same. 
reiceeshate — |, 4770 | P. M. Justice, | Steam safety valves. J. 19 
31 | Bierk roe ee a Pee | London. Barbe, Brussels, Belgium. | 
some | Gee 608 | Howton 1029 | Mills, || 4843 | G. Moore, London. | Apparatus for attaching cur- | 22 
505 elord (Hosmer). | 1031 | Price. tains and tightening cur- 
103 | Hackworth. 994 | Spence 1032 | Howard and || tain tapes to window sashes 
287 | Waterhouse (Spence). Bousfield, i] or 68. | 
wate & ih 995 | Walters and 33 meg || 4857 | T. Walker, Bir- | Brace and other buckles. 23 
4 ritchett. Morgans. | 1034 | Duray. ‘mingham. War- 
655 | Johnson 997 | Hadd 1035 | C ’ F 
|< (Clark). (Koerner). | 1037 | Lake(Thomp- | asos | W.P. Kelly Mount Method of and apparatus for | 25 
853 a and] 998 | Lewis, Ham- son). | Brandon, Co. Car- obtaining and applying | 
‘homas, mond, and | 1038 | Lake | 1 
879 | Shippey. | Hiller. (Edwards). |) 5153 joy relat agqueeel ir the propulsion Dee 9 
993 | Faulder. 999 | Gatty. 1041 | Hall. | WV. , : ep result. 
M45 | Imray 1000 | Harrison. 1042 | T, A. and R.} Malpaso, U. 
(Thibou- 1001 | Fletcher. H. Sorby. || 5154 | R. ean. Taun- Winding goar of ot steam culti- 
, ville-Lamy)j 1002 | Priestman, 1043 | Bradbury. | Somerset. vating a; 
947 | Tucker. | Longshaw,] 1044 R. and J. || 5163 | J. “Filltemeon J. | Letting o aie n for looms. 10 
49 | Bell, | and Priest Douglass. || Swindells, and G 
951 | Banks. man. 1045 | Love. Swindells, Lan- 
953 | Brewer 1003 | Wirth 1046 | Blair : 
| (Pratt) | (Gaupp) 1047 | Rolfe. } HP ta; b para 
955 | Boye and | 1004 Tbompson. 1048 Imray (Du- | 5176 Yorks y, Leeds, App ae Se BE | | 
baie ier. 1005 Specks as ee brunfaut). | , &e. 
957 | Newington. | arbeck 4 5 Arnold. - speciall } 

959 | Whitehall. | (Hasperg). | 1052 | Proctor. I} 5456 ey — g oH A Sp- | 38 

= | aan. 1006 | Tegtecend 1053 | — and || 5461 | W.C. Kritch, Leeds Lithographic and letter-press 

m6 y ood. Vild. urry. , 

63 Haddan 1007 | Fieldhouse. | 1054 Haughton. 5498 30 ~~ Ux- ok ee af cast- 30 
| (Griinwald).| 1008 | Ecroyd. 1055 | Hardeman, bridge, Middlesex.| iron for their protection and 

ye Weldon, 1009 | Braby. 1056 | Spence , ' ornamentation. 

965 | Weldon. 1010 | Barbour. (Hagelberg) || 5504 | W. Lloyd Wise, Lon- Production of sulphate ofam- 31 

967 | Grey. 1011 | Combe. 1057 | Catlow. don , monia from the nitrogen of 

971 | Von Naw- 1013 | Westwood & | 1058 | Eames. . peat turf or other nitro- 

973 rocki (Von Windmill, | 1059 | Sugg. geneous substances, and ap- 

. P ceennee. — Dunlop. 1060 | R. and F. paratus therefor. Dr 

975 | Johnson 10 Brewster, Garrett. Grouven, Leipzig, Saxony. 

977 ie ee Oitarle). 1062 Sonper and 85 | W.B. Fitch and H. | Treatment of paper, leather, ae i 
(Leblanc &| 1019 | Durham. Taylor. A “Barton Lon- and other s. spo : ‘ 

- Loiseau)., | 1020 | Robertson. 1063 | Johnson don ° cocoa-nut fibre, and 

979 | Me Ilvenna, | 1021 | Sandheim. (Philippart) | ; gous substances. 

91 | Willett. 1022 | Corp. 1064 | Lloyd. 592 | T.R. Harding, Leeds,| Manufacture of combs porcu- |Feb.10 

#83 | Parkes. 1024 | Benson 1065 | Bateman. ” 1 Yorks F ’ pines, 6 gills, and card cover- | 

985 | Morgan. |  (Oexle). 1066 | Tideombe. F and in the apparatus | 

987 | Walton. 1025 | Teer. 1067 | Clark (Mail- cmpaped therefor. | 

> 1026 | Rideal. lard). 608 | A.J. Boult,London.| Manufacture of glue from | 12 

990 | Dixon. 1027 | Berly. 1068 | Major. 7, ; bones. Dr. R. Hagen and 

991 | Redfern 1028 | J. and G. F. Seltsam. Forchheim, Ba- 

ss (Marcus). _ Weir. a. a = varia, Germany. ' 
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| 
| 









































315 
NAMES, &c. 
Nos. | oF aPPLicANts, ABBREVIATED TITLES, &c. bua 
663 | P. M. Justice, Lon- | Tolaghento a paratus and sig- [Feb.16 
don. als therefor. i. R, Miller, | 
South Framington, Mass. 
USA. 
727 | 8. H. Adams, Leeds, | Apparatus employed forflush- | 19 
Yorks. Ds and ventilating drains, | 
iC. | 
758 | C. Heap, Rochdale, | Machines for tenteringordry- | 23 
Lanc. ing fabrics. | 
813 | T.T, Powell, Harro- | Means for fastening brooches | 25 
gate, Yorks. — other articles of jewel- 
827 | P. M. Justice, Lon- Type- writing machines. 7. | 26 
don. Hall, New York, U.S.A. } 
837 | F. Caldwell, Lough- | Apparatus for manufacture of | 28 
a. Leices- knitted fabrics. | 
843 | H.J. Haddan, Lon- | Cards and magnetic noodles 
don. for mariners’ compasses. J. 
Lewis and F, A, Brown, 
Mass., U.S.A 
866 | T. Moy, London. Steam boilers. Mar. 1 
875 | H. Faija, London. Treatment of concrete and 
cement for the ~~¥ ~_ 
ture of building blocks, &c. | 
896 | W. H. Atkinson, | Refining cam ——. and appa- 2 
Camberwell-road,|  ratus there 
Surrey. | 
Il,—Time for entering —— expires Tuesday, 
April 12, 1881. 

4708 ; BR. and J. Jones, ; Apparatus for ounne the |Nov.16 
Rhyl, Flint. —_ ¥. water in ships’ 

4711 | C, D. Abel, London. | Manufacture “ tablets oe | 

ting or 
| Thebes pw Austria. } 
4716 maa Method of and apparatus for | 
autograph rinting. 0, 
Steur, Ziteau, _— 

4726 | RB. R. Gulbine, me | ing | 

4730 | C. Stuart, _— | Safety valves for steam boilers.| 17 
Stratford, Bucks. | | 

4731 |0. Stuart, Fenny | Steam valves or cut-off gear. | 

tford, Bucks. | 
om ‘p. Brown, » Hudders- Byphons an and’ traps for sinks, | 

4752 | | 3. Holgate, a e.g | 48 
Lance. ing stone and other minerals. 

4756 | J. B Roweliffe, | Manufacture of wire spring 

ossop, Derby. mattress. j 

4757 | J. Hall, Manchester.) Tramcar engines, partly appli- | 

cable to other purposes. 

4759 | J. Procter, Burnley, | Apparatus oom steam 
-_ with fuel fuel, and f ring 

uel, and for wor 
the movable firebars of such | 
furnaces. 

4761 | z gee, Lon- | Domestic grates and stoves. 

4766 | T. e Julian, a Locks, and keys for same. 

4778 S. ‘Doraet Balnt Doubdl drying felts, | 19 
~4™ Haute | applicable to paper-making. 
= France 

4779 | F.Harmant, Paris. | _ Hlectro-magnetio apparatus | 
| for table services, offices, and 

warehouses. 

4781 | W. RB. Lake, London.) Watchcases, A. von Loehr, 

M thod 6 (or f 

4782 | H. Ferguson, Cam- C) of and apparatus for 

| Dberwell, Surrey, automatically counting the | 

and H. R. Kempe, | — of letters impressed | 
| Barnet, Herts. | = obliterating and other 
| 8 ps. 

4784 | J. , “cca Lon- New alimentary material 

nl. from vale @ beverage may | 
be made. ay Armstrong, 
B Hoo tar, U8 ‘teching but | 

4793 | T. Fairley, Birming-| Buttons and a uttons | 
ham. | _ to articles of dress, &c. 

4794 | W. R. Lake, Lon- name or cases for packing, | 
-_ | yanulat x Wt .., and | 

| : vi | 
similar substances. P.Leh- | 
| mann, Berlin, Prussia, | 

4800 | E. G. Brewer, Lon- Propellers and apparatus con- | 99 
don. ted therewith, A. Smith, | 

Men York, U.S.A, | 

4805 | J. and W. Schofield | Cords and method of weaving | 
and J. E. Bentley, same, 
Littleborough, | 
Lanc. | 

4811 | R. R. Gubbins, | Grinding apparatus. 

New Cross, Kent. 

4818 | W. R. Lake, Lon- | Apparatus for sharpening or 

| don ting lead and other | 
neils. F. F. Kullrich, | 
erlin, Prussia, | 

4819 | H. a P~—~4 and | Gas engines, | 

Adkins, Bir- 
sincaae | 

4833 | E. H. T. Liveing, | Apparatus for detecting and | 22 

London. measuring small quantities | 
of inflammable gas present | 
= , mines and other 

| oc: 

4834 | J. Brownrigg, Win- | Door furniture and method of | 
dermere, West- securing sam | 
moreland. } 

4849 | L. a Leeds, Lon- | Cooking apparatus. | 98 

4858 wi R. ‘Lake, London.| Machinery for breaking or | 

scutching flax, hemp, and | 
similar materials. ©. Afil- | 
liken, ge g ye mee | 

4887 | G, Jennings and E. | Speaking tubes and electric | 24 
G. feower, Stan- bells for use with the same, 
gate, Surrey. applicable also for other 

purposes. | 

4888 Collings and | Washing machines. 

F. Bryant, Wim- 

bledon, Surrey. P | 

4902 | J. ial. ‘New York, | Looms for weaving. | 95 

4909 | 4. ieaecn, Boston, | Diaphragm ship pumps. 

Mass., U.8.A. 
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” 
J ——. 
PATENTS SEALED. | Nos NAMES, &c. ABBREVIATED TITLES, &c | bes 
. : tes, 
Nos. SERRETEAEES SE, Se. | I.—Sealed March 18, 1881. OF APPLICANTS. — 
—; : ——— | P, Jensen, London. | Motors. #. J. Hahn, Frank- (Oct. 1. 
4927 Guise naa and |Nov.?6 | | aad Sort-on-the-Main, Germany. me 
other articies. " . M. , West a t ‘ 
4985 Manufacture of soda and other Nos. | op APPLICANTS. ABBREVIATED TITLES, &c. | Dates. a8 d Pt - Staffs Bxercising apparatus. : 
alkalies by the process of | 4108 | F. Mitchell,’ 0 9 
Seowrelyeis. N, Glouchof, | ‘shaw, 4 
‘arts. i | . | | ani 
97 Method and means formaking | Dec. 1 | e.. me F. _ | Omnibuses and other public } er shell South- 
_ doorways or ope cl , Bideford, | vehicles. ot Lan 
port, 
tight, applicable to Devon 7 . and J. Corn- | Slag-boxes and ingot moulds. 
cases, &c. W. and T.H. Lowe, | “Digitoriums,” applicable to | 4709 A ag-boxes and ingot moulds. Nov.1¢ 
> B. Thompeon, Pittston, ale Mid- pianos, Cumberland 
wan. esex . K. Miller, Edin- | Dec. 
5009 Manufacture of chilled rolls | H. J. Haddan, | Buttons and their attach- ous ay: me 
7. cidieaaen | Westminster. — . Nicolay Fritzner, 5159 | A. Paisley, Lanark, | Straining paper pulp. 10 
an | rlin, Germany, 
for that purpose. C. 1. | J. P. Dunker, Glas- | Extracting gold and other 5180 | J. A. Dixon, Glas- | Alkali salts of sulphonic) 11 
wutme a oo —— ee gow. metals, ‘= obtaining alu- gow, N.B. i D.C. Koenig, Hochst- 
5017 | ings or parts of railroad / 2 minium bronze. 
at wagons for carrying live | T, Fletcher, War- | Gas ovens for cooking. 5327 | J. A. Dixon, Glas- Colouring matters for dyeing, | 20 
_. J. amma Chi- | Ran a Cuntin gow, N.B. D. aoe Hochst- 
| cago, US | . G. — Boothby, uous brakes. . 
5062 . Engines worked by steam or | Firkealdy, Soot 9 | H.H. Lake, London. ge. J. WW. dau. 1 
othe . New 
J. Cook &J.Turner, | Manufacture of cloth known 
5065 Metallic plates and studs as | Manchester. as dhooties. = 
applied to boots and shoes, | G. A. Dallas, Lone | Folding chairs FINAL SPECIFICATIONS ‘FILED. 
| &e. | | _ don. , March 12, 1881 3730, 3731, 3737, 3743 
5289 | an improved break applicable | W. Elmore, Black- | Dynamo-electric machines. | retinas ‘ “3811, a Of the year 1880, ‘ 
" to the wheels of omnibuses | friars-road, Sur- 14 9, 3740, 3756, 3780, 4599, 
and other vehicles, and to rey. . a 37, all of the year 1880, 
various machines. J. Rattray, Dundee, | Lever escapements. " 46 3762, 3765, 3769, 3773 
cont a oF a ens | 8. amt C Earn- | Making band or rope tina ball of the year 1880, 
| | an oWon, an . . 75, 3778, 3797, 379: 
also for retarding or stop- | shaw, ania Hol- o how 4529, all of the year Se vn em, 
pane ey motion. aint royd, Marsden, 18 ‘3 "8792, 3793, 3801, 
5332 | J. Eckart, Munchen, ocesses and compositions for | ork. y 2, 3816, 3824) 3827 
- | Bavaria. pares ng — and other | ~~ Justice, Lon- ee and ul petverietn gy nd 4023, all of the year 1880. oo 
| > se enn- 
5 Castrating horses, and instru- J. Winter and T. ~~ USA. THIRD YEAR’S STAM 
ies } \—3 employed _inareme. ee SE, Cotton cords. P er oY HA SE Fa A REGISTERED. P 
‘art G. L. atthew, New Cc. thesia tienen wee 
York U.S.A. } J. Whittingham, | Steering and driving traction =I 
5477 | Saddle bars. ee Che- | engines. No. | Name. Name. 
| J. B. +— Mer- | Gas engines. 1878 | 
‘ | In = my a r 8 | it, Smith and 
355 : and wW: fabrics, al af Firth "and J, | Looms for weaving. 4 | —_—, Smith. 
ing essentially of mixed Boothman, e | 1080 | Chadwick & Smith. 
animal and vegetable fibres, g Bridge, Yorks Sugden. (Fuller). 
for the purpose of ob W. C. Wood, Bar- | Railway chairs. 1084 | Blinkhorn. Tenwick. 
jay a yo | pest Castle, Dur- 1148 | Newton ee and 
applicable to the treat- Tcherniac & ackay. 
ment of waste wool, horn. HJ. Hisddan, Lon- | Tritarating, &e. L. Janssen yore | Sppenine 
hair, and other analogous | don. and G. Bodart, Lovain, 1347 | White and Beer. 
} substances. Belgium, | Glover. Biggs. 
449 Valves. £. Schenson, Upsaia, | H. Eaton, Portsea, | Engine cylinders. 
— a Heats. neaate, | D P . || PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
Electric lam T. A. Edison, | > We ie ie, ynamo ani megnetos ectric AND REGISTERED. — 
539 ea — PS NJ... USA. - Lond _— A, Biloret and C. DUTT o = s unned comme ana = 
2 bon burners for incan- | | ora, Paris, : 
= = yy ae £ alee ¥ \ Thomas, Reape _ ting the pressure or flow No, Name. Name, 
ic ps and me 8 of | ondon of fluids. oe — 
manufacture & treatment G. P. Ganster, | Automatically lighting and 1874 
thereof, partly applicable Reading, Berks. extinguishing street lamps, 974 Willans. Clarke 
to the manufacture of other } &e, 1013 | Tyer. (David 
Buliven, = J J a Beats, a Sewing machines. , ee 
ison mio Park, } 8, aD ° Se ee + Ng ee 
USA. | Keats, London. ; P "PATENTS WHICH HAVE BECOME VOID. 
652 ee & m- ys Liver- Sawing machines. 1.—Through Non-Payment of the Third Year's Stamp Duty of 501, 
ro motion . aie 
from one shaft to another. | W. 4H. Harfield, | Reels for coiling wire ropes. 
Monteiro, Hime, and Co., | London. | No. Name. Name. 
= ela ay Brazil, J. M. ay Se Microscopes. 
% Machines ny rinted. chester 1878 
as varnishi . p med F. M. Newton, Eton, - ter holders for machine | 906 | Prager. Thompson. 
sheets, also pe licable for | Bucks. ools. 907 Gunn. Ziffer. 
drying paper, Be. L. A, Sir W. G. Arm- Ocdnanee. 911 Lake (Gollot Hadfield. 
Fernow, Chicago, U.S.A, | strong, New- Brothers). | Lake 
290 Apparatus for heating metal- | castle-upon-Tyne. 912 | Collier. | (Moreteau). 
urgical and certain other I. Stubley, Leicester. Knitting machiner. 913 | Grimshaw. Lake 
furnaces by means of coal F. Ryland, West Tubular handles 4 " culinary 914 | North (Tom- (Johnston) 
dust and other pulverised Bromwich, Staf- Vessels, linson). Whethered. 
fuels. G. M. Thomson, ford. 915 | Spalding. Lehmann. 
Paris, H. =. Lake, Lon- Reguring waste india-rubber, 917 | Nawrocki Rae. 
97 Life- buoys. don H. A. Clark, Boston, (Ziemann). Barlow 
: j U.S.A 918 | Clark (Viereck & 
876 | Maphinses tor cleaning bottles. | W. B. Lake, Lon- Watohse . C. Comstock, (Sauvalle) Kenberg). 
5 Foyt, Lynn, Mass., don. Indianapolis, Indiana, U.S.A. 920 Byas. Thornley and 
Usa — ‘. ei < me eS 921 Muir. Buxton. i 
vd J urnals and their bearin 924 Hoperaft. Jennings an: 
ad . . Jones, Bradiocks, a | II. —Sealed March 22, 1881. 925 eatager. : Hinde. 
3 °S. A, eee eee acs 926 | Wirth win. 
888 Apparatus for drying woven ; " (Brenzinger), Noble. 
easter drt | J. Harper, Londoa. | Damping tables ot Litho ee hes 
894 Electric lamp. F, poy Brixton, ee a illuminating I.—Through Non-Payment of the Seventh Year's Stamp 
E. Parr, "bradford. Lubricants, - 
899 = | Valves ot y 7 ef for water | W. Morgan-Brown, | Machinery for sewing books. 187 
or other Suids London. | & &. ree Bridgport, 823 Palmer. Hartley and 
912 Apparatus for the instant | Conn., U.S.A (Wegmann) Sugden. 
conversion’of vertically slid- | A. and J. D. Scott, | Treating and shaping sugar. 832 | Hookham, Smith, 
window sashes into re- | and T. R. Ogilvie, | 833 | Tap. Johnson (Li 
volving sashes held open at | Greenock, N.B. | | 843 | Clarke. | _ sagaray). 
any height for ventilation, | T. W. Duffy and T. | Condensing distilledand other | 97 || 855 | Turner. | Notara. 
y prevention ot L. in, Liver- | vapours. Buchanan. 
accidents, &c., while clean- pool. : | Farran. 
ing same. | p. re ti all b, Bastel, boccsath, Boe 
924 Means for strengthening cast | ouatien, Saar | penton. te ov || NOTICE OF APPLICATION FOR LEAVE TO FILE A DISCLAIMER, 
Bat pillars, bers, girders, | EL Weoaward, Lon- | Knife cleaning and sharpen- | AND MEMORANDUM OF ALTERATION. 
stand lateral strains, and | | ing machine. } | John Henry Cordeaux, Birmingham. Fixing the insulators of 
to act as @ support ‘when T. sales Suith, Roving frames. electric telegraphs. ——— 7, 1877, No. 522. Notice of oppo- 
| ’ le 1] —— must be left before April 1, 1881. 
929 | volocipedes, — | Van Sandau, | Cure for diseases of the throat. 1] ow. R. Lake. For the pot Lewd of chain-cable and other 
. London. | S&. H. Longard, Halifax, links, and apparatus therefor (C. A. Chamberlin, Camden, N.J. 
938 | | Canada. | U.S.A.), dated April 21, 1879, No. 1564. Any notice of opposition 


939 











Governors for vulcanising ap- 


, | Refrigerators. J. i. Forshay, 
S.A. 


A Production of colouring mat- 


essrs. Bindschedler 

pm Busch, Basle, Switzer- 
land. 

tutte of colouring mat- 

essrs, Bindschedler 

| Busch, Basle, Switzer- 
land, 


paratus. W. EB. Guyer, 
New York, U.S.A 


New York, UU 











> 








| E, Rider, New York, 
USA. 


| E. H, T. Liveing, 
London. 


J. Milner, London. 
C. Herbert and J, 


Loch, Edinburgh. 
A. Steenberg, Copen- 


hagen, Denmark. 











Rail for railways. 

Colouring alcohol for thermo- 
meters. 

Targets. 


Revolving bodies for destroy- 


ing vibration. /. Wegmann, 

Zurich, Switzerland. 
Instruments for measuring. 
Paper-making machines, 


Apparatus for examinin 


seed. 
Lt. Jensen, Roseang, Denmark, 
















































































must be left at the office of Her Majesty's Solicitor-General on or 


before March 28, 1881. 


| PROLONGATION OF LETTERS PATENT. 


i A. Morton, Glasgow, 18th day of July, 1867, No, 2106, amended 
|| by disclaimer and memorandum of alteration filed the 20th day of 
| May, 1871, No. 2106* for “ lateral action or induction of fluids and 


] ap ratus therefor.’ 


he Judicial Committee of the’ Privy Council have appointed 
1] | Friday, April 1, 1881, at half-past 10 o'clock for heiring. W. R, 





I letters patent. 


| M. Thomson, Glasgow (as assignee of the above-mentioned letters 
|patent), for a prolongation of the term of the above-mentioned 





Marcu 25, 1881.] 


ENGINEERING. 








317 





ABRIDGMENTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING MARCH 19, 1881. 
Abridgments marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 

the Specification is not Illustrated, 

Where Inventions are icated from abroad, the Names &c., of the 

Communicators are given in italics. 

2227. Steam Steering Apparatus: L. Watson, 
Ss land. (J. and L. Watson's Patent. Disclaimer and 
memorandum of alteration. Filed February 11, 1881). [4d.]—The 
alterations refer particularly to modifying the claim for the appli- 
cation of steam power directly to the tiller rope, and in respect 
of the arrangement of valve gear; it also narrows the limits of the 
title and description, transposes certain paragraphs, and reme- 
dies the incoherent arrang tof thespecification. The“ claim” 
now reads, “The improvement in steam steering apparatus as 
above specified and illustrated in Figs. 1, 2, and 3."" The title 
instead of being “ Improvements in steam steering apparatus” is 
now “ An improvement, &c." (June 4, 1875). 


2334. Manufacture of Masks: W. G. Forster 
and J. Leighton, London. (4d¢.}—A mould of the features 
is made in plaster and a@ tin block cast therein. Thin successive 
layers of india-rubber varnish are laid on the metal until the 
requisite thickness is attained, when the whole is vulcanised by 
the wet process. (June 9, 1880). 


2635. Presses for Copying, &c.: G. Lowry, Sal- 
ford, Lanc. [6¢. 11 /igs.}—The improved press appears to be 
designed for operating on a book of definite thickness, as it has no 
great range. It consists of an upper and lower plate hinged 
together at one end. In one form of the apparatus a flat bar spring 
is laid in a groove under the bottom plate and its ends are turned 
up and brought through holes in the plate, one end forming a 








hinge for the upper plate and the other end a catch to secure the | 
upper plate when it is forced down upon the book. The book is | 


placed between the two plates, and the force of the spring is 
brought to bear upon both ends of the plate. (June 28, 1880), 


2669. Apparatus for Producing Variable, Reci- 
procating, and Rotative Motion: G. Jones, Lon- 
don. (6d. 2 Figs.)—Is designed for the conversion of constant 
rotative into reciprocating motion, and to produce a new rotative 
motion upon the reciprocating body. In the illustration, which 
shows the apparatus in section, A isa flywheel or plate with two 
perpendicularly projecting rims on its face, attached to it by the 
lugs C C' which slide in slotted guides, in the same way as the 
jaws slide in the dog plate of a lathe. The positions of the lugs 





can be regulated by screws 80 as to make the rims more or less 
eccentric to the plate, and to give more or less endwise motion 
to the rods to which the rollers F F are attached. In some cases 
the rims have teeth upon them which gear with teeth on the rollers, 
and thus give motion to them “ which may be applicable to a large 
number of purposes.” (June 29, 1880). 


2742. Machines for Making Casks or Barrels: 
Cc. D. Terry, London. [(d. 5 Figs.)—Is for making casks 


of different diameters, and !engths, as by Specification 288 of 1879, | 


Instead] of the pressure roller being solid, it is formed out of a 
plain bar with loose collars secured by set screws, the points of 
which are received in holes or in a Y shaped groove cut spirally in 
the roller, by which means the collars can be adjusted to suit any 
desired number and position of hoops. The bearings of this pres- 
sure roller are supported in slotted guides so as to make the roller 


























Lh 


adjustable to suit either a large or a small drum, The bar that 
carries the boop guides is movable with the pressure roller, and 
the hoop guides themselves are adjustable along the bar, the 
guide bar being slotted, and the guides secured to it by binding 
screws. The spindle carrying the saws is threaded, the saws 
being adjustable on it by means of collars and lock nuts. (July 5, 
1880), 


2765. Automatic Cut-off Valves: G. Fletcher, 
Derby. (Partly J. H. Man, Demerara.) [6d. 7 Figs.}—Upon 
the back of the slide are two disc cut-off valves C working in 
cylindrical cases D, one valve for each end of the cylinder. These 
valves are actuated by levers E in connexion with an ordinary 
governor, and are arranged so that when there is a slight dif- 











erence between the pressure in the cylinder and that in the slide 
case, they will close and remain closed uatil equilibrium of pres- 
sure is again established. A small hole is provided in cover G, 
through which steam is admitted to the back of the disc valve to 
form a cushion for the valve to work against, and a suitable 
arrangement is adopted for preventing a shock when the valves 
return to the levers E. The casing D of the cut-off valves is made 
stationary, or it may have a sliding motion between two adjust- 
able stops equal to a little more than the lead of the slide valve. 
The specification also describes the invention as applied to Howe's 
form of slide valve. (July 6, 1830). 


2776.* Automatic Vacuum Brake Machine: T. 
W. Bailey, Bagshot, Surrey. [4¢. 2 Figs.)—D isan air 
pump in which the stufling-box is replaced by a flexible bonnet 
enveloping the plunger. This air pump is actuated by a system 
of friction wheels driven from an axle of the carriage to which 
the apparatus is applied. A isa vacuum reservoir and B a cylinder 
with a piston, shown in section in Fig. 2, which actuates the 
brakes. In A isa plunger working against a spring, and also an 
inlet valve z controlied by a chain running the length of the train. 
When the guard releases the chain the valve z is opened and the 








cylinder B ted to the reservoir ; the air in B rushes 
into A, causing a partial vacuum in B which raises the piston and 
puts on the brakes, at the same time the small plunger A is thrust 








out by the spring and lowers the lever C, so that the friction 
wheels drop into gear and the air pump commences to work. 
When the vacuum has been re-established the lever C is lifted and 
a valve in B opened to the atmosphere. (July 7, 1880). 


2778. Effecting Propulsion in Water, &c.: F. H. 
Holmes, Fulham, Middlesex. (6d, 18 Figs.}—Refers to 
various appliances for oe vessels clear of the water, and 
propelling them over it, The inventor appears to have an idea 
that he gains an advantage in obtaining the requisite displacement 
by using drums with paddles placed round them, or cylinders 
attached to the bottom of the hull with spirals that serve as 
propellers, these drams or cylinders being supposed to afford 
enough buoyancy, though no indication of this being the case 
appears on the drawings. A lengthy abridgment of the speci- 
fication is obviously unnecessary. (July 7, 1880). 


2847 Locomotive and other Steam Boilers: S. 
| Perki:.s, Fairfield, Lan (6d. 11 Figs.}—Relates 
to a form of sling stay for lessening the distortion of copper fire- 


a 





: 
€ 






boxes. The stay, as shown in the illustration, is formed of two or 
more pieces and consists essentially of a link ¢ capable of sliding 
upon the stay bolt a. In its normal position link ¢ does not rest 
upon nut ¢, and only comes into contact with it when the boiler is 
under steam. Several modifications are described. (July 10, 1880) 


2874. Apparatus for Saturating Atmospheric 
| Air or Gases used for Heating or Illuminating 
Purposes with Liquid Hydro-Carbon: S. Trotman, 
| Wanstead, Essex. [6¢. 5 Figs.j}—The illustration shows 
the construction of the apparatus. The gasor air is admitted in 
| the direction of the arrows up tube C, and enters the larger tube D, 
which telescopes over it and which is supported upon the liquid 
| hydro-carbon G by disc E, carrying floats F Around the edge of 





| 
| 


| 








this disc is soldered a flange to prevent the escape of the gas other- 

wise than through a series of small holes provided round the 

| extreme circumference of the dise, To perfect the saturation of 

the gas, an inner flange similarly perforated is provided between 

the centre and circumference of the disc, so spaced as to leave an 

| annular thoroughfare for the gas equivalent in area to the inlet 
pipe of the apparatus. (July 12, 1880). 

2965. Strainer Boxes: R. Norton, Longbenton, 

| Northumberland. [6d. 3 Figs.}—Relates to the inlet orifices 

of bilge and other pumps, and is for scraping off any objects which 


| 





accumulate round the boxes, and also to allow of the pump draw- 
ing the water through the lower part of the box without drawing 
air through the upper part. C is the inlet to the pump, closed at 
the bottom and provided with perforations, F is a sleeve with a 
stuffing-box at its upper end, and a sharp edge at its lower end; g 
is @ screw with a bearing at x, and provided at its other extremity, 








which may be on deck, with a handwheel, H is a nut, fixed in a 
cramp or sling, passing down on each side of the pipe C and bolted 
to the sleeve F. When the screw is turned the ve is raised or 
lowered (July 19, 1880). 


2985. Ploughing and Plough Moulds: R. Sellar, 
Huntly, N.B. [6d. 13 Figs.}—The mould boards are provided 
with a series of cutting blades set at different angles on the acting 
face, or one continuous cutter with varying angles may be used 


ee 


When a corner of the land is cut off an extra board and coulter 
are used to se’ te it. The object of the arrangement is to fill up 
the triangular spaces usually left beneath the furrow slices 
(July 20, 1880). 


3024. Manufacture of =ypen and Typographic 
Apparatus: J. Green, London. [6d. 6 Figs.)—Is chiefly 
for making types with letters at each end, those at the foot being 
sunk for conv in ing and distributing. (July 22 











1880). 

3035. Preparation, Packing, and Storage of 
Fruits and Fruit Juice: F. Wright, London. [6d. 
6 Figs.\—Relates (1) to the application of iseptic fluid (by 


Pp of an 

preference 30 to 60 grains of salicylic acid ina gallon of water) 
for the preservation of delicate or easily damaged fruits, and (2) 
to the application of an antiseptic atmosphere to the processes of 
mixing, filtering, and bottling fruit juice. (3) Toa plant or appa- 
ratus for carrylng out the various operations. (July 23, 1880), 


2048. Manufacture of Foil of Tin, Zinc 

&c.: F.H. F.Engel, Hamburg. (8{Scinitzlein, Hamburg). 
{2d4.}—The foil is manufactured by bringing the metal in a molten 
state on to or between the free space of revolving rollers arranged 
in pairs, and by passing it through these rollers. The tempera- 
ture of the rollers must be fixed in relation to the melting points 
of the metals. Two qualities of metal may be used together to 
make faced or superposed foil. (July 24, 1880). 


3129. Making Joints in Lead Pi; : S. Bennett, 
Manchester. [6d. 6 Figs.]—The ends of the pipes are opened 
by a machine and a hollow metal core or lining pipe inserted into 
them. The two pipe ends are then fixed in a frame and molten 
metal poured round them to fuse the joint together. aa (Fig. 1) is 
the lead pipe and 4 the hollow metal core; cc (Fig. 2 is a framing 


Fig. 1. 








on which are fixed the clips for holding the pipe; dis a mandrel on 

which slides the bush, which is forced by a screw into the pipe 

ends to prepare them for the hollow lining pipe; ee (Fig. 3) are 

clips for holding the pipe whilst it is being fased. A mould of any 

suitable form is applied to the pipe ends to be joined, and is made 

= the passage of molten metal or other means. (July 29 
). 


_ 3149. Date Calendars: D. Ross, London. [éd. 
5 Figs.}—The calendar extends over four years, so as to include 
leap year, and the claims relate to (1) the combination of two 
faces with or without an index hand, and a revolving card so 
arranged that in each ordinary year 365 days shall be presented to 
view, and in leap year 366. (2) A face divided and marked with 
the months of the year, the lengths of the divisions corresponding 
to the number of days in the respective months, (3) An index 
wheel having teeth around a portion of its periphery, and also» 
one movable tooth, which comes into gear every fourth revolution 
with the day wheel. (4) One movable tooth coming into operation 
once every four years. (5) An index-wheel having four separate 
groups of teeth (one having one tooth more than the other three) 
and suitable spaces between, There are other claims relating to 
the mechanism which are too complicated to be clearly explained in 
an abridgment. (July 31, 1880). 


3152. Screens for Separating Grain, Seeds, &c.: 
H. Shield, Grantham, Lincolnshire, and W. N. 
Crockett, Nottingham. (6d. 15 Figs,}—For regulating the 
gauge of the mesh in seed screens, In rotary screens isa skeleton 
of bars divided or notched according to the pitch desired, and a 
similar coil is added, by raising or lowering which the width of 
opening can be varied. One mode of forming the skeleton is to 
take corrugated metal with holes or recesses in the crowns of the 





corrugations, so that by partially turning the corrugated bars on 
their axes, the wires are caused to approach or recede from each 
other according to the gauge required, The illustration represents 
in the interior of sach @ screen the method of actuating the wires. 
ddis the double external,and cc double internal coil,and 6d the 
corrugations which alter the mesh; ¢ is a boss worked by a nut on 
the hollow shaft of the screen for moving coil c. The invention is 
applicable to flat screens. (July 31, 1880). 


3172. Ap atus for Purifying. Disinfecting, 
Dr g,and Heating: W.Lyon,London. (6d, 2 Figs.) 
—The apparatus consists of a steam-jacketted chamber of wheels. 
In operation the articles to be disinfected are placed in the inner 
chamber and the door closed, Steam is admitted first to the jacket 
to warm the apparatus, and then to the interior to act on the 
articles therein. (August 3, 1880). 

3177. Apparatus for Extinguishing Fire: N 
Jarvie ant W. Miller, Glasgow. [6d. 6 Figs.\—Refers 
to Specification 3648 of 1879, and is for efficiently sealing the 
bottle which contains the acid that is to be mixed with the dis- 
solved alkali when the apparatus is used. The bottle is closed by 
a clay plug covered with paraffin, This stopper may be broken 
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by a rod, which in some arrangements serves as the discharge 
pipe. Stoppers of thin glass, or of hard rubber small enough to 





be forced into the bottle are also claimed, and a new form of appa- 
ratus is described in which the bottle is in an inverted position, 
and the hammer is arranged to work from below. (August 3, 
1880). 
3179. Umbrellas and Parasols: F. H. F. Engel, 
burg. (iM. Steib, Hamburg), (6d. 31 Figs.|—Consists (1) 
in improvements applicable to spring caps covering the runner 
notch and ends of stretchers after the umbrella or parasol has 
been closed, applied for the purpose of keeping the ribs close to 
the stick; (2) new modes of constructing top and runner notches 
and in fixing the ribs and stretchers to same ; (3) a combined mode 
of construction of the top notch and tip cap, and of fastening both 
to the stick; (4) a new mode of attaching and guiding ranners, bell- 
shaped and other caps, for covering the ends of the ribs after the 
umbrella has been closed to the stick. (August 3, 1880). 


3187. Machines for Moulding and Pressing 
Bricks and Tiles: J. and T. Brittain, Chesterton. 
[6d. 5 Figs)J—A pug mill forces the clay against a disc wheel 
fitted with four die boxes; in the dies there are pistons fitted, and 
the dies can be changed to suit different kinds of work (Fig. 3). 
The disc or mould wheel 5 (Fig. 1) is fixed on a horizontal shaft 
working parallel to the pug shaft. The moulds are on the side of 
the disc wheel, and fit up against the end of the pug mill, a fric- 
tion pulley on a weighted lever forcing the two into close contact. 





The motion of the disc is intermittent: while the mould is being 
filled it is at rest, and when it is full it is moved a quarter of a 
revolution by a ring and star wheel (Fig. 2). The clay is carried 
in the mould into a position to be pressed between two vertical 
levers i and A, situated at opposite sides of the mould wheel. One 
ever acts on a stalk attached to a plate at the bottom of the die, 
and the other on a die plate which is pressed against the disc, and 
by these two plates the required device is impressed on the brick. 
After the levers are drawn back, the wheel is moved another 
quarter of a revolution, and the brick is pushed out on to a table. 
August 4, 1880), 


3189. Screw Propellers for Navigable Vessels: 
J. Robertson, Govan, Renfrew. [6¢. 44 Figs.}—Is for 
causing air to flow into the partial vacuum formed on the forward 
sides and following edges of the blades of the propeller when in 
motion. Hollow ways, communicating with the air, are formed in 
the propeller blades and boss. The figure represents one of many 
forms described of carrying out the invention. B is a box com- 
municating with the atmosphere through stand-pipe C. A* A* 











are channels formed in the blades and opening out through ducts 
A3 on to the forward sides of the blades as shown. In a modifica- 
tion channels A* A®* are formed on the forward side of the blades 
by concentric ribs A'® A*?. The air pipe C should have a 
sectional area of about one-sixtieth of an inch to each indicated 
horse power of the engines, (August 4, 1880). 


3198. Employing Steam in Steam Engines: W. 
H. Beck, London. (/, (. Crozet, E. Crozet, and A, Demenge, 
Paris). (6d. 4 Figs.}—The object of the invention is to utilise a 
portion of the exhaust steam. In Fig.1, ¢ is a receiver for the 
exhaust steam, ¢ a steam jet shown in Fig.?. In operation steam 
at high pressure is supplied from boiler } through pipes g and to 
he jet e, which draws a portion of the exhaust from chamber c 








and delivers the combination into receiver d from which the 
cylinder a is supplied; r is an equilibrium valve kept down by a 
spring, allowing the exhaust to escape when it attains a given 








pressure; v is a regulator for maintaining a sensibly constant 
pressure in the reservoir d. It acts in the manner shown upon the 
needle of the steam jet, opening or closing the orifice of the high- 
pressure steam as the pressure in d falls or rises, (August 4, 1880). 


3209. Spring Motors: E. A. Brydges, Berlin, 
(J. Schreiber and F. H, Moldenhauer, Vienna, Austria). (6d. 8 Figs.) 
—The superflous power of the wound-up spring is applied “for 
partially rewinding the spring in order to attain an equable dis- 
tribution of power applied.” The spring for driving the motor is 
contained in a drum in the usual] manner, one end of the spring is 
fixed to the spindle, the other to the inside of the drum, which is 
loose on the spindle. An arrangement of gear wheels and ratchet 
allows a “ certain portion of the power given out by the spring to 
be employed to wind the spring up again.” (August 5, 1880). 


3210. Fireboxes for Locomotive, Marine. or 
Stationary Engines: D. MclI. Reid, Bengal. [‘d. 
3 Figs.J}—Below the firebox is a tank communicating by external 
pipes with the water space in the barrel of the boiler. From this 
tank vertical tubes are carried through the fire space of the boiler 








and through the crown into the water space above. A double 
vertical row of tubes is placed before the tubeplate to absorb the 
heat as it passes into the horizontal tubes; ¢ c is the tank, which is 
free to follow the expansion of the vertical tubes aa. Fig. 3 shows 
a section of the tank and the method of connecting the tubes. 
(August 5, 1880). 

3211. Shirts: L. Davis, Liverpool. [id 3 Figs)j— 
The shirt is cut in the same manner as a coat as regards the 
shoulder part, and has a peculiar reversible cuff. (August 5, 1880). 

3212. Steam Generatorsand Furnaces, &c.: A. 
M. Clark, London, ‘J. £. Culver, Jersey City, U.S.A.) [6d. 
5 Figs.)}—a is the boiler shell, # the furnace, d a smoke chamber, 





} 




















J fire tubes, e a second smoke chamber, é¢ the uptake, and 7 the 
steam pipe. The steam and the products of combustion are led 
away by the same pipe to be used in the production of power or 
for heating purposes. The invention also includes a rotary engine, 
but it does not appear to possess any features of novelty, (August 
5, 1880), 


3215. Machinery for Bleaching, Scouring, and 
Cleaning: W. Goode, Nottingham. [fd 11 Figs.)— 
Relates to what are known as “fallers” employed for bleaching 
and cleaning. The invention consists in employing one or more 
“ fallers” having the lower side concave and with a number of 
cavities perforated vertically a less length than the depth of the 
“faller.” The “ fallers” are caused to rise and fall vertically by a 
cam and lever and operate in a bleacher’s vat. The improved 
*faller” consists of a block of wood, brass, or earthenware, which 
can either be operated by hand after the manner of an ordinary 

dolly” or is connected by jointed levers and worked by a crank 
or cam revolved by an engine. The peculiar form of the * faller” 
is stated to obtain in less time than heretofore the agitation of the 
suds and the thorough bleaching or cleansing of the articles. 
(Augast 6, 1880). 


3232. Brake Apparatus for Railways: B. Hunt, 
London. (W. D. Ewart, Chicago, Iilinois, U.S.A.) (8d. 18 Figs.] 
—The principle of this invention consists in the utilisation of the 
frictional contact of the brake shoes and wheel treads to put on | 
the brakes; Referring to the illustration, D is the cross-beam, | 
G the brake frame, I the brake shoes, d the bearers, e the arbors, g | 
the springs ¢c the studs, l and 2 the nuts. When inactive none of | 
the brake shoes are in contact with the wheels, being held back b 
the strong bar spring acting upon the vibratory lever. When it is 














required to apply the brakes the upper end of this lever is drawn over 
in one direction or the other. and turns the brake frames toan extent 
just sufficient to bring the brake shoes into contact with the 
tyres of the wheels, the friction between the shoes and the 
wheels carrying the frames still further round and increasing the 
brake power. The strong bar spring, assisted by the reactive 
movement of the wheels upon coming to rest, brings the brakes to 
their normal position upon the stopping of the train. The 
vibratory lever may be actuated either by one of the attendants in 
charge of the train, or directly in an automatic manner by the 
carriages of the train. (August 7, 1880). 


3237. Automatic Railway Fog Signal Appa- 
ratus: H. Whitehead, Bucknall. and R. Hodgson 
and T. Dodd, Winsford. [(¢. 2 Figs.}—The apparatus is 
divided into two parts, situated six yards apart, so as to give two 
explosions separated by a short interval of time, and is actuated 
by the same wire that works the semaphore. Each part contains 











a receptacle for the storage of detonators, and a slide that takes 
such detonators one at a time and lays them on an anvil to be 
struck by a hammer, which is depressed by mechanism actuated 
by the wheels of a passing train. The specification makes no 
reference to the sheet of drawings filed with it, and the details of 
the mechanism cannot be well understood from the description 
(August 7, 1880). F 


3243. Apparatuus for Spinning and Doubling 
Cotton, &c.: E. Hird, Bolton, Lane. [ls. 25 Figsj]— 
(1) A is the footstep rail, B the bolster rail, M the copping rail, 
In the bolster rail is secured a bolster tube, which extends upwards 
nearly to the flyer, and is bushed at its upper and lower ends to 
form bearings for the spindle. On the outside of the bolster tube 
rings are provided to form bearings fora spindle tube T, which is 
free to rotate round the inner tube. The bobbin fits easily on the 
outer tube, and the drag of the yarn is produced by the friction of 
the bobbin on the copping rail and of the bobbin tube on the 
inner tube. (2) The invention relates to various forms of 
paps, or dises on the copping rail to increase or regulate the 
drag of the bobbins. (3) Toa bobbin stand formed by inserting in 
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the copping raila tube, like a Gore's tube, bat sliding on the out- 
side of the bolster tube described above, and to various appliances 


| for producing drag in connexion with the said stand. (4) To dis- 


pensing with a bolster rail and carrying the bolster tube by a 
branched fixing bolted tothe footstep rail. (5) To driving ring and 
traveller bobbins by a pin fixed acosss the top of the bobbin and 
dropping into a gate cat across the top of the spindle, or by a square 
plate on the bobbin fitting on a square on the spindle. The lower 
end of the bobbin fits on a bush running on the outside of the 
bolster tube. (August 9, 1880). 


3248.* Carburetting Coal Gases: A. Specht, 
Hamburg. (P. Bischoff, Hamburg.) (4d. 9 Figs.J—Is for the 
purpose of increasing the illuminating power of low-powered coal 
gases, by carburetting them with benzole, ether, petroleurr, or 
other volatile hydro-carbons. The gas enters a floating chamber 
made of vulcanised rubber contained within a cylindrical vessel. 
The gas then flows through small pipes inclined downwards upon 
the volatile hydro-carbon by which a thorough mixture of the 
vapours is effected, and the saturated gas passes into the main, 
and is conducted to the burners. The apparatus is inserted in the 
gas main at any convenient place and can be filled with the hydro 
carbon during the working of the apparatus. (August 9, 1880). 


3249. Regulators for Railway Signal and Point 
Rods, &c.: J. Bates, Croydon, Surrey. (6d. 2 Fiys.)— 
For adjusting the length of signal rods, and consists essentially in 
screwing one end only of one length of the rod and passing it 
completely through the adjusting nut, which is mounted so as to 
turn freely between fixed holding lugs on the end of the other rod 








A Al are the two ends which are made to overlap each other: B is 
an adjusting nut which is free to turnin recesses within the faces of 
fixed lugs CC secured to the widened end a' of the rod A’. DD 
are lock nats which are to be tightened up against lugs CC when 
the length of the rods has been adjusted. (August 9, 1880), 


3252. Spinning or Drawing Machinery: J. 
Clough, Hamcliffe, Yorks. [6d. 4 Figs.)—Kelates to a 
new and peculiar method of driving the bobbins on the spindles of 
fly or throstle spinning or drawing machines at such relative and 
varying speeds as will cause the yarn to be taken up by the 
bobbins as it is delivered by the front rollers, independently of 
the motion of the spindles. The bobbins are driven by a tin 
cylinder running at the required variable speed, and actuated from 
the main shaft by which the spindles are driven. In the machine 
a second tin cylinder is mounted over the usual one. and the bobbins 
or loose wharves under the bobbins are driven by bands from that 
cylinder, The second cylinder is driven by a pair of cone pulleys, 
and the strap fork is gradually traversed along the pulleys by 
mechanism actuated by the rising and falling of the bobbin rail. 
(August 9, 1880). 


3253. Halter Attachment for the Prevention 
of Crib Biting: W. Clark, London. (4. Madden and UC. 
Levey, Asbury Park. N.J.. U.S.A.) (6d. 3 Figs.)—The halter has a 
spiked plate arranged at the back of the horse's jaw. When he 
seizes the manger and drops his jaw, as in crib biting, the pins prick 
his lip. (August 9, 1880). 

3254.* Music Stools, &c.: W. Clark, London. (//. 
Jullien, Marseilles, France). (4d. 4 Figs.)—The seat is carried on 
three screws arranged in an equilateral triangle. The usual central 
screw is replaced by a square spindle, which s‘ides through a 
square hole in a sprocket wheel arranged in the frame which 
unites the three legs of the stool. Each of the screws also passes 
through a nut in the same frame, the peripheries of the nuts form- 
ing sprocket wheels and all being geared together by a chain, which 
also embraces the central sprocket wheel, When the seat is 
rotated the square shaft carries its pinion with it, and thereby 
causes the nuts to revolve and to feed the screws upwards or 
downwards. August 9, 1880). 
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3258. Tubes or Ring Plates (for Steam Boiler 
Flues,&c.: TJ/JA.jand J. Hopkinson, Huddersfield, 
Yorks. (8d. 24 Figs.}—Describes improvements in Specification 
3184 of 1880 (see ante page 268), and contemplates dispensing with 
the plain rings between the section of corrugated rings, and mak- 
ing the end of the latter plain for a sufficient length to allow of the 
introduction of the cross flue as illustrated. That which is now 
“claimed” as the invention is a tube formed of a single plate 


with a portion or portions corrugated, and with a portion or por- 
tions uncorrugated, and exiending either entirely or partially 
around the tube, with or without water, circulating pipe or pipes 
inserted and secured in the same. Describes also a flue in which 
the plain part only extends a part of the circumference, the remain- 
ing part being corrugated, but as this might be considered a 
distinct invention, the inventors have filed a separate specification 
dated January 14,1881. (August 9, 1880), 


3259. Continuous Automatic Brakes for Rail- 
way Trains: W. Lloyd Wise, London. (/. ©. Glaser, 
Berlin), (8d. 11 Figs.}—Is for an apparatus in which all the parts 
are included in one cylinder. The parts consist of the cylinder and 
piston, an air or vacuum reservoir, an automatic valve suffi- 
cently sensitive for all practical purposes, but of such construc- 
tion as to prevent application of the brakes by the action of the 
valve on the occurrence of small leaks, jolts, &c.; an automatic 
brake block regulator, such that the blocks do not require regula- 
tion by hand, their wear and that of the tyres being taken 
up by the push or pull rod automatically, the main piston always 
maintaining the same uniform stroke until the blocks are worn 
out. In some cases, as shown in Fig. 1, the piston that operates 
the blocks is caused to act as its own valve. Air entering the end 
of the cylinder from the train pipe forces the piston forward a 
certain distance, and passes the piston into the part of the cylinder 
marked a! by a groove d' cut in the side of the cylinder. When 
the pressure in the train pipe is suddenly reduced, the pressure 
behind the piston will escape also, and the air in the front of 
the piston in the end a', which cannot escape quickly through the 
groove d', will force the piston z rapidly backwards, closing the 
groove altogether, and proceeding further will apply the brake; 
thus the main piston is made to act as its own valve. On the 
restoration of the pressure in the train pipe the piston z will be 
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driven forward again, releasing the brake, and the groove d' will 
be again opened, forming a communication as before. The groove 
d' is of such a length that the piston need not be forced entirely 
back before the communication is opened, and when this is done 
the air from a! passing round completes the release of the piston, 
owing to the difference in area of the two sides of the piston, the 
spiral spring assisting. When the piston does not act as its own 
valve, the valve arrangement shown in Fig. 2 is employed, and the 
construction of the cylinder altered by the part a! being divided 
from the part a by a partition or diaphragm, which cuts off a’, 
and forms it into a separate air or vacuum reservoir, and also 
forms a cover to the cylinder. The compressed air or other actu- 
ating medium passing by a branch from the train pipe enters the 
valve case at c above the valve b', passes the first ring by a groove 
cutin the side of the valve chamber, and goes thence through a 
hole bored in the valve spindle to below the bottom ring, where it 
can enter the part a' of the cylinder through the hole e'. When 
the pressure in the main pipe is reduced, the pressure under the 
valve not being able to escape rapidly through the small groove, 
raises the valve, closing the groove entirely, and when the bottom 
ring has passed the hole /', it puts the two parts of the cylinder a 
and a' in communication, and the piston moves forward to apply 
the brake. To release the brake the pressure in the main pipe is 
restored, which forces the valve down again, setting the part a! of 
the cylinder in connexion with the atmosphere through the hole 
g'. ‘this valve is capable of applying the brake with different or 
varying degrees of force. In the automatic block regulator, as 
shown in Fig. 1, the usual push or pull rod &' enters the piston 
rod m', and this rod m'is of tubular form throughout its length. 
The rod has a series of notches in which rest the regulating plates 
h' and #. The distance y is the normal stroke of the piston in 
applying the blocks. If through wear in the blocks or tyres the 
rod &' should travel further, then the plate A! will be stopped, and 
rising over a tooth or projection will fall into the next notch. On 
the return of the piston the plate A’ is again stopped, holding the 
push rod out, but the piston being acted on by the spiral spring 
returns fully to the end of its stroke, moving the plate i' over a 
tooth also. Thus the rod will be drawn in one notch, and the 
blocks set in a corresponding distance. (August 9, 1880). 

3278. Travelling Trunks: L. A. Groth, London. 
(E. Stiebel, Stockholm). (6d, 5 Figs.)— Has reference (1) to the con- 
struction of a trunk convertible at will into a bedstead or couch, 
and (2) to the construction of portable articles of furniture by 
threading the legs thereof tourough holes in the shelves, by means 
of hinged wedge pieces or umbrella springs. (August 11, 1880). 


3284. Carding Machines : H. H. Lake, London. 
(J. Wood, Cohoes, New York, U.S.A.) [6d. 2 Figs.}—The * workers” 
of a carding engine are to be driven from the spindle of the 
doffing cylinder in such a way that their speed may be varied with 
relation to the speed of the doffing cylinder by the use of change 
wheels, On the end of the doffing cylinder shaft is a change pinion 
which gears into an intermediate wheel, on the face of which is a 
bevel wheel gearing into another wheel on a horizontal shaft 
running along the side of the machine. At the opposite end of 
the shaft is a similar set of wheels driving the last of the 
“workers,” and also a pulley which gives motion to a strap pass- 
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ag en the change pinion is replaced by another. (August 
, 1880). 

3287. Blow-off Agpeseties for Steam Boilers: 
S. Watkins, Wolver pton, Staffordshire. [éd. 
11 Figs.)—Serves as a blow-off and scum cock, and consists essen- 
tially in the employment of a “stand-pipe” connected with the 
blow-off outlet, and terminating at or above the low-water level, 
and capable of being placed in communication with the water either 
at the top or bottom by means of a movable pipe. In the i!lustra- 
tion A is the stand-pipe fixed to stool B, C hood pipe, D hollow 
mounting. The hood pipe is raised or lowered by screwed rod a 








rotated by handwheel d; c is a packing box for the rod; F Fisa 
scum trough perforated. In the position shown the pipe c is 
raised above pipe A, so only water above the low-level can be 
blown off when the blow-off cock is a and the water cannot 
run down lower through the pipe A. hen desired to empty the 
boiler cold the hood pipe is screwed down, when the water will be 
syphoned out. (August 12, 1880). 


3288. Enriching or Purtfying Illuminating Gas: 
J. Ireland, Plymouth, Devonshire. [6¢. 2 Figs.)}—Con- 
sists in passing the gas through charcoal saturated with gasoline, 
naphthaline, &c., contained in suitable vessels, and in a method of 
rendering the volatile oil or spirit inexplosive by mixing with it 
charcoal, which absorbs the gasoline and renders it harmless. 
(August 12, 1880). 


3290. Smutter and Separator Machines for 
Treating Wheat, &c.: W. B. Dell, London. (J. 4. 
Leas and S. Hanson, Moline, Illinois, U.S.A.); [6d. 6 Figs.}—The 
object is to effectually clean and polish the grain as it passes 
through the machine, to accomplish which a number of the usual 
revolving bars or rods are dispensed with, and in their place 
brushes extending the whole length of the cage are provided. 
The alternating of these brush surfaces with the revolving 
heaters constitutes the feature of novelty of the invention. A 
represents the frame of the machine, in the top and bottom 
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of which are bridge trees BB. The bottom bridge tree forms 
a step a to receive the lower end of shaft C, and the upper 
bridge tree forms a bearing for the upper end of the shaft. To the 
shaft C within the cylinder I are fixed two heads K K, between 
which at intervals are secured metal strips Ah dividing the outer 
circumference into alternate large and small spaces. In each of 
the small spaces is a brush, and in the larger spaces vertical 
rods ii, which are placed eccentric to the shaft C, and form 
inclined rod beaters by which the grain is carried up an incline to 
the faces of the brushes. (August 12, 1880). 


3300. Tempering Cast Steel, &c.: C. Kesseler, 
Berlin. (D. W. icunert, Auneu, Westphalia, Germany). (6d, 2 Pigs.) 
—The invention is for imparting to cast-steel cannon or other 
tubes and rifle barrels a hardness which extends to the inner 
layers or portions only, by driving through them a continuous jet 
of hardening water (containing cyanide of potassium, tartar, and 
salt) when they are red hot, and while being rotated at bigh speed. 
A charcoal or gas fire is placed under or around them, and continued 
till the tubes are cold; also for the arrangement of apparatus for 
rotating the tubes whilst undergoing the process of hardening. 
(August 13, 1880). 

3304.* Washing Machines: F. Mann, Bedford. 
[2d.]—Consists of a metal dome of about the same diameter as the 
bottom of the “copper,” from the centre of which dome runs a pipe 
about 1} in. in diameter to within an inch or so of the top of the 
“copper.” In the upper part of the pipe are several apertures 
through which the water constantly flows when the apparatus is at 
work. (August 14, 1880). 





ing round pulleys on the other workers. When an alteration of 


3306,* Portable Apparatus for Cutting Pipes or 


Bars: J. Ingleby, Manchester. (L. W. Breuer, Schumacher 
and Co., Kalk, Germany). (2d.|—Consists of a sleeve made in halves 
which encloses the pipe to be cut, and which is set concentric with 
it by setscrews. In a groove on this sleeve revolves a ring in 
halves, which carries a tool automatically fed up to its work by a 
star or ratchet wheel, which at each revolution catches a stud pro- 
jecting from the bracket of the sleeve. (August 14, 1880), 


3307.* Apparatus for Indicating the Level of 
Water, &c.: H.R. A. Mallock, Brampford Speke, 
Devonshire. [2d]—A flat-shaped, open-bottomed vessel is 
submerged in the liquid, and from the upper part of it a small air- 
tight pipe is led to a pressure gauge. When the apparatus is 
employed in a boiler, the gauge is connected to two air pipes, the 
one communicating with the submerged vessel and the other with 
the steam space of the boiler. The gauge will in this case register 
the difference of pressures. (August 14, 1880). 


3308.* Apparatus for Distributing and Com- 
: J. Dittrich and P. Ganty, London. 
(2d.}—The invention comprises (1) the application to the recessed 
inclined plates of a distributing table, of gauging guides so 
arranged as to arrest the progress of misplaced and too large 
type. (2) The application to the bent arms of the traverse bar of 
springs, &c., to arrest the descent of all but the lowermost type 
until the latter have descended below the corresponding grooves 
of the distributing apparatus. (3) The application in connexion 
with the divisions between the grooves of the composing appa- 
ratus of guide pieces, &c., to prevent turning of the type about 
their longitudinal axis, &c. (4) The arrangement in combination 
with the cams, which pushes the type along the stick, of two 
plates so disposed as to prevent the entry into the stick of more 
than one type at a time, &c. (August 14, 1880). 


3310. Sneutating Stewege Conductors, &c.: E. 
T. » London. [4¢.)}—The principal object of the 
invention is to make the stranding and covering of the wire one 
continuous operation. This is eff d, bination with appa- 
ratus described in former Specifications 878 of 1876, 482 of 1872, 
and 124 of 1874, by a lay plate or tube, which is caused to rotate, and 
the strand, finding no stationary point until it has passed the lay 
plate, the separate wires are laid and covered each with its com- 
pound. Another part of the invention relates to a material or 
compound with which the strand is coated before being covered 
with gutta-percha, and consists of ozokerit, 10 parts; pitch, rosin, 
oF — 5 parts ; venice turpentine,5 to 10 parts. (July 7, 


3314.* Beating, Scouring, and Purifying Car- 
pets, Rugs, &c.: J. Lea, Toxteth, Lancashire. [2d.] 
—Relates to an apparatus consisting of a frame, across the front 
of which are extended upon a single axis a series of beaters 
worked by an eccentric or cam, to the action of which the carpet 
is subjected. Revolving brushes are also employed to cleanse both 
upper and undersides of the carpet, in combination with tanks 
containing liquid lye, water, &c. (August 14, 1880). 


3315. Spring Mattresses, &c.: W. R. Lake, Lon- 
don, (Z£rste Oesterreichische Thueren Fenster und Fussboeden Fa- 
briksgesellschaft, Vienna). (6d, 3 Figs }—The mattress consists 
of elastic longitudinal] and transverse strips of wood supported by 
a few, from four to ten, springs. Relates also to a folding bed- 
stead. (August 14, 1889). 


3320.* Manufacture of Lace: J. H. Johnson, 
London. (Z. Dubout, Calais, France.) [4d.])—Relates to the 
manufacture of Chantilly lace, which consists (1) of a ground of 
meshes of round or polygonal shape, formed by the interlacing of 
the ground threads, and (2) of designs composed of plain or heavy 
portions of various shades and other combinations with borders. 
According to this invention the mesh is produced by two threads, 
an independent bar thread and a fine bar thread, which are 
wound a certain number of times and in the same direction 
around a bobbin thread; then at the given moment the indepen- 
dent bar thread rises to take the thread of the next bobbin and 
returns at the same time as another independent bar thread work- 
ing upon this latter bobbin descends to take the first bobbin thread. 
This operation is performed alternately in the odd and even 
intervals existing between the bobbin threads. The heavy por- 
tions are also produced by the ground thread. The independent 
bar thread and the fine bar thread separate. The fine bar thread 
at the moment when the heavy portion is commenced continues 
to be woand round the bobbin thread, but in the opposite direc- 
tion; the independent bar thread comes between two bobbin 
threads twisted with a fine bar thread, and proceeds to take the 
bobbin on the right and the bobbin on the left alternately, thus 
making the loops or meshes of half size or closer. The details of 
the machine are described, but in the absence of drawings cannot 
be well understood. (August 16, 1880). 


3326.* Printers’ Quoins: W. Clark, London. (¢ 
Scott, H. C. Beach, and F.C. Powers, New York, U.S.A.) [(2d.)—The 
quoin is composed of a box with slightly tapering sides, and a 
rack bar. In the top and bottom of the box are formed recesses 
for admitting the end of a “ pinion key” which works in gear with 
the rack. The two pieces composing the quoin are placed together, 
and the rack bar pushed up until the teeth appear in the upper 
recess of the box. when the key is inserted and turned until the 
quoin is sufficiently expanded to produce the necessary pressure. 
(August 16, 1880). 


3329. Manufacture of Ornamentation of Leno, 
Muslin, &c.: A. Morton, Darvel, Ayr, N.B. [6d. 
3 Figs.J—Is to adapt for use in leno or other looms, cards made 
from lace designs. Two adjacent cords of the harness are tied 
to each wire of the Jacquard apparatus, so that each wire lifts 
two cords, and consequently two threads of the leno ground, 
and thus, after the roving or ttern threads are thrown 
through they are confined by at least two threads of the ground. 
In order that the cloth may be formed where the pattern is of con- 
siderable extent, a second set of cards is provided on the Jacquard 
cylinder, the perforated or unperforated parts of the second set 
of cards being so arranged relatively with perforations in the lace 
cards, that at intervals unperforated parts of the second set of 
cards will be presented beneath the lace cards, and prevent the 
raising of the harness cords at particular parts, where tbe open- 
ings in the lace cards would otherwise allow them to be raised, 
and so cause the threads of the fabric to be tied down at these 
particular parts. (August 17, 1880). 


3330. Preparation of Cinnamic Acid, &c.: J. H. 
Johnson, London. (H. Caro, Mannheim, Germany). [4d]— 
Cinnamic acid is synthetically prepared in the following manner : 
About one part of pure or commercial dichloride of benzylene and 
two parts of dry acetate of sodium are mixed, and heated ina 
cast-iron still placed in an air or oil bath, to a temperature of from 
180 deg. to 200 deg. Cent. for about 18 to 20 hours. One method of 
separating the cinnamic acid from this product is to add about 40 
parts of water and 1 part of caustic soda of 1.37 specific gravity, and 
to submit the mixture toa distillation with steam to remove volatile 
bye products. ‘Ihe residue is then filtered, and from the solution 
of cinnamate of sodium thus obtained, cinnamic acid may be pre- 
cipitated by means of hydrochloric acid. Instead of the dichloride 
of benzylene, the corresponding dibromide or the chloro-bromi- 
nated compounds of benzylene may be employed. In a similar 
manner the substitution products of cinnamic acid, such as con- 








tain chlorine, &c,, or the nitro-group in their benzene residue may 
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be pre by heating dry sodium acetate with the correspond- 
ing chlorine-bromine or nitro substitution products of dichloride 
of benzylene, &c. (August 17, 1880). 

3331. Machinery Soy Winttag Varn: W. Knowles 
Bolton, Lanc. [éd. 8 Figs. is invention relates to a 
doubling winding frame, which will wind yarn on a wood barrel or 
on & paper tube, so as to form a bobbin or coil without flanges, 
adapted for transport. This result is effected by a very quick 
traverse, which crosses the ends and the yarn together. 
The machine is shown in the drawings as a drum winding frame, 
an idle flannel covered drum ranning between the main drum and 
the bobbin. The yarn guide is made very thin, and is arranged to 
project as far between the drum and the bobbin as possible, so 
that the yarn may be wound exactly on to the spot on to which it 
is delivered. This form of bobbin and arrangement of guide is 
applicable to single winding frames. The stop arrangement 
belongs to that form of mechanism of which the weft fork is the 
type. Each end of yarn passes through and supports a wire eye. 
When the end breaks, the eye falls into the path of a vibrating 
arm which carries it, and the guide in which it works, forward, 
and in so doing moves a bolt or prop rod, which keeps the two 
drums in contact in opposition to a weight, When the “ prop 
rod” is withdrawn, the weight raises the frame carrying the idle 
dram and bobbin, and their rotation ceases. The guides which 
control the position of the bobbin or tube are so constructed that the 
yarn guide shall from the commencement to the completion of the 
winding be as close as is practically possible to the point of con- 
tact of the coil of yarn with the driving roller or shaft. (August 17, 
1880). 

3332." Manufacture of Slates: S. Jones, Glandi- 
norwig, Carnarvonshire. (4. A. Coffin, Slatington, Penn., 
U.S.A.) [(2d.J—Relates to apparatus for grinding and polishing 
slates. The invention consists in passing the slates between a 
series of emery covered rollers running at about 2000 revolutions 
per minute. The rollers are of different degrees of fineness, and 
the final rollers are of india-rubber which revolve in a trough of 
water containing flour emery, or pumice powder. (August 17, 
1880). 


3333. Anchors: T. E. Norton, Southampton, 
Ham (6d. 5 Figsj—Each fluke is jointed to the 
crown independently of the other, and the ends are cut off nearly 
square so as to form a heel. The invention consists in this 
manner of independently jointing the flukes, and in the employ- 
ment of a screw thread as a fastening for the pins or pivots for the 
flukes to turn upon, in place of the usual keys or other customary 
fastenings. (August 17, 1880). 


3334.* Apparatus for Overhead Sewing: A. 
Storer, Linw: Renfrew. (L. and J. Bollmann, Penzing, 
Austria). 2d.}—Relates to improvements in the “ overhead 
sewing’ machine described in C, D. Abel’s Specification of 
August 11, 1879. For taking up the slack of the thread a hook 
lever worked by acam is employed, the movement of the hook 
being timed to seize a portion of tne thread that passes vertically 
through the shuttle and to draw it out as a loop, which it after- 
wards slacks back and releases, Means are provided whereby the 
stroke of the feed can be shortened for several stitches in order to 
secure the stite more firmly at each end of the seam, and the 
feed is so arra: as to dispense with the bracket that carries 
the presser foot, the fabric being held between two plates, one of 
which holds the fabric stationary, while the other makes its back 
stroke. One of these plates carries a smooth nose, round which 
lies the loop of thread, which would otherwise be strained over the 
edge of the fabric while the shuttle is passing through the loop 
below. Instead of the previous complex mechanism, for opening 
and closing the eye of the needle, are substituted a secondary lever 
and needle worked by a cam, the secondary needle sliding along 
the side of the main needle so as to close and open its hook eye at 
the proper times. For facility of access to the shuttle a portion 
of the side of the race is formed asa door. (August 17, 1880). 


3336.* Self-acting Feeding Apparatus for 
Machines: J. W. Lee, Cambridge. ([2:.) 
—The apparatus consists of a wooden frame upon which are fixed 
four springs, two in a horizontal position, and two brought up taper. 
The springs are made fast to one end of the frame, and the other 
end is rivetted to a flat cross-bar which is put in motion by a crank. 
The cross-bar carries four tines and three knives for cutting the 
bands of the sheaves, which are adjustable to suit the amount of 
corn to be fed to the drum. In connexion with the tines is a flat- 
sided roller, The corn is fed from an ordinary feed board to the 
roller and thence to the tines, which separate it as it passes through 
them to the drum. (August 17, 1880). 


3337. Manufacture of Fictile Materials: G. A. 
Bucholz, Charlottenburg, . [4d.]— Consists 
in improvements on former Patent 250 of 1879. The porous 
material is made by taking grain or seed of suitable size, or small 
pieces of cork, &c., and saturating them in water to insure their 
swelling. Plastic clay is then thoroughly mixed with the seed, &c., 
and moulded to the required shape. It is then dried in the atmo- 
sphere, and subsequently in a heated chamber, and submitted to 
the heat of a moderate furnace which turns out the carbonaceous 
material and leaves the clay in a porous state. (August 17, 1830). 


3338. Railway Carriages: J. Wetter, London. 
(R. A. Cowell, Cteveland, Ohio, U.S.A.) [6d. 11 Figs.}—Relates to 
platforms of railway carriages, the chief object being to effect the 
perfect coupling of the carriages without necessitating the severe 
pressure on the compression platform, and the consequent jolting 
of the carriages and passengers. The illustration shows a section 
of the apparatus. B represents the end of the frame of the car- 
riage, C is & supplementary or yielding platform which is folded 
around the upper front and under surface of B, and is capable of 





longitudinal movement to the extent of the slot C!. The platform 
C is extended by springs. The patent consists (1) in an adjusting 
bar F combined with the yielding platform C by which bar the 
spring resistance can be adjusted. (2) In the combining with C, 
the arrangement of springs, bar, cam bar F, and cam, by which 
the movement of the cam yielding to the platform can be adjusted. 
(3) In the bar H combined with the cam for locking and unlock- 
ing the couplings. (August 17, 1880). 


3340.* Distillation of Anthracene from Coal 
Tar, &c.: G. Wischin, Prague, Austria. (2d.)—Refers 
to means of increasing the yield of anthracene and heavy oils con- 
tained in coal tar and also tar pitch, without coking the pitch and 
deteriorating its value. The present invention is for the method of 
introducing into hot pitch, the creosote, anthracene, or other hydro- 
carbons as, and for the purpose, described in former Specification 
1980 of 1880. (August 17, 1880). 


3341. Couplings for Railway Carriages: E. C. 
Bowen, London. (2, D. Morkill, Jun, Sherbrooke, Quebec, 











Canada), [6d. 3 Figs.J—Is intended ‘to automatically couple the 
drawbars of railway The arrangement is shown in 
vertical section. Bisa block of iron suspended by pivots G, and of 
sufficient weight to support, when in a vertical or pendent position, 
the connecting or coupling . The block B when forced up 
into the mortice D prevents undue strain on the pivots G. When the 
drawhars of the two carriages are required to be pled the pin H 
of one of them is raised, when the block B is allowed to drop into a 








vertical position, and is thereby caused to act as a support or 
holder of the pin H, as shown; whilst in the other 'drawbar the 
link is pressed backwards, and caused to raise the block B, when, 
by resting on the inner end of the link, it serves as a guide to hold 
the link in the uired ition. When the two drawbars are 
brought together, the link forces backwards the block B of the 
drawbar, when the pin H having no longer any support will fall by 
its own weight and complete the operation of automatic coupling. 
(August 17, 1880). 


3342. Absorbent and Deodorising Powder: T. B 
Gibbs, London. [2¢.)—The powder consists of 300 parts by 
weight of sulphate of lime, {preferably calcined, 99 parts of soot or 
pulverised charcoal, and 1 part of carbolic or other disinfecting 
powder. In cases where the matters to be treated are much de- 
composed, from 1 to 5 parts of sulphuric acid are by preference 
added to each 100 partsof sulphate of lime, (August 47, 1880). 


3345. Machinery for Distributing and Arrang- 
ing Types for Printing: F. Wicks, Glasgow. [6<. 
5 Figs.|}—The machinery constituting the invention consists of a 
number of apparatus, such as shown in the illustration, each com- 
plete in itself for the manipulation of one type, there being one ap- 
paratus for each description of type. The apparatus consists at its 
upper part of a funnel a, and at its lower part of an inclined guide 
formed mainly of a continuously moving “ kicker” } vibrating on 
centre c, motion being given by cam d; a brake e hung on pin ¢? in 
the funnel bears gently upon the types as they pass beneath, so as 
to prevent the type from entering the receptacles irregularly. In 





distributing, the types are taken by the distributor in the usual 
position, namely, with the nicks away from him, and the respec- 
tive types are dropped into the respective apparatus or receptacles 
provided for them. The type passes down the narrow channel, 
the bottom of which is formed by the “ kicker” 6 entering under 
the brake ¢, which rests upon the type as it passes on to the 
“kicker” and keeps it flat upon the side. The “ kicker” receives a 
vibratory movement, so that the type when it has reached the 
bottom of the inclined receptacle is pressed forward along the 
horizontal part /, pressing before it any letters which may have 
preceded it, causing them to enter the case g. (August 18, 1880). 


3346. Manufacture of Matrices for Producing 
Stereotype Plates: F. Wicks, Glasgow. [(4¢.)—The 
invention essentially consists in the employment of a matrix 
material formed of long and very fine fibres, such as Manilla 
hemp. The matrix paper made of this material becomes closely 
compacted together, and the fibres extending acrossa large area 
cause the paper to approximate the condition of a textile fabric in 
the quality of continuity. Sheets of this matrix paper are used in 
a dry state, and pressed between rollers or plate presses on to the 
surface of the types which are to be stereotyped. ‘The impression 
is at once and permanently produced, without the application of 
heat, andthe matrices thus made are without further treatment 
ready for use. (August 18, 1880). 


3349.* Umbrellas and Parasols: W. Pickering’ 
London. [(2d.)—Relates (1) to the employment of a rotary 
notch, so that the umbrella can revolve around the stick, when in 
accidental contact with a passer by, &c. (2) Instead of leaving 
the apex of the cover free to be slipped from off the end of the 
stick, the apex is held down in its place by a removable collar 
which has a “bayonet joint” engaging with a pin on the stick. 
(August 18, 1880), 


3352. Refining or Purifying Alcohol, &c.: W. R- 
Lake, London. (5S. Aoess/er, Troppau, Austria). [4d.]}—Relate8 
to processes for treating alcohol, and mineral, vegetable, and 
animal fats, When the refining of alcohol is the chief object ther 
is added to it a fat or a mixture of fats, and the whole is then 
distilled in the usual manner. Fusel oil is, according to this 
invention, freed from its disagreeable smell by repeated distillation 
with fat. When the chief object is to refine fat it is melted, and 
fusel oil or the deposit from stills added to it. The result is distilled 
and bleached with animal charcoal. The fatty matters absorbed 
by the charcoal are extracted by fusel oil, and the charcoal 


regenerated. (August 18, 1880). 
3357.* Apparatus [for Regulating the Speed of 
Steam and other es: W. Lake, London. 


. R. 

(J. B. Sheppard, Philadelphia, U.S.A.) [(2d4.}—(1) The object of the 
invention is to provide an apparatus for moving the throttle valve 
with ease and certainty, cudh apparatus being controlled by the 
governor. A case of elliptical form in transverse section is pro- 
vided with a flexible diaphragm which divides the chamber into 
two parts, and has secured to its centre a rod which extends 
through a stuffing-box and actuates the throttle valve. The 
diaphragm case is provided with two ports communicating with a 
valve of novel construction, This valve consists of a cone-shaped 
vessel within an outer case provided with two ports in communica- 
tion with the two above-mentioned ports. The valve is smaller than 
the case, and a passage for steam is left around it, except at one 
part where the valve has a projection designed to cover and uncover 
the above-named _ alternately ; through the centre of this piece 
there is a longitudinal aperture corr ling to and i 

cating with the interior of the cone valve, and at the upper part 
with the ports in the valve casing leading to the corresponding 
ports in the diaphragm case, One end of the cone has a spindle to 





hollow trunnion for the entrance of steam. The action of the 
governor admits steam to one side or other of the diaphragm, and 
connects the other side to the atmosphere or to the condenser, (2) 
A special governor comprising a spindJe with a screw thread on it 
driven by a wormwheel actuated by the engine. The spindle is pro- 
vided with vanes which open gradually according to the speed. The 
spindle moves endwise against its gravity or a spring, and by such 
motion operates the throttle valve. (August 18, 1880). : 


3358.* Instrument for Dialling and Surveying, 
&c.: W. E. Garforth, Normanton, Yorks. fat} 
for an apparatus for making a chalk mari upon the roof of a 
drift in mining exactly over the centre of dial on the floor. It 
consists of a small frame, in which moves a slide adjustable in 
two directions by rackwork, and on the slide is a tube to which 
the cord of a plumb bob is attached. This tube is carried in 
gimbals, and on the outside of it is a split tube acting as a crayon 
holder, As soon as the position of the plumb bob has been ad- 
justed, the roof is marked by the chalk. (August 19, 1880). 


3359*. Applying Several Colours to any Sur- 
face Simultaneously: D. T. Powe. London, [2d.) 
— The apparatus consists of an ink table divided into two, three, 
or more channels, and attached to the bed of the printing machine 
like an ordinary ink table. Movable strips of wood or other 
material are so arranged in the channels that they correspond 
with the lines of type or surface required to be inked or coloured. 
At the foot of the machine where the ink duct is placed, there are 
affixed several ink ducts at distances from each other equal to the 
widths of the channels in the ink table, and below each of these 
ducts there is a distributing cylinder, which has, in addition to 
the rotary motion, a lateral or oscillating motion. Between each 
ink duct and mouse there is a vibrator. The appropriate colour 
is laid on each of the strips, and then transferred from them to 
the lines of type. (August 19, 1880). 


3362." Aerated Beverages: T. Welton, London. 
(2¢.}—(1) Consists of water, maliine, and nitrogen gas. (2) Water, 
fruit juice, and nitrogen. (3) Water and ozone, (August 19,1880), 


3365. Forming Moulds for Castings: H. J. 
London. (//. J. Hand, Philadelphia, U.S.A.) (6d. 

7 Figs.)}—Consists in making the moulds of sand in flasks, and 
venting the gas through loose sand in pickets or recesses in which 
the sand is not tightly rammed as in the body of the mould. Also in 
combining the venting needles or blades with the mechanism for 
drawing the pattern, and lastly in the employment of an admixture 
of sand and agglutinating fluid, which, when dried, after the with- 








drawal of the pattern, presents a smooth hard surface to the 
molten metal. In the illustration the machine and flask with the 
pene and sand are shown in vertical section. A pattern; B flask ; 
2 sand mixed with agglutinating fluid; F tapering venting nee- 
dies; G horizontal plate on which bottom of flask rests; H dowel 
pias; J lugs. The pattern A and needles F are fastened at their 
lower ends to a frame K working in guides and by lever N and 
link O. (August 19, 1880). 


3366. Obtaining Starchy and Glutinous Matters 
from Indian Corn or Maize: W. R. Lake, London. 
(T. A, Jebb and L. J. Bennet, Buffalo, New York, U.S.A.) [4d.)—The 
kernels of corn are violently and repeatedly beaten in pet cong 9 
through a machine, such as that described in Specification 5155 
of 1878. The outer glutinous portion of each kernel is broken into 
coarse fragments, while the inner starchy portion is reduced to 
flour. The repeated violent beating to which the material is sub- 
jected in its passage through the machine detaches the starchy 
matter from the glutinous matter and the bran, and causes the 
material to be discharged from the machine in a condition in which 
the starch flourcan be separated from the other matters. The 
disintegra:ed material is separated into three products by sieves or 


bolters. (August 19, 1880). 
3369." Dri Propellers made up of Two 
Screws on Concentric Shafting: C. 5S. Bay. [2¢) 


—The inner shaft is driven direct by the engine, The outer shat 
is driven by spur gearing from a countershaft which is itself driven 
by a crank on its end, which is coupled by a connecting rod toa 
crank on the engine shaft. (August 19, 1880). 


3370.* Writing Instrument: J. Nadal, London: 
(2¢.}—This is a stylographic pen. The central wire carries a valve 
at the top, which is pressed down by a epring and closes the air 
inlet, The vibration of the wire, caused by the action of writing, 
raises this valve and admits air to replace the ink drawn from the 
stem. The stem can be drawn backwards and forwards by hand 
to clear it of dried ink. (August 19, 1880). 


3371.* Vent Peg: C. J. Gladman, London. [2/)— 
The action is that of an ordinary cock. By turning a cap working 
on a shoulder or ledge until a hole in the cap comes opposite to 4 
hole in the body, air is admitted to the cask, and by reversing the 
motion the supply is cut off. (August 19, 1880). 


3372. Organ Harmoniums: P. Jensen, London. 
(Z. Seches, Paris). (4d. 5 Figs.}—According to this invention an instru- 
ment is constructed in which are combined free reeds and organ 

ipes. The free reeds are arranged in connexion with a sounding- 

oard with movable sonorous cuses, such as described in Specifica- 
tion 3328 of 1879. The bellows are arranged so as to produce the wind 
by the same pedals, but differing according to the pressure put on, 
the wind force being divided into two parts, one for the pipes, and 
the other of half the strength for the free reeds. The body of the 
instrument consists of two parts detachable from each other. The 
keyboard is arranged to draw out by means of slides at each side 
of the instrument. The instrument may be used as a barmonium 
with free reeds. or as a pipe organ, or as a harmonium with free 
reeds and pipes. (August 19, 1880), 


3373.* Heliostats: T. Anderson, Stonegate, York. 
[24.)—Is intended to be used in combination with a field glass or 
telescope, so that the operator can direct the signalling flashes 
towards the observer, and can sec that they reach him, The 
reflecting mirror is mounted in a spring rocking frame attached 
to tha telescope, and arranged so that by the pressure of the finger 
the mirror can be caused to oscillate from its position, the spring 
restoring it when the finger is removed. Attached to the telescope 
is a small screen on which through a condensing lens a portion of 





which an arm from the governor is attached and the other end a 





the light reflected from the mirror is brought to a focus; small 
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mirrors are arranged to reflect the light on the screen or to reflect 
an image of the screen to the eye, the screen and the mirror being 
so adjusted that when the sun’s rays are reflected in a line parallel 
to the axis of the telescope a bright spot or image of the sun is pre- 
sented upon the screen, which spot moves away when the rays are 
otherwise reflected. The operator directs the telescope towards the 
point where the signal is to be received, and then moves the princi- 
pal mirror until he sees through the telescope the bright spot on the 
screen at the same time as he sees the object on which the signal is 
to be directed. By the alternate pressure and relief of his finger the 
operator can direct flashes of longer or shorter duration which 
will constitute signals according to a predetermined code. 
(August 19, 1880). 

3375*. Shoes for Horses, &c.: J. E. Stoker, Cork. 
[2d.]—The shoes are cast in iron or steel. Tapped holes are provided 
in them for the reception of spikes in slippery weather. In some 
cases the spikes are laid in the mould, and the metal run around 
their stems. Instead of using spikes, projections, grooves, ridges 
or furrows may be castin the shoes, (August 19, 1880). 


3376. Asbestos Sheets, &c.: S. Pitt, Sutton, Sur- 
rey. (1.'W. John's, Brooklyn, U.S.A.) (4d.}—Fibrous asbestos, alone 
or mixed with wool, cotton, &c., is deposited to the desired thickness 
upon an apron, and is coated on the upper side with a glutinous 
liquid sizing, silicate of soda, lime water, or other suitable material. 
The apron is turned over and the other side treated in the same 
manner. The glutinous substance causes the surface fibres of 
asbestos to be held together, and forms a flexible sheet. In some 
cases the asbestos sheet is attached to another sheet of hair felt, 
canvas, or paper, forming an asbestos lined or fireproof felt. The 
two forms of sheeting are “claimed” as constituting a new article 
of manufacture. (August 19, 1880). 

3379. Steam Engines: D. Joy, Anerley, Surrey. 
[éd. 11 Figs.J—Kelates to improvements on Specification 929 of 
1879, and consists (1) in various modifications of the valve motion 
therein described, Instead of taking the motion to work the slide 
valves from the connecting rod within the centres it may be taken 
from a point without the centres, or from a continuation of the 
connecting rod either at the crank or crosshead end, and either in 
or out of the line of the centres, Also instead of connecting the 
are of the lever working the valve by a parallel motion, it is con- 
nected by equalising the vibration of the lever centre in slot link 
by the attachment of an extra lever. (2) The gear may be 
adapted for oscillating engines by taking the motion from the 
piston rod. (3) The errors arising in locomotives from the crank 
axle having @ movable bearing are corrected by supporting the 





























centre of the quadrant link by a movable bearing, one end of 
which is fixed to the exle-box. In Fig. 1 the motion for the valve 
is taken from a corttinuation d of the connecting rod past the 
crosshead, and as all the movements are reversed, the valve 
spindle e is connected to a point e' on the lever a inside its fulcrum. 
(4) An improved slide valve suited for this gear is shown in Fig. 2. 
This has a channel ¢ passing round the back of it, as in the “ trick” 
valve, and small ports ww opening under a fixed plate, in which 
are corresponding ports v,r,r, which are in communication with 
u, u,u, a8 the port in the cylinder is uncovered. As the ports ¢' or 
¢'' pass over the ends of the facing they provide additional facilities 
for the entrance of steam tothe ports z. Four modifications of 
this valveare shown. (August 20, 1880). 


3383. Safeguards for Sleeping) Berths: J. 
Wetter, London. (£. A. McMann, Cleveland, Ohio, U.S.A.) 
(6d. 4 Figs.}—Consists of a light frame or grating, which, when not 
in use, lies horizontally under the berth. When the occupant is in 
bed the frame is drawn out, turned up into a vertical position, and 
fastened by bolts or latches. (August 20, 1880), 


3384." Self-acting Spiles and Valves for Casks, 
&c.: W. Morgan, R. Crocker, and R. Brett, Swan- 
sea, Glamorganshire. (2¢.)—The improved spile or vent 
peg is made of form; one end of the cross limb has a porous 
plug to allow the gases to escape, the other end is fitted with a 
small valve kept closed by a spring but capable of opening inwards. 
When the liquid is withdrawn, a partial vacuum is formed in the 
cask and the valve is thereby opened to admit sufficient air. 
(August 20, 1889), 


3388." Increasing the Circulation of Water in 
Steam Boilers: J. G. Walton, London. ([2/.)—The 
inventor places the feed pipe in such a position that the ingoing 
stream of water passes through that part of the boiler in which 
there is least circulation, as under the flues, &c., and by this me+ns 
sets up an artificial circulation. (August 20, 1880), 


3389." Writing Instruments: A. P. Hansen, 
London. [2d.)—The essential feature of the invention is the 
employment of asbestos as a substitute for pens or other arrange- 
ments employed in instruments carrying their own writing fluid, 
and the employment of this material in all cases where such pens 
are adapted for use as writing, ruling, and painting instruments. 
(August 20, 1£80), 


3390. Apparatus for Cutting and Assorting Tea: 
D. Whyte, Glasgow. ([2d.)—Consists of a cylindrical vessel 
with a wood or metallic case, and fitted with a wire-cloth bottom 
on to which the tea to be treated is placed and subjected to a rubbing 
or grinding process by means of horizontal wire-cloth, covered 
arms, between which and the wire-cloth bottom the tea is rubbed 
and thereby cut to the desired degree of fineness, (August 20, 1880)’ 


3393.* Refractory Materials for Converter or 
Furnace Linings, Crucibles, &c.: H. Wedekina, 
London, (H. Bollinger, Milan, Italy.) [2d4]—To asbestos or 
serpentine, or both, is added soluble glass for securing the 
requisite plasticity. By regulating the proportion of asbestos to 
the serpentine the refractory nature and strength of the compound 
may be varied to any desired degree, (August 20, 1880). 


3394, Inoxidisable Alloy: P. de Villiers, St. 
Leonards. [4¢)—This alloy is for coating and permeating 
other metals so as to give them the lustre and ring of silver. One 
formula for the alloy is as follows ‘Tin, 80 parts; lead, 18 parts; 
silver, 2 parts. The tin is melted first and the lead and silver 





added successively. The article, such as a knife blade, is pickled 

in dilute acid to fill it with minute perforations, and is dipped into 

the melted alloy, and afterwards hardened by being plunged in 

bg It may be further protected by electro-plating. (August 20, 
»). 


4666. Machine for the Manufacture of Candles: 
W. H. Beck, London. (A. A. Hoyan, Mans, France). (6d. 
8 Figs.}—The essential characteristic of the machine is the provi- 
sion for passing into the mould carriers, and around the moulds, 
currents of cold or hot water, by which the cast candles are rapidly 
cooled and detached from the moulds immediately afterwards. 
The invention consists in this arrangement and in the arrangement 
of parts of the machine. Also in the manufacture of wicks for 
candles by combining twisted threads of raw American and white 
cotton with three threads, more or less, of flax. (November 12, 
1880), 


4866. Electric Lighting Apparatus: W. R.Lake, 
London. (//, 8S. Maxim, Brooklyn, U.S.A.) (6d. 6 Figs.}—Relates 
to improvements in the electriclamp. The invention consists (1) 
in a gravitation for the upper carbon, and a train of gearing cou- 
trolling its descent combined with an electro-magnet and armature 
lever operating a detent connected with the gearing and a carrier 
for carrying the lower carbon movable vertically and connected 
with the armature lever. (2) In a dashpot or controlling chamber 
fixed to the armature or core of the electro-magnet, and surround- 
ing its head. (3) In thin flat sapports for the carrier and globe 
placed edge to edge upon the same side of, and in the same vertical 
plane with the focus. (4) The combination of various parts of the 
apparatus. The illustration shows a vertical section of the lamp. 
Ais a wood case, C a thin flat bar of metal supporting the globe, and 
moving freely up and down in slots in the armsaa; Dupper carbon 
carrier, E lower carbon carrier. The two sides dd' are held to- 
gether by screw b; G isa flat bar supporting lower carbon carrier; 
H link pivotted to bars F and G; J armaturelever; Laxia] magnet 
placed in the lamp circuit; N adjusting screw; O train of gearing; 
Q rod passing through lower carbon carrier and suspended by 
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spring R. The operation of the lamp is as follows: The forked 
head W is drawn down and turned until its legs stand upon the 
lower surface of the lower carbon carrier E, when the spring R 
raises the bar G and lever J until the detent m is raised from the 
escapement wheel. The upper carbon carrier descends by its own 
weight until the carbon points come in contact, when the current 
excites coil L and draws down its core M, and at the same time de- 
presses the lower carbon and arrests the descent of the upper 
carbon, When the electric arc becomes long the coil L becomes 
too weak to overcome the tension of the spring K, so that the lower 
carbon is gradually raised and the detent mis withdrawn, allowing 
the upper carbon to descend until equilibrium is again restored. 
The length of the are can be regulated by adjusting the tension 
spring R, and the lamp may be stopped by turning head screw W 
until it straddles the lower carrier E, when spring V, obtaining a 
bearing point against the case A at the shoulder z, overcomes the 
tension of spring R, and keeps the lower carbon depressed. 
(November 23, 1880), 


5092. Magneto-Electric Speaking Telephony: 
H.J. Haddan,London. (5. l.M. Barlow, New York. U.S.A., 
assignee of the inventor, F. Rosetti, Padua, Italy.) [4d. 1 Fig.}—The 
invention consists in producing in the closed primary circuit of 
an induction coil, magneto-currents or rhythmical vibrations repre- 
senting articulate speech or other sounds, and reproducing them 
in an open earth circuit including the secondary wire of the induc- 
tion coil. (2) Reproducing the sounds by the action of a similar 
secondary coil acting inductively on a magneto receiver through 
a closed primary circuit similar to the transmitting one. (3) The 
combination of ja magneto-telephone ; the primary wire of an 
induction coil; wires connecting the helices of the telephone, and 
of the primary of an induction coil, and constituting with them a 
shortor local closed circuitin the secondary wire of the induction 








coal, one terminal of which is connected to the earth and the 
other tothe line wire. (4) The combination of an open earth 
circuit, and at each station the secondary wire of an induction coil 
included therein, and a magneto-tvlephone in a closed circuit, 
including the primary wire of its respective induction coil. The 
illustration represents the organisation of the apparatus and its 
arrangement upon circuit. A magneto-telephone A for both 
transmitting and receiving has its helix connected by wires a a‘ 
with the primary circuit 6 of an induction coil B constitating a 
closed metallic circuit, the primary circuit being of very low 
resistance. The operation is thus: The diaphragm of the trans- 
mitter is vibrated in the usual way, and thereby induces rhyth- 
mical vibration in the closed metallic primary circuit of the 
induction coil, which induces corresponding vibrations in the line 
wire through the action of the secondary coil, These vibrations 
are reproduced at the receiving end of the line in inverse order, 
that is, the secondary of the receiving induction coil acts upon its 
primary, and reproduces the transmitted vibrations upon the dia- 
phragm of the receiving telephone through its closed metallic 
primary circuit. (December 7, 1880). 


5133 Grappling and Hoisting Apparatus for 
Removing Street Refuse, Dredging, &c.: W. R. 





Lake, London. (/. @. Johnson, Brooklyn, New York, U.S.A.) 
(6d, 10 Figs.)—The dredging bucket is, when closed, in the form of 
a half globe, and is divided into, say, six segments each pivotted to 
centres above, and connected by levers and jointed rods toa 
slide in which are a series of sheave blocks. The bucket is 
actuated by two hauling ropes, one for closing the sections of the 
bucket when it has descended on the substance to be raised, and 
for raising it when filled; the other for opening the bucket to dis- 
charge the contents. (December 8, 1880). 


5243. Printing Machines: T. B. Dooley, Chelsea, 

» U.S.A. (6d, 7 Figs.) 1s specially adapted for chro- 

matic printing. The machine has two cylinders, the larger one 
bearing several different printing surfaces, and the other the 
smaller cylinder carrying the sheet to be printed. The two 
cylinders are in constant revolution, and while the larger makes 
one revolution, the smaller revolves as many times as there are 
printing surfaces on the other, and an additional revolution for 
discharging the printed sheet and receiving a fresh one. The 
invention also consists in the arrangement of several sets of inking 
rollers, one set for each printing surface. The illustration shows 
respectively a side view and plan of the improved portion of a 
printing machine. The cylinder is preferably built up of several 
sections or short cylinders a. The printing surface may be all on 
one plate, or made up of the surfaces of several small plates. The 
cylinder C is revolved by suitable gearing on shaft B, which also 
carries at the ends the groove pulleys I, which operate by the 
grooves or guides ee, ff, gg the pulleys on the spindles of the 
inking rollers. The small cylinder E is recessed to carry the 
nippers or fingers for holding the sheet on and assisting in throw - 
ing it off when printed. This cylinder is driven by gear wheel H 
on the shaft B; K represents the ink fountains, each of which has 
the.usual inking roller n. For each of the three sets of inking 
rollers L, which lay the ink on the printing surface, there isa 
distributing roller oand a swinging roller p. The latter carry the 




















“= 
Mh 








ink from the fountain rollers nto the rollero. The shafts of the 
inking and distributing rollers sre held in bearings fixed to rods s 
which slide in blocks M, and are pressed to the surface of the 
printing cylinder by springs. The shafts of each inking roller L 
carry near each end a \Y/-edged pulley, which takes into one of the 
grooves of the groove wheel I; the grooves e f g each act upon a 
pulley of one set of inking rollers. ‘The groovese fg extend around 
the wheel Lin the form of a cam, of such shape that each set of 
inking rollers is allowed to bear on one printing surface, but is 
raised or pressed away from all the other printing surfaces, The 
printing rollers o are vibrated endwise by levers w, operated by 
cams x on the side of the groove wheels I. The sheet to be printed 
is taken on to cylinder E from feed board R, by the nippers y and 
nippers or fingers s. The nippers y are of ordinary construction, 
but the nipper fingers s are claimed as novel. They are formed 
hollow and are joined to the bar T, the interior of the fingers 
opening into the interior of the bar, which is connected at one end 
by a V passage communicating with the interior of the cylinder 
and through the end of shaft D to an exhaust or air pump or fan. 
When the sheet is to be discharged, the fingers s being raised, as 
are also the nippers y; the sheet holds on to the fingers s by reason 
of the partial vacuum created within the hollow bar. The raising 
of the edge of the sheet is sufficient to allow it to pass on to the 
delivery board zx. Airis then forced into the bar T and liberates 
the sheet. At this stage the fingers s are swung still further away 
from the sheet, so as not to obstruct its passage, when the impetus 
given by tbe cylinder throws the sheet on to the delivery board. 
(December 14, 1880). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the piesent time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 








FOREIGN AND COLONIAL NOTES, 

The Westinghouse Brake.—The Westinghouse Air 
Brake Company has purchased property in Allegheny 
City, and will in a short time remove its brake works 
thither. Meantime, the Westinghouse Machinery Com- 
pany, Limited, has been organised and application made 
for a charter, and the new concern will occupy the old 
buildings. It is its intention to manufacture specialities 
in machinery, chief among which will be a new style high- 
speed engine, very simple in construction. It will be con- 
structed under patents issued to Mr. Westinghouse. 

Adelaide and Hong Kong.—The South Australian 
Government is in negotiation with a Hong Kong firm for 
the establishment of a regular bi-monthly steam commu- 
nication between Hong Kong and Adelaide, vid Port 
Darwin. 

Lake Superior Iron Ore.—The Lake Superior iron mines 
produced 1,975,062 tons of ore last year, and 48,502 tons of 
pig metal. The production of ore since 1856 has been 
15,309,132 tons, and pig metal 790,277 tons. 

American Bridge Building.—The Philadelphia Bridge 
Works, at Pottstown have secured contracts for building 
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an iron bridge of six spans, 100 ft. in length, and a draw 
span of 200ft., for the New Orleans and Pacific Railroad 
Company ; also for a bridge of three spans, of 150 ft. in 
length each, for the Texas Pacific Railroad. Another con- 
tract has been obtained for making 350 tons of iron for the 
Pennsylvania Railroad Company’s elevated branch. 


Steel Rails in France.—The production of steel rails in 
France last year amounted to 279,847 tons, as compared 
with 253,742 tons in 1879. 

Coal in France.—The production of coal in France last 
year is officially returned at 19,412,112 tons, as compared 
with 17,104,485 tons in 1879. The production would 
accordingly appear to have increased 2,301,133 tons last 
year. 


Lake Shore and Michigan Southern Railroad.—The 
Lake Shore and Michigan Southern Railroad has contracted 
for 55 new locomotives, 1750 freight cars, and a large 
number of passenger carriages. The additions to its 
equipment during the present season will involve an expen- 
diture of over 2,000,000 dols. Besides this outlay for 
rolling stock, the company will construct a second track on 
the western division of its road, reduce the grade to a 
maximum of 16 ft. to the mile, and erect a freight house at 
Englewood. 


Westphalian Coal.—A company is preparing a plan for 
deepening the Rhine as far as Kuhrort, so that large ships 
may be able to reach that place. The realisation of this 
plan would, of course, greatly facilitate the exportation of 
Westphalian coal. 


Bridging the Waiwera.—The General Government of 
New Zealand has just thrown a bridge over the Waiwera. 
The plans of the bridge were farnished by Mr. E. Fair- 
burn, of Parnell, Auckland, and Mr. W. McElroy was 
contractor. The bridge is 398 ft. long by 14 ft. 8 in. wide. 


The Electric Light at Jersey City.—The Pennsylvania 
Railroad passenger dep6t and car house at Jersey City 
has been brilliantly lighted at intervals for nearly a fort- 
night with the Brash electric light. 


Drainage of Adelaide.—A great deal has been done 
during the past year towards the construction of works for 
draining Adelaide aad its suburbs. The main sewer is so 
far complete that within a short time the sewage from the 
Old Corporation drains, which now discharges into the 
Torrens, will be taken down to a sewage farm, and thus 
the river will be relieved of the chief cause of pollution. 
This main sewer commences at the Frome-road, and passes 
along the Park Lands in front of North Terrace to the 
Railway Bridge, where the sewer is carried acroas the river 
by means of an iron tube suspended beneath the bridge. 





From the bridge to the sewage farm the sewer follows the 
course of the Northern Railway. The total length is nearly 
five miles. The sewer has been constructed of sufficient 
capacity to drain the whole of Adelaide and its suburbs, 
except Goodwood and Unley, on the assumption that the 
population will be double the present number. It is capable 
of discharging 3700 cubic feet, or 23,000 gallons, per 
minute. The sewer is almost entirely constructed of cement 
concrete, and it is provided with manholes, ventilators, and 
all appliances for proper working, while the velocity of the 
current of ey will be always sufficient to prevent 
deposit. Besides the sewer just described, a main branch sewer 
along West Terrace, has been completed as far as Grote- 
street, and is now being carried on to South Terrace. The 
natural fall of South Adelaide being from east to west the 
greater part of the city will drain into the West Terrace 
sewer. The next sewer to be constructed will be the main 
branch sewer, to drain Brompton, Bowden, and Hind- 
marsh, a contract for which has been already let. 


Dock Accommodation at Brooklyn.—Much interest is 
felt in the future of the Erie Basin dry dock, Brooklyn, 
recently purchased under foreclosure by a syndicate of New 
York and Boston capitalists. The idea is to enlarge it to 
a capacity equal to the accommodation of the largest 
steamers now building in England, but as to details the 
parties concerned are not yet prepared to speak. 


Public Works in South Australia.—In the course of 
last year 112 miles of railway were opened in South Aus- 
tralia, and 3064 miles are now in course of construction. 
At the end of 1880, there were 682 miles available for 
traffic, including 18 miles of private lines. Considerable 
progress has been made in the construction of harbours and 
jetties, and 310,000/. has been spent in hydraulic and 
sewage works. 


Union Pacific Railroad.—It is announced that the 
directors have decided to construct a broad gauge line from 
Greeley, Colorado, to Fort Collins, thence up Cache Le- 
poudre river to North Park. The line is now being sur- 
veyed, and labourers are being collected at different points 
to begin work at once. 


Agricultural Implements in Canada.—During the year 
ending June, 1880, the value of the ploughs and cultivators 
introduced into the north-west territory of the Dominion 
of Canada was 25,513 dols. In 1878-9 the valne of the 
corresponding imports was 18,907 dols. 


Rolling Stock in Canada.—According to a return, the 
Canadian Government purchased last year 23 locomotives, 
seven first-class cars, two second-class cars, two smoking 
and postal cars, 74 box cars, 190 flat cars, 14 snow ploughs, 
nine wing ploughs, and nine flangers. Although the motto 








of the Dominion Government is ‘‘ Canada for the Cana- 
dians,”” 13 ont of the 23 locomotives were made in the 
United States. 


Durban Tramways.—The Durban (Natal) tramway line 
between the Point and the town is now nearly completed. 
a | of the cars are in readiness for the commencement of 
traffic. 





THE METEOROLOGICAL SoctETy.—The usual monthly 
meeting of this Society was held on Wednesday last the 
16th instant, at the Institution of Civil Engineers, Mr. 
G. J. Symons, F.R.S., President, in the chair. Rev. 
A.J.C. Allen, E. Chapman, Rev. E. W. Ford, G. T. Gwil- 
liam, H. B. Jupp, A. Ramsay, and J. Stokes, were elected 
fellows. The President gave a historical sketch of various 
classes of hygrometers and described about 120 different 
patterns, after which an exbibition of instruments was held 
showing various kinds of hygrometers, and also some new 
— which have been brought out since January 1, 





Iron anv Steet InsTiTuTE.—It is announced that 
the annual general meeting of this Institute will (by the 
kind permission of the President and Council of the Institu- 
tion of Civil Engineers) take place at 25, Great George- 
street, Westminster, on the 4th, 5th, and 6th days of May 
ensuing, commencing each day at 10.30 o'clock forenoon. 
The annual report of the Council and the financial state- 
ment will be presented. The President-elect (Mr. Josiah 
T. Smith) will deliver his inaugural address. The 
following papers, or a selection of them, will be read and 
discussed: ‘‘On the Results of Experiments relative to 
Corrosion in Iron and Steel,’’ by Mr. William Parker, of 
Lloyd’s Registry, London. ‘‘ On the Manufacture of Armour 
Plates,’’ by Mr. Alexander Wilson, of Sheffield. ‘On the 
Manufacture of Steel and Steel Plates in Russia,” by Mr. 
Sergius Kern, St. Petersburg. ‘‘On the Use of Steel for 
Shipbuilding,’ by Mr. William Denny, Dumbarton. ‘“ On 
some Physical Properties of Cast Iron,’”” by Mr. Charles 
Markham, Staveley. ‘‘ On the Desulphurisation of Iron,”’ 
by M. Rollet, St. Chamond, France. ‘‘ On Ironand Stel 
Permanent Way,” by Mr. R. Price Williams, London. 
**On Hydraulic Appliances for the Bessemer Process,’’ by 
Mr. Michael Scott, London. ‘‘On the Manufacture of 
Bessemer Steel and Steel Rails in America,’ by Captain 
Jones, Edgar Thomson Steel Works, Pittsburg, U.S.A. 
** On a New Form of Bessemer Crane,’’ by Mr. Thomas 
Wrightson, Stockton-on-Tees. Any member who may 
desire to read a paper at the forthcoming meeting, is 
desired to send an early intimation of such intention to the 
secretary. 
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ilers : their Design, Construction, and Manage- 
steam Bote WILLIAM Ee SHocK, Bngineer-in-Chief, 
U.S.N., Chief of Bureau of Steam Engineering, U.S. 
Navy. New York: D. Van Nostrand: London: Samp- 
son Low, Marston, Searle, and Rivington. 
Tue very handsome volume before us has, apart 
from its intrinsic merit, a special interest from the 
fact that the position of its author gives it a semi- 
official character and entitles it to be regarded as an 
exponent of the most advanced practice in the United 
States Navy. In fact, although the earlier part of 
the work treats of theoretical principles applicable to 
boilers generally, yet those chapters which treat of 
constructive details relate chiefly to American marine 
ractice. That this fact will in no way detract 
from the interest of the work to English readers we 
need scarcely say. Allengineers who are acquainted 
with the working of the Bureau of Steam Engineer- 
ing of the United States Navy well know that there 
have been carried out under the auspices of this 
Bureau numerous series of researches which have 
added much to our stock of data bearing upon steam 
engine and boiler construction, and this being so a 
work which embodies the results of many of these 
researches has a special claim to our attention. 

Commencing with a brief introductory chapter our 
author proceeds, in Chapter II., to treat of combus- 
tion, the calorific power of different fuels, chimney 
draught, and efficiency of furnaces. These subjects 
are clearly and tersely dealt with, and in speaking 
of the calorific power of different coals, Mr. Shock 
makes brief reference to the experiments of Scheurer- 
Kestner and C. Meunier, as showing that great 
discrepancies exist in the practical calorific power of 
coals of almost identical chemical composition. In 
his remarks on the efficiency of furnaces our author 
follows closely the methods of Rankine, but he 
illustrates his deductions by experimental data 
obtained in the course of researches made under 
the direction of his Bureau. Tables giving the 
general characteristics of American and English 
coals, and the results of experiments on various 
coals carried out by Chief Engineer B. F. Isher- 
wood, bring the chapter toa conclusion. Accord- 
ing to the experiments just mentioned the evapo- 
rative power of American anthracite is fully 10 per 
cent. below that of Wales. 

Chapter III. treats of the transmission of heat 
and evaporation, and in it are given the results of 
experiments by Isherwood on rates of heat trans- 
mission, losses by radiation and on superheating 
steam. Isherwood’s experiments on transmission 
are compared with those of Peclet, who obtained 
higher rates owing to the employment of mecha- 
nical means for insuring the circulation of water 
in contact with the heated surfaces. Isherwood’s 
experiments also tend to prove that under the given 
conditions the rate of heat transmission of a plate 
is not affected by the thickness of the latter within 
reasonable limits, while Peclet’s researches gave 
results showing that the rate of transmission 
diminished directly as the increase of thickness. 
This difference is an important one, and it appears 
probable that owing to the absence of means for 
insuring the circulation of the water in Isherwood’s 
experiments, the rate of transmission was governed 
chiefly—if not entirely—by what Rankine has 
termed the external resistance of the plates, and 
that their internal conductivity did not therefore 
affect the results. With regard to superheating 
our author considers it not desirable to much 
exceed a temperature of 300 deg. Fahr., and when 
the steam is of such pressure that it has, when satu- 
rated, a temperature exceeding this, he considers 
it best only to dry the steam and to employ steam 
jackets to prevent condensation in the cylinders, 

The next chapter deals with materials, and in it 
our author treats of the leading characteristics of 
copper and its chief alloys, cast iron, wrought iron, 
and steel. In this chapter we finda Table (stated to 
be quoted from an English contemporary), purport- 
ing to give the tenacity of various metals at different 
temperatures up to 500 deg. Fahr., the tensile 
strengths being represented by a series of numbers 
which it is stated must be multiplied by 50.25 and 
divided by the cross area of the test bar in order to 
convert them into pounds per square inch. We think 
that if it was worth while to give the ‘lable it was 
worth while to convert the strains into pounds per 
square inch once for all. The ‘Table also gives the 
percentages of elongation before fracture, but as the 
lengths of the specimens tested are not given these 
figures are of no value, In speaking of wrought iron 








Mr. Shock enumerates the chief American brands and 
their qualities, and we notice that he speaks of 96 in. 
as the greatest width of plate rolled in the United 
States, and the extreme weight of the trimmed 
plate as 1800 lbs., this width and weight being very 
far below those producible at several works in 
this country. With regard to steel our author 

uotes largely from the report of the surveyors to 

loyd’s Register made early in 1878, and he appears 
to agree generally with the conclusions arrived atin 
that able report. A series of Tables of the weight 
of iron in different forms brings the chapter under 
notice to a conclusion. 

‘ Testing the Materials” is dealt with in 
Chapter V., in which are embodied the United 
States regulations on the subject. It is by no means 
generally known here that by the laws of the 
United States every iron or steel plate used in the 
construction of a boiler for steam vessels must not 
only be stamped with the name of the maker and of 
the place where it was made, but also with the 
tensional strain per square inch which it will bear. 
It is also enacted that iron of a tensile strength of 
under 45,000 lb. per square inch should show a 
contraction of area of 12 per cent. at point of rup- 
ture, while iron with a tensile strength of from 
45,000 lb. to 60,000 lb. per square inch should have 
a contraction of area of 15 per cent., and iron with 
a breaking strain of over 50,000 lb. per square inch a 
contraction of 25 per cent, The chapter under 
notice also includes a description of the Rodman 
testing machine at the Washington Navy Yard, 
together with a summary of the experiments of the 
United States Test Board on the effects of hammer- 
ing and rolling on the strength of bars, and 
— of the tests of steel plates, &c., adopted 

y the English and French Admiralties. 

Chapter VI. treats of the pripciples of the strength 
of boilers, and Chapter VIL. with designs, draw- 
ings, and specifications, this latter chapter containing 
descriptions of a number of leading types of marine 
boilers illustrated in the plates, while the general 
proportions of boilers are also dealt with. The 
chapter includes also three specifications, two of 
them for boilers supplied to vessels of the United 
States Navy, and the other a type specification 
of the English Admiralty. ‘ Laying-off, flanging, 
rivetting, and welding” are the subjects dealt 
with in Chapter VIII, these mechanical operations 
being clearly described, and a good summary being 
given of the chief series of experiments which have 
been made on rivetted joints, the first report of the 
committee of the Institution of Mechanical Engi- 
neers on the form of rivetted points being largely 
quoted. Somewhat curiously no reference is made 
to any American experiments on this subject. 

With Chapter IX our author commences to deal 
with the details of boiler construction, this chapter 
being devoted to ‘‘shells, furnaces and back-con- 
nections,” In reference to these the rules of Lloyd’s 
surveyors and of our Board of Trade are quoted 
and full information is given as to the various modes 
of jointing up the plates of the parts dealt with. 
Chapter X. treats fully on stays and braces, a large 
number of modes of arranging stays being illus- 
trated and their advantages and disadvantages 
pointed out. In this chapter also is embodied a 
summary of the results obtained during a series of 
experiments carried out at the Washington Navy 
Yard in 1878-9 to ascertain the best proportions for 
the eyes at the ends of boiler braces, as well asa 
summary of the results of another series of experi- 
ments also carried out at the Washington Navy Yard, 
to determine the holding power of screwed stay 
bolts in plates of iron and copper. Both these series 
of experiments were well conducted and they afford 
practical data of much value. 

In the next chapter our author discusses the pro- 
portions of fiues and tubes for boilers of both the 
ordinary and the water-tube types. The various 
modes of fixing tubes are also dealt with, and 
descriptions are given of some modes of securing 
removable tubes employed in the French navy, In 
this chapter are also included the results of a very 
valuable series of experiments carried out by the 
author in 1877, to determine the holding power of 
boiler tubes fixed in different ways—a series of 
experiments of which we were enabled, through the 
courtesy of Mr. Shock, to publish an account in 
this journal* shortly after they were made. ‘‘ Up- 
takes, Chimneys, Steam Jets, Fan-blowers, &c.,” 
and ‘‘Steam Room and Superheaters,” form the sub- 
ject matter of the two next chapters, these various 
details being well dealt with; while Chapter XIV. 


"®* See ENGINEERING, vol. xxiv., pages 199 and 335. _ 











is a brief one, treating of the setting and erection 
of boilers and of modes of securing them in vessels. 
The next and last of the chapters devoted to a con- 
sideration of boiler details, is one on boiler mountings 
and attachments, in which a large number of fittings 
are described and illustrated, and their construction 
criticised. 

_ The next three chapters relate to ‘‘ Tests, Inspec- 
tion, and Trials of Steam Boilers,” the ‘‘ Manage- 
ment of Boilers,” and the ‘“‘ Causes and Prevention 
of the Deterioration of Boilers,” and they contain 
able summaries of the best experience concerning 
these various matters, the information given being 
of a thoroughly practical kind. The last-named 
chapter, especially, affords evidence that Mr. Shock 
has consulted a wide range of authorities, and 
he has admirably summarised the results of the 
pumerous investigations which have, during the 
past few years, been carried out in this country and 
elsewhere. The concluding chapter of the work 
before us treats of boiler explosions and their 
investigation, and includes some sensible criticisms 
on the various more or less wild theories which have 
from time to time been brought forward to explain 
such explosions. Remarks on some of the chief 
causes of explosion, and an account of the experi- 
mental boiler explosions carried out in the United 
States are also given. 

Altogether, Mr. Shock has produced a book which 
forms a most valuable addition to the engineer’s 
library, embodying as it does an able summary of 
the best European and American practice in addi- 
tion to the results of the author’s own practical 
experience. We should state, also, that in addition 
to numerous engravings in the text the work is illus- 
trated by thirty-six well-executed plates of boilers 
and boiler details (the latter drawn to a large scale), 
while as a specimen of typography it is admirable. 
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TREATMENT OF GOLD QUARTZ 
IN CALIFORNIA. 
By T. Eaieston, Ph. D. 
(Continued from page 248.) 

From the amalgamator the sands pass into a box 

t, Fig. 3 (see page 247 ante), 1 ft. long and 21in. wide, 
from which the stream is divided into two parts to 
be distributed over two sluices, m, with ainalga- 
mated copper plates. These sluices are 8 ft. long, 
the two being 21 in. wide, with a grade of 1 in. to 
the foot. From here they discharge upon the 
Eureka rubbers g, Fig. 3 and Figs. 9, 10, and 11, 
page 324, of which there is one for every battery of 
five stamps. The water from the battery discharg- 
ing at the temperature of the air into the rubber, 
meets here the warm water from the amalgamators, 
so that the temperature is slightly raised. The 
object of the Eureka rubber is to clean any rusty 
gold; to rub off by friction any.slime which may 
have attached itself to it, or to brighten the gold, so 
that it may more easily amalgamate. It is made of 
a cast-iron box a, Figs. 9, 10, and 11, 1} in. thick, and 
56in. square and 7 in. deep, into which a false bottom, 
24in. thick, is placed. This false bottom is made 
up of three parts; the dies c, made of soft wood, 
cut across the grain, which are 4in. by 1] in. and 
between which the wooden die bedplate 4, 34 in. 
wide and 1 in. thick, and the whole width of the 
box, is placed. On the top of this die bedplate, 
the cast-iron dies d, which are 3} in. wide at 
the bottom, 4 in. at the top, and 2 in. thick are 
placed ; the object of the flare being to hold the 
wooden diesc in place when the surface begins to 
wear. The bottom of the box thus becomes a die, 
consisting of alternate strips of wood and iron, 
which are held firmly to their place by wooden 
strips e, 1 in. thick, let 3 in. into the dies, and 
bolted to the side of the box. Over the die a 
wooden frame i held together by two bolts s, is 
suspended tothe top of the frame p by iron rods 
}in. in diameter. It is moved backwards and for- 
wards by means of an eccentric z. To the bottom 
of this frame cast-iron foot-plates j, having six 
slota, formed by flanges projecting 14 in. to receive 
the wooden shoes, are placed. The wooden shoes, 
hare 3} in. wide, and 2} in. thick, and have iron 
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shoes / 4 in. wide at the top and 3} in. at the 
bottom, and ] in. thick, fastened to them by means 
of sockets gy, Fig. 12, cast on them. Both the iron 
and wooden shoes /, /, have amalgamated copper 
plates attached to them. The arrangement of the 
shoes and dies) is clearly seen in the rspective 
drawing, Fig. 12. The rods o suspend the shoe 
frame froma movable frame p which is capable 


concentra 


between } and ,, 





are ground and amalgamated in a Knox pan, 
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Scale of feet and inchas 
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the tailings are discharged into settling vats to be 1} in. thick, with projections on the underside din, 


high and thick on both diameters, are cast, to serve 


A certain amount of skimmings, which varies|as a steam chamber 4. This false bottom fits the 
per cent. of the battery sands, are | sides of the pan tight, 
taken from the amalgamators, and the riffles which are groove n, 
placed in the sluices in front of them. The skimmings | to the circumference, communicating with a lower 
Figs. 13 | discharge hole s, 
and 14, which is one of the oldest and most exten- | shaft i. 


pan ti On the top side there ig a 
1} in, wide and | in. deep, from the centre 


8, Which is at right angles to the 
A cast-iron muller ¢, made of four arms each 
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of adjustment by means of ascrew q, which allows 
the shoes and dies to be set at any distance. The 
eccentric which communicates the movement.to the 
the shaft /, which goes across the top of the frame, 
makes 55 revolutions per minute, and gives a motion 
of 4in. backwards and forwards. 

The pulp from the battery and amalgamator is 
discharged from a trough 2, Fig. 3, 9 in. wide, so 
arranged as to give an equal supply to each rubber ; 
passing into the rubbers, it goes under the shoes and 
dies, and the bright surfaces are caught by the 
amalgamated plates. From the rubber, it is dis- 
charged over the apron r, the sides of which 
converge to an opening 27 in. in width, and into a 
trough Fig. 3, 6 in. wide, communicating with three 
rubbers, ard leading to a sluice x, Fig. 3, made of 
inch plank 15 in. long and 32 in. wide, from which 
there is a drop of 3 in., where it discharges into 
another sluice r of the same width, but 16} ft. long, 
with a grade of half an inch to the foot. ‘The sides 
of this sluice are 3 in. high, and the sluice is filled 
with amalgamated plates 30 in. wide. From here 
































sively used of all the pans invented to clean gold 
amalgam, It is made of cast iron, and consists of a 
pan 50 in. in diameter at the top, 47 in. at the bottom, 
and 14 in, deep. In the centre a hollow cone 13 in. 
in diameter at the bottom, 6 in. at the top, and 
17 in. high, forms part of the casting of the pan. 
Into the annular space formed by the cone and the 
sides of the pan, a false bottom a, of cast iron 























13 in. long, 44 in. wide, and 1 in. thick, is attached 
to a circular piece 44 in. wide and 19 in. in diameter. 
Each arm has aslot g, 10 in. long and 1 in. wide, to 
receive the bolts of the shoe, and allow of freedom 
of motion. On the central rim there are two pro- 
jections 0, with short arms p, for the purpose of 
receiving the yoke /, which is keyed to the shaft j, 
which is 2 in. in diameter, and is guided by the top 
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shoes and dies. Beside him, there are two engineers 
on twelve-hour shifts, and one night watchman. All 
the men in the mill are paid 3 dols. per shift, 
the length of the shift depending on the work they 
have to do. Besides these there is a foreman, 
generally paid 5dols. a day. The total cost of 
milling a ton in 1874 was 2.22 dols. The cost of 
mining was 6 dols,; total cost of mining and 
milling 8.22 dols. 

According to Mr. Van Deetken the gold from the 
mill after leaving the stamp is found in the following 
proportion in the different parts of the mill. 


Atwood’s amalgamator i 65.5 
Knox pan oes eve eee 26. 
Eureka rubber... eee 4.5 
Copper plates ... 2. 
Riffles ... ows 2. 
Total eee 100.0 


The battery gold varies from 10 to 20 per cent. | 


of the total yield, and the concentrators give 5 to 
10 per cent, The gold obtained from the whole 
process will be distributed as follows : 





Battery one ous nce eco eco 9.5 
Mill , _ wee ace a on 85.75 
Concentrators ons eee ose 4.75 

Total 100.00 


In the case cited the yield of the mill was 
47.40 dols.; the concentrators 2.50 dols.; and the 
value of the tailings was 16.49 dols.; of the float 
gold, 2.28 dols.; total 68.67 dols. ; 27 per cent. of 
this is lost, 22% per cent. as tailings, and 3 per 
cent. as float gold. 

The following Table gives the details of the cost 
of crushing and amalgamating one ton at the Idaho 
Mill in the year 1874. 








| 























| | | Cost 
| Amount | y;.;4 | Yield per of Mining! Profit aor wd 
Crushed, - Ton. and | a Pe 
Milling. | es. 
SS eS — -— 
tons, dols. dols. | 
1870 9,782 19.03 11.85 | 7.15 15 
1871 11,333 35.50 10.20 24.30 15 
1872 11,410 35.09 13,08 22.01 15 
1873 27,624 37.91 8.61 29.30 35 
28,801 664,811 23.40 8.22 15.18 35 


1874 | 





(To be continued.) 


THE PANAMA SHIP CANAL. 
WE publish on the preceding page a plan of the 
| Panama Ship Canal and sections of various types, 
The total length of the canal will be about 46 miles 
including the jetties at Panama and at Limon Bay 
}on the Pacific side. The plan shows clearly the 
| trace of the canal and its relation to the River Chagres 








jand the railway, which appears to cross the canal 
twice, near Pedro Miguel at the fifth station, and 
again at Baila Monos near the 3rd station. From 
Cruces the canal and the River Chagres cross and 
|recross each other frequently, and the latter will 
| practically disappear and be replaced by the new 
channel. There will be five stations or pausing 
places as follows : 








Approximate | 
Station. | Distance from Length. Width. | Location, 

Colon. 

miles. ft. ft. 
No.1 4} 1640 236 Gatun. 
No. 2 9 1640 236 Pena Blanca. 
No.3 _.../ 20 32380 236 San Pablo. 
No.4 ...| 23 3230 223 | Matachin. 
No. 5 | 40 1640 223 


“7 Pedro Miguel. 
' 


The width of the last two stations is reduced, 
because they will be made inrock. The depth of 



































Quicksilver ... = oon — 7 them will be 29 ft. 6in., and of the others 27 ft. 9 in. 
Blankets «+. - os 0109 The plan also shows the position of the great bar- 
Screens oe -0020 rage at the outlet of the lake, the water from which 
Chemicals ..  ... = will be used in working the compressors for driving 
Lea eting material a oS yo the rock drills and other machinery. As will be seen 
ee ee gs 0022 from the section, the canal will, up to about the 
Hauling of freight... .0047 28th mile, run through soft ground, and from that 
— .1808 distance to the fifth station it wil have to be cut 
. ; Labour. on through rock, the highest point of which occurs at 
owt Seeing oo “ — Cerro Culebra; after passing station No. 5, the rest 
Blankes washing .. .. .. 2494 | of the canal runs through soft ground. The various 
Night watch, half shift ... .0220 | sections indicate the form of the canal at different 
Amalgamator 0531 | points, Fig. 3 is a type section in soft ground, 
— .7104 | where the width at the water level is 164 ft. 6in., 
reg er ous _and at the bottom 105 ft., the depth being 26 ft. 3 in. 
Manager oo . = “0871 | Fig. 4 is a section in similar ground of the station, 
; . — .1306 | the dimensions being those given above. Fig. 4 1s 
Repairing. a section through rock and cutting, where the width 
Carpenter and blacksmith -0108 | will be 91 ft. 10in. at the water level, and 78 ft. 9 in. 
Lumber . oe ae 0034 0142 at the bottom, the depth being 29ft.Gin. Fig. 6 
a _— oe | is a corresponding section in rock, and Fig. 7 is a 
Bacineer... pn “# 1210 | section of the sea channel, where the width of bed 
Wood-wheeling boiler ... 0417 | is 328 ft., and the depth about 31 ft. The following 
Wood... ee oe o 3963 | Table gives a summary of the excavation that will 
Bundvies —— -5990 | be required in completing the work. anna 
Water rent ... 2 Sa ae se .0909 Matase of Material. Cube Yards. 
Foundry ese ese a soe -2474 1. Above Water Level : 
Interest on cost of mill, at per ae Earth : - 34,707,000 
cent. aia a - ii 1747 Salt wook ee e 650.000 
Payment toward repayment of ? Meslvesk > 27,411,000 
capital invested, per ton ° -0874 a 12, Below Water Level : 
— 6250 | Sand and soft ground... vs 22,740,000 
2.2200 Rock dredging ove - _1,284,000 
— Hard rock... 10,521,000 
The following Table gives the distribution of the | 
total yield from the year 1871 to 1874: 97,313,000 
—— 1871. 1872 | 1873. 1874. 
dols. dols. dols. dols. 
Ballion .. 385,017.90 390,830.50 | 979,959.89 631,190.56 
Sulphurets 10,041.23 8,872.10 31,318.00 21,600.00 
Tailings coe _ eee eee | 12,950.00 10,989.25 
Gold in specimens sold 296.50 762.73 | 364.50 38.50 
Gold from old copper on = aa 992.89 
Total yield in gold 395,355.63 400,465.42 |1,024,591.89 664,811.20 
Average yield per ton Sa 35.50 35.09 | 37.91 23.40 
Weight of Bullion and Sulphurets. 
Bullion ... ove ove - 22,331.46 oz. | 56,210.80 oz. 36.169 oz. 
Sulphurets_ ... eee ose eee eee ove oso} 92 tons 83.75 tons 212.5 tons 217 tons 
Total number of tons trcated si ees ‘ia ool 21,138 11,410 ,, 27,625 ,, 28,801 ,, 








| 
The following Table extracted from the reports | 
of the company gives the work done with the yield, 


cost, and profit from the year 1870 to 1874: 


CoAL ON THE Pactric Coast.—The Washington Terri- 
| tory and British Columbian Coal Mines are producing more 
| largely, and are believed to be fully adequate to the supply 
of the entire Pacific Coast. 











ON HARVESTING MACHINERY.* 
By Mr. Ernest SAMUELSON. 
(Concluded from page 304.) 

Side-delivery Reaper.—In this class a quadranta] plat. 
form is fixed to the back of the por og and med or 
supported off the ground by stays; on the main body of th, 
machine is an upright shaft, and to this shaft are fastened 
four or more rakes, as shown in Figs. 18 and 19, page 323 
These are caused to revolve like the sails of a windmill, 
and, in so doing, gather the standing corn to the knife’ 
and then rake it off the platform when cut, throwing it 
behind the main travelling wheel, and thus leaving a clear 
track for the horses on the following round. 

Except where the crop is desired to be left in a swatho 
as in the case of barley, it is usual to collect it in sufficient 
quantities to form a sheaf. The simplest method of doing 
this is to substitute for some of the rakes what are termed 
‘* gatherers,’’ which only gather the standing crop to the 
knife, and then pass clear over the grain lying on the plat- 
form, which thas remains there until the next rake sweeps 
the sheaf off. 

The methods by which these rakes are caused to travel 
round in the necessary path are various. One plan is to 
hinge the rakes to the upright shaft, as in Fig. 21, and to 
guide them from another fixed point by short rods. 
Another is to incline the rake shaft towards the platform, 
as in Fig. 22, and to fix the rakes thereto. In both these 
plans the platform must be curved to suit the path of the 
rake, and this is objectionable, as in time the platforms are 
liable to lose their shape; and further, in the latter plan, 
the rakes do not enter and leave the crop at the proper 
angle, namely, at right angles to the ground. 

A third plan is to substitute a chain for the rod in Fig. 21, 
to make the platform flat, and to guide the rake over it by 
means of acam path; but the more usual plan is to use a 
cam path alone, of suitable shape, as shown in the models 
exhibited. 

A rake may be turned into a gatherer, either by lifting 
up the rake head bodily, and fixing it upon the rake arm, 
which travels round in the same path as before, or else by 
causing the rake-arm to take a low path in front of the 
grain, and a second or higher cam path whilst passing 
over the platform, as in the models. ‘The disadvantage of 
the first method is that the gatherer has not the low path 
given in the second, and so is not able to cope so efficiently 
with a laid crop. 

The rakes may be set as gatherers before starting to work, 
when the machine is at rest ; but it is sometimes desirable 
to suspend the action of one or more of the rakes whilst at 
work. It is then necessary that the driver should be able, © 
from his seat, and while the machine is in motion, to shunt 
the rake on to the higher path ; and this is done by means 
of a movable portion of the cam or switch. 

The draught of a reaper is taken from the main frame, 
and a side-draught arrangement is sometimes used, as in 
Figs. 18 and 19. The tilting of the fingers, as shown in 
the same figures, is always provided for in side-delivery 
reapers, either in this or some other equivalent form. 
The usual width of cut is from 5 ft. to 5 ft. Gin., and the 
average weight of the machine is from 10 cwt. to 11 ewt. 
for side delivery, and from 5 cwt. to 6 cwt. for manual 
reapers. 

In designing ‘a reaper, care should be taken to keep the 
line of cut in the centre line of the main axle, in order to 
follow the unevenness of the ground, and also to avoid 
cutting into the soft soil when turning the corners. 
In some cases this line cannot be maintained, and then 
this latter fault is overcome by making the off-side wheel 
to swivel, as shown in Fig. 12 (see page 303 ante). 

In concluding, we may notice a class of machine which 
is used as a combined mower and side delivery reaper. 
This is a two-wheeled machine, and has the cutter-bar 
placed behind the main wheels, so that the rakes throw 
the sheaf clear of the wheels ; the general plan is shown in 
Fig. 23, page 328. This combined machine is likely to come 
into use only where the crops are not very heavy or much 
laid ; but it is a useful machine where the crops on a farm 
consist chiefly of grass, and the expense of a separate self- 
raking reaper would otherwise have to be incurred for a 
small area of grain. 

Automatic Sheaf-Binders.—These have been for many 
gees! po a fruitful subject of invention, but it may safely 
be said that at the present time there is nota bioter that 
can cope successfully with a heavy English crop, unless it 
stands fairly upright. On the other hand we must give 
due credit to the Americans, who have produced machines 
eapable of dealing with the short dry crops of their own 
country, and also to the English makers who have produced 
machines applicable to such crops as are grown in the colo- 
nies, and in the south of Europe. 

The material used for binding the sheaves is either wire 
or string. A strong prejudice is shown by farmers against 
the use of wire, on account of its finding its way, in the 
hands of a careless labourer, into the thrashing machine, 
thence into the chaff, and occasionally between the mill- 
stones. But this difficulty can be overcome if a pair of 
pliers are used, which cut and hold the wire at the same 
time. The advantage of using wire, from a manufac- 
turer’s point of view, is that it presents far less difficulty 
to deal with, as a twist only is required in order to fasten 
the two ends together, whilst with string a knot is neces- 
sary, and the tension and cutting of the knot requires 
more attention. 

The crop may either be cut and bound in sheaves in one 
operation upon the same machine, or else it may be cut by 
an ordinary side-delivery reaper, and then followed by a 
binder, which picks up the loose sheaf or swathe from the 
ground, and binds it. As this latter form of machine is 
not in use in this country, and only to a very slight extent 
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in America, the writer will confine his attention to the 
first class. : : i ei 

The usual design of a binder is shown in Fig. 24, page 
923. In this case, a reel is substituted for the rakes of a 
reaper, and the cut crop falls upon a travelling platform, 
from which the grain is elevated over the main travelling 
wheel by means of endless aprons, and falls on to a table 
upon the other side. Under or above this table is placed 
the knotting or twisting mechanism. The wire or string is 

laced round the sheaf, when sufficient has been collected, 

y a radiating or rotating arm, carrying a needle; and 
when the knot or twist has been made, the string or wire is 

cut, and the sheaf is either kicked, or allowed to fall, off 
the binding platform on to the ground. ; 
The elevating aprons are generally made of canvas in 
pairs, and receive the grain from an endless canvas which 
travels over the platform ; in other cases, instead of canvas 
apr ns, endless bands, or chains provided with small teeth, 
are used. The framework of these machines is usuall 
built of timber, for the sake of combining lightness wit 
rigidity ; the off-side shoe is also of wood, with a separator 
of the same material. A better separation of the crop is 
made with this form of divider than with dividing irons, 
when a reel and not a rake is used, and when the grain has 
to be carried away from the off-side to the binding table. 

The reel is driven by chain gearing from the main axle, 

and is capable of being raised and lowered, with respect to 
the cutter bar, by suitable tilting gear, worked by a lever 
within reach of the driver. The fingers are also tipped, 
and the beam raised and lowered, as before. The beam 
in all machines of American manufacture is a wooden one, 
the knife serrated, and the sections of a more obtuse angle 
than in the ordinary English machines, as shown in Fig. 5 
(page 303 ante). at 

These machines are cumbersome, weighing about 15 cwt., 

and, as they measure about 12ft. Gin. in width, are 
incapable of passing straight through an ordinary English 
gateway. ‘They must, therefore, be drawn in sideways 
upon wheels provided for that purpose, or the beam must 
be hinged capable of age ay ee > k 

Another and more simple plan than that of eleva the 
cut grain over the wheel, is to keep it upon the level of the 
platform on which it falls when first cut, to bind it on 
this level, and then to drop it upon the ground. In this 
form of machine the main wheel must be outside of the 
binding apparatus ; the whole width of the machine is not 
in thereby, but rather diminished. Such an arrange- 
ment is shown in Fig 25, page 329. The weight of 
this machine is 12} ewt. and the width 12 ft. This form 
of machine has been in practical work in America, and has 
also been worked successfully in this country during the 
past harvest, in heavy and occasionally even tangled crops. 

Wire-binding Mechanism.—In most cases the necessa 
twist is given by means of a small pinion, between the teeth 
of which the wire is brought, and the pinion then caused 
to revolve by putting it into gear with a rack or spur wheel. 
After having made three or four revolutions, the ends are 
sheared, and the bound sheaf set free, the loose end of the 
wire being still retained by means of a pair of jaws or nippers. 
The other end of the wire is brought into the pinion again, 
after having been passed round the next sheaf by the arm 
or needle. This needle arm in one design carries the twist- 
ing pinion itself, and, through the ae yoy | of the firm of 
Walter A. Wood, the writer is enabled to show one of their 
binder needles so constructed. In the ‘‘ Wood’’ machine, 
this needle makes a complete revolution, and in passin 
under the binding table, comes into gear with a rack, whic 
gives the necessary twist to the ends of the wire (Fig. 26). 

Another plan is to give the needle arm a radial oscillat- 
ing movement. ‘This is done by suspending the needle 
above the binding table, on an oscillating bracket, and 
guiding the needle in the necessary path by means of a 
slotted cam Jink ; the needle arm then simply gathers suffi- 
cient to make a sheaf, passes one end of the wire under it to 
the twisting device, and, after the twist has been formed, 
rises up above the table, along its previous path, ready for 
another sheaf (Fig. 27). 

Again, instead of causing the needle to oscillate or radiate 
as described above, the bracket which carries it is some- 
times caused to travel from the front or outside edge of the 
binding table to the back, as in Figs. 28 and 29. 

The function of the needle-arm is thus to gather suffi- 
cient of the loose grain to form a sheaf, and separate it, 
whilst being bound, from that which is still falling in a con- 
tinuous stream behind it; to bring the end of the wire or 
string to the twisting or knotting device, and to compress 
the sheaf whilst being bound, in order to give the neces- 
sary degree of tightness to the band. This compression is 
sometimes put upon the sheaf by separate compressing 
arms, as shown at A A in Figs 26 and 28. 

In Wood’s machine the sheaf when bound is kicked off 
the kicker arm B (Fig. 26), whilst in the case of the 

cCormick and other machines the sheaf remains upon the 
binding table, and is pushed off by the succeeding sheaf. 

In Fig. 30 is shown another successful plan for forming 
the twist, by means of two pinions working face to face. 
These have the same number of teeth, namely ten, but 
gear into two small spur wheels, having respectively 48 
and 49 teeth, which are caused to revolve simultaneous] 
by the wheel lying underneath them coming into gear wit 
the rack, as shown. Thus, as the pinions revolve the one 
gains pay the other, and after having made four revolu- 
tions. the teeth of one lie over the spaces in the other, and 
by this action shear the ends of the wire. In this machine 
two reels of wire are employed, the wire forming a con- 
tinuous band from one to the other, and the jaws or nippers 
for holding one end of the wire are dispensed with. Instead 
of having one twist, two are made at the same time, one 
above and one below the double pinion, as shown. 

Fig. 25 shows a still more simple form than any of 
those yet described. A revolving needle A brings the wire 
round the sheaf to a small twistiog-hook (Fig. 31), which 
takes hold of the two ends of the wire, and fastens them 








together in the usual way ; a pair of shear-knives are then 
brought into operation by the crank, as shown in the same 
figure, and the sheaf is kicked off gently on to the ground 
by kickers B (Fig. 25), one end of the wire remaining 
looped on to the hook ready for the next sheaf. 

String-binding Mechanism, —Fig. 32 is a sectional eleva- 
tion of the binding table of one of Messrs. Water A 
Wood’s string binders, showing the knotting device, &c. 

Here the knotter is placed above the binding table, whilst 
the needle arm rises up from below. The grain falls over 
the travelling wheel, after having been elevated in the 
usual manner, on to the binding table, and is brought 
under the string by a revolving packer A, against a com- 
pressor arm B. As soon as sufficient has been collected to 
form a sheaf, the pressure upon the arm B releases a 
spring (not shown), which in its turn causes the needle arm 
to rise up and pass round the sheaf, the packer A in the 
mean time discontinuing to revolve. 

The knot is formed as shown in Figs. 33, 34, 35, 36, and 
37. 
These figures show the two knotting hooks in inverted 
plan, the lower one receiving its rotating movement by 
means of a spindle passing through the hollow spindle of 
the upper hook. 

The needle arm brings one end of the string over the 
knotter, the other end being already there, retained by 
the jaws or nippers N, as shown in Fig. 33; while the loop 
L contains the sheaf. The knotting hooks are then caused 
to rotate; but the upper hook E advances for a short 
distance before the lower one F commences to move, thus 
opening or separating the two hooks from each other. 

After the hooks have made a quarter revolution, the 
spur G is brought over the two ends of the string, as shown 
in Fig. 34; and, as the rotation continues, the string slips 
over the hub of the lower hook and comes into the position 
shown in Fig. 35. 

When the hooks have reached this position, they cease 
to rotate forward, and commence to revolve in the opposite 
direction. In so doing, the upper hook E passes first over 
the two ends of the string, and closes into the recess upon 
the lower hook, thus grasping the ends of the string and 
holding them fast ; then, as the hooks continue to rotate 
backwards, the spring-catch or hook S draws the loop over 
into the position shown in Fi ig. 36. 

Daring the formation of this part of the loop, the jaws 
or nippers N release the end of the string and take hold of 
the other end, which passes through the needle, at the 
same time cutting it; the two ends of the band which is 
round the sheaf are now loose ; and the hooks EF continu- 
ing to revolve, the knot is completed by means of the catch 
or hook S, as shown in Fig. 37, the weight of the sheaf 
drawing the loop tight. 

The arm B now rises up, and the bound sheaf is kicked 
off the table by a kicker (not shown) on to the ground, the 
needle at the same time receding under the table. The arm 
B then returns to its former position, and the packer A 
commences to form another sheaf. 

This method insures the sheaves being of a uniform size ; 
and this size can be regulated in the first instance by the 
amount of tension put upon the spring catch, which is 
actuated by the arm B. 

Figs. 38, 39, 40, and 41 show another and more simple 
method employed for forming the knot in a string binder. 
It consists of a hollow knotting shaft A having a hook or 
jaw C at one end ; inside this shaft is a sliding shaft B, 
which also has a hook or jaw Das shown. The spindle B 
has an independent longitudinal movement given to it, but 
rotates with the main shaft A. These movements are given 
to the shafts by suitable gearing not shown in the diagram. 

The knot is formed as follows. One end of the string is 
held in a pair of jaws or nippers, and then passed over the 
shaft A. The corn falls upon the string, and as soon as a 
sheaf is collected, the other end of the string is brought 
——- sheaf and laid across the shaft A, as shown in 
Fig. 38. 

The knotter shaft is then drawn back, as in Fig. 39, and 
makes a revolution ; and in so doing it brings the ends of 
the string between the open jaws CD. The jaw D then 
closes upon the string and hold the ends fast; the string is 
cut, and the loop lifted over the hook C by a trigger E; 
thus forming the knot, which is drawn tight by the weight 
of the sheaf. The shaft A having now come back to its 
first position, and the jaws C D opening at the same time, 
the sheaf falls to the ground. 

The difficulties to be contended with in automatic binders 
are numerous. The proper separation of the sheaf from 
the continuous flow of corn, andthe getting rid of the sheaf 
when bound, require much careful consideration; and, 
further, the tension and cutting of the binding material 

uire great — of adjustment. 
The binding mechanism, whether for wire or string, is 
generally carried upon a sliding shaft or upon ways, so that 
the band may be placed near the middle of the sheaf, what- 
ever length the straw may be. 

Although, owing to want of time, the writer has only 
described a few of the methods of making the twist or knot, 
yet he does not wish to imply that other devices are void of 
merit or interest; but those described are, he believes, 
those chiefly used in this country and on the Continent, 
and he has therefore selected them as being the most suit- 
able to the present occasion. 

In conclusion he wishes to express his best thanks to the 
firm of Walter A. Wood for their kind assistance in lend- 
ing models of their wire and string-binding devices, &c., 
and also to Mr. A. C. Bamlett for the use of those of his 
mower and manual reaper. 


NOTES IN SOUTH AFRICA. 

To THE EDITOR oF ENGINEERING. 
S1r,—Having just returned from a valetudinarian trip 
to Durban, your readers may like to hear something about 
Natalian doings and prospects; although the latter are, 
just now, rather obscured by the war on the border. How- 





ever, hope is in the ascendant, and it is felt that when the 
storm ,® great material expansion must ensue ; 
not only from the rapid development of the sugar industry, 
but also by the extension of the trunk line towards the 
Free State and Pretoria, and the concurrent opening of 
the coalfields at Newcastle and Dundee. 

Mr. North, C.E., of Dudley, is 
researches, and I saw him along with Mr. Howard, of 
Bedford, at the Alexandra Hotel, Port Durban. The 
latter gentleman has an agency at Algoa Bay, and is well 

leased with his excursions in the colony. Mr. J. Head, of 
Ipswich, is also studying our condition, and is at present 
in Cradock, which racing town and sanitoriam will be 
reached by rail in a few weeks. Mr. Head’s firm exhibit 
at the agricultural shows to be held this month at Port 
Elizabeth and Grahamstown. Several other large English 
houses are also ‘‘ en évidence,’’ and even Yankee firms sent 
wagons, &c. The American copy of an African ox or 
buck wagon is considered a failure, and it has not a single 
redeeming feature. 

Returning to our sea trip, we arrive at the River 
Kowie, Port Alfred, after eight hours’ steaming from 
Algoa Bay, and find the embouchure still blocked seriously 
by two paddle-tugs, lying foul of each other. However, 
small craft manage to creep inside, at considerable risk, 
and new boilers have been landed, and are being fitted in 
the old paddle-tug Buffalo, owned by the Government, 
whilst a large lighter is to be equipped with engine and 
propeller, after the pattern of those so common in the 
Mersey. The writer has strongly urged this idea, as 
economical and simple. 

Completed surveys of the Kowie Railway have dispensed 
with a tunnel, eased the curves, reduced mileage, and flat- 
tened gradients. It is therefore hoped that local capitalists 
will give full financial support to the early construction of a 
very picturesque and useful work. Sixty miles beyond the 
Kowie, we reach the Buffalo River and the important port 
of Panmure ; the terminus of the Kaffrarian line to Queens- 
town, and the contiguous coulfields which are to be pro- 
perly exploités. Massive sea walls of concrete are in 
progress both on the East London and Panmure sides of 
the river, which has now a depth of 8ft. on the bar. The 
_ Agnes relieved us of sixty-five passengers, and in 

than a quarter of an hour they were alongside a 
quay, without having received the smallest salute of spray 
from the formerly dreaded rollers. 

Steamers sometimes discharge 1000 tons of cargo at this 
port, which is the great rival of Algoa Bay for the trade 
of the back country and the Fields, which continue to 
absorb an enormous quantity of material. 

The Kimberly contractors for removing the reef have 
imported a small tank locomotive from Kilmarnock, and it 
has already been despatched vid Graaff Reinet. We 
noticed the firebox zigzag bars of cast iron. The 
engine is a four-wheeler, and suited for rough work. A 
system of tram lines has been projected for Kimberly, 
Bultfontein, and Du Toits Pau, by Mr. G. Kilgour, who 
proceeds by an early steamer to England, in order to 
give shape and substance to the scheme. His plans have 
been on view in our Chamber of Commerce. 

Leaving the green slopes of Panmure, we steam along 
a lovely littoral until the Asiatic comes next day to the 
towering cliffs known as the ‘‘ Gates of St. John,’’ domi- 
nating the mouth of the Umzimyubu. A small steamer 
lay well inside, and we agreed that Nature had spared 
nothing when she created this magnificent rift for the 
coming commerce of South Africa. Dynamite and dredg- 
ing can easily render St. John’s a superior harbour, and 
the back country will repay outlay. Making no halt we 
hold our way closely to a lovely land, which in many places 
recalls the finest bits of the Isle of Man, Isle of Wight, 
or the beauties of Dorset and Devon ; but we saw few signs 
of life or cultivation. Early next morning we were abreast 
of the Bluff Lighthouse, and anchored near familiar trans- 
port ships and war vessels, with the famous Berea right in 
front for miles, clothed with rich verdure and dotted with 
villas. The chimneys of a few sugar mills could also be 
seen to the eastward towards the River Umgeni. The bar 
having a depth of 14 ft., our enclosure in the tug Union 
was brief, and nobody felt qualmish on the bar. In the 
Bluff channel all was calm, and we landed astern of the 
Liverpool s.s. Benona, discharging mules and horses from 
Simon’s Bay. The Pongola and Limpopo, London steamers, 
also entered, drawing 12 ft. or over. 

After a day or two’s rest we inspected the Central 
Sugar Mill, managed by Monsieur Daumat, from Mau- 
ritius. All the fine machinery came from Port Louis, and 
was re-erected at Mount Edgecumbe, 14 miles on the 
Verulam Railway from Durban. The eight concretors 
had the name Cail and Co., Paris, but the engines, crushers, 
&c., bore the Glasgow names of Mirlees and McOnie. All 
was at rest, but a splendid and heavy cane crop is now 
coming forward, and all kinds of plants look extremely 
promising and sturdy. The timber breakwater of Governor 
Veitch is rapidly disintegrating, but the stone structure 
of Milne remains intact, and must be prosecuted according 
to the original plans of the sagacious old engineer, who 
studied the harbour over twenty years unceasingly. A 
light dredger has been ordered for the deepening of the 
channels, and of the spacious Inner Harbour, but when 
surveying the latter you condole with the late George 
Eliot, whose life was saddened plating the 
enormous waste of force in the world. 

Here we have a grand sheet of water, almost dry at low 
tide through neglect and silting, but capable of affording 
a noble anchorage and space for yachting, besides giving a 
powerful scour to the bugbear of & shifting, fluctuating 
bar. With the present facilities, cargoes completely swamp 
the railway capacities, and loud outcries naturally result. 
A good deal of new rolling stock is being erected, from the 
Ashbury Company, Manchester. These wagons have steel 


still prosecuting 








framing, improved buffers, and Beuther’s patent axle 
boxes. The passenger cars come from Brown and Mar- 
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shall’s, Birmingham, and are all fitted with brakes worked 
from the engine. The blocks are the new cast-iron pattern. 
No ‘‘ Cleminson’s’’ have yet been introduced, but a Fairlie 
locomotive bas been ordered for the Maritzburg line, on 
which the rails are being supported by hardwood cleats. 
The locomotives in use are from Leeds and Gorton, and 
have wing tanks. Their maximum load is 40 tons, and 
the speed is low. Trains are worked upon the staff system, 
and long detentions have been experienced by the stick 
having been forgotten sometimes. Several narrow escapes 
from accidents have been reported in the papers. 

The Durban tram line is now poche tm g a the com- 
pany are much inconvenienced by the non-arrival of a 
vessel which has three cars aboard, and has been obliged 
to put into Pernambuco, and partly discharge. The cars 
erected are from the Starbuck Company, Birkenhead, and 





carry fifty people. In time, Francq’s fireless tram engine 
may be employed on the line of three miles. Natalians are 


surprised that the Government should engage dangerous | 
antagonists like the Boers without either Hotchkiss or | 
felt that our| 


Nordenfeldt machine guns, and it is 
prestige and power have suffered seriously from the 
absence of proper weapons to cow and shatter our rude but 
skilful foes. These misguided and bigotted men are fight- 
ing for liberty to make solitudes and call them farms, to 


murder natives so as to take their cattle and enslave their | 
| seems to have acted rather imprudently, and we deeply 


children, to live in indolence, ignorance, and dirt, yet 
esteem themselves Christian people, whilst utterly hostile 
to the ideas and practices governing civilised life. We 
fight for the suppression of a gang of cunning and greedy 
venturers, for the supremacy of law and order, in a ric 
and beautiful land, and for its due entry into the comity 





of progressive states. Yet a clique of ill-advised people in 
Europe pretend that our action is oppressive and unjust, 
when it is notorious that had we not assumed control of 
the territory it would have been desolated by an avalanche 
of farious savages burning for revenge and plunder on 


their ancient enemies the Boers. The English authorities 
failed to fulfil pledges, but the country was steadily 


| advancing, property had trebled in value, and according 


to the Free State legend, ‘‘all would have come right’’ in 
time. In suppressing this serious revolt our lost general 


regret that he was not supplied with machine guns, which 
would have been infinitely more serviceable than artillery, 
upon rough ground, Several regiments of the hill-bred 
Ghoorkas ought also to have been sent from Bombay, for 
they behaved well in Abyssinia, and are far cheaper than 
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European troops, besides being seasoned to heat and diffi- | 


ndent has now arrived, and 


war corres 
through Grahamstown and 


as travell 


culties. A lad 
Mr. Plimsoll 


King William’s Town to East London. Lord Colin Camp- | 
the air and hospitality of the city of | 


bell is enjoyin 
Albany, and will remain some time. 


The flying squadron is expected to proceed at once to | 
Natal from Simon’s Bay, but the royal middies will not | 


go beyond Maritzburg. ‘They have interviewed Cetywayo, 
who is now quite bappy on a nice farm. One of his chiefs 
went up to Zululand with the interpreter for General 
Wood in our steamer. Hoping for calmer times, 
Yours, &c., 
P. FRANCE. 

P.S.— Bridges are to be built in the Old Free State, over 
the Wilge and Caledon rivers, after designs by Mr. Wood- 
ford, M.I.C.E., late of Kimberley. A bridge, called after 
the premier, the ‘‘ Sprigg Bridge,’ has just been opened 
across a river near Siecaal Beg. Lord Campbell returns by 
Kinfauns Castle, but proposes revisiting the colony scon. 
Sir F,. Roberts and General Buller, V-C., coming out. 








MACIIINES FOR PRODUCING COLD AIR. 
To THE EpITor OF ENGINEERING. 


Srr,—As since I last had the privilege of addressing you | 


on this subject, several letters have appeared in your 
journal criticising some of the statements I then felt com- 
pelled to make, I must again ask you to allow me to 
trespass on your space in order to further draw attention 


to the points which seem to me to have misled your corre- | 


spondents. 

‘Beta’? must excuse me if I say that he is entirely 
wrong in charging me with having enunciated a new 
theory of heat exchanges, and I must confess that I think, 
had he paid a little more attention to the details of the 
cooling apparatus described in the paper he criticises, your 
readers would haye been spared the infliction of the pre- 
sent discussion. 
























Surface cooling with the currents of hot compressed air; The smaller the vertical distance between the full and 


and cooling water travelling in opposite directions, is the 
method I have adopted in my cold air machines, and I 


| maintain that the statement with regard to perfect cool- 
| ing, as made in my communication of the 15th inst., was 


in sony — correct. 

n practice the compressed air will be discharged cooled 
to within about 10 deg. of the initial temperature of the 
cooling water, and by proper arrangements the water may 
be heated to within 10 deg. of the initial temperature of the 
hot compressed air. _Assuming the air to be at 200 deg. 
wt wo ne = “a + ped at 60 deg. Fahr. (before 

mission e cooler), the process of exchanges may be 
graphically shown thus: r ee 


200° F. + 
190° FE. 











oO 
— 


Vertical ordinates from O X represent temperatures, the 
full line showing the cooling of the air, the current being 
from left to right, while the dotted line indicates the heat- 
ing of the cooling water which travels from right to left. 








dotted lines, the more efficient the apparatus and the smaller 
the quantity of cooling water required. 
cooling is represented by the full line alone, but this of 
course cannot be quite reached in practice. The efficiency 
of surface cooling such as this, is obviously much greater 
—_ that attained by the mere intermixture of the air and 
water. 


The state of perfect 


I do not wish to unnecessarily prolong the discussion 


with Mr. Kilbourn, but I may perhaps remark that in a 


drying process it is the grade of primary expansion whic 
is subject to alteration, the admission valve for the second 
expansion being fixed so as to withdraw from the depositor 
at each stroke the exact volume discharged from the 
annulus or first expansion cylinder, this volume being 
constant under all variation in cut-off. As the grade of 
expansion alters, so will the working pressure of air vary. 
In temperate climates this might be 40 lb. per square inch, 
whereas in the tropics, with warm cooling water, it would 
probably rise to 60 lb. per square inch. 

As I stated in my last letter there is no theoretic gain in 
depositing the water by my process over depositing it by 
surface cooling, the difference is that it is not practieable 
to get the external air sufficiently cold for liquifying the 
vapour by the latter method, without keeping the meat 
chambers at a very much lower temperature than is usual 
or even necessary. Correct theory and sound practice 
must always — bat a process may be correct in the 
first respect, while totally inapplicable and consequently 
inefficient in practice. 

Mr. Kilbourn is of course correct in stating that the 
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heat discharged by the cooling water is the measure of the 
cold produced after expansion, provided he qualifies this by 
adding that he is referring to the cooling of a perfect and 
stable gas. As a matter of fact the heat given off by the 
aqueous vapour liquefied in this part of the process con- 
siderably modifies the statement, and in practice, when 
dealing with moist air, the total heat gained by the coolin 
water cannot be taken as an exact indication of the col 
produced after expansion. 

It must be very gratifying to your readers to know from 
Mr. Inglis that he had so “fully worked out’’ my process 
some two years ago, but they rrobably do not need to be 
told that the mere thinking out of a plan does not invali- 
date a patent for the same scheme subsequently taken out by 
another independent person. I still maintain that the 
tracing sent by Mr. Inglis to the secretary of the Institu- 
tion of Mechanical Engineers does not show a machine 
which is designed in accordance with my patent. 

Perhaps = will permit me to add in reference to Mr. 
Coleman's letter of the 7th inst. that I have never stated 
that the drying pipes were ineffectual. What I have said, 


and still hold to, is that owing to the comparatively high | } 


temperature of the external cooling air (some 25 deg. F.) 
the amount of vapour liquefied in the pipes is really very 
trifling in a tropical climate, and not sufficient to prevent 
the formation of a large quantity of snow which has to be 
frequently cleared away from the discharge pipes. This is 
a matter of simple calculation, and I am disposed to think 
that Mr. Coleman himself would not be inclined to state 
that aqueous vapour can be condensed in his pipes without 
giving off a definite amount of heat which must be imparted 
to the cooling medium. 

Your obedient servant, 

T. B. Ligutroor. 
Works, 


Dartford Iron Dartford, Kent, 
arch 30, 1881. 





To THe Epitor or ENGINEERING. 

S:iz,—I have noted with interest the queries raised by 
** Beta,”” on the matter of cooling as stated in Mr. 
Lightfoot’s paper and in his subsequent explanations. I 
do not with Mr. Lightfoot as to his idea of ‘‘ perfect 
cooling ;’’ a moment’s reflection will I think convince him 
that cooling under the conditions he describes would be an 
utter impossibility. Cooling (or heating) is effected by 
an equalisation of temperature, while by this ‘‘ perfect 
system,’’ as stated, the temperatures were equal at every 
point of contact, and consequently no exchange could take 
place. I see no reason to question Mr. Lightfoot’s state- 
ment that with water having initial and final temperature 
of 57 deg. and 147 deg. he -cooled air from 267 deg. to 
70deg.; but I cannot follow ‘‘ Beta’’ in his contention 
that the “‘ average temperature of the water cannot rise 
above the final temperature of the air it has cooled.’’ He 
is = in saying that ‘‘ one body cannot give up heat to 
another having a higher temperatare ;’’ in the case in 
question this is not necessary. An arrangement can be 
readily effected that will do all that Mr. Lightfoot claims 
without conflicting with ‘“‘ Beta’s theory.’’ Every brewer 
in England finds it necessary to cool his worts within a few 
degrees of the coolest water at command, and this could 





















































not be done by any system with average temperatures. 
By all systems where cooling is effected by surface contact 
the arrangement should be one of opposite currents, and 
the value of the surface is in proportion to the diffe- 
rence of temperatures between the cooling medium and 
that of the substance to be cooled. In breweries with 
water having an initial temperature of 50 deg. and 
discharged at 100 deg. to 120 deg. worts are cooled 
from 2uU deg. down to 55 deg. and 58 deg. or 25 deg. colder 
than the average temperature of the cooling water. This 
system can be better shown by diagrams than explained by 
words. The two diagrams annexed are longitudinal sec- 
tions of two pipes, one containing the other, the inner one 
being the cooling pipe, the water following from right to 
left. The outside pipe, containing the substance to be 
cooled (air in this case), which is passed over the cooling 
surface from right to left, as shown by the arrows, at a 
uniform velocity. The different temperatures named are 
ure nearly those of Mr. Lightfoot’s experiments, varied 
slightly for convenience of illustration. Fig. 1 is divided 
into ten equal sections, showing the temperature of water 
and air at each division. Fig. 2 is divided into ten unequal 
divisions, representing equal cooling power, or proportional 
value of the cooling surface, under the different conditions 
of temperature stated. lt will be seen that there is no 
point where the water is at a higher temperature than that 
of the air at any point of contact. It will also be seen that 
surface is more than six times as effective at the higher 
temperature, where the difference is over 100 deg., than at 
the low temperature, with a differencé ‘of but 15 deg., a 
point often overlooked in condensing and cooling arrange- 
ments. ‘The diagrams are not to be considered as giving 
any indication of amount of surface required, but only as 
illustrating the system of opposite currents. Fractions 
have been dropped, but the figures ure believed to be sufli- 
ciently correct for explanation of the theory. 
Yours truly, 
J. K. Kinpourn. 


SCIENTIFIC LECTURES ON THE 
ELECTRIC LIGHT. 
To THe Eprror or ENGINEERING. 

S1r,—With anticipations of learning the latest achieve- 
ments on the subject, I went this evening to the Society 
of Arts for the purpose of listening to a paper on “‘ Recent 
Advances in Electric Lighting,’ by Mr. Preece, the chief 
electrician of the General Post Office, in full expectation 
of hearing the result of the latest improvements in the 
construction of dynamo-electric generators, and of electric 
lamps, knowing that the science of the electric light, which 
is scarcely more than three or four years old, is making 
rapid strides, so that every month adds fresh knowledge 
and experience to it, and also knowing that many busy 
brains and hands are engaged in the attempt at perfecting 
the same; but, Sir, I have come away, I can truly say, 
disgusted. 

I have had to listen to a tical description of the 
electric light generally, something in the style in which 

pers were written two or three years ago, when the sub- 
ect was one of wonder and admiration to every one. I was 
informed again of the old poetical story of the sunlight of 
bygone ages reappearing in the electric arc, with a cursory 
reiteration of the names of inventors and would-be 
inventors connected with electric lighting, intermixed 
with an exposition of some strange ideas of photometry, 
and dangers of causing fire and loss of life, &c.; and to 
explain this astonishing miscarriage of an attempted prac- 
tica! treatment of the subject, I asked myself the question, 
was Mr. Preece in the position to speak about and specify 
the latest achievements obtained in the perfecting of 
electric light apparatus, that is, in electric lighting, 
granted even that he is fully acquainted with them?’ Was 
not the very fact that Dr. Siemens (who is a competitor in 
the race) occupied the chair, a check upon Mr. Preece to 
treat his subject with perfect freedom and without bias? 

The time has passed that we look with curiosity upon 
the production of an electric light; the sensational cha- 
racter of it has given way to an inquiry into its efficiency, 
and in the comparison of the various systems which seek 
public favour. But, as Mr. Preece very ominously 
remarked, comparisons are odious! No doubt when the 
lectarer is in fear of offending, and is hence compelled to 
fill up his paper by merely stating what places and estab- 
lishments have been furnished with the light, giving news 
which we have learned already from the daily and weekly 
scientific press, and which are consequently stale. 

Your readers may question me about the demand I 
make upon the lecturer ; to which I answer: We all know 
the City is to be lighted by electricity, and also, that three 
systems will be exhibited ; but what we should like to 
know is, how these systems will be employed, how distri- 
buted as to area, how high above the ground the lamps 
are to be placed, what power each light is to be, what kind 
of reflection, what horse power will be employed, &c. ; 
in fact we want some practical data, and not a reference to 
the probable effect which the light may, or may not have 
in a fog, or such suggestions as every practical and even 
unscientific man can make for himself without listening to 
a paper at the Society of Arts. 

hen about electric generators. Has nothing been 
done, compared with what is generally known, to deserve 
mention as an improvement? Is Mr. Preece, who stands 
as electrician in so elevated a position, not acquainted 
with some latest development of the electric generator, 
surpassing in efficiency the Gramme, the Siemens, and the 
Brush? When enumerating the machines, merely men- 
tioning the names, he referred to one as a very excellent 
machine ; but why not give us some details of it and show 
us its characteristic features ? 

Again about lamps. The Jablochkoff candle recom- 
mended itself through its simplicity, being devoid of all 
mechanism ; but its faults and drawbacks are well known, 
one of which is the necessity uf using alternating currents, 
and another, that it will not relight — besides its very short 
duration. Is not Mr. Preece acquainted with any lamp 
which will take the place of the Jablochkoff candle, and yet 
not only avoid these faults, but offer us other advantages ¢ 
Why not then inform us of such recent advances, since 
information of that kind would certainly have been more 
in accordance with the title of his paper than the recapitu- 
lation of newspaper cuttings ? 

When the lecturer declared that he would prefer to 
judge the power of a light by turning his back upon its 
source and estimate it with a printer’s scale of type, did 
he mean that he would disregard distance from the source ? 
And if not, why then express his disbelief in photometers 
of any kind. For even if the light is to be estimated 
by the area illuminated to a certain standard at the 
boundary of such area, is not distance one of the principal 
factors in making this estimation? And if the possibility 
of reading a certain size print at any distance is to bea 
standard, then I fear there will be as many standards as 
observers. The whole statement which the lecturer made 
about photometry appeared to me loose and intended to 
catch the admiring crowd. 

The same may be said about his fear of increasing the 
dangers to life occasioned by the adoption of the electric 
light. The story of the musician and the sailor was held 
up as a terrible warning against the light, and no one in 
the room stood up to allay these fears by showing the 
nature of the currents which caused the above two deaths. 
My own experience might have induced me to do so; but 
in the face of the unscientific nature of the whole lecture, 
I felt that I might have entered the arena against Mr. 
Preece uselessly. 

Lastly, the warnings that we should increase the risk (or 
have the risk worth talking about) of fire by the adoption of 
the electric light. Sir, in the face of the fearful gas explo- 
sions, the last one at Nice, which must have been fresh in 
the memory of Mr. Preece’s listeners, it is absurd to speak 





even of any risk at all. I do not refer to the electric 
spark in mines or other similar circumstances, but the 





application of the electric light in our thoroughfa 

our re If, years hence, when the cuhines . 
understood by the general public, such assertions as these 
coming from the chief electrician of the Post Office, are 
held up as the opinions of elevtricians generally of the 
present day, a low estimation would be formed of our 
present pny of electricity. 

On the whole I cannot congratulate the Society of Arts 
on a paper of this kind; neither has Mr. Preece done 
himself justice. Instead of listening to an exposition of 
the latest advancement of electric fighting we have had 
placed before us a résumé of facts contained in the daily 
papers ; and the only redeeming feature was the exhibition 
of several systems of lighting, which, however, have been 
shown before in public. 

Mr. Preece made one very true remark with reference to 
the electric light, which I cannot help repeating here, 
is not all gold that glitters.’’ 

Yours, very truly, 
ADVANCEMENT. 
March 30, 1881. 








STRAIGHT-LINK SUSPENSION BRIDGEs. 
To THE EpITor or ENGINEERING. 

Srr,— Reading in your valuable periodical Part I. of the 
paper on “ Straight-Link Suspension Bridges,’’ by Mr. 
Claxton Fidler, I observe that the section 4 might easily be 
misunderstood. The problem consists of finding the strains 
in the suspended girder E F, hinged in the middle, and 
free to roll on the supports E and F. 

As long as the author introduces only one stay A D and 


a concentrated load W at D, the result up to U= 4 where 
U is the vertical load carried by A D, is correct. For there 


are a given load W, placed somewhere on the beam C E, and 
three supports at C, D, and E. The third equation necessary 


being furnished by the condition that the horizontal stress 
caused in the part CD by the stay A D must equal that 
eansed by BC, renders the problem solvable. 


“Pe. 


But if more 
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stays than one are introduced the problem cannot more be 
solved in this manner. The sections of the stays, the 
moment of inertia of the girder, the modulus, &c., must 
be introduced, and the moment ‘in the middle’’ for uni- 
formly distributed load can no longer be concluded to be 


95? ‘ 
16 as done by Mr. Fidler. 


However, by introducing a relation between the stays the 
difficulty mentioned may be removed. Such a relation 
consists, neglecting friction, of pulleys at the points where 
the stays are attached to the girder EC, and by making all 
stays in one continuous rope running at A over pulleys. 
Without such ora similar relation the maximum moment 
of flexure of the girder, W being the weignt in D, and 
(b—w) 


supposing only one stay, becomes 2 —— .y, and this 


becomes } W. if D is in the middle of CE. If not a 
concentrated load, but a load 7.6 uniformly distributed 
over C E, were supposed, the moment of flexure at D would 


2 
become Mv=q. “¥ —4q.- z, and for y, < this moment 


b? bi 
i6 
ts would hap 


points, and would be reduced each to q . ae or only one- 
half of what was given in the paper. All constructions 
with many stays necessitate the consideration of greater 
rolling loads in case of locomotives and trains being 
intended to be carried. In this respect the catenary sus- 
pension bridge has a considerable advantage. 


Yours respectfully, 
London, March 29, 1881. 


would be zero ( instead of q . 


The mazima at the quarter 
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WIRE ROPE TOWAGE ON CANALS. 
To THE EDITOR OF ENGINEERING. 

S1r,—You notice in your issue of March 18, a report 
concerning wire-rope towing on the Erie Canal. I am not 
at this moment in a position to confirm or contradict the 
statements of this document. You yourself find it necessary 
to point out a somewhat startling feature of the system, 
observed by Messrs. Ford and SRoberts, viz., that the 
ordinary boatmen complain about the rope tugs and trains 
constantly passing their boats, whilst further on the 
reporters complain that the rope tugs are slower than 
ordinary boats. This seems to me to throw considerable 
light on the report, if not on wire-rope towing. Having 
in 1866 myself conducted the first practical experiments of 
towing by fixed wire ropes on the Erie Canal, I am how- 
ever only too well acquainted with the difficulties which a 
system seriously and successfully interfering with the exist- 
ing methods for hauling boats on this and most other 
canals, has to contend with. Cao 

A report (which I enclose) in direct contradiction with 
the statements you communicated to your readers last 
week, was published by the Cheap Transportation Asso- 
ciation, at New York, ony weer) Bey same undertaking, 
after a section of the Erie Canal been worked by wire- 
rope for some time. Subsequently, and no doubt in conse- 
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= 
quence of the success of this first section, the wire rope 
was placed on several other sections of the canal, interfer- 
ing and interfered with by 24,000 horses and mules, which 
up to now had a practical monopoly of the movement on 
the canal. That an additional culty arises from the 
oo a of the line by different systems, can readily 
nders > 

I do not wish, however, to call the attention of your 
readers interested in fresh water navigation to the 
trouble in which the Americans appear to be with their 
wire rope. On the Continent of Europe, rope towing has 
now the experience of ten years to rely upon. During this 
time it bas shown where it is and also where it is not 
applicable, and has proved its efficiency under some ve' 
dificult conditions. Its success on the Rhine is a well- 
established fact. ; 

Last October Professor K. Teichmann, of the Polytechnic 
School of Stuttgart, embodied his studies on this subject, 
based on careful practical observations, in a most able and 
exhaustive paper, read before the Institution of German 
Engineers. His leading idea is a comparison between the 
results of towing by ordinary propellers, by chain, or by 
wire ropes. e does not, I am sorry to say, occupy him- 
celf with the mules of the Erie Canal. If you think the 
subject, which has received comparatively little attention 
in this country, sufficiently interesting to some of your 
readers, I have much pleasure in placing an extract of his 
paper,* with the necessary reduction of dimensions, &., at 


your disposal. 
Leeds, March 28, 1881. M. Eytu. 








AMMONIA VAPOUR ENGINES, 
To THE EpiTor oF ENGINEERING. 

Sir, - Your corresponaent, Mr. Du Bois, will find the 
theory of the subject discussed in a paper, read in 1867 by 
M. Frot before the Société des Ingenieurs Civils (Paris), 
and reported in the Mémoires (1867, pp. 671, 688; 1868, 
p- 170). He might also consult with advantage the refe- 
rences under the entry ‘‘ Moteurs,’’ in the index to the 
Comptes Rendus of the Paris Academy of Sciences for 
1865. See further, Génie Industriel, August, 1865 
(vol. 30), p. 63, for an account of Delaporte’s machine, 
with historical notices of other inventions ; Génie Indus- 
triel, April, 1867 (vol. 33), p. 198; Fromont’s ammonia 
vapour pump; Annales du Génie Civil, 1865, p. 826; A. 
van Waeyenberch’s engine. ‘Tellier’s machine is described 
in L’ Invention, 1865 (vol. 21), p. 87; and in Le Techno- 
logiste, December, 1865, p. 149. The use of such engines 
for driving tramcars is mentioned in Scientific American, 
November, 1871, p. 290; Engineer, January, 1872, p. 23 ; 
Dingler’s Polytechnisches Journal, vol. 203, p. 264. Joy’s 
engine is described in Bayerisches Industrie-und Gewer- 
beblatt, 1872, p. 153. For an account of Laughbland’s 
engine, see Engineer, August, 1871, p. 131; Mechanics’ 
Magazine, August, 1871, p. 152; Scientific American, 
July, 1871, p. 20; September, 1871, pp. 131, 199. 

Your correspondent should also look at the ‘‘ Abridgments 
of Specifications relating to Air, Gas, and other Motive 
Power Engines,’’ Parts 1 and 2, in which he will find a 
description of all the ammonia-vapour engines patented in 
Great Britain from the earliest period to the end of 1876. 
He ought to find a copy of this work, and of all the other 
publications of the Commissioners of Patents, either at the 
Hague, or at some institution at Harlem. X. 








DIPLOMAS FOR ENGINEERS, 
To THE EpitorR OF ENGINEERING. 

S1rz,—I notice in a recent issue of your journal that our 
Canadian friends are now arranging to grant diplomas in 
engineering. 

Do you not think it would be a good thing for the engi- 
neering institutions of this country to obtain powers and 
follow the example of Canada in this matter? The diffi- 
culty of dealing with men who are now practising as engi- 
neers, but who,would decline or possibly be unable to qualify, 
could easily be met by granting diplomas to the whole of 
such body, or making the examination for the first year of 
such a nature that any practising om could pass it 
without difficulty. 1 mention this, as there are hundreds of 
men now in the profession who would have great difficulty in 
satisfying the examiners that they possess a sufficient 
knowledge of theoretical or even practical subjects to 
entitle them to a diploma. 

I should be glad to see the matter taken in hand by the 
engineering institutions of this country, as I think it is 
unquestionable that the issue of diplomas to qualified 
engineers would be beneficial to the interests of the profes- 
sion and the public generally. 

I am, Sir, your obedient servant, 


M.I.M.E. 
March 30, 1881. 








MINE VENTILATION, 
To THE Epiror oF ENGINEERING. 

S1r,—Some of your readers are no doubt, with ‘‘ Natural 
Circulation,’’ now satisfied that no such danger to the air- 
ways, doors, and crossings of a mine could arise from the use 
of a rotary but not centrifugal pump, as was stated by Messrs. 
Adams and Forster Brown in their paper, because on the 
worst view, with practical dimensions, little more than 4 lb. 
on the square inch would bring the engine to a standstill. 
The pressure at which this would happen can be limited 
recisely in designing the machine. Such a statement must 
think have been inadvertently made, and if discussed at 
the Civil Engineers’ meeting would have probably been 
disowned. Such pumps would ane not to be the very 

worst mine ventilators for more than one reason. 


* (We shall publish this abstract in an carly issue.— 
Ep. E.} 








1. Before the pressure developed bri about an equi- 
librium, and while only small openings exist for the passage 
of air, and without any excessive speed of the machine, 
such pressures as 10in. of water gauge have actually been 
realised on the large scale attended with comparatively 
large volumes of air. a 

2. High efficiencies have been realised, but this is perhaps 
not very im t. 

3. The cvrrent of air can be reversed in case of disaster, 
instantaneously, if, as often happens, it is desirable. _ 

4. A gigantic anemometer is always in operation in sight 
both of men, masters, and the general public, and there is 
— to prevent a quantity being stam or registered 
on each machine as being guaranteed. Perhaps we have 
not yet realised the perfect machine even “‘ of the positive 
type,’’ but from someting quoted by ‘‘ Among the Coals,”’ 
ie vuiiinting millennium cannot be far distant. 
rt indulgence, as having 


Thanking you for your very 
still remain ready for the 


perhaps obtruded long enough, 
fray in defence of pumps proper. 
Yours obediently, 
ONE OF THE EIGHT. 








THE PERKINS ENGINE, 
To THe EpiTror OF ENGINEERING. 

Sir,—In looking over Mr. Bramwell’s report on the 
Anthracite’s machinery (ENGINEERING, July 30, 1880), 
I notice that in calculating the work done in each cylinder, 
the mean pressure is obtained from a single card, while 
the only correct way would be to subtract the back pres- 
sure on bottom card from the steam pressure on top and 
vice versd (all to be measured from absolute vacuum). 

For ordinary double-acting cylinders the results obtained 
by either method would differ but slightly (the total 
average would be the same in all cases), but in the two 
first cylinders of a Perkins engine, the difference would be 
considerable, resulting in a mechanical deficiency which, 
as far as I know, has not yet been pointed out. 

Without troubling your readers with all the detuils of 
calculation, I give below the ‘ net’’ initial and mean pres- 
sures, all referred, for convenience of comparison, to low- 
pressure piston : 


Mean. Initial. 

High-pressure engine, down stroke 16.14 20.6 
pt | a 5.05 12.6 
Low-pressure __,, down ,, 7.25 18.5 
” 9 up 9” 10.16 17.0 





Average use nae 9.65 17.2 

As the mean pressures indicate the ratios of power deve- 
loped, while the initial pressures determine the strength of 
working parts and amount of bearing surfaces required, it 
can easily be seen how far uniformity of power and pres- 
sure, which has always been claimed as one of the advan- 
tages of the compound engine, is obtained in the Perkins 
system. 

Its steam efficiency, with a decrease of pressure from 
boiler to horse power cylinder of 180 lb.; from horse 
power cylinder to intermediate cylinder, 5} lb; from 
receiver to low-pressure cylinder, 2}lb.; and from low- 

ure cylinder and condenser, of 23 lb., has already 
ay extensively discussed, with conclusions generally 
unfavourable. 

It may also be considered significant that the Anthracite’s 
engines only develo 80 indicated horse power, while 
Thornycroft’s to o boat machinery (see ENGINEER- 
1nG, September 24, 1880), of less bulk and weight, gave 
out from 340 to 469 indicated horse power, with 115 lb. 
boiler pressure. 

I am, Sir, yours truly, 


Philadelphia, March 14, 1881. J. H. 
{Fryer’s destructer furnace has been very successfully 

used for the purpose named by our correspondent. It was 

illustrated on page 60 of our current volume.—Eb. E.] 








UTILISING REFUSE FROM ABATTOIRS. 
To THE EpIToR OF ENGINEERING. 
S1z,—Can any of your readers inform me of any process 
for utilising the refuse of abattoirs. I have heard of an 
arrangement known as a fertiliser. Its action is to dry 
and reduce the refuse to powder, the powder is used as a 
manure by farmers. Any information concerning this 
matter will oblige, Yours — 
ANADA. 


Truro, Nova Scotia, March 18, 1881. 








NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

Leeds Civil and Mechanical Engineers’ Society.—The 
ordinary fortnightly meeting was held on the 25th inst. at 
the Yorkshire College, s, Mr. G. F. Charnock, Vice- 
President, in the chair. A paper on ‘‘ Pumping Engines”’ 
was read by Mr. F. W. Armitage. There was a good 
attendance, and a long and interesting discussion followed, 
in the course of which the merits of various pumping engines 
were discussed. On the motion of Mr. C. M. Dorman, 
seconded by Mr. A. Beard, a vote of thanks was given to 
the author of the paper. 


Iron Market.—There has been a very slight upward 
movement noticeable in the iron market during the past 
fortnight, but quarterly settlements are for the moment 
making business dull. Throughout South Yorkshire there 
is a fair demand for best manufactured irons, and it is 
this demand alone which is keeping the men employed. 
Common irons are neglected, and until the spring call sets 
in from Russia and the northern markets of Europe, there 
will be little change to note. 


Steel Trades.—Some very large orders have recently 
been booked for rails and tyres, these classes of railway 


material being required not only for home consumption, 
but by American . Notwithstanding the resources 
of the States in the matter of manufacturing railway 
material, these requirements are beyond their means of 
supply ; local houses benefiting thereby. 


Steel Armour Plates.—The introduction of steel-faced 
armour plates has given an impetus to the armonr plate 
trade in Sheffield, such as has not been experienced for at 
least six years past. Messrs. John Brown and Co. and 
Messrs. Cammell and Co. have some very important orders 
on hand for these plates, and there is every oe of 
still greater lines being forthcoming, not alone for delivery 
to the Home Government, but to foreign buyers. 








NOTES FROM THE SOUTH-WEST. 
Newport.—The week just ending has been again busy. 
Shipments have proceeded with briskness, and there has 
been a fair number of arrivals. Prices of steam coal 
remain ata satisfactory level, although, as we remarked 
last week, there is less pressure, and some qualities are 
obtainable at lower figures with the advent of more 
r work. Iniron, shipments have been made for the 
States, Brazils, Spain, &c., and there appear to be further 
quantities to go forward. The works are going on steadily, 
although it is difficult to get at the actual figures obtained 
by local ironmasters. Last week’s clearances comprised 
23,293 tons of coal and 3210 tons of iron. 


Machen Tin Works.—During the past week a new tin- 
plate mill, which has been erected at the Machen Tin 
Works by Mr. D. Davies, of Cramlin, for the proprietors 
(Messrs. Woodruffe), was started successfully. 


Coal near Maesteg.—The celebrated three-foot seam of 
coal has = been struck at the Great Western Pits, in the 
maiden district of Blaenavon, near Maesteg. The con- 
tractor is sinking deeper for the four-foot seam. It is 
anticipated that these pits, the property of the Great 
Western Railway Company, will be in full working order 
in about two years, when there will be employment for 
about 800 colliers. 


The Dowlais Collieries.—It is now fully expected that 
the colliers employed at Dowlais Bedlinog collieries have 
gone through the fault which has so long thwarted 
their efforts, and every day, of late, they have *, expect- 
ing to strike into the long looked for vein of coal. In 
addition to Bedlinog, Dowlais is on the eve of beginning 
sinking operations in another district, on the very spot 
where Mr. Fothergill planned, some years am an exten- 
sive working to connect with his Plymouth collieries. This 
will open out to Dowlais all the measures, and a most 
extensive area of coal, closing up to the boundaries in each 
direction of the Plymouth, Merthyr Vale, and Deep Navi- 
gation coalfields. 


Bristol Water Works.—The annual report of the direc- 
tors of the Bristol Water Works Company states that an 
official trial of the new engines at Chelvey took place 
recently, and that they have since been handed over to 
the company by the makers, Messrs. Simpson and Co., of 
London. During the dry season of last year an opportu- 
nity was taken to test the yield of the new works at 
Chelvey, and the results more than realised anticipations. 
The outlay upon the extension works at the Victoria pump- 
ing station has been fully justified by the more economical 
working and the increased pumping power of the new 
engines. The extraordinary frost in January last did not 
produce on the mains of the company so severe an effect 
asin many other large towns; there were only sixteen 
instances of broken mains within the company’s limits of 
supply, a number far below that reported in other 
places. The capital expended during the past year was 
11,6261. 9s. 4d., and the length of main laid about five 
miles. The engineer reports that the works are in good 
condition. 

Swansea.—A rumour is current in Swansea that new 
patent fuel works, on a gigantic scale, are about being 
started by an influential body of capitalists. Contrary to 
expectation, the general business of the port for the past 
week has been somewhat dull; this is mainly attributable 
to the non-arrival of steamers and sailing ships expected 
to load during the week. The steam coal clearances are 
considerably under the average ; orders are fairly plentiful, 
but prices show signs of further weakness, those current 
last week being barely maintainable. Patent fuel clear- 
ances are also under the a for the same reason. Iron 
has not in any way improved during the week, Welsh bars 
being quoted at about 5/., and rails at 51. 2s. 6d. per ton, 
free on board. Nothing at present appears to have been 
done in the way of limiting the production. Steel rails 
remain firm. Orders for some few thousand tons on 
account of the United States have been booked during the 
week. The tin-plate trade remains in an unsatisfatory 
state. 








Tue CiTy AND GuILDs or Lonpon TECHNICAL CoL- 
LEGE, FinspurRyY.—H.R.H. Prince Leopold has consented 
to lay the foundation stone of this college. The ceremony 
will probably take place early in May. 





LARGE CENTRIFUGAL Pump.—Messrs. W. H. Allen 
and Co. have had on view during the present week at 
their works, York-street, Lambeth, a large centrifugal 
pump, which they have just completed for the irrigation 
of extensive cotton-fields in Egypt. The pump has a 
60 in. dise, and 36 in. pipes, and it is capable of discharging 
70 tons of water per minute. The lift against which it is 
to work is 15ft. ‘The pump will be driven by a horizontal 
engine of 125 indicated horse power, the power being 
transmitted by a belt 2lin. wide, and jin. thick. The 
workmanship of the pump is excellent, and the design 





generally is well worked out. 
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WE illustrate on the present and opposite pages a 
double band saw of extremely ingenious design, con- 
structed by Messrs. John Watts and Co., engineers, 
Bristol. The machine is constructed chiefly for cutting 
deals into boards, and its special feature that of taking 
two cuts simultaneously is, of course, attended by a great 
economy in time and power. Although combined on one 
frame the saw mechanism is duplicated, one being 
entirely distinct from the other. Motion is imparted 
from the main pulley A to the two lower band wheels 
B ©, all three being mounted on the same shaft. The 
spindles of the upper band wheels B! C' are provided 
with bearings in the sliding arms a, which are hung toa 
system of levers and springs; these arms are free to slide 
upand downa main central framea'. The section, Fig. 2 
shows this arrangement clearly, and from this section 
it will be seen that the outer bearing is provided with 
an adjusting pin for levelling the band wheel. The 
sliding arms are suspended by the horizontal lever b 
and the vertical rods c ¢, which take hold of brackets 
hh oneach side of theinner bearing. A vertical screwed 
rod d forms a part of the lever 4, and this rod passes 
through one end-of a leaf spring ¢, a deep nut on the 
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screwed rod d serving as a bearing for the end of this 
spring. The springs are hung to a fulcrum stud sup- 
ported in a bracket forming part of the vertical middle 
frame a', and to the other end of the springs are 
attached long rods gg! provided with adjusting screws 
which are easily worked from the back of the table for 
putting the necessary tension on the saws. The arrange- 
ment for both of the band wheels is similar. The feed- 
ing rollers g and ¢ are in two sets of three each, and 
both are driven through the gearing op and p'. The 
motion being imparted from the speeded pulley / on the 
main shaft to the pulley 7, and thence through the 
gearing j and k. In working different thicknesses of 
timber, the rollers g and their frame can be adjusted by 
means of the screwed spindle s, and to allow for 
inequalities in the thickness of the wood, the weighted 
levers // are provided each with a rack and pinion within 
the frame, so that if any one of the levers fall, the roller 
connected with it is pushed forward with the sliding 
plate on which it is mounted. A feather is fitted to the 


| shaft n, so that the pinion o can slide through it when 


the whole of the roller frame is advanced by the 
screw s. On each side of the bracket which projects 
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from the main frame a! are two vertical headstocks 
y and y', each carrying at their lower extremity the 
| band guide roller w. Both headstocks can be raised or 
lowered’ by turning the screws z and z!, but a twofold 
motion is given to the headstock which controls the 
front saw, which can be moved in and out by turning the 
horizontal screw x'; this arrangement and the adjust- 
| ment of the back fence to or from the back saw enables 
| the machine to cut two boards of varying thicknesses at 
| the same time. Below the band roller w is the bracket 
v carrying the band guides, and by raising or lowering 
| the headstock y the bracket v can be kept close down 
|to the work. Within the frame, and moved by a screw, 
the squared end of which is shown at u, is a hori- 
zontal slide similar to that shown on the bracket which 
projects from the main frame a' ; this bottom slide carries 
| a band guide roller similar to w, and is adjustable by 
| means of the screw u, which controls both the top and 
bottom slides; these slides can be disconnected from one 
another by a clutch arrangement, the front saw may 
then be set at any angle for bevel cutting. Tho 
back saw has also a guide roller within the frame as w, 
but this simply revolves on a stud-pin and serves tho 
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From this descrip- 
tion it will be seen that while both saws are driven at 
the same speed they work independent one of the other, 
and that in fact one band may be considerably shorter 
than the other sinee either of the frames may be lowered 
by simply unscrewing the nut d. 


purpose of keeping the band tight. 


== <= 


AMERICAN EXPRESS LOCOMOTIVE. 

Many of our readers who visited the Paris Exhibition 
in 1878 will remember that there was exhibited in the 
American department a goods locomotive* provided with 
an enormous firegrate intended for burning anthracite 
dust coal, the arrangement being one designed by Mr. 
J. E. Wootten, the locomotive superintendent of the Phila- 
delphia and Reading Railroad. The locomotive, of which 
we give a two-page engraving this week is also one of 
Mr. Wootten’s design, and it is provided with a boiler of 
the same type as the engine at the Paris Exhibition, 
although we believe that the fuel used in it is anthracite 
coal of ordinary merchantable quality, and not the dust 
coal for which this form of firebox was originally intended. 
The engine now illustrated is one of a type which has 
recently been adopted for working express passenger 
traffic between Philadelphia and New York by the 
Bound Brook line of the Philadelphia and Reading Rail- 
road Company, and it presents several special features of 
interest. On the line just mentioned the distance from 
Wayne Junction to Bound Brook is 55 miles, and the 
schedule time for running this length—including one 


stop and slowing over the Delaware river bridge—is | 


62 minutes, so that the speed to be maintained during 
the greater part of the run is practically 60 miles 
per hour. We are without any definite particulars 
as to the weight of train ordinarily taken by these 
engines, or as to the punctuality with which the runs are 
made, but we hope at a future date to have some informa- 
_* A two-page engraving and description of this locomo- 
tive appeared in ENGINEERING of January 24, 1879. 
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tion on these points, which we shall be able to lay before 
our readers. Meanwhile we may state that with a train 
of seven cars one of these engines has run eight miles in 
six minutes and forty seconds—or a speed of 72 miles 
per hour—while with a train of fifteen loaded cars it 
has made the run of 55 miles above mentioned in 
76 minutes, the mean speed in this case being 43.4 miles 

r hour. 

As will be seen from our engravings—for which and 
other particulars we should state we are indebted to our 
able contemporary The Railroad Gazette, of New York 
—the engine is eight-wheeled, there being four coupled 
wheels and a four-wheeled bogie in front. The cylinders 
are 21 in. in diameter with 22 in. stroke, and the coupled 
wheels are 5 ft. 8 in. in diameter, the tractive force which 

212% 25 
the engine is capable of exerting being thus 21X22 — 
142.71b. for each pound of effective pressure per square 
inch on the pistons. The weight on the coupled wheels 
is 64,250 1b., so that a pull equal to 20 per cent. of the 
weight on the drivers can be exerted by a mean effective 
64,250 
142.7 x 5 
The total weight of the engine we may add is 96,200 lb. 

It will be seen from the dimensions just stated that 
from the comparatively small size of driving wheel of 
Mr. Wootten's engine, these wheels will have to make a 
very high number of revolutions when working fast 
trains, while the designer has endeavoured to keep down 
the piston speed by using an unusually short stroke of 
piston. In adopting these proportions he has acted in 
direct opposition to the teachings of locomotive experience 
in this country, the general conclusion arrived at here 
being that it is the high number of revolutions and not 
the lineal speed of piston which is the chief source of 
trouble. In adopting the proportions he has, however, 
Mr. Wootten has no doubt been influeuced by his desire to 
keep down his boiler as low as possible, the fact of the 


cylinder pressure of = 901b. per square inch. 





trailing wheels coming under the firebox (see transverse 
section) preventing the coupled wheels from being made 
larger in diameter without raising the boiler. 

The truck wheels are 2 ft. 9 in. in diameter, and the 
total wheel base of the engine is 21 ft. 1 in., the centres 
of the driving wheels being only 7 ft. apart. This short 
distance is adopted to reduce the risk of breaking coup- 
ling rods at high speeds. The truck at the leading end 
is of the swing bolster type, the arrangement being shown 
by our sections, The coupled axles have the springs 
coupled by compensating beams, the springs of the 
driving axle being placed above the axle boxes, while 
those of the trailing axle are in the rear of the axle 
boxes, and the load is transmitted to them by levers and 
links as shown. The engine has, as will be seen, the 
regular American bar frame. 

The cylinders, which are outside, have—as is usual in 
American practice—the valve chests on top, the valves 
being driven through rocking shafts. The valve motion 
is of the lifting link type. We subjoin copies of a pair of 
indicator diagrams taken from one of these engines when 
running at 65 miles per hour, and hauling a train of 
seven passenger cars. The valve gear wason the second 
notch and cutting off at 6,%, in. of the stroke, while the 
exhaust nozzle was 5% in. in diameter. Judging from the 
diagrams the exhaust passages are not so arranged as to 
prevent the exhaust from one cylinder interfering with 
that from the other, the sudden rise of back pressure 
near the middle of the stroke being probably to a con- 
siderable extent due to this cause. At 65 miles per hour 
the engine, however, would be making about 322 revolu- 
tions per minute, and in considering the back pressure 
lines in the diagrams allowance must be made not only 
for the high speed at which the engine was drawing its 
train, but also for the fact that this speed was being 
attained with what would be considered in this country a 
small size of driving wheel for an express locomotive. 

It will be seen from a reference to the perspective view 
that both the connecting and coupling rods have strap 
ends, the use of solid ends for coupling rods not having 
yet found favour in the United States, notwithstanding 
its almost universal adoption here. All bearings likely 
to require lubrication when running are connected by 
pipes with an oil reservoir in the cab, while connexions 
are also made with the tender tank by means of flexible 
pipes, so that a stream of water can be directed on to 
any of the axle bearings if necessary 


Scale 100 lbs=7"* 








We must now speak of the boiler, which is one of the 
chief features in the engine. The leading dimensions of 
the boiler are as follows : 


ft. in. 
Diameter of barrel... ose oe ose 4 103 
Height of centre of barrel above rail ... 7 8 
Length of firebox inside ... ius ose 9 6 
Width *” “a is -n~ oe 
Number of tubes ... ... 184 
Len ie oss ove ae « Oe 
Diameter ,, outside... ons ua 28 
» of chimney on dia ove 1 8} 
sq. ft. 
Heating surface: Firebox 0 (ae 135 
Tubes ove - 982 
Total ... 1117 
Firegrate area one eee eee ate 76 
Flue area through tubes disregarding 
ferrules ... dod ove we ove 3.25 
Area through chimney ... ine _ 2.29 
Ratio of firegrate area to total heating 
surface ... one ove ase oa 3234.7 
Ratio of area through tubes to firegrate 
area 8 eee eee ik « 1298..4 
Ratio of area through chimney to fire- 
grate area exe ae ooo «. 1:83.17 
These proportions—so different to those adopted in 


ordinary practice— at once show that the engine 
under notice is intended for being worked with a very 
low rate of combustion per square foot of grate, the 
ratio of heating surface to grate surface being smaller 
than we should have expected to be desirable even with 
anthracite fuel. In the goods locomotive exhibited at 
Paris, and to which we have already referred, the ratio 
of grate to heating surface was 1:15.18 (see Enar- 
NEERING, vol. xxvii., page 68), and that locomotive, it 
will be remembered, was especially designed for burning 
waste anthracite, the rate of combustion of which would 
necessarily be smaller than that of the ordinary anthra- 
cite burnt in the engine we are now describing. It is 
stated that one of these latter engines wuen in full 
work consumes 531b. of anthracite per minute, this 
7, 53 x 60 


being at the rate o = 42.1 lb. per square foot 


= 2.85 1b. per hour per 





of grate per hour, or 


square foot of heating surface; while under these con- 
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ditions it is further stated that the boiler evaporates 
55 gallons per minute. These gallons are, we pre- 
sume, United States gallons of 81b. each, thus making 


= x8 = 8.31b. of water per pound of 


the evaporation 


pdt i} ab he a 23.6 1b. of water per hour per 
square foot of heating surface. If the figures stated be 
even approximately correct this performance of the boiler 
is an extraordinarily good one when the high rate of 
evaporation per square foot of heating surface is con- 
sidered, and it certainly appears to point strongly to the 
high efficiency of the form of firebox which Mr. Wootten 
employs, the direct heating surface exposed by this box 
being probably unusually effective. We cannot help 
thinking, however, that the water consumption above 
stated has been somewhat over-estimated, If we take 
the consumption per horse power as 331b., which is 
probably a fair estimate, then the rate of evaporation 
55x«8x60 
33 
= 800 horse power, and this again would require at 
GO miles per hour a mean effective cylinder pressure of 
about 701b. per square inch, which in its turn would 
correspond to a tractive force of 142.7 70=9989 Ib. 
These are big figures, and we should hesitate to accept 
them without more detailed information. Even if these 
figures be materially reduced, however, the performance 
remains a most interesting one, and we much hope that 
Mr. Wootten may carry out such experiments with the 
engines under notice as to enable trustworthy data to be 
placed before the railway world. We need scarcely say 
that we shall be most happy to publish in Encrveerine 
any experimental result with which Mr. Wootten may be 
able to furnish us. 

The general constructive features of the boiler are so 
clearly shown in our engravings that but a very brief 
verbal description will be necessary. The firebox, as will 
be seen, is not only very long, but is also of unusual 
width, it extending laterally over the wheels and frames, 
as shown in the end view. The crown is of slightly 
arched form and is stayed directly to the outer shell. 
The height from grate to crown is small, it being at the 
centre only about 22in. at the rear and 27in. at the 
frontend. The firegrate is formed of water tubes, as is 
usual in American locomotives burning anthracite fuel. 
At the front end of the grate is a firebrick bridge, and 
between this bridge and the tubeplate is a combustion 
chamber. The barrel of the boiler is tapered, it enlarging 
from its front end towards the firebox as shown. The 
boiler carries at the middle of its length a capacious 
dome within which the regulator is placed. The boiler 
is fixed to the frames at the front end, while its rear end 
is supported by vertical links hinged to it and to the 
frame bars as shown. The ashpan is shaped so as to 
form two deep hoppers with bottom doors for the dis- 
charge of ashes, &c> 

The boiler is fired through two firedoors, the stoker 
standing on the footplate of the tender. The engine- 
driver’s footplate is at the sides of the boiler in advance 
of the firebox, and the driver can only get from one side 
to the other by crossing over the top of the firebox. 
This defect is, to some extent, compensated for by the 
fact that the front of the cab comes in front of the dome, 
and the driver has thus a tolerably unobstructed view 
through the front windows. The engine, we may add, 
is accompanied by a tender capable of carrying 
4500 gallons (United States gallons=3600 gallons Eng- 
lish), which is stated to be a sufficient quantity for the 
run from Philadelphia to Jersey City, a distance of 89.4 
miles. 


fuel, and 


above given would mean the development of 








NOTES FROM THE NORTH. 

Guiascow, Wednesday. 

Glasgow Pig-Iron Market.— The warrant market was 
firmer last Thursday, and an advarced price of 3d. per ton 
was secured, and the loss on the first two days of the week 
was almost wholly recovered. There were transactions 
during the forenoon at from 47s. 11d. to 48s. 1d. cash, and 
48s. 2d. one month, the close being buyers at 48s. 1d. cash, 
and 48s. 2d. one month, and sellers near. In the afternoon 
a large amount of business was reported at from 48s. 2jd. 
to 48s. ld. and 48s. 2d. cash, and 48s. 3d. to 48s. 24d. one 
month. The market closed with buyers at 48s. 14d. cash 
and 48s. 2}d. one month, and sellers asking 4d. per ton 
more. Friday’s warrant market opened very strong, and at 
one time showed a gain of 3d., but the close was less firm, 
and prices were only ld. ever those of the previous day. 
However, the decline on the first two days of the week was 
entirely recovered, and at the close of the market the prices 
stood at the same level as on the previous Friday. Business 
was done in the morning at from 48s. 2d. to 48s. 5d. cash, 
and from 48s. 4d. to 48s. 6d. one month, the close being 
buyers at 48s. 4d. cash, and 48s. 5d. one month, and sellers 
asking $d. more. The quotations during the afternoon 
ranged from 48s. 4d. to 48s. 1d. cash, and from 48s. 6d. to 
483.3 . tu .cs. 4d. one month, and at the close of the market 
tuere were buyers at 48s. 2}d. cash, and 48s. 4d. one month, 
and sellers $d. more. The market was rather back- 
ward on Monday, and prices closed at a decline of about 
3d. from those of last Friday. Iron changed hands during 
the forenoon at from 48s. 2}d. to 48s. 14d. cash, and from 
48s. 3$d. to 48s. 3d. one month, the close being sellers at 
48s. 2d. cash and 48s. 3d. one month, and buyers near. 
A further fall in prices took place in the afternoon from 


48s. 1}d. to 48s. 1d. cash, and from 48s. 3d. to 48s. 2id. 
one month, and the close was buyers at 48s. and 48s. 1d. 
one month. Yesterday’s market was stronger, and prices 
steadily improved to the extent of 5d. per ton. The fore- 
noon market opened quiet at 48s. cash accepted, then 
48s. Ojd., 48s. 1d. and up to 48s. 3d. casb were paid, and 
the close was still sellers at 48s. 3d. cash, and at 48s. 4}d. 
one month, and buyers near. In the course of the after- 
noon a moderate amount of business was done at fro 

48s. 3}d. to 483. 5d. cash, and from 48s. 5d. to 48s. 6d. 
one month; and at the close of the market there were 
Sager offering 48s. 5d. cash and 48s. 6d. one month, and 
sellers asking a little higher. The market opened this 
forenoon at 48s. 6d. cash, but buyers came out, and up to 
49s. 2d. cash was paid and 49s. 3d. one month, the market 
closing with buyers at 49s. 14d. cash and 49s. 3d. one 
month, and sellers asking 1d. more per ton. A large 
business was done in the afternoon at from 49s. 3d. down to 
48s. 11d. cash, and from 49s. 5d. down to 49s. one month, 
and the close was buyers at 48s. 10}d. cash and sellers at 49s. 
There bas been comparatively little change in the pig-iron 
market during the past week, and any increased degree of 
firmness that has been shown is probably due almost 
exclusively to speculative buying. A more pronounced 
disposition to cover over-sales is showing itself, and the 
slight improvement thereby resulting brought out 
investors who held off so — : as the market receded. 
There is little to encourage hopefulness, and there is 
searcely anything to induce buying, with the exception 
comparatively, of the low prices ruling. The demand 
from America for Scotch pig iron continues to be very 
weak, and the most diligent inquiries fail to discover any 
material improvement in the Continental branch of the 
trade. Dependence is still placed upon the advent of 
better weather to bring more activity into the market. 
Stocks are large in Canada, and it is not expected that 
there will be any extensive shipping business to that part 
of our colonial empire this season. No official reductions 
in price have been announced, but in second-hands all 
brands can be bought at lower rates. One additional fur- 
nace has been blown in at Monkland Iron Works, and one 
at Eglinton Iron Works, but one has been blown out at 
Clyde Iron Works, thus making an increase of one in blast 
for the week, the total number in blast now being 121, as 
against 114 at the same time last year, 99 in 1879, 87 in 
1878, and 119 in 1877 and 1876. Last week’s shipments of 
Scotch pig iron amounted to 12,262 tons, as compared with 
23,597 tons in the corresponding week of last year, the 
total decrease from last Christmas being 62,157 tons. 
There were 2828 tons of pig iron transferred last week 


warrant stores, thus bringing the total stock in store up 
to 536,232 tons at the end of last week. 


The Royal Scottish Society of Arts.—The Royal Scottish 
Society of Arts held its ninth meeting in the current 
session on Monday night in their hall, 117 George-street. 
In the absence of the president (Mr. Henry Cadell) Coun- 
cillor Russell presided. Mr. John G. Winton, C.E., read 
a paper “‘ On the Bursting of Water Pipes,’’ and Mr. George 
J. Wishart, F.C.S., analytical chemist, read a communica- 
tion on the recovery of soda from the spent lye of paper- 
making. 


Institution of Engineers and Shipbuilders in Scotland, 
—Owing to a slip in making up my “ Notes’’ last week I 
omitted to mention that at the sixth general meeting of 
the Institution of Engineers and Shipbuilders there was 
read a most interesting and suggestive paper by Mr. 
Andrew Jamieson, C.E., Principal of the Glasgow 
Mechanics’ Institution on ‘“* The Technical Education of 
our Young Engineers, Shipbuilders, and Artisans.’’ As 
coming from a gentleman holding such a position as Mr. 
Jamieson now holds, and having had such a professional 
career as has fallen to bis lot, the remarks made in the 
paper had much weight with the members, and doubtless 
they will lead to a most valuable and instructive discussion 
which will be taken atthe next meeting. I should also 
mention that at the close of Principal Jamieson’s paper, 
Mr. John Turnbull, Jun., exhibited and explained a new 
form of lubricator for steam engines, the discussion on 
which will also come up at the next meeting. 


New Steam Tram Cars for the Vale of Clyde Tram- 
ways.—On the Ist of July next the Vale of Clyde 
Tramway Company intend to make a great improvement 
in their car service on the line between Paisley-road Toll 
and Govan. The arrangements will inclade the substitu- 
tion for the present cars, some of which are beginning to 
show signs of decay, of eight handsome carriages, capable 
of carrying 60 passengers—30 inside and the same number 
outside—being 20 more per car than the capacity of those 
now on the r This will do away with the necessity 
of coupling two cars to each steam engine at workmen's 
meal hours and in the evening when the shipbuilding yards 
are closed for the day. The contract with Messrs. Hughes 
for supplying the steam engines expires on the 30th June, 
and the Vale of Clyde Tramway Company have just con- 
cluded; arrangements with Messrs. Kitson and Co. to 
supply them with new engines from that firm’s works. 
The contract for the cars has been given to two companies 
in England, and it is said that for excellence of finish and 
a Soe they will be superior to any yet con- 
structed. 


The Clyde Ship-Joiners.—At are cent meeting of the ship- 
joiners of the Glasgow district it was sesaboad to present 
a requisition to the employers asking an advance of 74 per 
cent. on the existing rate of wages. The men are very 
fally employed at present, and they think that they are as 
well entitled to an advance as the men engaged in the other 
classes of shipbuilding labour. They ask for an answer to 
their requisition before the 8th proxino, The reply has 








not yet been deliberated on by the employers in their 
corporate capacity, but it is announced today that Messrs. 
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Robert Napier and Sons have agreed to > a 
apier and Sons have ive th 
at the beginning of their next pay. 8 e advance 


Test Pier at the Tay Bridge.—A test pier has 
erected a little to the east of pier No. 38 of the old ste” 
ture, pretty well in the centre of the channel. It consists 
of an iron caisson filled in with concrete and sand, and ig 
sunk 26 ft. under the bed of the river. The object of the 
engineer is to ascertain the effect of sinking a pier in sand 
and mud, which the boring operations have disclosed exist 
at this part of the river bottom. A load equal to seven tong 
- square foot has been applied to the pier, and under this 

eavy strain it has given no evidence of subsiding. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLEsBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
larger attendance on 'Change at Middlesbrough, and the 
tone of the market was better. Messrs Connal and Co, 
the warrant storekeepers here, had in stock 159,666 tons 
which was an increase of 2690 tons on the previous Tuesday. 
In Glasgow they hold 536,721 tons. During the past week 
the shipments of iron from the port of Middlesbrough have 
considerably increased, and the Custom House returns will 
show something like a total of 80,000 tons of iron 
exported during March. It is anticipated that the Cleye- 
land Ironmasters’ Association returns for this month will 
show makers’ stocks much reduced. This belief had a 
beneficial effect upon the market, and No. 3 Cleveland pig 
sold at 383s. 3d. per ton. 


The Finished Iron Trade.—There is a great deal of work 
in hand in the North of England, and a a number of 
men are employed. The works have not been so fully 
occupied for a long time. Competition however is keen and 
prices are low. Orders come to hand slowly. 

Engineering and Shipbuilding.—Engineers are busy, 
and shipbuilders have orders on their books which will 
occupy them to the end of the year. The total tonnage 
built on the Tyne, Wear, and Tees this year will far exceed 
that of any previous year. 


Steelmaking in Cleveland.—Since our last notice the 
directors of Messrs. Bolckow, Vaughan, and Co. have 
visited their Eston Steel Works, Middlesbrough, where 
great extensions have and are being made. The directors 
saw the new rail mill in operation, and witnessed the big 
15-ton Bessemer converters at work. At present the total 
production of steel is about 3000 tons per week, but when 
the whole of the new plant is completed and in operation 
the output will be very mach increased. At these splendid 
new works manual labour is redu to a minimum, 
hydraulic machinery being used for all heavy work. 


The Darlington Iron Company. — Efforts are being 
made to reconstruct this company, but some of the creditors 
are strongly _ to the pro , and demand pay- 
ment in full. Different works in Cleveland have even been 
relegated to the auctioneer’s hammer, and creditors cannot 
see what special circumstances there are about the Dar- 
x works that should lead to an indefinite delay of 

ising 20s. in the pound. The plant is endouhtedly a 
valuable one, and if the shareholders have faith in the 
future, sufficient capital should be raised to set the 
works again in operation after the creditors shall have een 
satisfied. 

The Stephenson Centenary.—The proposal to celebrate 
the centenary of George Stephenson, the great engineer, 
was first made in ENGINEERING. ‘The matter is being 
warmly taken up in Newcastle-on-Tyne, and it is believed 
that a demonstration worthy the occasion will be held in 
that town in June. 


The Coal and Coke Trades.—There is a good demand 
for coke, but coals are not in such request, and prices have 
fallen about 6d. per ton. 








Dovus.Le Pivot MoveMENT FoR HEAVY ARTILLERY. 
— The Newcastle Daily Chronicle states that by an 
official letter just received from Shanghai it seems pretty 
certain that Mr. George Fawcus’s double pivot movement 
for working heavy artillery will be tried in the fortification 
of the Min river, to which the Chinese authorities believe 
it is peculiarly adapted, owing to the number of small 
islands which exist at the entrance, and on which single 
guns mounted on Mr. Fawcus’s carriages could with 
advantage be placed. 





Tue Liyrorp Batancep Gas EnGing.— We under- 
stand that arrangements have been entered into by Messrs. 
Hayward Tyler and Co., of London and Luton, to con- 
struct the gas engine of Mr. Linford, which was the sub- 
ject of the recent action noticed elsewhere in our present 
issue. One of Mr. Linford’s gas engines has been for some 
months exhibited at Mr. Oke’s showroom, 39, Queen Vic- 
toria-street, E.C., and we also noticed it at the exhibition 
of printing machinery at the Agricultural Hall last year, 
when we had ion to d its smooth working. 








Nicket Puiatina.—The Plating Company of th> 
Bishopton-lane Works, Stockton-on-Tees, have success- 
fully plated with nickel three large cylinder covers for 
marine engines, on account of Messrs. Manudslay, Son, and 
Field. The largest cover weighs nearly 13 tons, and is 
6ft. Gin. in diameter. It was plated in the large nickel 
bath, and polished all over with ect ease by one of Fen- 
wick’s patent portable polishing machines, which, for 
getting up metals of dimensions or inconvenient 
shapes, by emery wheels, &c., is an extremely useful tool. 
The same company have also just nickel-plated the whole 
of the bright parts of Sir James Ramsden’s yacht engines, 
built by the well-known firm the Barrow Shipbuilding Com- 
pany, Limited. 
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NOTICES OF MEETINGS. 

Tue INsTITUTION OF CIVIL ENGINEERS.—Ordinary meeting, 
Tuesday, April 5th, at 8p.m, Paper to be read and discussed: 
“The Actual Lateral Pressure of Earthwork,” by B. Baker, M. Inst. 
CE, 
NOCIETY OF ENGINRERS, — Monday, the 4th of April, a paper 
will be read on “ I}lumination by Means of Compressed Gas,” 
by Mr. Perry F, Nursey. The chair will be taken at half-past 
seven o'clock precisely. 


INSTITUTION,OF NAVAL ARCHITECTS. —The meetings will be held 
in the Hall of the Society of Arts, John-street, Adelphi (by 
permission of the Council). On Wednesday, April 6th, morning at 
12 o'clock; on Thursday, April 7th, morning at 12, and evening 
at7 o'clock ; and on Friday, April 8th, morning at 12, and evening 
at7o'’clock. The Right Hon. the Earl of Ravensworth will occupy 


the chair.— Wednesday, April 6th. Morning meeting, at 12 o’clock. 
1. Annual Report of the Council. 2. Election of Officers and of 
the Council. 3. Address by the President. The following papers 
will then be read and discussed. “The ‘Almirante Brown,’ 
Argentine cased Corvette, and the Effect of Stee] Hulls and Steel- 
faced Armour on Future War Ships,” by J. D'A. Samuda, M.I.N.A., 
and Vice-President. “On Peculiarities of Behaviour of Steel used 
in Boilers for the Russian Yacht Livadia,” by W. Parker. Chief 
Engir cing Surveyor of Lloyd's Register, Member of Council, 
“On Increasing use of Steel for Shipbuilding and Marine 
Engin ring.” by J. R. Ravenhill, Member of Council.—Thursday, 
Apr: 7th. Morning meeting at 12 o'clock, “ On the Stability of 
certain Merchant Ships," by W. H. White, Assistant Constructor 
at the Admiralty, Instructor in Naval Architecture, Royal Naval 
College, Member of Council. “ Waves raised by Paddle Steamers, 
and their Positions relatively to the Wheels,” by James Hamilton, 
Member. “On the Use of Mia Steel for Shipbuilding in the French 
Dockyards,” by M. Marc. Berrier Fontaine, Member. Evening 
meeting at 7 o'clock. ‘On Local Education in Naval Architecture,” 
by W. Denny, Member of Council. ‘““On Crankshafts,” by J. T. 
Milton, Member. “On the Influence of the Cut-Off and Length of 
Stroke, on the Working of Steam Engines," by C, Stromeyer.— 
Friday, April 8th. Morning meeting at 12 o'clock. “On the Roll- 
ing of Sailing Ships,” by W. H. White. Assistant Constructor at the 
Admiralty, &c., Member of Council. ‘On the leading Phenomena 
of the Wave-Making Resistance of Ships,” by R. E. Froude, 
Associate. ‘ Freeboard and Displacement in Relation to Strains 
in Ships among Waves,” by W. W. Rundell, Secretary to the 
Underwriters’ Registry of Iron Shipping, Associate. Evening 
meeting at 7 o'clock. “On the Imperial Russian Yacht Livadia,” 


by Captain E. Goulaeff, I.R.N, Member. “On the Injuries sua- 
tained by the Livadia in the Bay of Biscay.” by Sir E. J. Reed, 
K.C.B, M.P., Vice-President. “On some Results deduced from 


Curves of Resistance,” by J. Biles, Member. ‘‘ Notes on Screw 
Propulsion.” by Charles Hall, AM.LC.E. “Shipbuilding a 
Thousand Years Ago,” by Colin Archer, Member. 

PHYSICAL Society.—Saturday, April 9th, at 3 p.m. The 
following communication will be made: “Note on Thermal 
Electrolysis,” by Dr. J. H. Gladstone and Mr. Tribe. 
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NAVAL ENGINEERS. 

THE engineers in our Navy have, we think, good 
cause for the general discontent which has for a 
long time past prevailed amongst them respecting 
their position in the service, and it is much to be 
regretted that those at the head of our Admiralty 
should either wilfully, or through ignorance, fail to 
recognise the just claims of an important body of 
men on whom the efficiency of our war-ships so 
veiy greatly depends. We have on many occasions 


“eye out in this journal how, during the past 
ew years, the duties of naval engineers have mate- 
rially increased, both in extent and importance. 
In the early days of the application of steam power 
to our fighting ships, the responsibilities of a naval 
engineer were vastly different to what they are 
to-day. At that time an engineer's duties related 
almost entirely to his engines, while the latter, in 
the majority of cases, furnished but auxili 
motive power, so that their failure was not of suc 
paramount importance as it would be in most of 
our modern ironclads, Now-a-days, in addition to 
main engines and boilers of vastly greater power 
than formerly, the naval engineer is responsible for 
the numerous auxiliary engines employed in all 
parts of the ship, for turret engines and turning gear, 
for iron gun-carriages, and for hydraulic gear for 
working them, for steering, ventilating, distilling, 
and screw-lifting apparatus, for water-tight doors 
and appliances for working them, for fire extin- 
guishing pumps and other apparatus, and (besides 
other details which we need not mention) for White- 
head torpedoes with the air-compressing pumps 
and other machinery employed in connexion with 
them, ‘Taking the special features of modern naval 
warfare into account, it is impossible to overrate 
the importance of the various duties we have just 
enumerated, and we maintain that it is only just 
that an officer to whom such important duties are 
entrusted should have a standing in the service 
commensurate with the responsibilities thrown upon 
him. 

Judging from some remarks made by the Junior 
Lord and by the Secretary of the Admiralty during 
the recent debates on the naval estimates, an 
erroneous opinion appears to prevail in high quarters 
that a good deal has been done of late years to 
improve the position of our naval engineer officers. 
That something has been done we admit, bat that this 
something even approximately meets the necessities 
of the case we most strongly deny. We use the 
word ‘* necessities” here advisedly. No one of the 
least practical knowledge who has examined a 
modern ironclad will attempt to dispute that the effi- 
ciency of such a complex machine in time of war 
must depend almost entirely upon the skill and 
energy of the engineer officers in charge. In saying 
this we have no desire to diminish in the least the 
importance of other officers and crew. ‘othe skill 
of these officers and men in their particular duties and 
to their valour in time of action, we may certainly 
now, as in times past, safely entrust the honour of 
the nation, but we submit that in a modern ironclad, 
unless backed up by the efficient services of the 
engineer, this skill and valour would be rendered 
practically useless. It appears to be unpalatable 
to some branches of the service to recognise the 
important position to which naval engineers may 
justly lay claim, but the facts remain, and the sooner 
they are fairly faced the better for the service. 

When the enormous cost of our modern ironclads 
is taken intoconsideratign, it appears a most ‘‘ penny- 
wise and pound - foolish” policy to neglect any 
reasonable means to secure the services in our Navy 
of trustworthy and skilful engineers; but our 
Admiralty authorities either do not or will not see 
this, and as a result it is notorious that naval 
service is most unpopular amongst sea-going 
engineers, and an almost universal discontent pre- 
vails amongst the engineers now in the Navy. 
There has been recently circulated a printed state- 
ment in which the position of naval engineer 
officers of to-day, as regards ravk and pay, is com- 
pared with that existing in 1863, and this document 
deserves careful attention from those who think 
that naval engineers are being fairly treated. From 
it, it appears that, on the whole, engineer officers 
of to-day are in many respects worse off both as 
regards pay and position than they were eighteen 
years ago, while in any case the pay now given is 
—for the higher positions especially—ridiculously 
inadequate when the responsibilities are taken into 
consideration. Altogether we maintain that the 
present position of engineer officers in our Navy 
deserves immediate and serious attention, As a 
nation we are proud of our Navy, and jealous of 
anything that militates against its efficiency, and 
under these circumstances we trust that our 
Admiralty authorities may take an early opportunity 
of thoroughly revising the engineer branch of the 
service, and that they make such changes as will 
secure to engineer officers the rank and pay 
to which they are justly entitled, and will render 
naval service sought after instead of avoided by 





our most competent sea-going engineers. 





ELECTRIC LIGHT IN THE CITY. 

YESTERDAY evening was commenced throughout 
a large portion of the City of London a twelve 
months’ trial of the application of electricity to 
street illumination, which is probably the most 
important and practical that has yet been made ; 
and we venture to predict that the 3lst of March, 
1881, will on that account long be remembered as 
the beginning of a characteristic epoch in the 
history of electricity, and of the application of 
science to the requirements of the public. 

Our readers will doubtless remember that as far 
ago as July last it was decided by the Commissivners 
of Sewers (under whose cognisance, for some 
inscrutable though doubtless wise purpose, such 
matters come) to invite tenders for the electric 
lighting of some of the main thoroughfares of the 
City, and on the 16th of the following month 
advertisements were issued by the Corporation, 
inviting tenders for lighting by means of the electric 
light ‘as an experiment” the following thorough- 
fares: New Bridge-street, Queen Victoria-street, 
Queen Street - place, and Queen - street, King 
William - street, Poultry, Cheapside, St. Paul’s 
Church Yard (north side), Ludgate Hill, Black- 
friars Bridge, Southwark Bridge, and London 
Bridge. 

In reply to these advertisements, tenders were 
received from Messrs. Siemens Brothers, from the 
Anglo-American Electric Light Company (Brush 
system), from Mr. R. E. Crompton (Gramme), and 
from the Electric and Magnetic Company (Jabloch- 
koff system), and in deference to wishes expressed by 
some of the competitors the area to be lighted was 
divided into three districts. The first, or ‘‘ Black- 
friars Bridge district,” included Blackfriars Bridge, 
New Bridge-street, Ludgate Circus, Ludgate Hill, 
St. Paul’s Church Yard (north side), and that 
portion of Cheapside west of King-street. The 
second, or ‘‘ Southwark Bridge district” comprised 
Southwark Bridge, Queen Victoria-street, the lower 
part of Queen-street, and Queen Street-place, and 
in the third, or ‘‘London Bridge district” were 
comprised London Bridge, Adelaide-place, King 
William-street (including the open spaces by King 
William’s statue, and St. Mary Woolnoth Church), 
the front of the Royal Exchange and Mansion House, 
the Poultry, that portion of Cheapside east of King- 
street, the upper part of Queen-street, King-street, 
and the Guildhall Yard; the three districts together 
presenting a line of streets to be illuminated of 
upwards of two miles and a half in length. 

As we gave in these columns the particulars of 
the various tenders in our issue of the 19th of 
November last,* we need not repeat them here 
further than to remind our readers that the contract 
for the Blackfriars Bridge district was given to the 
Brush Company, that for the Southwark Bridge 
district to the Jablochkoff Company, and that for 
the London Bridge district and Royal Exchange to 
Messrs. Siemens Brothers and Co.; the particulars 
of the three accepted tenders were as follows : 
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Limited (Siemen’s system). 





Since those tenders were accepted the Jablochkoff 
Company, in consequence of legal difficulties, were 
compelled to withdraw from the competition, but 
they entered into arrangements with the Electric 
Lighting and Power Generation Company, who are 
the proprietors of the Lontin machineft and system 
to take up the contract for the Southwark Bridge 
district, and at the original estimated cost, namely 
29307, and to light that district by the Lontin 
system. In consequence of this change of systems 
some little delay was unavoidable, but the company 
has undertaken to be in a position to light up the 
second district on the Ist of May next. 





* See ENGINEERING, vol. xxx., page 464. 
+ Ibid. vol. xxviii., page 174 
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Tue Sremens System. 


The London Bridge district is lighted by six 
powerful lights fixed upon iron masts at a height of 
80 ft. above the ground, and by twenty-eight 
smaller lights carried upon iron lamp-posts about 
20 ft. from the pavement; the high lights being 
employed for the illumination of the more open 
spaces, such as the front of the Royal Exchange, 
and the smaller lights continue the illumination 
along the connecting streets. 

All the lights in the Siemens district are driven 
from one central station in Old Swan-lane, the 
engines and electric generators being fixed in the 
basement, above which is the testing room contain- 
ing various accessory apparatus for measuring and 
testing the currents, and for switching them from any 
of the machines to the various circuits and lamps. 

Each of the high lights of an estimated illumi- 
nating power, according to the way it is measured 
of from 3000 to 6000 candles, consists of one of 
Messrs. Siemens’ pendulum regulators, similar to 
those employed at the Reading Room of the British 
Museum, and identical in construction to those at 
the Albert Dock.* They are capable of taking 
carbons of sufficient length to burn without renewal 
for 18 consecutive hours, the upper carbon pencil 
being 24 in, long and 20 millimetres in diameter, 
and the lower carbon being 19 in, long and 15 milli- 
metres in diameter, and the carbons in all the 
lamps are electro-plated with copper. The lamps, a 
slight sketch of which is given in Fig. 1, are sur- 
mounted by overhead reflectors, which utilise the 
greater portion of the upward and horizontal lumi- 





Fie. 1. 





Fra. 2. 


nous rays by reflecting them over the area to be 
illuminated. 

The lanterns are suspended upon exceedingly 
graceful lattice-iron poles at an elevation of 80 ft. 
above the level of the roadway, and when it becomes 
necessary to replace the carbons or to manipulate 
the regulators the lantern is lowered on to a platform 
which is bolted to the lower portion of the lattice 
pole about 16 ft. from the ground, so as to enable 
the operator to be well out of reach or in¢onvenience 
of the passers by. ‘The lantern in being raised or 
lowered slides on two guide wires stretched between 
the platform and two iron brackets projecting from 
the top of the pole, and by this means all danger of 
swinging in the wind is prevented, and the lamps 
are rigidly fixed to the brackets by being drawn 
up tight against their lower face. 

Each of the high lights is worked by a separate 
dynamo-electric machine, being connected there- 
with by its own pair of conducting cables, which 
are laid throughout the route underground in cast- 
iron pipes buried below the footway. The electrical 
connexion between the underground wires and the 
rising and falling lantern is effected in the following 
manner: A pair of conductors is carried up the 
pole from the ground, and is fixed to the pole at a 
position which is half way between the highest and 





* See ENGINEERING, vol, xxx., page 276. 








the lowest positions of the lamp, From this point 
the conductors hang as festoons to the lamp, and by 
this arrangement the slack cable at intermediate 
positions is reduced to a minimum. 

The smaller Siemens lights, which are used for 
the illumination of the streets, are enclosed in round 
opal globes, which are fixed on the top of iron 
standards about 20 ft. above the footpath, the 
ordinary gas lamp-posts being adapted to the pur- 
pose by removing the upper part and substituting 
an iron pole of large gas piping of the required 
length. ‘The general appearance of the head of 
these standards is shown in Fig. 2, and although of 
such exceeding simple construction they have a very 
pleasing and elegant appearance. The regulators 
employed are fitted with carbons 18 in. long and 
12 millimetres in diameter, and as the current 
utilised in them is alternating in direction the upper 
and lower carbons are of the same dimensions, their 
rate of consumption being equal. Each of the 
small lights is estimated to give a light of 300 
candles, and they are placed as the ordinary lamp- 
posts on the kerb, alternately on each side of the 
street, but at much greater distances apart. 

At the foot of each standard is fixed a cast-iron 
box, the cover of which is flush with the pavement, 
and in this box the connexions are made between 
the wires passing up the interior of the standard, 
and the underground cables communicating with the 
generators, which cables, as in the case of those for 
the high lights, are laid underground in cast-iron 
pipes. Most of these cables are of the size known 
as No. 90, a nomenclature adopted by Measrs, 
Siemens Brothers to signify that they are constructed 
for lengths of current equal to 90 yards, but in all 


lation at the Paris Salon last year,* and was found 
to answer most satisfactorily, although involving 
a largely increased expenditure of conductors. 
A further precaution against accident is adopted 
in the engine-room by dividing the machinery into 
two equal groups, consisting of three Siemens’ 
dynamo-electric machines, of the size known as D? 
for feeding three of the large lights, and one alter. 
nating current machine supplying the current to 
fourteen of the smaller lights. Each of these groups 
is driven by its own separate steam engine, a semi- 
portable 10-horse power (nominal) engine, con- 
structed by Messrs. Marshall, Sons, and Co., of 
Gainsborough, and fitted with their well-known auto- 
matic expansion gear. A third steam engine, of the 
same power, fixed between the other two, is kept in 
reserve, ready at any moment to take the place of 
one of them should a break-down occur, or when 
either is stopped for cleaning or repairs. 

As both the Siemens direct current machine and 
the alternating current machine of the same eminent 
firm, have been described on previous occasions in 
these columns, it will not be necessary to refer to 
them in detail, We may mention, however, that 
in the present installation the field magnets of all 
the six large machines are excited by a machine of 
similar size and construction, the whole being con- 
nected together in series ; the only point of difference 
between this exciting machine and the others lies in 
the connecting up of its field magnets, they forming 
a shunt circuit to the main circuit. The magnets of 
the alternating current machines are excited by the 
current from a small dynamo machine of the size 
known as D*. Each of the direct current machine 





absorbs when in full work about 4 horse power, 
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cases the sizes of the cables in the different circuits 
are proportioned to their respective lengths. 

The twenty-eight smaller lights are fed by two 
of Messrs. Siemens’ alternating current machines, 
each actuating two groups of seven lights each, and 
what forms one of the most interesting features of 
this installation is the arrangement of these circuits, 
the lamps being so connected up to the machine 
that consecutive lamps are not in the same group; 
so. that should any accident occur to one set of 
lamps, such, for instance, as the extinguishing of 
the lights in a group, it weuld extinguish only one 
or two lights in a street, and not plunge the whole 
into darkness, as would be the case if all its lights 
were in one circuit. This arrangement presents, 
moreover, certain other conveniences in working. 
Our readers will probably remember that a similar 
arrangement was adopted in the Jablochkoff instal- | 


while the alternating machines each require about } 
horse power to drive them. 

The distribution of both the Siemens and the 
Brush lights will be readily understood by referring 
to the annexed plan, in which the Siemens high lights 
are distinguished by a circle traversed by a cross, the 
smaller lights by a simple cross, and the Brush lamp 
by a plain circle. Starting from the Surrey side of 
London Bridge it will be observed that the bridge 
is lighted by nine of the smaller lights, four on the 
east side, and five on the west ; these lights are fixed 
to the fine gas standards rising from the parapet, the 
currents from the machines being conveyed to them 
by conducting cables consisting of a strand of several 
copper wires coated with gutta-percha, and this 





* See ENGINEERING, vol. xxix., page 62. 
See ENGINEERING, vol. xxviii.. page 101, and 
vol. xxvii., page 182. 
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covered with asheathing of iron wires, as the cable 
lies along the broad outside ledge of the ballus- 
trade, and is not protected as the other circuits 
are by being laid underground. Adelaide- lace, 
which forms a widened portion of King WwW liam- 
street, close to the north end of the bridge, is 
lighted by a single high light attached to the top 
of a very fine lattice pole, upwards of 120 ft. high, 
being fixed to the pavement of Thames-street, and 
rising to a height of over 80 ft. above the level of the 
approach to the bridge. The top of this slender 
and graceful pole is stayed by three comparatively 
fine wires to neighbouring buildings. In King 
William-street there are seven of the smaller lights, 
but the high light which illuminates the open space 
around the statue of William the Fourth, as well as 
that in front of the church of St. Mary Woolnoth, 
contribute a large amount of illumination to all the 
surroundiug streets. Close to the Wellington 
statue, in front of the Royal Exchange, rises a 
high lattice pole, which supports a lamp which illu- 
minates the great central space of the City bounded 
by the Royal Exchange, the Bank, and the Mansion 
House, and another is placed on the west side of 
the latter building and at the junction of Queen 
Victoria-street and the Poultry. Cheapside, includ- 
ing the Poultry, is lighted by four of the smaller 
lights, Queen-street by one, and King-street by 
five, while the space in front of the Guildball is 
illuminated by one of the large lights supported on 
a lattice pole at the same elevation as the others. 
‘This light is the furthest from the generating station, 
being nearly three-quarters of a mile from Old 
Swan-lane, involving a length of electrical circuit 
of not much short of a mile and a half, that is 
to say 2500 yards. The resistance of this, the 
longest length of cable in the installation, does 
not exceed one Siemens unit, which is a small 
fraction less than an ohm. We may add that the 
whole of the arrangements were carried out by Mr. 
Alexander Siemens. 
Tue Brvusu System. 

The installation of the Brush system over the 
district lighted by the Anglo-American Electric Light 
Corporation presents several features of special 
interest, In the first place the whole line of lights 
from the Surrey end of Blackfriars Bridge to the 
junction of Queen-street and Cheapside, a length 
of one mile, and embracing 32 lights, is worked in 
a single circuit, and, moreover, the current by which 
the lamps are illuminated is generated in the com- 
pany’s works in Vine-street, Lambeth, situated 
westward of Charing Cross Bridge and at a further 
distance of upwards of five-eighths of a mile. 

Another point of interest in connexion with the 
illumination of this district is the working cost at 
which the illumination is estimated, namely, 660/., 
this figure being, as we understand, the actual cost 
of the illumination of the same district by gas ; and 
the proprietors of the Brush machine are very con- 
fident that in regular working this rate of charge 
will leave a substantial protit if the system is 
extended. This point is of very especial interest, 
not only to those who take a practical com- 
mercial view of the question; but, if correct, it 
makes a new chapter in the history of electric 
lighting, the practical demonstration of the suc- 
cessful competition of electric versus ordinary gas 
illumination upon equal terms as regards cost 
independently of that little proviso, so useful to 
electric light proprietors, namely, “light for light” 
by which is so often meant not so much that 
electric is as cheap as gas illumination, but that 
if the consumption of gas were so much increased as 
to produce an illumination equal in aggregate candle 
power to the light produced by the special electric 
lamp or system of the special inventor trying the 
claims of his special invention, then the cost of the 
gas would equal or exceed that of the working of 
the electric system. It need not, however, be 
pointed out to business men, that the amount of a 
tender for such a contract as lighting some of the 
most important thoroughfares of the City of London 
can be no criterion of the economy or advantage of 
a system, We can well understand its being well 
worth the while of any well-to-do company to take 
such a contract at a considerable loss, or even 
quite gratuitously ; and therefore the bare statement 
of the amount tendered is of little practical value. 
But if the Brush Company can show, at the end of 
the twelve months’ trial, either a profit, or such 
figures as will justify the conviction that, with an 
extended installation, a working profit can be realised 
out of a charge for illumination equal to that now 





my for ordinary gas lighting, then there need be 
ut few more competitive trials, and gas for street 
illumination will go, as the weakest, to the wall, 
and electricity, as the fittest, must survive, 

The lamps used throughout the Brush installation 
are all alike, and are of the form which we figured 
and described a few weeks ago,* that is to say, the 
double carbon lamp of Mr. Brush, capable of burn- 
ing for sixteen hours, is employed. ‘These lamps are 
suspended within an unglazed lantern mounted on 
an extension of the ordinary lamp-posts (somewhat 
after the manner of Messrs. Siemens’ smaller lights) 
at a height of 16 ft. above the ground. The 
general appearance of the lamps is shown in Fig. 3. 
‘The carbons are surrounded by glass globes, some 
of which are opalesque and some clear, so that the 
public will have an opportunity of forming an 
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opinion of the practical merits of the two, The 
cables connecting the lamps with the machine con- 
sist of seven strands of No. 16 (B.W.G.) copper 
wire twisted into a cord and covered first with 
gutta-percha and then with tarred tape. These 
wires are laid underground in cast-iron pipes between 
the company’s works at Vine-street and Blackfriars 
Bridge, and throughout the district illuminated the 
conductors are carried underground, as in the Siemens 
installation. ‘The approximate length of the circuit 
between the terminals of the machines is 20,000 ft., 
representing a resistance of about 74 ohms. 

When the permanent arrangements are complete, 
which will be in a few days, the whole series of 
32 lights will be driven by a single Brush machine in 
the company’s works, but in the meantime the current 
is supplied by two of the 16-light machinesf coupled 
together in series, that is to say, after the manner 
shown in the diagram, Fig. 4, in which A and B 
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represent two Brush machines, the positive terminal 
of A being connected to the negative terminal of B 
by the wire X, and the positive terminal of B and 
the negative terminal of A being connected with the 
line aud return wires respectively, and the two 
machines are driven by belts from the ordinary 
shafting of the works, In a few days, however, the 
district will be worked by a splendid 40-light Brush 
machine driven by a Brotherhood three-cylinder 
engine of 32 indicated horse power, which is bolted 
to the same bedplate on which the machine stands. 
This machine is, in general appearance, almost 
identical except in size with the smaller Brush 
machines described by us in the notice above referred 
to, its chief point of difference being that itisfurnished 





* See ENGINEERING, Fig. 9, page 85 ante. 
t Lbid, page 56 ante. 


with twelve armature bobbins instead of eight, and 
the commutators are necessarily altered accordingly 
To produce a current capable of running 40 lights,. 
the machine is driven at 800 revolutions per minute, 
absorbing at its full work the 32 horse power, but in 
order to drive the 32 lights it will be driven at 720 
revolutions, absorbing proportionately less power. 
The distribution of the lights in the Brush district 
is as follows (see the plan on the preceding page) : 
Commencing with the Surrey end of Blackfriars 
Bridge, which is lighted by seven lights fixed upon 
standards rising from the kerb of the roadway, the line 
of lights passes along New Bridge-street, in which 
there are four, to Ludgate Circus, which is lighted 
with three mee about equal distances apart ; upon 
Ludgate Hill there are four lamps, and here they can 
be compared with those of the louie system, which 
has for some time been employed for lighting a large 
tailoring establishment on the south side. In St. 
Paul’s Churchyard there are six lamps all on the 
north side, and eight more in Cheapside complete 
the series. In Cheapside half the lights are enclosed 
in opal globes and half in clear, and this will form 
another point of comparison. 

In the above description it will be seen that a 
highly interesting competition will soon be going 
on in London, and it would be a very difficult ques- 
tion to decide which of the two systems that have 
started together, possesses the points of greatest 
interest. ‘There is something exceptionally fasci- 
nating and attractive in the thought of lighting a 
great city by a number of powerful lights suspended 
in mid air far above its roofs, shedding a purely 
white light, softened by distance and robbed of its 
glare by height ; and strangers arriving in London 
by the night trains or boats—for the river would 
be rendered navigable by night as by day—could 
not fail to be deeply impressed by the beauties of 
science and the perfection with which in skilful 
hands those beauties may be turned to useful ends. 
For such lights there must be a great future, but 
we venture to think that experience will prove 
them to be applicable rather to the illumina- 
tion of open spaces than the high-walled and 
contorted streets of a European city in which 
its own powers of illumination must ever be 
met by the antagonism of the shadows which it 
itself produces, and only a city of pyramids could 
be illuminated by single elevated lights without 
extraneous aid. On the other hand for a city made 
up of a vast network of streets interspersed as 
London is into squares and open spaces and docks 
and waterways, it is difficult to imagine a more 
perfect system of illumination than a judicious 
admixture of high lights of powerful intensity, and 
smaller lights fixed closer to the ground. This 
question is, however, but little affected by the par- 
ticular system by which the electric currents are 
produced, though that also is an important con- 
sideration because it may touch the vital question 
of economy, but the question of high lights and 
low is not one between Siemens and Brush or 
Lontin and Gramme, for all can produce with 
proper accessories, both single concentrated and 
multiple diminished, lights. ‘Lhere is, however, one 
advantage in the Brush system which is not shared 
by the others, viz. that with the same machine either 
the number of lights for which it is constructed 
may be worked in series, or, the whole power of 
the apparatus may be concentrated upon a single 
pair of carbons producing a light of high intensity. 

It has been urged that one objection to the use 
of high lights is that, should a thick grouud fog 
come on, the sources of, illumination, being lifted so 
far above it, would become practically useless, but 
it must be remembered that under the arrangement 
adopted by Messrs. Siemens, the lamps can be 
lowered to any height between 80 ft. and 16ft., and 
we are of the opinion that in ordinary fogs a certain 
position could be found for the lamp in which the 
fog itself would become as much a source of illumi- 
nation in some places by reflection or diffusion as it 
would obscure in others by its density. 

The question of economy, however, is a different 
consideration altogether, and that can only be 
settled satisfactorily by careful and lengthened 
experience. A competition such as the one just 
commenced will do much to elucidate this matter, 
but such a trial must be regarded rather as one of 
illuminating efficiency than as having any important 
bearing on the question of economy, unless the actual 
cost of working, above or below the estimated sum, 
were published to the world. 

The coming competition will be confined not 





exclusively to the competitors, for the experiments 
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will complete a chain of electric lights extending 
from London Bridge station to Westminster Abbey, 
and a walk from London Bridge to Westminster rid 
the Bank, Queen Victoria-street, Queen-street, 
Cheapside, Ludgate, and the Thames Embankment 
would enable a person to compare the two systems 
of Siemens with one another, and with those of 
Lontin, Brush, Jamin, and Jablochkoff, coming to 
the Brush system again at Palace Yard. Along the 
route, moreover, several points present themselves 
at which the several electric systems can be com- 
pared with the most recent improvements in gas 
illumination. 

Besides the questions of effectiveness and economy 
of town illumination, there are other inquiries of 
interest upon which the coming trial will throw some 
light. It will, for instance, be interesting to know 
if the powerful electric currents, which will every 
night be flowing below the pavements in the City, 
will have any material inductive effect upon wires 
similarly laid carrying telegraph messages, or form- 
ing telephonic circuits. We should imagine that 
such currents must of necessity affect both tele- 
graphic and telephonic instruments, and although 
the carrying of the return wire through the same 
piping would reduce the inductive effect to a 
minimum, still, unless the out-going and the return 
wires are twisted together, there must be many 
places at which the one wire, by being nearer to, 
would have a greater inductive effect than the other, 
and this, especially in the alternating circuits, would 
produce a vibratory induction current in neighbour- 
ing telephonic circuits accompanied by a buzzing or 
humming in the telephones attached to it. We 
shall look forward with great interest to the tests 
which will be made on this point, as well as to the 
other results of this most interesting trial. 


THE OTTO GAS ENGINE. 

Tue action of Otto v. Linford, of the progress of 
the trial of which, before Vice-Chancellor Bacon, we 
gave a short note in our last impression, resulted 
on Wednesday last in favour of the defendant, but 
this decision is not necessarily final, and it is possible 
that the matter will be taken to the Court of Appeal. 
Under these circumstances it would of course be 
undesirable that we should express any opinion on 
the point in dispute, but merely place the general 
facts before our readers. 

Many attempts have from time to time been 
made to convert the potential energy of a mixture 
of coal gas and air into useful mechanical work. 
When a mixture of coal gas with sufficient air to 
effect its complete combustion (which we shall refer 
to as a concentrated mixture) is ignited by an 
electric spark or flame, or other means, a chemical 
combination takes place which is attended with the 
development of a great amount of heat, which in 
its turn produces a sudden and violent increase of 
pressure of the products of combustion. It follows, 
therefore, that the ignition of such a concentrated 
mixture within the cylinder of a gas engine must be 
attended with the following results, viz.: (1) A 
violent shock, requiring the parts of the engine to 
be very strong and heavy, and (2) a great eleva- 
tion of temperature of the cylinder, the effects of 
which are twofold, viz, a considerable loss of heat 
and great wear and tear of the moving parts. 
Three things, therefore, must be avoided in order 
to produce a useful engine, the shock, the elevation 
of temperature, and the lossof heat. It so happens 
that these three things are capable of being obviated 
by one and the same method, a method which, like 
many other things, seems sufficiently simple and 
self-evident when known. 

The communication of heat from the mass of 
ignited gas to the cylinder lining is chiefly by means 
of conduction, assisted by convection. ‘The radia- 
tion of heat from oxygen and nitrogen, or from the 
mixture of the two gases which fcrms air, is practically 
nil, as is conclusively shown by the accuracy of 
Laplace’scalculated correction upon Newton's velocity 
of sound in air, and the radiation from the products 
of combustion of coal gas is very small. ‘Lhe rate 
of transmission of heat from the contents of the 
cylinder to the lining is therefore proportional to 
the difference of temperatures. If, therefore, it 
were practicable to keep up the temperature of the 
cylinder by lagging it, we should get rid of this 
element of loss of energy; but, unfortunately, from 
considerations of wear and tear, exactly the opposite 
course must be adopted, ‘and it has been neces 
sary in gas engines to keep the cylinder cool by a 
system of external water circulation. The alterna- 
tive, therefore, of reducing the temperature of the 














ignited charge seems naturally to present itself, and 
this can be readily done by diluting the concen- 
trated mixture with a further amount of air or 
inert gas. Of course the same number of units of 
heat are developed from a given quantity of gas, 
whether that gas be ignited in a dilute or a concen- 
trated mixture, but this heat being in the dilute 
mixture taken up by a larger mass of fluid, the 
resulting temperature is proportionately less, though 
the amount of energy developed is the same. At 
this point, however, we are met by the fact that 
when the mixture is diluted sufficiently to produce 
the requisite reduction of temperature, it is no 
longer an explosive mixture, nor is it at the ordinary 
atmospheric pressure a combustible mixture. 

It is here that Mr. Otto's plans come upon the 
scene. He makes use of two facts (whether or not 
he discovered them we are not aware), viz : 

1. That such a dilute mixture may be ignited 
by contact with an ignited concentrated mixture. 

2. That a mixture so dilute as to be incombus- | 
tible at the ordinary atmospheric pressure is rendered 
combustible by being subjected to a certain greater 
pressure, the amount of which depends on the 
amount of dilution. These principles are brought 
to bear in the Otto “silent” gas engine in the 
following manner. The cylinder is continued at 
the end which we will call the ianer end, so-as to 
form a chamber beyond the extremity of the instroke 
of the piston. Commencing at the time when the 
outer end of the cylinder, immediately after an 
ignition and expansion of the combustible mixture, 
the cycle of operations is as follow : 

1. An instroke, during which the cylinder is 
emptied of the products of combustion, except the 
residuum chamber, which remains full of inert gas | 
which serves to dilute the charge. 

2. An outstroke, during the first part of which a 
further quantity of air is drawn in for the purpose 
of dilution, and during the second part of which is 
drawn in the concentrated combustible mixture. 

3. An instroke, during which the contents of the 
cylinder are compressed into the residuum chamber 

t. Iguition and the consequeut outstroke. 

During the second and third portions of the cycle, 
that is, whilst the charge is being drawn in and com- 
pressed, diffusion and admixture of the component 
parts of the charge takes place, but not to such an 
extent as to dilute the charge below the explosive 
poirt, in the neighbourhood of the ingress port 
near to which it is fired, The ignition is therefore 
communicated, from the explosion near this port, 
throughout the mass, and the resulting tempera- 
ture is low in proportion to the amount of dilution. 

We have still to notice one point, viz, that in 
such a dilute mixture, the combination of gases is to 
some extent gradual, and the violent shocks, so 
objectionable in former engines, are avoided, ‘This 
result is also due in a great measure to the fact that 
the pressure produced is proportional to the tem- 
perature, which is, as we have said, very largely 


strokes of the cycle are$termed by defendant 
‘* scavengering” strokes, their object being to clear 
out of the cylinder any remaining products of com- 
bustion, This ‘ scavengering” the defendant regards 
as most important in securing regularity in the 
action of the mixture of gas and air subsequently 
introduced. ; 

The evidence of the plaintiff's scientific witnesses, 
Mr. F. J. Bramwell and Mr. Imray, was to the effect 
that the pith of the plaintiff's invention consisted in 
the introduction of a cushion of inert gas beyond the 
charge, with the object of taking off the shock and 
taking up the heat of combustion, and it was said 
that the combustible mixture introduced into the 
cylinder after the air would only be very slightly dis- 
persed into the portions of this cushion nearest to the 
piston, On the other hand, on behalf of Mr. Lin- 
ford, it was admitted that his engine involved prac- 
tically the same cycle of operations as the plaintiff's, 
but it was contended that the plaintiff’s patent had 
been anticipated as regarded the order of introduc- 
tion of the air and combustible mixture, by John- 
son's patents taken out, as communications from 
Lenoir in 1860 and 1861. Lenoir contemplated 
introducing a charge of air before a charge of com- 
bustible mixture, with the object, as he says, of 
neutralising the injurious effects of the unexpelled 
products of combustion. It was contended on behalf 
of the defendant that Lenoir had in view the same 
useful effects of this charge as the plaintiff, and the 
learned Vice-Chancellor seemed to think that this 
was an a of the plantiff’s patent of an une- 
quivocal kind, and held that it was fatal to its validity. 

Another point involved in the plaintiff’s patent 


j}and claimed by him, is the ‘‘compressing by one 


instroke of the piston a charge of combustible and 
incombustible fluid drawn into the cylinder by its 
previous outstroke.” It was again contended by the 
defendants that the plaintiff had been anticipated 
on this point by Barnett’s specification, published so 
long ago as the year 1838. Barnett proposed to 
utilise the well-known and somewhat obscure action 
of spongy platinum upon hydrogen in the presence 
of oxygen in determining the combination of the 
elements for the purpose of firing his charge. It 
would seem that an explosive mixture of air and 
hydrogen must be compressed to a certain point 
before this ignition in the presence of spongy 
latinum takes place; and, with this end in view, 
3arnett contemplated compressing his charge, partly 
by the piston in the cylinder, partly by an external 
force pump. It was held by the Vice-Chancellor that 
the use by Barnett of his cylinder to assist in com- 
pressing the charge with the sole object above stated, 
was another clear anticipation of the plantiff’s patent. 
Hence the result, so far, as the decision of the 
Court of First Instance goes, is against the plaintiff, 
and upless this decision is appealed against and 
reversed on appeal it will certainly have a most 
important effect on the future of gas-engine build- 
ing. In conclusion, we must say that, despite the 





reduced. 

Whether or not the true theory of the action of | 
his gas engine was entirely appreciated by Mr. | 
Otto, there can be no doubt that he was well aware 
of the practical results of the cycle of operations as 
given above; and further, there can be no doubt | 
that his invention made the gas engine what it had | 
never before been, an economical and useful motor. | 
According to his specification the results which he | 
obtains are made to depend entirely on the gradual | 
combustion and consequent development of heat | 
which takes place. As we have shown, they rather | 
depend on the reduction of temperature, which is due | 
to the heat of ignition being distributed through a 
large mass of gas, ‘The validity of this part of the 
invention was, therefore, made to depend, in the 
view of the learned Vice-Chancellor before whom | 
the case was tried, upon the order of the cycle of | 
operations described above. 

In the engine of the defendant, Mr. Linford, 
there is employed a cylinder fitted with two pistons 
moving in opposite dirzctions, the explosive charge 
being introduced between them. In this engine the 
cycle of operations is as follows: (1) An instroke 
during which the products of combustion are 
expelled ;-(2) an outstroke during which a charge 
of air only is taken into the cylinder ; (3) an instroke 
durivg which this air is expelled ; (4) an outstroke 
during which the mixture of gas and air is taken in; 
(5) an instroke during which this charge is com- 
pressed ; and (6) ignition and consequent outstroke. 
It will be seen from this cycle that in Mr. Linford’s 
engine an impulse can be given at every sixth stroke 





or every third revolution. ‘The second and third 


result of the action we have been noticing, nothing 
can take away the credit which belongs to Mr. 
Otto, of having made the gas engine what it is. 








THE INTERNATIONAL EXHIBITION 
OF MILLING MACHINERY. 
By D. G. Tepper. 

For many years past it has been the custom for 
mill furnishers to exhibit their machinery at the 
shows of the “ Royal” and other agricultural societies, 
and until recently the facilities afforded by these 
exhibitions have been sufficient to answer the 
requirements of both millers and mill furnishers ; but 
during the last few years the systems of flour mill- 
ing which have been introduced ard to a certain 
extent adopted in the United Kingdom have neces- 
sitated the use of far more elaborate and costly 
machinery which could not be shown to advantage 
in the open air, more especially under the unfor- 
tunate circumstances which have attended the last 
two shows of the ‘ Royal,” when rain poured in 
torrents, and visitors had to wade through a sea of 
mud to reach the exhibits. On the occasion of the 
annual dinner of the National Association of British 
and Irish Millers at Carlisle last year, Mr. Frederick 
Richardson, of Sunderland, proposed that the atten- 
tion of the Association should be given to the impor- 
tance of organising an independent show of milling 
machinery in some permanent building. Mr. Richard- 
son’s suggestion was at once acted upon by the 
Council, and a committee was appointed to endeavour 
to make the necesasry arrangements, the result being 
that the Agricultural Hall bas been secured, and in 
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all probability the mustelaborate and important trade 
exhibition that has yet taken place in London will be 
the ove to be inaugurated on the 10th of May next. 
‘To millers the forthcoming exhibition will be particu- 
larly interesting on account of the changes that are 
taking place in the process of flour manufacture ; 
these changes have been forced upon the trade on 
account of foreign competition, more particular 
American. Hungarian flour has never seriously 
entered into competition with the English article, 
from the fact that only fancy brands have found sale 
jere; and these, while commanding a very high price, 
necessarily met with only a limited demand. But 
with American flour the case has been altogether 
different; all the various grades, from the very 
finest down to “red dog,” have been shipped to our 
ports and sold at prices with which English millers 
have found themselves unable to compete. It has 
therefore become imperatively necessary that the 
most improved and economical methods of manufac- 
ture should be adopted. 

Primarily, the various systems of flour-making 
may be classed in one of three divisions, viz., high 
grinding, “gradual reduction” and low grinding. 
In the first, which is the Hungarian system, the 
wheat berry is reduced by an almost indefinite 
anccession of granulations or breaks to some four- 
teen qualities of flour, the finest of which are 
exceedingly choice, while the lowest are very dark 
and would be unsaleable in this country. Low 
grinding with stones, where the bulk of the flour is 
obtained at the first crushing, is the system which 
has, until within the last few years, found most 
favour with British aod Irish millers; the arguments 
adduced in its favour being that our native wheats 
could not be granulated, that a much greater 
“length” or total yield could be obtained by low 
grindmg, and that the bran was left larger and more 
saleable, while in opposition to these statements it 
was shown that low-ground flour was inferior in 
colour ani strength, that popular taste was becom- 
ing more and more decidedly in favour of white 
bread, that soft wheat could be granulated, and that 
the value of large bran was more a matter of preju- 
dice than anything else. The gradual reduction 
system, which in all probability will be generally 
acknowledged to be the one most suited to our 
requirements¢ and which, except under very excep- 
tional circumstances must be the most profitable 
in any country, is a modification of high-grinding 
proper; the grain is granulated, but fewer succes- 
sive reductions are made, the flour is made with as 
little friction as possible, and the granulations are 
thoroughly purified from discolouring bye-products 
at every stuge. Admitting that gradual reduction 
is the most suitable generally for this country, the 
difficulty experienced by millers has been to choose 
between the several methods placed before them, 
most of which are comparatively new. 

Gradual reduction can be performed by millstones 
only, by a combination of millstones and rollers, 
by rollers alone, or by fluted iron discs ; each of these 
methods have also modifications, and the most 
important of these modifications will be practically 
illustrated at the exhibition. ‘To engineers the exhi- 
bition cannot fail to prove of interest, as the large 
introduction of metal rolls for milling will open up 
a fresh field of industry if taken advantage of in 
time. It has to be acknowledged that hitherto by far 
the larger amount of machinery used in roller milling 
has been supplied from abroad, although English 
engineers could produce as good machinery, under 
more favourable circumstances, if they would give 
their attention to the subject. In order to convey 
an idea of the importance of the forthcoming exhibi- 
tion it may be mentioned that complete mills will be 
erected, and flour manufactured by the following 
firns: Buchholz and Co., Royal Flour Mills, 
Vauxhall, roller system by grooved and smooth 
chilled iron rolls; Carter, J. H., 82, Mark-lane, 
ruller system by grooved and smooth chilled iron 
rolls; Dell, W. R., and Sons, 26, Mark-lane, Geo. 
T. Smith’s American system by smooth dressed 
stones, grooved iron, and smooth porcelain rolls ; 
Nagel and Kaemp (Sanderson and Gillespie, 26, 
Mark-lane, agents), system by smooth rolls and dis. 
membrators; Simon, H., 7, St. Peter’s-square, 
Manchester, Simon-Daverio system, grooved and 
smooth chilled inon rollers. In addition, almost 
every machine of good standing used in flour making 
will be shown, the number of exhibitors who have 
at present secured space being about 80, and makers 
of good gear wheels, pulleys, &c., would find this a 
favourable opportunity for exhibiting their produc- 
tions, 





NOTES. 
Tue Biue CoLour oF THE Sky. 

IN his admirable lectures on the * Scientific Use of 
the Imagination,” Professor Tyndall marshalls with 
great skill a considerable amount of evidence to 
show that the cerulean tint of the sky is due to 
solid dust particles in the air, so minute as to reflect 
mainly those rays of smallest wave-length, that is 
the blue rays. A similar turbidity is believed to 
cause the blueness of pure deep lakes, such as the 
Lake of Geneva, The recent researches of Mr. 
W. N. Hartley, Professor of Chemistry in the 
Royal College of Science, Dublin, have, however, 
led him to the conclusion that the colour in question 
is caused by the presence of ozone in the atmosphere, 
Ozone, he finds, has a great capacity for absorbing 
the ultra-violet rays of the spectrum, and a very 
small quantity of it mingled with air in a glass tube 
produces a fullsky-blue tinge. His experiments have 
demonstrated that ozone is a normal constituent of 
the higher atmosphere; that it is in larger pro- 
portion there than nearer the earth; that the 
quantity present is quite sufficient to account for 
the observed limitation of the solar spectrum in 
ultra-violet regions, and he is of opinion that it also 
accounts for the blue colour of the sky. 


Tue Strenctu OF WrovuGut-Iron Co_umns. 

In a paper contributed a short time since to the 
American Society of Civil Engineers, Mr. G. Bous- 
caren has given some interesting results of experi- 
ments made on different forms of wrought-iron 
columns, these being of a variety of sections including 
hollow hexagonal columns, hollow squares with solid 
plate and with lattice sides, the well-known Phoenix 
columns and # sections. One of the objects of the 
experiments was to determine the relative trust- 
worthiness of the well-known formule of Gordon 
and Rankine for hollow columns, and the results 
Mr. Bouscaren considers to be in favour of the latter. 
In the case of the Phoenix posts, the extreme values 
of the constant a’ in Rankine’s formula were 49,400 
and 41,100, a variation of 17 per cent., while in the 
case of square closed columns with flat ends, the 
extreme values of a’ were 39,800 and 38,300, a varia- 
tion of 4 per cent. only. Other conclusions arrived 
at were that iron of the highest modulus does not 
necessarily make the strongest columns, and that in 
built-up columns it is highly essential to insure 
thorough connexion between the parts in order to 
guard not only against lateral flexure of each part 
but also against relative longitudinal movement, 
Mr. Bouscaren further states that his experiments 
bear out Rankine’s assumption that in dealing with 
columns with hinged ends the value of a’ should be 
taken as double that used for columns with flat ends. 

TestinG Constructive MATERIALS. 

All practical engineers have long since regretted 
the general want of our knowledge with regard to 
the strengfh and to other physical properties of the 
materials which they are obliged to use for construc- 


tive purposes. The Tables which have been pub- 
lished by some experimenters, such as W. Fair- 
bairn, Tresca, ‘Tredgold, Grashof, Karmarsch, 


Hodgkinson, and others, are no doubt of great 
value for practical engineering. ‘They comprise, 
however, neither all those materials nor all their 
roperties, which it is desireable to know in design- 
ing and calculating a structure which shall have all 
desired strength without being overloaded with 
material. In France the labours of the Conservatoire 
des Arts et Métiers, under the able direction of M. 
Tresca, Sen., have to a great extent supplied this 
want ; while in England, the practical researches of 
Mr. Kirkaldy, and his ingenious methods of testing 
materials for their strength, have also done much 
to make their mechanical properties known. In Ger- 
many, testing laboratories were for some time con- 
nected with some of the Polytechnic Academies, 
—for instance, with that of Berlin—for deter- 
mining the mechanical properties of such materials, 
while the Berlin Mining Academy comprises a 
laboratory for testing their chemical behaviour 
under various conditions, As it seemed desirable 
that the working of these conditions should be 
conducted according to a certain plan, the Prussian 
Minister of Public Works thought fit to nominate 
a special commission for their supervision and to 
prescribe rules, according to which the work is 
divided between these laboratories. Their object 
is to ascertain by experiment the properties of such 
materials as may be found desirable; for this 
purpose the commission is to call in from time to 
time a meeting of practical engineers and manu- 
facturers, to hear their wishes and to draw up a 





programme for the execution of the trials. Besides 
such official experiments the laboratories are open 
to any private individuals to get materials tested 
and investigated within two months, for which they 
have to pay a moderate fee. The results of the 
experiments are embodied in an official certificate. 
Although these institutions are only a couple of 
years in existence they work very well, and supply 
? os want which was formerly very much 
elt, 
Tue STRONGEST OF THE BRONZES. 

Under the above title a paper was lately con- 
tributed to the American Society of Civil Engineers 
by Professor R. H. Thurston on a newly discovered 
bronze alloy of maximum strength. The properties 
of this alloy were ascertained by Professor Thurston 
in the course of his examination in the Mechanical 
Laboratory of the Stevens Institute of Technology 
of a series of 36 alloys of copper, tin, and zinc, in 
which the proportions of the copper were varied 
from 10 to 80 fad cent., of the tin from 10 to 80 

r cent., and of the zinc from 10 to 70 per cent. 
Ihe results of these experiments pointed to an alloy 
of the proportions of copper 55, zinc 43, and tin 2, 
as likely to be that possessing maximum strength, 
and on Professor Thurston making the alloy he 
found it to possess a good colour, to be close-grained 
and susceptible of high polish. It was also found to 
have immense strength, considerable hardness, and 
moderate ductility, while it could also be forged if 
carefully heated. For purposes demanding tough- 
ness as well as strength, Professor Thurston found, 
however, an alloy with less tin to be preferable, and 
he gives the proportions of copper 55, tin 0.5, and 
zinc 44.5 as affording the best results. This alloy 
he states has a tensile strength of 68,900 1b. per 
square inch of original area and 92,136 lb. per 
square inch of fractured area, while it elongated 
from 47 to 51 per cent. (length of test sample not 
stated), and reduced to 0.69 to 0.71 of its original 
diameter before fracture. He also states that the 
shavings produced by the action of the turning tool 
on this alloy curled closely, and were tough and 
strong like those of good iron. Professor Thurston 
also refers to an alloy discovered several years 
by Mr. J. A, Tobin, but which appears not to be 
generally known. This alloy, which consists of 
copper 58.22, tin 2.3, and zinc 39.48, had when cast 
a tensile strength of 66,500 lb. per square inch of 
original section, while when rolled hot its tenacity 
rose to 79,000 lb. per square inch, and when 
moderately and carefully rolled cold to 104,000 lb. 

r square inch. It could also be bent double either 

gt or cold, and was found to make excellent bolts 
and nuts, while it could be forged at a low red heat. 
Altogether the alloys we have mentioned appear to 
merit the careful attention of our mechanical engi- 
neers, and unless practical difficulties of an unex- 
pected nature should arise in dealing with them in 
the foundry, they promise to efficiently replace exist- 
ing alloys of a more expensive character. In the 
event of experiments being made with them by any 
of our readers, we shall be glad to be informed of 
the results. _ 

Tue Future or ELectricity. 

Professor John Perry delivered a lecture before the 
Society of Arts on Thursday, March 24, on what may 
be expected of electricity as an agent of power, light, 
and heat. In ordertoexplain the relationship between 
electricity and mechanical work, Professor Perry 
first directed his audience to distinguish between 
mere quantity of electricity and electrical energy. 
The first might be represented by the quantity of 
water in a mill-dam, but the second likewise takes 
into account the “ head” or height of the water level 
above the outlet. The engineer's ‘ difference of pres- 
sure” or head of water corresponds to the electrician’s 
‘‘ difference of potential,” and when electricity is 
actually flowing from a place of higher to a place of 
lower potential, this difference of potential is the 
electromotive force. Several suggestions for dynamo- 
meters to measure the power communicated to a gene- 
rator were made by Professor Perry, but, as far as we 
are aware, they have not been practically tried yet. 
Amongst other matters the lecturer drew attention 
to the important distinction between dynamo- 
electric machines constructed for economy of power 
and those constructed for rapidity of working. The 
generators hitherto made have been designed to 
yield brilliant electric lights rather than to transmit 
power economically, and while the former only 
render 50 per cent. of the energy expended on them 
by the prime mover, the latter can be shown to yield 
75 per cent, by diminishing the mechanical friction 
of the machines, 
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1250 
1251 
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1253 
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1255 


1256 
1257 
1258 
1259 
1260 


1261 


1262 
1263 
1265 


1266 
1267 
1268 
1269 


127 


127 


127 
127 


Mar. 
23 
1275 
1276 


1277 


1278 





1279 | 


1280 
1281 
1282 
1283 


1284 





G. w. von Nawrocki, 
H. a Haddan, Lon- 


J. a Kimberley, 
gham. 


Nottin 


P. O'Conner, Waver- 
tree, Lanc. 

L. A. Groth, London 

8. Chandler, Ne 
ton, Surrey, and 
W. Stevenson, Lon- 
don. 

J. W. Lewis, Halifax, 

orks. 
J. Challinor, Liver- 
Lan 


pool, C. 
C. R. F. Schloesser, 
Manchester. 


R._ Ritchie and J. 
Fesgaem, 


G. ia von Nawrocki, 
Berlin, Sag = 
8. Pitt, Sutton, Sur- 

rey. 
8. C. Davidson, Bel- 
fast, Ireland. 
J. Dickson and J. A. 
ills, Liverpool 
W. E. Gedge, London. 
H. E. Newton, Lon- 
don. 


C. G. Crawford, Lon- 
don. 
J. P. Bennett, London. 


Ft H. Bennett, Black- 


friars, Surrey. 


J. C. Vandlohe. Provi- 
dence, 8.A. 
F. W. Sinnock, Bristol, 
~4 G. BR. Martin, 


m, Brook- 

New_ York, 
USA. ‘and London. 

8. Robinson, Not- 
aha 

W. R. Lake, London. 
and W. Rosser, 

Neath Glamorgan, 
8. Wales. 

W. R. Lake, London. 


D. 


A. C. Uljee, The Hague, 
Netherlands, and J. 
Cleminson, London. 
. C. Uljee, The 
Hague, Nether- 
lands, and J. Cle- 
minson, London. 

J. Redgate, Notting- 
ham. 

J. H. Johnson, Lon- 
don. 

H. G. Grant, Man- 
chester. 


J, Fisher, London. 


I. Holden, Bradford, 
Yorks. 


W. Johnson, Liver- 
rool. 

H. Asri:all, Liver- 
pool. 

C. Ww. ee Man- 


ches 
Ww. Willams, London. 


J. Cheesbrough, 
‘Liv verpool. 


M. Benson, London. 
0. Wolff, Dresden, Ger- 


many. 
A. M. Clark, London. 


Aero-steam motor. /P. Locihmana, 
‘ettz, Germany, 
Ice machines. 0. 

hausen, Germany, 
Machinery applicable to twist lace 
machines to produce combination, 
Swiss, and embroidered coloured 
fabrics. 
Taps or cccks. 


Kropf, Nord- 


Paris 
manu- 


Showstands. A. Dubois, 
Automatic dip-pipe for the 
facture of gas. 


Lifting and lowering window sashes. 
Substitute for coffee. 


Messrs 


Steam engine indicators. 
llan- 


D. Rosenkranz and Droop, 
over, 

Apparatus for printing woven and 
other fabrics. 


Production of colouring matters. J. 
R. Geigy. Basel, Switzerland, 

Laying telegraph wires. W. 2B. 
Espeut,. Jamaica, WI. 

Packing bottles in cases. 


Lubricants and their manufacture, 
and ap ~ aan to steam cy- 
linders 

Reversible garments S. Rosenthal, 
Baltimore, U.S.A 

Manufacture of sulphocyanides and 
ferrocyanides, and apparatus 
therefor. U. de Giinzburg and J. 
Tcherniac, Paris, 

iene for burning benzoline or 
light hydro-carbon oils or spirits. 

Advertising. 

Velocipede. G. B. Scuri, Turin, Italy. 

Apparatus to be employei for 
readily and instantly cocousitng, 
aes, releasing, slipping, or 


isengagiLg 
| cop tubes. 


Combined couch and armchair. 


Stoppers and caps, or covers for 
bottles, jars, and other hollow 
articles. 

Neckties, or scarves and gloves. 


Connecting device for the straps of 
carriage dash boards. F. Little- 
john - i. Ford, , ck Conn, 
US. 

pe for pickling and swilling 
plates of iron used in manufac- 
ture of tin plate. 

Manufacture of cotton-covered wire 
and machinery therefor. UW. 
Splitdarf, New York, U.S.A. 

Wheels for use on railways and 
tram ways. 


Method of, and apparatus for, fix- 
ing tyres on railway and tramway 
wheels, and removing tyres from 
such wheels by hydraulic pres- 


sure. 

Hoppers or wagons employed in 
heating ovens. 

Apparatus for cutting paper, &c, 
into sheets or lengths, //. Sch/at 
ter, Reutlingen, Germany. 

Furnaces or stoves specially applic- 
able for use in boiling paint. A. 
Brevot, Bergerac, France. 

Method of, and process for, utilising 
the fibre of Lalang grass and 
citronella grass for raking pulp 
for paper, and s iuning into 
threacs for manu facture of cloth. 

Apparatus em)loyed in preparing 
wool and other fibres for spinning. 
Ww. C. Bramwell, Iyde Park, 
Mass., USA. 

Variable valve gear for steam and 
other motive power engines. 

Watches, more especially keyless 
watches. 

Steam boilers, their fireplaces and 
combustion chambers. 

New compound for cholera, diar- 
rhea, and medicinal purposes 
generally. 

| Multicharge guns, and gas check 
wads to be used therewith. J. 
R, a ee Passaic, New Jersey, 
Us 


Governors for marine steam en- 


NJ 


one. . Jordan, Paterson, 
A. 
Warmth reservoirs for emitting 
warmth for a long period. 
Nieshe, Dresden 


| Seer, process for hides and 
skins, C. J. P. Desnos, Pai t:. 


| xos. | 


Detee 
Mar. | 
23 | 

1288 


1289 





1290 
1291 


1292 


1296 
1297 


1298 
1299 


1300 
1301 
1302 


1307 
1308 
1309 


1310 
1311 
1312 
1313 
1314 
1315 
1316 


1317 


1318 
1319 


1320 
1321 


1322 


132 
1324 
1325 


1326 
1327 


1528 | 
Mar. } 


| 
of A, &c. ~~ | 





A. M. Clark, London. 
P. Jensen, London. 


W. R. Comings, Lon- 
on. 
B. J. B. Mills, London. 


J. Watson, Rother- 


ham, York. 


J. Watson, Rother- 
ham, York. 


C. F. Lawton, A. W. 
Lawton, and A. L. 
Lawton, Monroe 
a. New York, 


S.A, 

. F. Lawton, A. W. 
Lawton, and A. L. 
Lawton, Monroe | 
Co., New York, U.S.A.) 

T. Adams, Manches- 


ter. 
W. Welch, Ports- 
mouth. 


J. R. Kelsey, London. 
G. Pritchard, Seaforth, | 
Lanc. | 


A. Sumner, London. 

H. A. Fleuss, London. 

T. Parker, Coal brook- 
e, Salop. 


H. H. Lake, London. 


J. Rettie, London. 


. ©. P. Fleck and 
R. A. Fleck, Berlin, 


Germany. 
E. Davis, Liverpool. 


T. Wilson, Newcastle, 
Northum berland. 
8 , Herne Bay, 


A. 2 SNE, Lon- 


G. Asher, Birming- 
ham, Warwick. 

A. Howart, Manches- 
ter. 


H. Massicks and 
W. Crooke, Millom, 
Cumberland. 


J. Harrington, Lon- 


don. 

J. L. Shorland, Man- 
chester. 

J. Snelling, Lambeth, 
Surrey. 


J. C. Pain, Walworth, 
Surrey. 


W. R. Oswald, London. 


C. T. Bastand, Cam ber- 
well, —_ 

G. Keer, Birming- 
ham, Warwick. 
W. Lavender, Bid- | 
denham, Bedford. 
J.B. Moscrop, Stret- 

ford, Lanc 
J. H. Johnson, Lon- 


don. 
W. RB. Lake London, 


A. M. Clark, London. | 
A. M. Clark, London. 

A. M. Clark, London. 
T. Morgan, London. | 


W. Arnold, Barnsley, 
Yorks, 





| z 
Ornamenting furs. 


ABBREVIATED TITLES, &0. 


L. Havasy, 

New York, U.S.A. 

Manufacture of soap from animal 
and vegetable fatty matters. 
J. Weineck, Grafendarf, Austria. 

Bells, knockers, letter-plates, and 
analogous door furniture. 

Mode of treating hominy for pre- 


servation of same, W. S. Boon, 
St. Louis, Missouri, and M. 
Boon and R. H, Hall, Watertown, 


New York, U.S.A, 

Method of constructing and appli- 
ances for supporting the cores, 
chills, pins, or nuts used in pro- 
duction of castings, & for improve- 
ments in the making and manu- 
facture of castings from iron, &c. 

Manufacture of kitchen ranges and 
other cooking or heating stoves and 
machinery connected therewith. 

Method of and apparatus for manu- 
facture and purification of gases 
for preserving purposes, (Complete 
specification deposited), 


Method of & apparatus for preserv- 
ing organic substances by gas. 
(Complete specification deposited). 


Spring safety valves. 


Covering the surfaces of iron or 
steel ships and other metallic 
surfaces to protect and prevent 
condensation upon them, and 
coating iron or steel decks of 


| ps. 
| Construction of folding crates or 


cases. 

Apparatus for making up packets of 
powdered materials and other 
commodities for sale. 

Reparation of boots and shoes. 

Tobacco pouches. 

Grates and stoves for burning an- 
thracite coal, gas coke, coke and 
ordinary house coal. 

Mechanism winding up 
watches, clocks, or other instru- 
ments operated by a apring or 
weight. A. Vogel, U.S... 

Binding for scaffolding, te. 


Sawing machines for short stocks. 


Compound steam engines and 
compounding high - pressure or 
other engines. 

Apparatus for washing clothes, &c. 


Means of sosuring the shoes of 
horses, 

Safety wicket and grating for 
street doors. J. Af. A. Monica 
Paris, 


Charcoal box irons. 


Method of and apparatus for cast- 
ing, lining, and casing shaft 
bearings and other frictional parts 
of machinery. 

Hot-blast stoves. 


Bicycles and tricycles. 


Method of and apparatus for pro- 
moting ventilation. 

Valves and ports and their 
and valve gear for steam and 
other engines, (Complete specifi- 
cation deposited). 

Sky-rockets, explosive signal rockets 
and other fireworks where a stick 
or frame is used. « 

— for supporting screw pro- 
peller shafts in the stern tubes, 
pipes, or boxes of screw steamers. 

Se wing machines. 


Apparatus for suspending, fixing, 
and ~~. swing looking- 
glasses, & 


| Means for ‘acilitating the drainage 


of land. 

| Apparatus for recording the perform- 
ance of a steam ergine or other 
motor 

Manufacture ofiron, W. £. 
Liége, Belgium, 

Metallic cartridges and alloys to be 
used in the manufacture of tue 
same. Léon Letrange, Paris, 

Apparatus for boiling and digesti ng 
ppaper stock, applicable also for 
cooking food for cattle. //. Coker, 
West Point, Nebraska, U.S.A. 

Indicator socks. Eagle Lock Com- 
pany, Litchfie ld Co., Conn., USA 

Railway breaks, J. Meissner and 1. 
Fleischman, New York, U.S.A. 

Magazine heating stove with flues 
for the circnlation of air and 
ventilation. 0. Z£iterich, Nurem- 
burg, Bavaria, 

Boilers. 


Sendu, 


25 
1329 | 1s Berry, Rotherham, | Valves, 
Yorks. 
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25 
1330 | B, Finch, London. 


ABBREVIATED TITLES, &c, 





| Couplings for connecting and dis- 
connecting lever ge. 
Apparatus for enriching gas by ad- 


1331 | J. a Westmin- 
ster. mixture of hydro-carbon vapour. 

1332 | F. 8. Barff, London. Compound = preservation or 

| organic substances. 

1333 | J. Edwards, London. | Carriage locks and handles. 

1334 . N. MacKay, Liver- | Means and apparatus for the man u 
pool. facture of snow. 

1335 | H. J. Haddan, West- | Fountain penholders. //. Burckas 

| minster. Leipzig, Saxony. ; 

1336 | J. G. F. Richardson, | Finishing and rounding pills, and 
Leicester. apparatus therefor. 

1337 | W. Priestley and W. Looms for weaving. 

| Deighton, Bradford, 
. Yorks. 
1338 | 8. Boe, Grantham, Appliances for working the rollers 
Lincolnshire. of blinds, maps, &c. 
1339 | F. a. den Wyn- Elastic stamps or printing appara- 
t, Berlin. tus. A. Weylandt, Berlin 

1340 | Ww. ‘tobe London. Alarm apparatus chiefly designed 
for indicating the opening of doors 
or windows, also applicatie as a 
railway signal. C. Haas, Paris 

1341 | J. Macnab and R. W. | Getting coal and ches minerals, 
Jenkins, London. — ms rock, &c., and 

; apparatus therefor 

1342 | C. Clinch, Exeter, Apparatus to be used in brewing 
Devon. and in cooling and heating 

liquors, 

1343 | P. Mauser, Obendorf, Magazine guns or repeating fircarms 

1344 | BE. ertenthue Vel 

sttle, Coventry, elocipedes, 

=. Warwickshire. - 

1345 A.E. Rags, Bebingten, Lamps for railway carriage roofs 
Che poe ae copes’ pet itions, partly 

applicable to other lam 

1346 A. A. Joy, London. Valves or cocks. - 

1347 | J. Mideley. Bradford, | Machinery for combing wool, &c. 

orks. 

1348 | T. Lever, Nelson, | Apparatus for cleaning, blacking, 

cas and polishing boots, shoes, &c. 

1349 | T. Douglas, Wire | Rabbit and vermin trap. 
Bridge, Peebles, NB. 

1350 | J. Williams and G. L. Apparatus for pickling or pre- 
Morris, Landore, paring iron or other plates pre- 
Glamorgan. vious to their being coated with 

tin, terne, &c. 
1351 | J. Dunbar, Glasgow. Capsuling, protecting, or closing the 
outlets o 

1352 | W. Leggot, Bradford, | Method of and apparatus for regu- 
Yorks. lating fanlights. 

1353 | T. Ritson, Greenock, | System of oy apparatus for 
| Renfrewshire. supplying districts of dwellings 
or other buildings with steam 

for heating, driving machinery, 
culinary, and other parposes. 
T. A. Ritson, Buffalo, U.S. 

1354 | J. C. Mewburn, Lon- | Casting metals, mr Tat of the 

| don. moulds therefor, and apparates 
employed therein, J. Demozeo 
| "aris, 

1455 | E. Brice, Inchbrook, | Cocks or valves. 
| _ Gloucesters: 

1356 | T. N. Kirkham and | Apparatus for condensing, washing 
| TT. Hersey, West- and purifying gas and other 
minster, and D. vapours. 
| Hulett, 8. Chand- | ~ 

ler, J. Chandler, 
and §. Chandler, 
| London, 

1357 | W. H. Bailey, Sal- | Hot air engices. Partly a commu- 
ford, Lanc. nication by Messrs Zipf and 

| Langsdorft, Frankfort -.on - the 
| Main, and the Berlin Anhaltische 

Maschinenbau Actien Gesellschaft, 
| Berlin, 

1358 | R. Harrison and C. | Electric lamps. 
| Blagburn, New- 

:y~ on-Tyne. 

1359 | N. D. Spartali, Liver- Screw propellers, and mode of 
a ool. mounting and working same. 

1360 | J. - Johnson, Lon- eee rolling railway axles, 

iogier, Creuset, France. 

1361 | G. Love, Lanchester, | Manufacture of iron and steel. 
| Co, Durham, and B. 

Cochrane, Aldin 

Mar. mo near Dur- 

28 

1362 | A. 8. "Tomkins, F. M. | Automatic regulation of heat in 
| ‘Courage, and F. A. kilns, air chambers, and vessels 

Cracknall, London. containing liquids. 

1363 | 8. Bickerton and H. | Gas motor engines. 
N. Bickerton, Ash- 
ton - under - Lyne, 

ane. 
1364 J. H. Johnson, Lon- | Construction of ships or vessels, and 
don. in the apparatus employed therein 
partly applicable to other etruc- 
tures. Baron (. A. HW, de 
! Winter, Paris, 

1365 | E. Smethurst, Man- | Looms for weaving. 
chester. 

1266 F, W. Hagen and G.C. | Trap for drains and sewers. 

Akrigz, Kingston- 
upon-Hull. 

1367 TT. Wrigley, London. Coastruction of ceilings and means 

employed therefor. %. Afieller, 
Niiruberg, Germany. 

1368 EE. ¥. Alexander, Lon- | Apparatus for the manufacture of 

don, gas for lighting and heating pur- 
poses. &£. Mertz, Bale, Switzer- 
land, 

1369 W. B. Williamson, Wheelbarrows and other like ve- 
Worcester. hicles. 

1370 , A. J. Boult, London. Method of burning hydro-carton 
oils, together with steam or water, 
for the purpose of generating heat 

| for calorific and dynamic effect. 
', Holland, Chicago, Illinois, U.S.A, 
1371 | H. W. Hart, Wes'- Omunibuses, partly applicable 


| minster. 


other vehicles, 
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rt ABBREVIATED 
OF APPLICANTS. TITLES, &0. 

W. J. Clapp, Nantyglo,| Apparatus for the manufacture of 
and Griffiths, iron and steel. 
Blaenavon, Mon- 
mouthshire. : 

0.N. Witt, and Koe- | Production of new colouring matters 
chlin, Mulhausen, - ots and printing with 
Germany. 

H. J. Coles, London. Apparatus for holding pressed goods 

or materials during the operation 
of baling or fastening pressed 


| F. W. Eames, Water- 
New York, 


| town, 

| USA, 

| Intosh, 
Lane. 


Apparatus for regulating ~’ supply 
steam to marine engines. 





and J. Mc | 
Liverpool, | 


“GRANTS OF PROVISIONAL PROTECTION ON FOR | six MONTHS. 
For Particulars, see Corresponding Numbers in Lists of 


‘Applications Sor Patents, 
I.—Announced March 25, 



































No Name. | No. | Name. No. | Name. 
— | 
1881 881 1881 | 
4806 | Stainton. 934 | Hyatt. 1099 | Lake 
506 | Glaser 969 | Crane. (Crockett). 
(Vautherin).j 1069 | Pool. 1101 | Dearnaly, 
544 | Adamson. 1071 | Booth. 1103 | Banks. 
686 | Davis. 1073 | Lempriere. 1105 Shipton-Price, 
88 | Pitt (Tyrrell)J 1075 | Butterfield, 1107 | Lake (Barda). 
734 | Bussey. 1077 Slimon and | 1109 | Flannery. 
752 | Costa. White. 1111 | J. Hawthorn, 
784 | Joughbin. 1079 | Deschamps. | Liddell, and 
799 | Graddon. 1081 | Wise (Deleau| | PB. Haw- 
su2 | Pace and and La Sc- thorn. 
Howard. ciété Hubert | 1113 | Gardner 
846 | Crispin. | Freres). (de Moraes). 
855 | Brush 1083 | Lake (Auto. | 1115 | Leone. 
sé4 | Spratt. Mus, Paper} 1117 | Wilton and 
868 | Guiliani. Co.) | Weston 
916 | Handley, 1085 | Nawrocki 1121 | Hope. 
919 | Edmonds (Peschkes).] 1123 | Van Gelder. 
(Nichols & | 1089 | Clerk. 1125 | Codd. 
| Thomson). | 1091 | Clark 1127 | Fairweather | 
930 | Kirk & Sim. (Williams). (Glasier). 
1 1095 | Condy. ' 
Il,—Announced March 29. 
Ci fro 
5496 | Lafferty. 1102 | Phillips. 1145 | Von Naw-| 
264 | Apps. 1104 | Ladd | rocki (Von 
f 638 | Palmer. |  (Dederick), | Nostitzand| 
694 | Timms. 1106 | Ford | Taencken- || 
759 | Thompson 1108 | Von Naw- | _ dorf). 
; (Lalle- rocki 1147 | West. 
Pa mand). (Sehrke & | 1148 Bolton = and/|| 
; 770 | Savage. , | Messrs. | Wanklyn. 
786 | Jacquemet. | Biildge andj 1149 | Powell and 
00 | James, Hilde. | Boys, 
#18 Barlow. brandt). 1150 | Noad. 
(Krause), 1110 Jenkins 1152 | Codd. 
954 | Taylor. (Morse). 1153 | Codd. 
1016 | Brewer 1114 | Jones. 1155 Payne. 
(Edison). 1116 | Légé. 1157 Stafford 
1023 | Green and | 1118 Binney and [| 1161 | Carey, Gas- 
Savage. | Blyth. | kell, and 
1070 | Snowball anoj 1122 | Edwards. Harter. 
Warren. 1124 | Burreliand | 1163 | Alexander § 
1972 | MeVonald, Burall. (Cadwell). 
1074 | Bénier and § 1126 | Darling. 1165 | Marshall. 
Lamart. 1129 | Thompson 1167 | Scarlett. 
1076 | Charlton & (Orvis). 1171 | Johnson 
Wailes. 1131 | Wheatley. | (Zeleny). 
1080 | Stockman, 1132 | Coote. 1173 | Reddie 
1082 | Lake 1133 | Harte. (Kracht). 
(Bohman). | 1134 | Fyfe. 1177 | Martineau. 
1084 | Fenby. 1136 | Lake 1179 | Sterne, 
1086 | Bailey. (Lange). 1185 | Lébel. 
1088 | Larue. 1137 | Engel (New | 1187 | Warman. 
1090 | Wirth (Voitbi * York Ham-j 1189 | Pick. 
and Nie- burger 1193 | Smith. 
thammer). Gummiwa-] 1195 | Brewer 
1092 | Clark aren Cie.) (Debayeux). 
(Waterman){ 1139 | Clark 1197 | Jensen 
1094 | Mills (Leggo) (Kuhne). (Hohenstein 
1096 | Coghlan. 1140 | Clark (John- and Lange). 
1100 | Groth (Lied- son). 1201 | Brydges 
man and 1143 | Comings. (Gotzen- 
Beger). briigger). 
1203 | Brackebusch. 








INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 


COMPLETE SPECIFICATIONS. 


For Particulars, see Corresponding Numbers in Lists of 


Applications for Patents. 























No. Name. No, Name. No. Name, 
1294 | C. F.and A. | 1295 | C. F.and A. | 1315 | Snelling. 
W..and A, W., and A 
L. Lawton. |} L. lion ton. 
NOTICES TO PROCEED. 
I,—Time for entering Opposition expires Friday, 
7 a April 15, 1881. 
7 NAMES, &c., 
Nos. | OF APPLICANTS. ABBREVIATED TITLES, &c. | Dates. 
aad 1880 
4769 | he we Edin- | Roller and rolling mills, Nov.19 
urgh. 
777 | A.C. Herts, Blooms- | Slicing machines. J. Herts, 
. bury, Middlesex. Brooklyn, New York, U.S.A. 
4786 H. Andrew, | Teapots and other similar 
‘ Sheffield, Yorks. vesse. 
4806 | W. Stainton. King’s | Pumping valves for hot-water | 20 
Cross, Middlesex. ———- 
4810 | E. Edmonds, Lon- | Revolving frame for umbrellas, 
don. arasols, &. C. C, Juif, 
arts. 






































E. A. Brydges, Ber- 
lin 





Apparatus for ae 
igniting and exti 


Nos, | oP AMES SC ng, | ABBREVIATED TITLES, &c. |Datos. 
8 M f lin d Ne 720 

4812 | F. Barnes, Reading, eans for coupling and un- |Nov: 
Berks. coupling railway and other 

4815 | G. H. N a —- “for 
. H. Nussey an aang gat 
W.B. Leachman, tente fering woollen other 
Leeds, Yorks. woven or felted fabrics. 

4820 | C. Varlot, Grenoble, | Substitute for eyes or eyelets 

re, France. be applied to boots and 
other laced 

4824 | D. Henderson, Bre Ganoes, condiments, or relishes | 22 
kenhead, Chester be used with food 

4830 | F. W. - gaan holders. ©. ‘Erhard, 
—— the- Main, Schwiibisch, Gemiind, Ger- 

many, 

4832 | E. “So Stey- | Construction of wot pave- 
ning, Sussex. ments by the addition of 

appliances athxed neg 
to prevent animals sli 

4836 | C. Necker and R. | Whip-stitch sewing oe. 
Horstman, Berlin, 

Germany. 

4845 | W. R. Lake, Lon- | Furnaces or fireplaces, clety 
don. designed 4 ine a 

combustion o 
Prerein. J. Wolstenholme, 
Buffalo, New York, U.S.A. 
4855 | W. R. Lake, Lon- Apparatus for ventilating ships’ 23 
don. cabins, storehouses, and 
other enclosed spaces. P, 
Mihan, Chelsea, Mass., U.S.A, 
4873 | T. J. Palmer, Ful- | Bicycles and tricycles. 4 
, and C. F. 
Dietrich, Dalston, 
Middlesex. 

4808! L. A. Groth, | Method of and apparatus for | 25 
London, and Co- cas metals in metallic 
penhagen. moulds. F. Tellander, Stock- 

holm, Sweden , 

4915 ¥, Clarke and J. | Steam steering gear. 

B. Furneaux, 
Gateshead - on - 
Tyne, Durham. 

4926 | T. Bloom, Boston, | Cop and the furnaces 

Lincoln. ereof for Li worts in 
wing operations, &c. 

4945 | B. J.B. Mills, Lon- | Treatment of wort and appa- 
don. ratus therefor, H. Husak, 

and A, Hanl, Kuttenderg, 
Austria, 

4957 | F. W. Richardson, | Method of and ~ 4 for | 29 
West Hartlepool, propelling vessels by means 
Durham. of hydraulic power, 

4959 | H. A. Bonneville, | Brick to be used for the borders 
Paris and London.| of paths. £, Beaucantin, 

Rouen, France. 
5029 | A. M. Clark, London.) Ring spinning frames. J. J. |Dec. 2 
Bourcart, Zurich, Switzer- 
land. 
5080 | A. M. Clark, London.| - F, A, Lane, Conn., 6 
S. 

5107 | G. Tangye, Birming-| Steam pumps, partly ap ~ 7 
ham, Warwick, able w steam engines, 
| T. Jefferiss, 
and J. R. Wil- | 

8, tafford, | 
marth, Stafford 

5136 M. Clark, London. Shah os Sopplings R, Al- 8 

| ‘ew York, Fata. 

5254 | F. ms noose, f wet of = ap, _— oe 15 

id- | construc founda- 
— tions of submerged or partly 
| submerged ctures. 
5271 | W.R. Lake, London.| Automatic sheet - registering 
, paratus for printing ma- 
nines. T. M. Vieillemard, “ 
$25 | C. Z. a and + brass hinges. |Jan.25 
Bramp- 
a Salas, 
Warwick. ’ 

536 | RB. H. Gutasm, Win-| Chimney - piece coverings or |Feb.8 
603 = ft — loyed in spin- | 11 
a orth, — na oy’ 8 
Bradford, Yorks. r eo ee —e worsted 
an 
626 | A. J. Pealt, London | Handles of cclseor’. T. Fischer,| 14 

Liverpool. Solingen, Prussia, Germany. 

679 1 Harcingtn, Lon- | Tricycles and bicycles. 16 

739 | F. ane Ayres, Lon- Agpesetee, for marking the | 21 
don ground for lawn tennis, &c. 

794 B. Butdes, Sunder- | Boat davits and disengaging 24 

ham. gear for 

856 | W. Mather, Salford, | Machinery Tor tenn, Mar. 1 
Manchester.Lanc.| stretching, and drying tex- 

tile fabrics, 

890 | J. Musgrave, Bol- | Air-pump buckets. 2 
ton, Lanc. 

903 | W. G. Gard and T, | Manufacture of tannic black, 

H. Cobley, Dun- and the application thereof. 
950 | 2. Whit all Ws A for prod 7 
te. ot- poate A = uc: 
gham, Tatied hotel 

970 | F. Foster and H. A. submarine and safety mining 
Fleuss, London. lam 

999 | E. Se Ac- Dyeing ¢ cotton yarns. 9 
c n, Cc. 

1010 | J. Barbour, Belfast, | Machinery preparing and 
Antrim, Ireland. spinning ts and similar 

1028 | J. Weir and G.| Motive power and pumping | 10 

Weir, Glasgow. machinery. 

1032 | J. Howard, Bedford, | Sheaf binding mechanism for 
and E. 'T. Bous- use as an attachment toa 
field, Bedford. reaping machine. 

II,—7¥me for entering Opposition expires Tuesday, 
April 19, 1881. 
4054 Nov. 23 


gas jets or flames, and for 


| regula the flow of gas to 
the “burners J. Schuelke, 
Berlin 





| 





Nos. 


4856 
4881 


4899 


4913 
4914 
4920 


4925 


4977 
4979 


4984 


5815 


5319 
5397 


14 


70 


370 


875 


498 


561 


565 











802 


93 


oO 


978 


990 


1009 
1013 













































































































































341 
&., 
OF APPLICANTS ABBREVIATED TITLES, &. | Dates. 
1880 
J. Crook, Blackburn. | Looms for weaving. Nov.23 
L. Simon and F. | Gas motor engines, 24 
ee. 
0 
L. A, Groth, Lon- | Process for the production ofa | 25 
substitute for coffee from 
Arabian or Turkish wheat 
$ all other kinds of maize 
P. ing, ee, oe Ger- 
J._D. Ashworth, Apparatas fo for manij ting 
- sharpening tion twist 
nm - 
drills or bits in order to 
grind and sharpen the same, 
& in the application to metal 
od wheels of a safety 
F. Thompson, Batand and lavatery valves. 
wevunenee. 
W. oyd ise, | Electric light apparatus. J.| 25 
ster. A, Mandon, Paris, 
R. Read, Liverpool. | Manufacture of ears for! 26 
les buckets and 
paint pots and other articles 
punched out of metal sheets, 
and apparatus therefor. 
T. Warute, Aston, — for the ) mpnaine, 
near Birmingham. of umbrella and parasol 
ribs of the kind commonly 
called paragon ribs, 
W.£. Brown, Lon- | Mattresses. 
on. 
W. Wyman, Glou- | Gas stove for heating and | 27 
cester, ventilating purposes. 
@. Bast, Stratford, | Apparatus fort filtering liquids. 
x. 
T. B. Salter, West | Charcoal box irons. 29 
Bromwich, Staf- 
fordshirdshire, & 
+. Asher, Balsall 
A ~~ \~ A tus for drawing beer 
. > B coy or 
er liquids, and for 
ao Me them whilst on 
draught. KA. W. Weissen- 
born, Hamburg. 
J. Watson, London. Hydraulic presses. 30 
H. J. Haddan, West- | Circular saws. J. Kitz, Leip- 
minster. zig, Germany 
C.F. Cross, Brent- Provéss for treating ute, hemp, 
ford, Middlesex. wood, or other fibrous ma- 
terials to prepare them for 
use in textile and other 
manufactures. 
x. foie Tom, New | Manufacture of artificial tal- |Dec.4 
York, U.S.A low. 
M. dela Vega and | Process for the manufacture 
L. D. Oliveira, of sugar, also applicable for 
Now York, U.S.A. ok, concentration of mo- 
E. Berthoud, Cor- | Manufacture of cables for tele- 6 
taillod. and F.| graphic and telephonic pur- 
Borel, Neuchatel, | —_ and apparatus there- 
witzerland. 
E. P. Alexander, ar “eA or nails. hooks, | 18 
London, &c. T. is ' Clough, Newark, 
New Jersey, U. lo 
A, M. Clark, London.| Apparatus for communica‘ 
in’ mee by _ visible, 
audible, or other signals. C. 
G. Burke, New York, U.S.A. 
T. WN. Robinson, | Horizontal saw frames. 23 
Rochdale, Lanc. 
T. Meacock and A. Vadose, ae. or cocks for| 28 
.C. Ward, Ches- c, sanitary, or other one 
J. Tenwick, Gran- Portable furnaces and grate \Jan. 3 
tham,Co. Lincoln.) bars for same and other 
furnaces. 
A. T. Lawson and | Stop motion for spreading and 6 

. ‘ drawing frames. 

E. G. Brewer, Lon- | Firebars and furnaces. J. 
don. Alves, Dunedin. New Zea- 
land, 

H. P. Holt, Leeds, | Gas motor engines, and loco- 
and F. W.Cross- | motives worked thereby. 

ley, Manchester. 

Dupre, West- | or preparation of 
minster, and 0. cheques and other 
Hehner, London. pen on testrements or 

documents to prevent frau- 
dulent alterations therein. 
J. Gordon, London. | Machine for drying coffee, | 31 
corn, &c. J. Stewart, El 
Rosario, Guatemala, C. Ame- 
rica. 
E. Edmonds, Lon- | Kilns for burning or baking |Feb. 5 
don. comente, limes, pottery, &c. 
c. Amand, Tournay, Bel- 
gium, 
C. D. Phillips, New- | Roofing tile. Q 
port, Monmouth- 
shire. 
A.T, Allcock, New- | Gas engines. 
ark-on-Trent, 
E. Pace and J. H. —. Syn in cut- | 25 
Howard, London. os, peste applic- 
able 4 the undling” of 
firewood. 
H. Andrews, Little | Platforms of harvesting ma- Mar. 1 
Langford, Wil _4 chines. 
A.C. Kirk, Mode of and materials forpre-| 4 
and R., Bim, paring ships or other heal 
don. a for painting or 
W. P. Thompson, Appa —4 for operating fog 8 
Liverpool. lls or gongs, J/nternational 
Fog Beli Company, Maine, 
U.S.A. 
E. J. J. Dixon, | Manufacture and framing of 
Bangor, Carnar- writing slates, and ma- 
von. chinery therefor. 
J. Braby, a Traction and locomotive en- 9 
wick, Sus gines. 
C. Westwood ‘and | Manufacture of ornamental 
R. A. Windmill, pottery ware, 
Brierley Hill, 
£t ffordshire. 











ENGINEERING. 


[APRIL 1, 





1881. 

















‘mingham. 
W. Eames, | 


‘Leeds. 
W.R. Lake, London. 


W. R. Lake, London 


, Birming- | 
nold, Bir- | 


| ABBREVIATED TITLES, &c. 





M 
Attaching door or other knobs | 


or handles to their spindles. | 

Hydro-carbon cooking and | 
heating stoves. 

Pneumatic brake apparatus 
for railways. 

| Saddles of bicycles or similar 

vehicles, and supporting 
and adiusting devices for 
same. C. H. Veeder, Platts- 
burg, New York, U S.A. 

— for breaking pig | 

T. A. Blake, New 

Haven n, Conn., U.S.A, 





Nos. | 





3905 


3909 
3911 
$921 


3932 


3934 


3941 


3945 
3952 
3963 
3995 
4003 
4007 
402 
4026 
4081 


_ 


4317 
4437 
4452 


4576 
768 
4797 


4817 





PATENTS SEALED 
I.—Sealed March 25, 1881. 


NAMES, &c 
or APPLICANTS. 


P. Banks. W. Slater, 
and J. Banks, Ad- 
lington, Lanc. 

W. Standing, Dub- 

land. 


lin, 

W. Riley, Keighley, 
Yorks 

Ww. Morgan- -Brown, 
London. 


J. Baldwin, Bir- 
mingham, War- 
wick. 

W. Morgan-Brown, 
London. 


Z McKenny, Dublin. 
F. Pearn, 8. Pearn, 


‘and T. ‘Addyman, 
Manchester, Lanc. 
J. Elce, Manches- 


ter. 
W. R. Lake, London. 
W. RB. Lake, London. 


C.N. Eyland. Wal- 
sall, Stafford 

W. Brown, a 
and W. Peover, 
London. 

@. Zanni, London. 

L. Michaux, Paris. 

W.R. Lake, London. 


W.R. Lake, London. 


W. RB. Lake, London. 


D. T. Bostel, 
Brighton. Sussex. 
R. W. L. Reddie. 


D. Greig and M. 
za. Leeds, 
York, 

J. Marshall, Gains- 
borough, Lincoln. 

C. Kesseler, Berlin, 
W. Germany. 


W.R. Lake, London. 


W. Chance, Bengal, 
st Indies. 

W. - Sheffield, 

Yorks. 

i Hansen, 

a Ger- 


ma. 
¥ Renney, Lon- 


don. 
J. Imray, London. 


W. lave Wise, Lon- 


3." "Goupen, Jun., 
Glasgow. 

C. A. Barlow, Man- 
chester, Lanc. 


C. Lowe and J. 
Gill, Manchester, 


ae Horwath, 


Pari 

N. Talard, Paris. 

N. Talard, Paris. 

F. Siemens, Dres- 
den, Saxony. 

W. M. Black and A 
Taylor, Dundee. 

N, Tallard. Paris. 

J. Standfield and J. 
L. Clark, London. 

T. B. Drybrough, 
Edinburgh. 

H. E. Newton, Lon- 
don. 


B. J.B. Mills, Lon- 
don. 





| 


Dates . 
| 


11 


17 


ABBREVIATED TITLES, &c. Dates. 


| Looms for weaving. 


| Heating water. 
Flooring cramps. 


Locomotive engines & steam 
generators. /. Mf. Stevens, 
J. H. Pearson, and C. C. 


shire, U.S. 
pee ben of paper bags. 


Setting and distributing types. 
J. Thorne, Richmond, New 
York, U.S.A, 

Docking knife. 

Steam pumps. 


Spindle bearings of textile ma- 
chin 


ery. 
Charging cartridge shells. 4S. 
Marelli, Rome, ltaly. 
Pocket knives. D. Peres, 
Solingen, Germany. 
Brace buckles. 


Revolving heels for boots. 


Magneto-electric apparatus. 

Necktie fastening devices. 

Hardening cement. A. 
Magaud, Paris. 

Electrical signal apparatus. 
A. Lemaire and E, Lebrun, 
Paris, 

Transmitting electrical cur- 
rents. Ll. Maiche, Paris, 

Water-closets. 


Navigable vessels. 2. McCol- 
lum Fryer, New York, 
USA. 

Compressing air. 


Road locomotives. 


Impregnating and raising 
water. Dr. W. Raydt, Han- 
over, Germany. 

Fesking meat by refrigeration. 

by Whitney, New York, 


yA, 
Sudonke heaters. 
Buffer-boxes and plungers. 


Writing instruments, 


Anti-fouling com positions. 


Nitrous products in the manu- 
facture of sulphuric acid 
F. Benker and H, Lasne, 
Paris, 

Producing designs. /. Gmei- 
ner, Dresden, Saxony. 

Ornamen:ation of glass. 


Machine embroidery. J. 
Wiget, Arbon, Switzerland, 
and C, Wetter, St. Gall, 
Switzerland, 

Derivatives from coal tar pro- 
ducts. 








Ploughs and other imple- 
ments. 


Securing the edges of sheets 
of paper. 

Pipe joints. 

Emptying cesspools. 

Lamps and lanterns. 


Employment of jute. 


Brakes for vehicles. 
Dredging apparatus. 


Skates. 


Guns and vessels for sub- 
marine warfare. J. Ericks- 
son, New York, USA. 

Heavy ordnance. J. H. AfcLean, 
St. Louis, Missouri, U.S.A, 
and M. Coloney, Conn., USA. 





Pearson, es N. Hamp- | 


1880 
Sept. 


NAMES, &c. 
Nos. | oF APPLICANTS. 





B. J. B, Mills, Lon- 
don, 


20 | P. aad Manches- 


r. 
84/ J. M. Douglass, 
Dulwich, Surrey. 
92 | T.J. Palmer, ye 

ham, and C. F 





Dietrich, London. 
117 | @. W. von Nawrocki, | Brushes. €. E. Flemming, 


Berlin, Germany. 
203 | J. Dewrance and 6. | 
H. Wall, South- 
wark. 
207 | T. Robertson, Jun., 
Glasgow 











| 
} 
| March 19, 1881. 


ABBREVIATED TITLES, &c. = Nos. | 
Dec. | 
Machine guns. J.M.McLean,) 28 | 
St. Louis, Missouri, U.S.A., | 213 
and M. Coloney, Conn,, U.S.A.| 1881 | 
Dental engine. Jan. 3 | 
| 
Burners. 7 | 256 
| Embossing and printing. | 8 
} 
10 $29 | 
Schonheide, Saxony, | | 
Stop valves. 15 jj 
Steam engines for tramways. 
Looms for carpets. 22 - 


. } 
291 | W. Adam, Kidder- | 


minster, Worces- 
ter. 





II. Beales | March 29, ‘1681. 


3966 | F. Wolff, Copen- 
hagen, Denmark. 


3975 | J. A. Fawoett, 


Wakefield. 
| 3977 | W. P. Thompson, 
| London. 
3979 | W. Smith, Barnard 
| Castle, Durham. 
3993 | H. Simon, Man- 
| chester. 
$998 | H. Tonkinson and 
W. Rockliffe, Sun- 
| _ derland. 
4000 J. R. Aldred, Man- 
chester. 
4002 | J. Salter, Man- 
chester 


4005 | E. G. Brewer, Lon- 
don. 


4011 | P. A. Maignen, 


|} ___ | __ London. 
4040 | M. Arnold, Acton, 


Middlesex. 


| 4050 | J. Robson, Pal- 


| mouth- road, Sur- 
4063 | B. s "oor, London. 





4080 | J. Davol, Provi- 
| dence, R.I., U.S.A 

4086 | H. J, Haddan, West- 
| _ minster. 

4097 | H. C. Webb, Wor- 
| _ cester. 

4101 | Lufkin, 

an —o —, 

eae 
| 4151 | E. A. Allibert, Lon- | 


| 
don. 
ea J. Wates. Bal- 


} , Surrey. 
4169 | F. ‘Wirth, Frank- 
| fort- — 
er 

4170 | by Lake, Lon- 

4176 | C. Mosel ey, Man- 
| chester. 

4185 | F. C. Marshall, 
| Tynemouth, 
| _ Northumberland. 


Nov. 1 


29 


Dec. 1 


ll 


14 
16 


20 


28 





| 5145 





4206 | T. B. Worth, Stour- 
port, Worcester. 
| C. 


4241 Abel, London. 


4244 R. Cook, Sheffield. 
4281 | L. W. Boynton, 
| Hartford, Gan, 





U.S.A. 
4134 | A. M. Clark, Lon- 


| don 
4363 H. J. ‘Haddan, West- | 


minster. 
4473 | A. Sauvee, West- 
minster. 
4607 | R. Brown, Morton, 
near Gains- 


borough, Lincoln. 
=a 8. Thacker, Not- 


tingham. 
R. He Bishop and | 
ZF. Hailes, Lon- | 


5151 | J. . "Goleman, Pro- 
yaence, BL, 


J. Mactonala, Lon- 


D. it “Easton, Arcola, 
Jersey, U.S.A. 

C. B ‘Palmer’ R. E. 
B. Crompton, and 

am bers, 

Iron 
eae near Not- 


5247 
5339 


ee 
ol om 
“| 
| 


154 | J. i. go Ken- 


a 

199 | J. Kilbourn, 
Brixton, Surrey, 
and G. Fossick, 
Stockton-on-Tees, 


Durham. 
206 | EB. A. Barry, Clewer, 
| Berks. 


| Portable and traction engines. | 





| Pianofortes and other musical | 
instruments. <A. Hellig, | 
Little ay Bergen, New | 
Jersey, U S.2 


Fermented or ‘cunaiad liquors. ‘Oct. 1 


Beverages or food. MM, P. | 
Desguin et Cie., Brussels, 
Holland, 

Stoves. 


Purifying machinery for flour, 
&c. G. Daveiro, Oberstrass, 
Zurich, Switzerland, 

Metal frames for doors. 


Warp beams. 
Furnaces of steam generators. 


Dynamo-electric or magneto- 
electric machines, A.J. B, 
Cance, Paris, 


Filtering medium. 


Holding the flight feathers of 
birds. P. Voitellier, Mantes, 
France. 


Motive power. 


Umbrella furniture. 
Syringes. 





Steam boilers. P. Privat, | 
Toulouse, France. | 

Producing designs upon wood, 
marble, &c. 

| Securing corks in bottles. 


| Pulverising machines. 
Stays or corsets. 
Extracting tar, &c., from 


gases. 
Converting grains into flour. | 
. Seck, Frankfort-on-the- | 
Main, Germany. | 

| Joiners’ planes. P. Brunet | 
and V. Brossier, Paris, 
Tubes for vacuum brakes. } 
; | 


| Valve gearing. 


Velvet pile carpets. 


Umbrellas and sunshades. | 
MM. Baumgarten and Men- 
sendieck, Hamburg, Ger- 
ma | 

Crushing and separating ma- | 


chinery. 
Horseshoe and other nails. } 


Stereotype plates for printing. 


Marinoni, Paris. 

nmehes and braces. 7. 0. 
Potter, Boston, Mass., U.S.A, | 

Printing machinery. 
| 
| 
Circular knitting machines. 
} 


Skates. 
Nails for fastening horseshoes. 


Increasing the illuminating 
power of gas. 

Finishing silk hats. 

Casting metal pipes. 





Iron and steel and apparatus 
for moulding same. 
Steering gear. 


Furnaces for roasting, 





| Sept i] 


NAMES, &c. 


OF APPLICANTS. 


H. Boden and 


&e. Dates 





| ABBREVIATED TITLES, 


1881 


Jan, 
Inserting bobbins in bobbin- | “17 
urst, Derby. net machines. 


a . | Apparatus for lighting gas. 20 
Leigh, Manchester. | 


.| Roller bearings for axles. J. 


£. > ee Boston, 


US. 
Match filing machines. 


don. 

J. Williamson, 
Westoe, South | 
Shields. 





FINAL SPECIFICATIONS FILED. 
Nos. 3381, 


Mass., 


Preparation of aerated waters. 25 


3806, 3809, 3814, 3819, 5337, all of the 
, 3829, 3844, 5044, all of 
3: 3, 3838, 3845, 3848, 3849, 38. 


886, all of the goat 1880, 
3859, 3860, 3863, 3864 3895, 3904, 





3987, all of 


393 33, 3942, 4024, 4046, 4324, 





S80. 








J5so, 3885, 3889, 3890 


the year 1880 


3900, 3903, 3910, 3914, 3927, 


all of the year 


PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 


DUTY OF 50’, HAS BEEN PAID AND ‘REGISTE sRED. 





| 
| 
1} 
| 






























































| No. | Name. No. Name. No. Name. 
e | 1878 | 1878 | 1878 
© 1131 | Hollway. 1179 | A, and T. 1191 | Janes 
|| 1134 | Thornton. | Sabine, 1198 | Pattineon. 
1153 | Stewart. 1180 | Simon. 1208 | Hill 
1250 | Shillington &| 1244 | Haddan 1312 | De Pass 
Hanna. at nt (Piron), 
|| 1326 | Hodgson. 1295 | L, H, E., | 1231 | Gover. 
i| 1364 | Engert | * ‘and J. T. | 1243 | Cutler, 
|| 1465  Heward, | White- 1260 | Ker 
1163 | Watkinson. | _ house. 1280 | G.and A, S. 
1242 | Livet 1314 | Smith. | Bower 
PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100. HAS BEEN PAID AND REGISTERED 
. i No, Name. No. Name. No. | Name. 
|| a8 1874 1874 | 1874 | 
|} 1117 | Nuttall and | 1036 | Holland. 1094 | Warner. 
i} Taylor. 1037 | Clayton. 1075 | Chedgey. 
8 i 1005 | J.& J. Kaye. | 1066 | Keith. 
. | 
| 
8 | PATENTS WHICH HAVE BECOME VOID. 
|| .—Through Non-Payment of the Third Year's Stamp Duty of 50, 
| 
9 | No. Name. No. Name. No Nan 
ll 1878 | 1878 | 1878 
996 | Murdoch 1037 | Bourn. 1074 
13 || (Barrault), | 1038 | Scott. | 
| 999 | Peake. 1041 | Jensen (Boll- 
1000 | Garrood, | mann and | 1079 | Morg: 
| 1005 | Baker. | Lindenthal) | Brown 
1006 | Bernays. 1042 | Haddan (Breg 
|| 1007 | Lake (Folk). } (Cook and Rov seveit 
1} 1008 | Clark(Munzer } Sbaw). | Lipm amt 
| and Moiler)] 1043 | Wilson 1085 | Riebard 
| 1009 | Mahony. * (Wilson). 1087 — bins 
14 |} 1011 Johnson 1044 | Fuller. b 
| (Haagen). 1045 | Henderson 1088 | Th u 
| 1013 | Harrop and | (Demenge), e ow né& 
| Howden, 1049 | Clapham. } n 
1014 | Rudolf. 1050 | Brewer 1090 He ath. 
15 1020 | Haddan (Brulé). 1091 | Everitt 
| (Owens andj 1051 | Freund. 1092 | Morgan- 
18 || | MeNair). 1054 | Parry (I. Brown 
1021 | H. Bills ang | Neuburg. J, (Schiiffer 
| | C,H, Hills. | Neuburg, 
i| 1024 | Nawrocki } _ and Bihm) 
| | (Bengin). 1055 | Lake 1093 | Partit 
1026 | Halland Hob- | (Klingspor)] 1096 | Lake 
20 || son. 1056 | Clark (Kyo, (Tourné) 
|} 1029 | Sacré. | Hyo, and | 1099 | Pieper 
|| 1030 | Veevers. | Ryo). a 
22 || 1031 | Morgan. 1058 | Fairweather.} 1100 | Hucky 
}| 1032 | Webster. 1063 | Hall and J 1101 | Noad 
96 || 1033 | Lake Windsor. ] 1103 | Wet 
i] | (Kriens). 1067 | Taylor. 
|| 1034 | Curlis, 1068 | Donnitharne 
oe Rhodes, & | 1073 | Trench and 
i) | Wain. Barnardo, 
15 l.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1vvl. 
Dec. 91! e74 1874 1874 } 
921 | Hughes. 930 | Garrett andj 44 Northcott. 
923 | Buchanan & Hudson. 956 | Lurmann. 
Vickess. 936 | Martin, 957 | Michea. 
926 Dick 942 | Alliott. 
14 (Schmitz). 7 
20 AMENDMENT OF NAME. 
Fwy Amendment by leave of Attorney-General, dated March 19, 1831. 
oe Pages 607 and 718, No. 889, For “ Waner” read “ Wauer,” 


No. 


July 30, 








OPPOSED APPLICATION FOR LETTERS PATENT. 


504, J. Boydell, Dublin. Treating and pre 
for brewing, colouring, and flavouring 


12 beer, porter, &c. Dated February 5, 1881. 


barley, wheat, rice, &c., 


paring maize, 


NOTICE OF APPLICATION FOR LEAVE TO FILE A DISCLAIMER, 


AND MEMORANDUM OF ALTERATION. 


1877, No. 2909. 


be April 4, 1881, 


for controlling by sound the tr 
the reproduction of correspondi 


T 


T. A. Edison, Menlo Park, New Jersey, U.S.A.,“ For instrument 
ansmission of electric currents, and 
ng sounds at a distance.” Dated 


3 


he last day for entering opposition will 
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ABRIDGMENTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING MARCH 26, 1881. 
Abridgments marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 

the Specification is not Illustrated. 
Where Inventions are communicated from abroad, the Names &c., of the 
Communicators are given in italics. 


1349. Glazed Horticultural Structures: W. E. 
Rendle, London. (Disclaimer and memorandum of alteration, 
Filed February 19, 1881). [4¢.)—This refers to patent of May il, 
1870. The parts now claimed as novel are shown in Figs.7 to 11 
inclusive. (May 11, 1870). 


2775. Apparatus for Dressing Middlings, Wheat 
Meal, &c.: J. 8S. Sutcliffe, Bacup, Lanc. (Crabiree's 
Patent. Disclaimer and memorandum of alteration, Filed February 
22, 1881), [44] —The essential alteration consists in striking out 
the second and fourth claim in the specification. (July 11, 1878). 


2539. Apparatus for Operating Points and 
Signals on ways: H. Johnson, Eccles, Lanc. 
8d. 10 Figs.j}—Consists (1) in compensating for variations in the 
length of connecting wires, rods, &c. The apparatus for this 
purpose is a piston, and a cylinder containing fluid. One end of 
the wire is attached to the piston, and the other to the cylinder ; 
the expansion and contraction of the fluid maintaining the wire at 
a uniform tension. (2) Relates to shifting points by means of 
wires acting by tension only. (3) Consists in placing the supports 
carrying the chains, &c., at increasing distances apart as they are 
nearer the signal-post, so that the weight of the wire assists its 
being moved in the direction of the signal. (June 22, 1880). 


2617. Lamps, &c.: J. G. Wilson, Manchester. 
(W. J. Brewer, Bombay, India). (6d. 8 Figs.)—A series of conical 
reflectors, with a space in the centre fora glass chimney, are placed 
above the light. Above is a similar but smaller reflector. Reflectors 
are alsoadded ronnd the outside of the lamp. (June 26, 1880), 


2750. Backs of Books: W. Hawtin and A. D. 
Collier, London. [id. 4 /igs.]—instead of forming the back 
of the binding with mill board and paper rolled into shape as 
heretofore, the back is formed of a piece of steel bent to the shape 
desired, and having flaps hinged to each edge thereof to be inserted 
juto the boards or sides of the binding. (July 6, 1880). 


2944. Apparatus for Washing Cloths, &c.: W. 
E. Partridge, Birmingham. [(d. 6 Figs.}—Is a “fountain” 
placed in the copper somewhat similar to the well-known brewing 
“fountain.” (July 17, 1880). 


3098. Machinery for Forming Type Moulds or 
Matrices, &c.: W. R. Lake, London. (/. G. Thoma, 
‘reiburg, Germany), (6d. 11 Figs.)—A plate of papier-maché or 
lead is used to form the matrix. Above the matrix is a ring on 
which rests a metal disc. The shanks of the type dies (about 70 
or 80 in namber) are put into holes in the ring, and the ring is 
moved round to bring the die required under a band lever by 
which it can be pressed into the matrix plate, An attachment to 
the stamping lever moves the matrix forward the proper amount 
between each pair of letters. (July 27, 1880). 


3124. Manufacture of Bricks, &c.: A. McKerlie 
and R. Bradshaw, Liverpool. (6¢. 3 Figs.}—An engine 
is geared direct to two pug mills. In the end of the mill B isa die, 
through which the clay passes, and in which smooth rotary disc 
cutters F, lubricated with creosote or other oil, divide the stream 











of clay into two or more streams. A single-wire cutter P cuts 
these streams into lengths K, which by means of pusher Q are 
pushed against the perpendicular wire cutters K, and thus formed 
into bricks, The edges of the clay are either trimmed by the 
circular cutters F' or decorated by moulds similar to those shown 
in Fig. 3. (July 29, 1880). 


3173. Fittings for Vessels Carrying Cargo in 
Bulk: T. J. Stevens, Odiham, Hants. [(d. 4 Figs.) - 
Down the centre of the ship a bulkhead is formed, which can be 
folded out of the way when not required. When folded back they 
lie flata gainst the beams of the deck above them. (August 3, 1880). 

3204. Cooking Stoves, &c.: I. Chorlton, Man- 
chester. (6d. 6 Figs.)—Relates to improvements in the class 
of stoves described in Specification 1051 of 1878, and consists in 
introducing an oven and a hot-water circulating pipe leading toa 
cistern. (August 5, 1880). 

3238. Pailor Tub Closets: C. Kesseler, Berlin. 
(BE. Hirsche, Berlin.) (6d. 2 Figs.}—The basin is made in one 
piece with the outlet pipe, which has an enlargement at the back 
containing an air-circulating pipe connected with an air shaft. 
Below the former two ventilating p'pes enter the outlet pipe and 
are also connected with the air shaft. The bottom edge of the 
outlet pipe is furnished with a projecting flange grooved on its 
edge for receiving a packing ring of india-rubber, &c.. over which 
slides a sleeve which again makes joint with the tub by weights or 
& weighted lever. (August 7, 1880), 


3265. Machinery for Securing the Ends of Sheet 


























Metal Cans, Cases, &c.: Jane E. Parry, London. 
(64. 11 Figs,J—In the dtawing the main driving shaft carries the 

ead c for the reception of the can bottom, and d is the crim ing 
head ; fis tha adjustable head to hold the head of the can withis 
the grooved rim of the bottom piece during the crimping operation. 
The crimping head d consists of a flat plate, the edge of which is 
bevelled and is provided with a series of undulatory curves for 
accommodating it during revolution to the sides and corners of the 
can, and to preserve an even pressure upon the same. T9 raise or 
lower the crimping head a bar connects the piece i to a treadle 
underneath the table of the machine. The specification describes 
the mode of giving motion to the various parts. (August 10, 1880). 


$267. Gas Purifiers or Scrubbers: J. Whiteley 
and R. Pickles, Bradford. (6d. 4 Figs.}—As shown in the 
illustration the purifier is divided into compartments by double 
partition plates which enclose spaces that actas passages from the 
top of one compartment to the bottom of the next. The gas enters 


ia 4 , 



































at T and traverses the purifying material, which is continually 
agitated by the beaters H. After rising into the upper part of the 
first compartment the gas descends to the bottom of the second. O 
is a shoot for introducing the lime, P P slides by which it may be 
withdrawn. (August 10, 1880). 


3272. Re-working Iron Shearings: W. H. Nevill, 
Ferryside, Caermarthenshire. (6d. 3 Figs.}—For cutting 
up ordinary shears are employed, and the shearings are passed 
through grooved rollers connected with the shearing mechanism in 
such a manner that a certain length of shearings is cut off after 
passing the rollers. Referring to the figures the shearings pass 


Fig.i. 























from hopper A through rollers B, which receive an intermittent 
motion, so arranged that the length of the shearings to be cut off 
is introduced between the shear blades C C, when the upper blade 
is at the highest point of its stroke. H is a clutch handle for 
throwing the rollers out of gear. (August 10, 1880). 


3275. Staircase or Steps: E. A. Day, London, 
and P. Price, Malvern. (6d. 6 Figs.)}—Is for a hinged 
staircase that may be raised out of position where space is valu- 
able, by means of pulleys, cords, and counterbalance weights. 
(August 11, 1880). 


3277. Apparatus for Spreading Jam, &c.: G. C. 
Bacon, London. (W. S. Ovens, Buffalo, New York, U.S.A.) 
(6d. 6 Figs}—A combination of an endless travelling apron, a pair 
of rollers, and above the apron a fruit box, provided with an open- 
ing at the bottom and a piston or plunger forcing the fruit out in a 
thin layer upon the dough. (August 11, 1880). 


3286. Spinning Machinery: J. H. Johnson, 
London. (J. £. Plantrou. Paris), (6d. 7 Figs.i—This machine 
is a throstle that is constructed to spin a cop on a bare spindle. 
The flyer is driven at a uniform speed independently of the spindle, 
which revolves rather more quickly; a(Fig. 1) is the copping rail 
upon which, for each spindle, is mounted a hollow stud of an 
internal diameter sufficiently large to allow acop to pass freely 
through it. Upon this hollow stud runs a sleeve A, on the outside 














of which is a wharve a. Upon the upper edge of the sleeve is a 
finger terminating in an eye which acts as a flyer and a presser. 
This finger is carried by a little vertical spindle working on pivots 
on the side of the sleeve, and always remains in contact with that 
part of the cop that it may be opposite to. The twisting of the 
yarn is performed by the flyer and the winding of the cop by the 
spindle. To effect this the spindle is driven faster than the flyer, 
and, as it would be impossible to drive it faster by such an amount 
that it would take up the yarn delivered by the rollers exactly, it is 
driven considerably faster by a special arrangement of band which 
slips when the yarn is strained tight; Z is a tin cylinder that drives 
the spindles. ‘The band 6 embraces half the circumference of the 
cylinder, then goes over the guide pulley D, half round the conical 
pulley F on the — then over the weighted tension T and back 
to the cylinder. The guide pulley D is fixed on an arm projecting 
from the longitudinal shaft H, and is moved up and down by the 











copping motion, being at its highest position when the yarn is being 


wound on the apex of the cop. The speed of rotation of the 
cylinder Z is varied in co. dence to the rise and fall of the 
guide levers by mechanism shown in Fig. 2, in such a way that 
the speed of the spindle is constant, e object of the conical 
driving pulley and of the traversing of the spindle band is to pro- 
duce an equal drag on the yarn whether it is being wound on the 
nose of the cop or on the thicker portion by offering a frictional 
surface to the band that shall be always proportional to the 
amount of leverage through which the yarn acts to control the 
rotation of the spindle. (August 11, 1880). 


3293. Pressure Governors or Reducing Valves: 
G.P. Grace, Pec sursey. {ls. 2d. 28 Figs.J—The 
apparatus essentially consists of a balance lever mounted on a 
central pivot, and having two balanced ee surfaces arranged 
80 as to be readily acted on by the liquid or vapour to be regulated. 
The pressure surfaces are operated by weights or springs to 
counterbalance the pressure desired for the liquid, &., and the 
pressure of the atmosphere. The balance lever actuates a pair of 
shut-off valves, one of which is capable of entirely or almost 
entirely closing the inlet orifice, whilst the other is dapable of 
throttling the outlet orifice. (August 12, 1880). 


3295. soqneciing Pots for Use in Tin Works: S. 
, Glamorganshire. [4¢. 3 Figs \— 
The improved annealing pot is constructed with a lid attached to 


 ——— a 
i rs 


the case by means of bolts passing through lugs arranged so as to 
permit of expansion and contraction of the pot, as shown in the 
drawing. (August 13, 1880), 


3297. Apparatus for the Manufacture of Bricks, 
Tiles, &c.: W. H. Turner and W. R. Renshaw, 
Tunstall, Staffordshire. [6¢. 1 Fig.]—Relates to dry- 
brickmaking machines. The specification also relates to a 
“compound telescopic accumulator,” represented in the illustration 
for supplying power to the hydraulic press when employed. It 
consists of a fixed ram a and three sliding cylinders b, c, and ¢, to 


nen } 


et 


mwi_._} 





























and from which water is conveyed by the three pipes as shown 
The outer cylinder e sustains the weight-box or load, which 
may conveniently consist of a tank K containing water, When 
the press is to be operated, water is first admitted from the largest 
cylinder e, then from the smaller cylinder c, and finally from the 
least cylinder 6. (August 1%, 1880). 


3301. Stoppers and Spreaders for Varnish 
Bottles, &c.: B. Beddow, London. [4d 2 Figs.]—Is for 
a combined stopper and spreader of sponge attached to the stem, 
upon which there is fixed adrilledcork. (August 13, 1830), 


3302. Navigable Vessels: H. W. Cook, Standon 

sey, Essex. (6d. 16 Figs.)—Relates (1) to the construction 

of a twin ship, formed of twohalf hulls. (2) To the method of pro- 

pelling the vessel by compressed air, which is allowed to escape 

beneath the two halves of the vessel. (3) Toa flexible propelier 

oa by the pitching and rolling of the vessel. (August 
13, ). 


3309. Brewing, Distilling, &c.: A. Collingridge, 
Paris. (Partly R, F. Lecerf, Rouen, France). (6d. 4 Figs.j}— 
Relates to the distillation or extraction of essences in a continuous 
self-maintaining vacuum, by the employment of a hermetically 
closed receiver in connexion with the nose of the still worm or 
other refrigerating apparatus, placed at such elevation from the 
surface that the pressure of a column of air may be counterbalanced 
by the column of liquid maintained in a constant flow downwards 




















through a vertical hanging tube from such receiver, such tube being 
constructed “on telescopic principles” for the regulation at will 
of the operator of the degree of atmospheric pressure against the 
descending column of liquid. The extraction of the essence, 
particularly of hops, is conducted in a boiler constructed as shown 
in the illustration, The sides of the boiler are dished inwards and 
are maintained in such form by the tie rods E E. F is a steam 
coil. (August 14, 1880). 


3313. Devices for Converting Reciprocating 
into Rotary Motion: E. W. Anderson, W: n, 
U.S.A. (J. 8. Lamar, Augusta, Georgia, U.S.A.) [4d. 4 Figs.)—The 
pulleys D run loose upon shaft a, and enclosed by the rims of the 
pulleys isa collar fixed to the shaft. Pivotted to this collar are 
arms slightly inclined to the radial lines, the outer ends of which 
are held against the inner faces of the rims of the pulleys by means 
of springs. These arms form a friction clutch which, for one 





direction of motion of the slide B and pulleys D, causes the shaft a 
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to revolve, while it allows the slide to complete its return stroke 
freely. (August 14, 1880). 
3319.* ame and Adjusting Leather Pads to 
d Cues, &c.: B. Martin, Paris. (Ll. Rigollet, 
Paris). [4d. 9 Figs.]—After the pad has been glued to the cue the 
latter is put into a frame, and a screw forced down on to the tip 
until the glue is set. The pads are levelled by a peculiar tool until 
they are exactly adjusted to the diameter of the cue. The tool 
consists of a tube with a cutter set tangentially in one side opposite 
to an adjustable bearing piece. (August 16, 1880). 

3323. Money Tills: H. E. Sambrook, London. 
[6d. 6 Figs.}—Two vertical plates of glass are set parallel to each 
other at such a distance apart as to allow the thickest coin to pass 
between them. Between the back and front are arranged inclined 
planes of concave section, alternately to left and right, so that the 
coin shall pass down a series of inclines. At the commencement 
of each incline after the first one is a stop of wire, such stops being 
connected to vertical pillars on either side of the apparatus. 
These pillars have a partial rotary motion so as to remove the 
wire stops and to avow the coins to pass as the inclines become filled 
A sorting device is made by the last incline having a series of 
gradually increasing sized openings in the back, opposite to which 
are arranged separate receptacles for the different cuins. (August 16, 
1880). 


3327. 
Wise, London. 


Water Heaters and Purifiers: W. Lloyd 
(G. H. Zschech, Indianapolis, U.S.A.) (6d. 
1 Fig.}—Feed water is received 
through the pipe M, and being 
delivered into the jacket / fills 
it and flows inward over the top 
—_ rim of the inner shell B. Ex- 
eqeemeey haust steam is received through 
A a pipe H at a lower point in the 
_———_ »_ casing. The entrance to this pipe 
ees is protected by a conical cover, 
—=——O ¢ which also acts as a deflector to 
the steam. Above the steam 
pipe are mounted sheet-metal 
cones with attachments, which 
spread the water received at the 
top and expose it many times 
and thoroughly to the contact of 
the sieam. The water flowing 
from the jacket is caught by an 
inverted cone K, formed with a 
tim and several concentric ledges 
or dams on its, upperface, The 
middie has a large opening with 
a hanging lip through which the 
water, after accumulating and 
passing inward through the 
several concentric pools thus 
formed, falls downward upon the 
upright cone L, also formed with 
a series of concentricdams. As many cones may be used as there 
is room for in the apparatus. The feed water before entering into 
the end of the space / may be circulated through a coil enclosed 
in the annular hot-water chamber exterior to the casing A. The 
water after passing the whole of the cones traverses the filter bed 
P, and passes out through the holes shown into the chamber g, 
from whence it is pumped to the boiler. (August 17, 1880), 
3328. Centrifugal Extracting or Separating 
es: F. Wolff, Cope en. (@. A, Hagemann, 
Copenhagen.) [4d. 2 Figs.{—The substance to be separated is fed 
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by a pipe ginto a hollow rotating drum with longitudinal float 
boards ¢ ¢ inside it. Under the action of the centrifugal force the 
lighter portions begin to flow over the lip A into the annular 
channel i, The heavier portions escape by openings z into the pipe 
k, within which is a concentric pipe opening into the casing r. 
(August 17, 1880). 

3339. Ships for Transporting Grain: J. Wetter, 
London. (L. C. Cheveral, Compiegne, France, L. Janssens and E. 
Bodart, Louvain, Belgium). [4d, 3 Figs.J—In the illustration a is a 

















perforated false bottom, g are ventilators communicating with the 
main pipe RK through pipes S; 6, c,d, and e are branch pipes 

— from main pipe R, and open at the outer ends. (August 17, 
830). 


3348. Machine for Drawing Corks: A. Muir, 


Harborne, Staffordshire. [6¢. 3 /igs.)—The machine 
stands upon a base which can be screwed down to a counter. 
The corkscrew is contained in an open-mouthed cylinder, and is 
connected with a quick-threaded compound screw, arranged so 
that on depressing a hand lever the corkscrew is driven into the 
cork, and the cork withdrawn from the bottle. (Aagust 18, 1880). 


3354.* Ti Hides and Skins: F. A. Vedova, 
(2¢.}—The skins are prepared in the usual manner, 
and are then passed through rollers or under stampers to express 
the water from them. They are placed in a tan pit, and after a 
short immersion are taken out and again squeezed. The process 
of alternate immersion and squeezing is continued until the action 
of the tanning has penetrated to the centre of the skin. (Void, the 
patentee having neglected to file a specification, August 18, 1880). 
3356. Valves: E. Smith, Soho, Middlesex. [é. 
2 Figs.}—The illustration shows the invention applied to a cock to 
be used in the ordinary way for drawing off water. A is the valve 
resting on seat B; C cam mounted on spindle E to which is fitted 





arm or lever G; and K is the outlet. The valve A has a rod a, 
which works up and down in guides 1, Pressure against a lever 
causes the cam E to turn,and by pressing up the valve A to allow 
the liquid to flow through outlet K. When the lever falls the valve 


is closed. (August 18, 1880). 
3364. Manufacture of Steel and Lighting-Gas: 
P. Aube, Paris. (8d. 6 Figs.) Alternate layers of charcoal 


(or of coke) and iron are heated in a retort to a cherry-red heat, 
and through the layers, or perpendicularly thereupon, dry steam 
is caused to penetrate, and at the same time a fatty body of any 
kind is introduced upon the red-hot bottom of the retort. The 
iron, the charcoal, or the coke, decompose the steam and absorb 














the oxygen, but the iron not only absorbs the oxygen, but the 
carbon emanating from the charcoal, and a part of that arising 
from the vapours of decomposition of the fatty substance, The 
hydrogen and vapours of carbon being free, combine under the 
influence of heat of the retort, and form carbonated hydrogen, 
When the retort has cooled, the iron which has become converted 
into steel is withdrawn at a red heat and hardened, The illustration 
shows one form of carrying out this invention. (August 19, 1880). 


3378. Apparatus for Propelling Vessels: W. 
Clark, London. (4. Figge and Le Comte 8. J. Ostrorog, Paris). 
(6d. 4 Figs.)—The novelty consists essentially in the employment 
of feathering blades or paddles, which are attached to a vertical 
spindle, and revolve in a horizontal plane in an opening in the 
keel of the vessel. Each blade is free to turn on its own axis, and 
is feathered by means of a fixed cam. (August 19, 1880), 


3386. Machinery for Winding, Doubling, and 
Twisting Yarn or Thread: J. and T. A. Boyd, 
Shettleston, Glasgow. [64 9 Figs.}—The invention com- 
rises improvements in the details of machinery described in 
Specifications 2226 of 1873: 4119 of 1874; 790 of 1877; 4241 of 
1877 ; 2404 of 1878 ; 2953 of 1879; and 323 of 1880. The first part 
relates to winding yarn in the cop form, as in a pirn bobbin, 
and consists in modifying the form of an inclined guide, 
described in 2226 of 1873, employed for controlling the action 
of a weighted lever applying an end-on pressure to the winding 
spindle. The object of the improvement is to diminish the 
pressure at the commencement of the winding operation. Another 
improvement relates to doubling frames or twisting frames, in 
which the top roller is raised and the spindle band slackened 
and arrested, when one of the ends from the creel bobbins breaks 
or runs out. The right-hand side of the illustration shows a 
spindle when running, and the left side as it appears when stopped. 
When the detector appliances, which are not shown in the 

















drawing, come into operation, the vertical rod 40 rises by the 
action of the lever 41, so as to lift the top-feeding roller 42. 
The rod passes through a hole in the top of the rail; the 
sliding piece 43 carrying the catch plate 44, which engages with 
the catch plate 45 of the vertical rod 40, is formed with a round pin 
46 at its front end, which passes through a slot in the vertical rod 
and through a guide hole in the flange 30. Each lever on the 
sliding piece 43, there being a lever for each yarn, is made with 
three arms, a vertical one for the attachment of the detector cord 
48, a horizontal one to be acted on by the wiper shaft 50, and 
an opposite horizontal one to receive an adjustable helical counter- 
weight 34. The horizontal counterweighted lever 57 carries a 





pulley 58, which tightens the driving band and a finger 59 to clasp 


the bandagainst the fixed stop 60 when it is slack. The ends are 
led from the creel over the first bottom roller, under the top roller, 
round the eye as shown, under the top roller again, and over the 
second bottom roller. (August 20, 1880). 


Apparatus for Holding or ng E : 
J. Halley and A. Barr, Glasgow. [6¢. 33 Figs.}—Con- 
sists in fitting trays or boxes with spring holders which will hold 
the eggs securely, notwithstanding variations in size, and will save 
them from injury by concussion. (August 21, 1880). 


3397. Depositing Gold Dust, &c., upon Printed 
Fabrics: J.Lloyd,Church, Lanc. (2¢.)—In printing in 
metallic powder the design is first printed in adhesive material, 
and the powder sprinkled by hand. The object of the invention is 
to prevent the deleterious effects by breathing the particles, and to 
save labour and materia!. The fabric passes through a closed box 
with aslit at each end, and the metallic dust is shaken on to it, 
The fabric is then carried by guide rollers past a revolving beater 
which acts against the back of the cloth, and throws off the surface 
all the loose powder, and then passes over a brush which cleans off 
the excess, (August 21, 1880). 


3400. Soles and Linings for Boots and Shoes 
H. B. Fox, Oxton, Che (4d.]—Relates (1) to the 
manufacture of insoles or socks for boots of * corkatine,” cellaloid, 
or other elastic tough waterproof, or nearly waterproof, material 
rolled in a thin layer on a smooth or woolly material, and perfo- 
rated or unperforated. (2) To the manufacture of collars, &., of 
perforated celluloid sheets. (August 21, 1830). 


3401.* Stoppers for Bottles: W. Bowen, Bir- 
mingham. [2¢.)—The stopper consists of a disc about the size 
of the mouth of the bottle. Beneath the disc is a conical piece of 
india-rubber. Small arms project from the disc, around which is 
aring. The stopper is placed in the mouth of the bottle and the 
ring pressed down, when the arms are forced inwards and made to 
grip the neck of the botile, (August 21, 1880), 

3403.* Attaching Door Knobs, &c., to their 
Spindles: S.C. Emery, Erdington, Warwick. (2:.) 
—A plate is arranged on the lock plate and has a projecting collar 
with an aperture, the interior of which is recessed. The edge of 
the collar has a keyway and the neck of the knob is keyed accord- 
ingly. The spindle being passed through the square in the lock, 
passes through the plate into the square in the knob. A second 
plate, similar to the first, is passed over the other end of the 
spindle and the second knob put into its place and secured by a 


key. (August 21, 1880). 
3404.* Applying and Us Water for Obtain- 
ing Motive Power: W. H. ompson and F. G. 
we don. (2d¢.)—Is for raising water that has 


been employed in driving engines in mines to the surface without 
the use of pumps. The water is taken from a reservoir situated 
at a higher level than the pit’s mouth, or from an accumu- 
lator. The exhaust pipe is continued from the engine to the 
surface and} the descending column of water serves to raise the 
exhaust water. (August 21, 1880). 


3405.* Warming Railway Carriages, &c.: W. R. 

e, London. (5. l. J. Lepicard, Part:). (4d. 7 Figs.J— 

Is for heating railway carriages by the continuous circulation of 

steam from the locomotive. The feature of novelty lies in the con- 

struction of the coupling of the pipes between the carriages. 
(August 21, 1880). 

3407.* Mining Lamps: H. Thallon, Richmond, 
Surrey. (2¢.)—The novelty consists in an extinguisher over 
the flame of the lamp and so arranged that the action of opening 
extinguishes the lamps. (August 23, 1880), 

3414.* Reducing or Grinding Machinery: W. 
R. Lake, London. (WW. Seck, Bockenheim, Germany). [4d.)— 
Is for crushing, bruising, and grinding corn, and refers to (1) the 
arrangement of levers for pressing the two outer against the 
central roller. (2) In employing the axles of the upper friction 
rollers as feeding rollers. (3) In the use of spring scrapers. 
(Augast 23, 1880). 

415.* ets: A. Jamieson, London. 
(2d.}—Relates to dental mallets that contain a plunger for actuat- 
ing the plugger. (1) It consists in acting upon the plunger by 
means of an air pump actuated by acam. (2) In fitting between 
the pump and the plunger a diaphragm with a small orifice by which 
the stream of airis concentrated upon the plunger. (3) In making 
the travel of the plunger adjustable, so that the blow upon the 
plugger can be varied. (August 23, 1880), 


3416*. Supanetns for Illuminating and Produc- 
~~ Theatrical Effects: C. H. Frome and G. C. 
Gibbs, London. (2d.)—Kefers to various arrangements for 
producing flashes of light. A wire rope is stretched across the 
stage at a convenient angle, and a carriage running on it makes 
electrical contact at suitable intervals with the rope, which is con- 
nected witha battery or electric machine. (August 23, 1880). 

3417. Medicinal Preparations: W. E. e, 
London. (A. G.da M, Basto, Melbourne). [(2d}—Sugar 3 |b. 
water 1 gallon, methylated spirit § gallon, cordial bitters § gallon. 
For outward application to sores, &c. (August 23, 1880). 


3418.* Colouring Composition for Stamps and 
Printing Rollers. (2d.}—tengal isinglass, 2 parts; water, 
36 parta; glycerine, 54 parts; starch syrup, 12 parts: colouring 
matter in suitable proportions, The ingredients are melted together 
and cast intoa block. (August 23, 1880). 


3420. Apparatus for Transmitting Sounds: F. 
R. von Wreden, St. Petersburg, Ru (6d. 2 Figs.) 
—Is an electro-acoustic apparatus based on the principle of the 
microphone, and consists of three essentially important parts. 
(1) A tightly stretched membrane which corresponds to the 
tympanum of the ear. (2) A conducting 
piece of variable resistance which corre- 
sponds to the acoustic ossicles of the ear, 
(3) A contact regulator, the sensibility of 
which can be accurately adjusted. Re- 
ferring to the illustration T is the mem- 
brane, K two pieces of carbon, the upper 
attached to the membrane T, and the 
lower fixed in a ring R on the contact 
regulator H. One carbon K is con- 
nected by wire a with the contact screw. The lower carbon 13 
in direct contact with the upper one, and through the metallic 
contact regulator H and wire 6, is in electrical connexion with 
contact screw S! to which is fixed the line wire from a telephone. 
The other end of regulator has a fine screw-thread over which a 
counterweight G can be moved to adjust the degree of contact or 
pressure between the two carbons. (August 23, 1880). 


3421.* Manufacture of Velvet: E. and R. Col- 
linge, Oldham, Lanc. [2d.)—Relates to improvements on 
Patents 114 of 1880, and 1379 of 1880. Theinvention consists in 
producing an improved ribbed back velvet, woven with twelve 
ends, and thirty picks to the round, the pile threads floating over 
nine ends, and there being four face picks between each two back 
picks. (August 24, 1889). 


3423.* Gullies and Sewer Gas Traps: J. M. Hale 
and L. Saunders, London. ([2¢.)—A receiver is placed 
below the grating to catch mud, &c. The outlet to the sewer is 
placed near the upper part of the receiver, and its bottom is so 











« haped as to form a transverse trough, which is filled by the water 














Apri I, 1881.]} 


ENGINEERING. 


_ 345 








— 





as it rises in the receiver and overflows into the sewer. A division 
or dip is attached to the top and sides of the outlet, and descends 
into the trough below the level of the sides to form a trap. 
(August 24, 1880). 


3425. Manufacture of Hair Brushes: F.L. Law- 
rence, London. (4. Camille, Paris). [2d.)—Consists in using 
tufts of metallic wire fixed to the brush back without the elastic 
foundation at present used with wire brushes. The wire is pre- 
ferably made of copper, 84 parts; nickel, 15 parts; tin, 1 part 
(August 24, 1880). 

3426.* Ornamentation of Clocks: V. L. A. Blum. 
perg, London. [2d.)—To make the clock correspond to the 
general upholstery of the room it is ornamented with velvet, &c , 
nstead of inlaid work. (August 24. 1880). 


3427. Machines for Channelling and 
Soles for Boots and Shoes: W. Morgan-Brown., 
London. (Ff. 8. Potter, New Bedford, Mass., U.S.A.) (6d. 7 Figs.) 
—Has reference (1) toa channel cutter to channel the sole com- 
bined with a reciprocating trimming blade to shape the edge of 
the sole outside the channel, and to various appliances con- 
nected therewith. Also to in first lasting the shoe, and then 
at a single operation trimming the sole edge to correspond 
with the shape of the Jast or inner sole employed, and channelling, 
the sole for the reception of the stitches to unite the sole, upper, 
and inner sole, (August 24, 1880). 


3429." Padlocks: G. W. von Nawrocki, Berlin. 
(W. E. Miksch, Leitmeritz, Bohemia). (2d.}—The casing has a 
sliding bolt, the ends of which are hidden in the two shanks of the 
casing. One end of the bolt is fixed to a slide which has a tongue 
projecting into the casing, and two springs attached right and left 
to the inner end of the tongue, and flaring outwards horizontally, 
so that the free ends of the springs nearly touch the inside of the 
casing and prevent the withdrawal of the slide and tongue, when 
the springs are not sufficiently pressed together by a special 


key to pass through the lateral opening of the casing. (August 24, 
1880). 
3430.* Envelopes: E. Mauger, Paris. (2d.)—The 


top right-hand cover of the back of the envelope is perforated with 
holes to form a rectangle somewhat smaller than the stamp, which 
adheres to the letter inside as well as to the envelope. (August 24, 
1880). 


3431." Dew Squirts: E. A. Brydges, Berlin. (//. 
Alisch, Berlin). (2d.)—Is for projecting liquid in the form of spray. 
The air from an air-pump is conducted through a nozzle of the 
ordinary ejector type, which is also fed with liquid, and carries the 
liquid forward in fine particles, (August 24, 1580). 


3432.* Bottles and Stoppers, &c.: J. Cole, Co- 
ventry. (2¢)—For soda-water bottles the top of the bottle is 
moulded with projections on the outside of the neck, and rising 
above the mouth of the bottle with recesses or grooves in them. 
The stopper is provided with lugs, which fit into these recesses, 
and with india-rubber rings to make a joint. In ordinary bottles 
the clips are made of metal. (August 24, 1880). 


3434*. Manufacture of Cloth: J. Coomer and 5S. 
Shepherd, Spotiand, Lanc. [4¢. 2 /igs.)—Kelates to 
weaving eight shaft cords with six ends tothe rib. The cloth has 
a plain back, and a curly appearance on the face. It is woven six 
to the round, every third pick being a back pick. No. 1 passes 
under the 7th and 12th ends; No. 2 under the Ist and 6th ends ; 
No.3 under the 2nd, 4th, 6th, 8th, 10th, and 12th ends; No.4 
under the 7th and 12th ends; No. 5 under the Ist and 6th ends; 
No. 6 under the Ist, ,3rd, 5th, 7th, 9th, and 11th ends. (August 24. 
1880). 

3435.* Umbrellas and Parasols: J. Keet, Liver- 
pool. ([2¢.)—A parasol] is so constructed as to form a table. 
(August 24, 1880). 


3437.° Manufacture of Vases, &c.: J. Bevington, 
Hanley. (2d.}—After the vase has been sheped it is dipped into 
* slip,” and sprinkled with fragments of china to produce a rough 
surface. Upon such surface flowers are appli as to Dresden 
ware. The article is then burnt, glazed, and again burnt. The 
flower ornaments are next painted, and the roughened parts of 
the surface coated with “ beleick” varnish before the final burn- 
ing. (August 25, 1880). 


3439.* Corking Bottles: W. H. Beck, London. 
(E. Guichand, Rheims, France), (2d.) The cork, before it enters the 
bottle, is compressed between a fixed abutment and a compressing 
spring, and when reduced to the proper size a plunger forces it 


into the bottle neck. (August 25, 1880). 

3440. Steam Traps and Steam Drying Appa- 
ratus: W.I Sutcliffe, Godley, Cheshire, and RE Cc. 
Ferguson, Manchester. [(2d.)—A cylinder has an inlet in 
its middle for the mingled water and steam, and a valve seating at 
the bottom communicating with the outlet pipe, At the upper end 
is a passage for allowing steam or air to escape when desired. 
(August 25, 1880). 


3441* Lamps: H. Clinch, Dulwich, Surrey. [2d.] 
—The globe and chimney are carried on a sliding gallery, by raising 
which the lamp can be lighted without removing them. (August 
25, 1880). 

3442. 


ai 


Machine for Capsu Bottles, &c.: F. A. 
, Lond (6d. 4 Figs.}—The machine is constructed 
of a pair of eccentric jaws jointed together like shears upon a suit- 
able stand. The upper jaw is provided with a lever for working it, 
and has at its outer end a cam-shaped jaw working ina slot in the 
stand of the machine, To the inner surface of the cam-shaped jaw 
is attached a segment of a circle made of spring steel, which adapts 
itself when compressed to the circle of the lower jaw. In the 
central space enclosed by the jaws is an india-rubber socket 
serrated on its inner surface of the usual construction. The jaws 
are enclosed by plates, the front one having a central hole to allow 
of the introduction of the neck of the bottle. In operation the 
mouth of the bottle is passed into the india-rubber socket after the 
capsule has been placed over it, The movable jaws are moved 
inwards towards the centre, compressing the socket and pressing 
the capsule tightly over and around the mouth and neck of the 
bottle. (August 25, 1880), 


3443. Brakes for Bobbins of Throstle Frames: 



























J. C. Mewburn, London. (4. Detraur, Arques, France) 
‘4d. 4 Figs.)\—A A are the bobbins, B the copping rail, R R 
metallic springs partly enclosed in boxes or caps C. The end a 
of each spring bears against the lower flange of a bobbin, while 
the other end } is sprung into one of the notches ¢¢in the front 
edge of B, (August 25, 1880). 


3445.* Tramways, &c.: W. T. Gunson, Man- 
chester. (2d.)—Is for arrangement for “switching” tramcars, 
and consists in placing between the rails, at the place of junction, 
a short length of grooved rail with which a guide wheel on the 
tramcar can be lowered by a treadle operated by the driver. 
(August 25, 1880). 

3446. Scribb and Carding Engines: H. 

. Muddershela. Yorks. ey 1 Fig.}—The wool, 
&c., is fed into a self-regulating hopper at the front of the machine 
and is made to travel in uniform quantities by the action of a 
chain lattice sheet arranged in conjunction with a series of rollers 
and distributors, The illustration shows the “ feed” end of a card- 
ing engine: 1 is the hopper, 2 an endless sheet which carries the 
wool to spike sheet 3, the teeth of which 0; or expand when 
passing round roller 4, admitting the wool, which is then gripped 
by the partial closing of the spikes ; 5 is an endless sheet forming 














the back of the hopper and serving to limit the supply of sheet 2, 
6 is a guide sheet acting in conjunction with spike sheet 3; 7a fan 
for beating and returning the excess of fibre to the hopper by way 
of 8: 2 is a spiked roller, the spikes of which are arranged 
spirally so as to level and distribute the fibre evenly over the 
width of the sheet 3 and to pass or return to the far 7 any excess 
thrown back by the rotation ofa fan 10, The spiked roller 9 asa 
rule determines the quantity of fibre passing along the sheet 3 to 
the trough formed by rollers 42 and 13, but should any excess of 
fibre pass roller 9 the fan 10 throws it back; 14 is the ordinary apron 
or lattice which delivers the fibre to the machine 15.° (August 25, 
1880). 


3447." Mixture for Cholera, &c.: W. Williams, St. 
Pancras, Middlesex. ([24Jj—Is as follows: Flour, 1 Ib.; 
ground rice, 1 lb.; ground cinnamon, 2 oz.; carraway seeds, 
20z.; ground ginger, 2 oz,; raw sugar, 8 oz.; ground cloves, 1 oz. ; 
cayenne pepper, 4 0z. (August 25, 1880). 


3450. Apparatus for Facilita G 
Exercise: W. R. Lake, London. (¢. and J. Gifford 
New York, U.S.A, (8d. 7 Figs.}—The apparatas combines various 
gymnastic apparatus, and can be converted into a crib, a bed, an 
adjustable table, anda chair. (August 26, 1880). 

3453. Apparatus for Wringing Meg Dyeing, 
&c.: J. ong, Blackburn, and J. bertshaw, 
Manchester. (87d. 5 Figs }—Substitutes wringing for squeezing 
between rollers. The warp is led by hand from the vat in which 
it has been treated, and is reeved through one bearing of a hollow 
rotating mandrel, and is led out by a slot in its aw over a 
collar surrounding the shaft; is taken again into the shaft through 
a second slot, and passes out at the outer end into a pair of feed 
rollers or on toa beam. The motion of the shaft and friction of 
the warp twists and wrings the latter. (August 26, 1880). 

3454. Sqpeneane for Boiling Beer, &c.: J. 
Atkinson, Bolton, Lanc. [6d. 2 Figs.\—The invention 
consists of a perforated bottom, funnel, and crown. When the 
beer is in a state of ebullition it ascends through the funnel, which 
is fixed within the boiling vessel, and is deflected at the top of the 
funnel, whence it descends, and a constant circulation is kept up. 
(Aagust 26, 1880). 


3455. Healds, &c.: H. Tetlow, Newton Heath, 
Manchester. ([idj—Instead of the ordinary yarn used for 
making healds or harness for looms, a special yarn made partly of 
yarn and partly of steel, iron, or other metal wire is used. The 
yarn and wire are twisted together, or the yarn may be covered 
with fine wire. Healds made of this material are stated to be 
more durable. A combination of yarn and metallic wire woven 
together are according to this invention applicable for machine 
driving belts. (August 26, 1880). 


3458. Combined Clothes Washer and Wringer: 
W. Clark, London. (A. Atkinson, Winterset, Iowa, U.S.A.) 
(6d. 3 Figs.)}—A combination of a tub with an open-framed and 
serrated false bottom, a rod working on a ball-and-socket joint 
placed in the centre of the tub, and a plunger loosely fitting the tub 
and connected to the rod. The clothes are placed on the false 
bottom, and the plunger is rotated by the rod so as to exert varying 
pressure on the clothes, (August 26, 1880), 


3460.* FountainPen: N.Treinen,London. (2d.) 
—lIs composed of a case, or cover, and a needle, the latter having 
a spring by the movement of which the air hole at the top of the 
case is uncovered. The case is filled with ink, and the end of 
the needle projects slightly beyond the pointed end of the case. 
(August 26, 1880), 


3461.* Safety Joints for Ra'lways: E. E. Talbot, 
Paddin; ddlesex. (2d.)—The invention consists in 
making the rail joints by running melted iron between them 
(August 26, 1880), 


3462.* Weighing Machine and Mechanical Level, 
&c.: T. Poseck and I. Selten, Berlin. (2¢.)—Relates 
(1) to an arrangement of pinion and quadrant gearing by which 
the slightest variation in the weight upon a weighing machine 
is indicated upon a graduated dial; and (2) the application of a 
similar arrangement to a level which is operated by a gravitation 
weight. (August 26, 1880). 


3465.* Combination or Letter Locks: E. du 
Sart, Brussels. (Z. Alleboss, Brussels), (4d. 3 Figs.J}—With 
this provisional specification drawings which do not explain the 
invention are attached, but no description is given, (August 
26, 1880). 


3468. Weighing Machines: J. Hines, Glasgow. 
(6d. 3 Figs.}—Consists in arranging the balance counterpoise 
weighing lever A as a lever of the second order, with its knife- 


astic 














edged centres a at the one end resting in hollow steel bearings a! 


and with the inverted knife-edge load carrying centres fixed at 
a" in the lever A for the connexion by the shackle a? and rod ¢ at 
the proper proportionate distance, as from ato a',near the centre 
a to that of the whole length of the lever a d, to its free end d, is 














to the power required to be exerted by the counterpoise float D. 
And also especially in applying at d under the free end of the lever 
A the hollow float counterpoise D, which is immersed in a cistern 
of water D', and displaces a nearly equal or uniform quantity of 
the liquid for every hundredweight (or aliquot part) of the load. 


(August 26, 1880). 

3469. Machinery for ag A | Corn Flour, Starch, 
&c.: J. Currie, Paisley, Renfrewshire, N.B. [6¢. 2 
Figs.)—The apparatus consists uf a hollow vertical shaft B, having 
a series of flanges B', to each of which is fixed a horizontal 
circular framing composed of radial and transverse ribs C, carry- 
ing a perforated drying tray C'. Under each tray are steam heat- 
ing and drying pipes D ; E are scrapers or rakes for stirring and 





breaking up the materia]. When the heavier coarse residues of 
corn flour are treated, a current of dry air is admitted near the 
bottom of the drying chamber A and lowest set of pipes D, to 
carry the heat from these up to and through the screens above 
them in succession to the top. to dry the material as it is agitated. 
The dry pulverulent material which falls to the bottom of the 
chamber A is removed by revolving screws I, (August 26, 1880), 


3470.* Mounting and Adjusting Stereo-Plates, 
&c.: A.J. Parker, New Cross, Surrey. (2d.}—A series 
of slots are formed in the edges of the blocks, which slots have 
nndercuts into which shoulders of slide pieces can engage to pre- 
vent the catches being lifted out of the slots, except when turned 
partly round by hand. The catches can be slid or opened out to 
suit the register and sizes of the stereo-plates to be used, filling-in 
re being inserted either in front or behind them, so that they 

old the plates firmly in position. (August 26, 1880), 


3472. ane and Reaping Machines: 
Manistry and J. W. Gibson, Dundalk, Ireland. 
(2d.)—Refers to the means of imparting the necessary speed and 
motion to the knife or sickle. To the body of the machine is fixed 
a circular rack in which works a planet wheel revolving on a pin 
hung on the arm of the travelling or road wheel. The travelling 
wheel revolves on a spindle upon which also is a loose pinion 
capable of being thrown in gear by a clutch with a bevel wheel for 
operating the crank spindle for driving the sickle. (August 27, 
1880). 

3475. Letters and Figures for Signboards, &c. : 
J. A. Wilson, Liverpool, Lanc. [6d 5 Figs.)|—The 
novelty essentially consists in placing washers or projections at 
the back of detachable letters through which the fastening bolts 
pass. The distance of the back of letter from the background is 
determined by the thickness of the washer or projection. (August 
27, 1880). 


3476. Spike Screw or Lock Nail: R. C. Pe 
Manchester. (2d.)—“ A ‘spike screw’ with a flat or smooth 
side or sides, so that it may be quickly driven or forced into its 
place, and with segments of a spiral or not spiral thread or 
threads, or projections, so that when turred partly round it is 
secured,” is claimed as constituting the invention. (Angust 27, 
1880), 


3477.* Apparatus for Increasing Light from 
Gas Burners: J. Hawort”, Blackb Lane. (2d). 
—The apparatus consists of a small blade attached to a ring, by 
which it can be fixed to the burner in such a manner that the blade 
crosses the burner at right angles justabove the aperture, by which 
means the flame is divided. (August 27, 1880). 


3485.* Fountain Apparatus; W. R. Lake, London. 
(W. Bockmann, Berlin). [4d.]—Comprises apparatus by which the 
pressure of the water can be utilised for raising over again a 
portion of the water which has been already used, by means of an 
injector with which the water from the main pipe is caused to 
draw a supply of water from the fountain basin and force it 
through the jets, (August 27, 1880). 


3513. Oil Cups of Carriage Axles: E. Ludlow, 
Birmingham. (6d. 25 Figs.}—According to this invention such 
oil cups are made in two pieces out of blanks by formers and after- 


wards brazed together. (August 30, 1880). 


3521. Machine Belting, &c.: G. S. Long, Hart- 
ford, Conn., U.S.A. [6d. 7 figs.—The warp is of annealed 
iron wire, the selvage ends being of brass or copper. The weft is 
of soft cotton, six ends being wound together but not twisted. The 
fabric is woven so as to form a double cloth, and between the two 
plies a number of warp wires are enclosed to take the tensile strain 
of the belt. (August 31, 1880). 


3531. Windows and Sashes, &c.: H. Brittain, 
Birmingham, Warwickshire. [ls. 4¢. 60 Figs.j—Is for 
additions to and modifications of the invention described in former 





Specification 3618 of 1876, and refers to various improvements in 
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fixed side and sliding windows of carriages, folding windows of 
cabs, hinged windows, and sliding sashes, &c. (August 31, 1880). 


3559. uard Needles for Box Looms: G. 

. Vickers, Bristol. Yorks. {6¢.)—In the 

illustration (a side view), the needle, which is made in two parts, 
is shown in tion in the grate. The bottom part is made with a 
shank Band block C having cut-out parts D, in which slide the 
forked ends E of the head F of the needle; the block C is kept 
pressed on the side of the jack blade by means of spiral spring 





H, which is passed over shank B, and kept in position by the 
inside of the flange I of the Jacquard grate A. The spring H 
presses against the shoulder of the block C, keeping the block 
pressed against the jack blade, and as wear takes place, the block 
slides over the forked ends E, by which means play or “ jack 
drops” are prevented, (September 2, 1880). 


3629. Manufacture of Armour Plates: J. D. 
Ellis, Sheffield, Yorks. (6d. 3 Figs.}—The novel feature 


ok 





of the invention consists in the making of combined steel (C) and 
iron (A) armour plates of a wrought-iron plate, steel plate, and 
frame B, the whole forming an enclosure into which molten steel 
is poured, and after cooling the mass is rolled or forged. 
(September 7, 1880). 


4354. Brake and Gousting 4 _ paratus for Rail- 
way Vehicles: S. Fairman, ore, U.S.A. [6d.}— 
ls an auxiliary brake a coal coupling apparatus to be used in 
case of accident, to stop and separate the carriages. The illustra- 
tion shows the invention applied. D D are the brake shoes (which 
are used only in case of danger of collision) connected to plates 
ec by flexible bars E hinged at their upper ends. F F are swing- 
ing bars dependent from the car body and loosely connected to 
rods a, ove of which is used to couple each pair of bars E. The 





brake shoes D are sustained by mechanism consisting of a forked 


rod 5 pivotted to the swinging bars and connected with a yielding 
block 6' which comes in contact with asimilar block project- 
ing from an adjoining car, by which means the brake rods are 
forced inwards and the shoes D are removed from the rails. Each 
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pair of shoes D operate independently of the others and fall 
beneath the wheels by their own weight, when the sustaining 
mechanism is liberated. The coupler G consists of a fixed block g 
and a jaw A-which opens as the link iis inserted. A weighted lever 
& which passes through a slotted arm / keeps the coupler in a closed 
position. A line is attached to the rear lever, and extends to the 
engine. When required to apply the brakes the driver draws the 
line which disconnects the lever from its yielding block, and allows 
the forward brake shoes of the rear car to fall, and at the same 
time the car is detached from the next forward one, and the 
release of the yielding block from contact with the adjoining block 
causes the brake shoes to be applied and releases the second car 
from the train. This operation is repeated until the entire number 
of cars are stopped and isolated. (October 25, 1880). 


38. Casting Metals, &c.: H. J. Haddan, London. 
(S. L, Clemens, Hartford. vs. A,, and D, Slote and C. 'Sneider, New 
York, U.S.A, (6d. 3 Figs. }~Applicable for producing fine cast- 
ings, such as relief line plates, blocks for printing, &c , and consists 
in casting the metal in a mould formed with a backing destructible 
ander the heat of the molten metal, and with a facing of refractory 
material, the surface of which can be engraved on. When casting 
takes place the backing, being destroyed, affords Beye directiy 
through the matrix for the escape of the gases. e backing plate 
is formed of glass, and the coating or covering upon which the 
design is engraved ig preferably made of the following materials: 
Ground brick or porous clay 1 Ib,, whiting 1 Ib., plaster-of-paris 
41b. (January 4, 1881). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the piesent time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 


FOREIGN AND COLONIAL NOTES. 
Lake Simcoe.—A deputation has waited upon the Cana- 
dian Government to suggest the lowering of the surface of 
Lake Simcoe. The lake is a comparatively large sheet 








of water, and it has an extension northwards known as 
Lake Conchiching, with which it is connected by a still- 
water strait called the ‘‘ Narrows.’’ The level of the two 

es is practically uniform throughout, and any lowering 
of the surface of the one will be accom by a corre- 
sponding lowering of the surface of the other. At the 
extreme northerly point of — Conchiching is the outlet 
of the whole system, th Severn, which empties 
into Georgian Bay. Thec iol tributary of Lake Simcoe 
from the ant is the Holland, which for part of its course 
forms the boundary between the counties of Simcoe and 
York. In point of fact, the Holland and the Severn, as 
well as Lake Simcoe and Conchiching, are of one con- 
tinuous river, narrow and sluggish while it flows through 
the flats of Simcoe and York, deep and broad where it 
spreads into Lake Simcoe, both narrow and shallow at the 
strait before referred to, and broadening again into Lake 
Conchiching before finally contracting into the rocky and 
lively stream known as the Severn. 


The East River Bridge.—It is now stated that the East 
— Bridge will be open for foot travel in the spring of 


New York Elevated Railroads.—The heaters used on 
the New York elevated railroads consist Ry 4 of pipes 
extending the entire length of the cars. They are coup 
from one car to the other by means of rubber hose. The 
average amount of steam supplied by the locomative vb - 
pas of 25lb. This is regulated by a small ‘ 

” arranged in the hose wie the rear platform a 
the 1 it On. When the steam reaches any pressure over 
the desired amount, the valve is raised and allows it to 
escape, thus protecting the hose from bursting when the 
pressure becomes too great. 


Mexican Railways.—Advices from Mexico state that 
Messrs. Palmer and Sullivan propose to construct a 
narrow-gauge line from the capital to Vera Cruz without 
asubvention. It is intimated, however, that the Govern- 
ment disapproves of this kind of competition with exist- 
ing lines. 

Coal in Manitoba.—Coal has been found some distance 
east of Dominion. Samples have been forwarded to 
Chicago, and have been pronounced of excellent quality. 

Port Hope.—An elevator erected at Port Hope by the 
Midland Railway Company of Canada is pronounced to be 
one of the best in the Dominion, and has been spoken of 
in high terms by the chief engineer of the Grand Trunk 
Railway of Canada. It cost 27,000 dols. 

British and French Railways.— While British railways 
carry annually an average of 31,800 passengers per mile, 








French railways only carry an average of 10,000 per mile. 
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uantity of steam used could be calculated by the | was fixed and the speed kept constant by the second 
TRIAL OF A CORLISS ENGINE. aeinedl we have often described, so as to form a} engine. 


We have on several former occasions placed 
before our readers results of exceptionally complete 
engine trials made by members of the Société 
Industrielle de Mulhouse, and published from time 
to time in the Bulletins of the Society, and no 
apology is needed for again employing our columns 
for the same purpose, considering the great value 
to engineers of such extensive and carefully made 
experiments. . ; 

The engine trials we are now about to describe 
were conducted by MM. Walther-Meunier (chief 
engineer of the Association Alsacienne des Pro- 
priétaires T Appareils & Vapeur, and G. Keller (of the 
same society). ‘The engine tested was a Corliss 
engine, made by Messrs. Berger-André and Co., of 
Thaun, and working at the mills of Messrs. Schlum- 
berger, Son, and Co., of Mulhouse, The principal 
dimensions of the engine were: 


Diameter of piston ... pre ie 24 in. 
Stroke ... wae ose one eee 4 ft. 
Diameter of piston rod a -- 9.62 in. 
Length of connecting rod... ove 10 ft. 


Ratio of total clearance space to 


volume swept by piston 2.48 per cent. 


In most points the engine was simply of the well- 
known horizontal Corliss type, the only matters 
requiring special mention being the following : 

1. Both sides and ends of the cylinder were 
jacketted, the jackets receiving steam by a pipe 
quite detached from the supply pipe to the valve- 
chests. The jacket had two steam traps, one 
automatic and one requiring to be emptied by hand. 

2. Arrangements were made by which the piston 
also could be steam-heated, the condensed steam 
being discharged through an automatic trap. 

3. The engine was one of a pair, exactly similar, 
working on opposite ends of the same shaft, with 
cranks at right angles to each other. The second 
engine was not tested, but was kept at work so that 
the speed might be maintained constant without 
changing the cut-off in the engine under trial. 

4. The flywheel was a spur-wheel geared at the 
ratio of 192 to 65 down to a pinion shaft on which 
the two brakes used were placed. 

Steam was supplied to the engines by two similar 
but quite separate boilers, the steam pipe of each in- 
clining downwards from the engine-room the whole 
distance to the boiler-house (about 60ft.), so as to 
allow al] steam condensed in the pipes to run back. 
wards into the boiler, or into a trap placed in the 
boiler-house specially to receive it. Each boiler 
consisted of three horizontal cylinders about 26 in. 
in diameter and 27 ft. long, placed directly over the 
two furnaces, and one main cylinder above, about 
46in. in diameter and 27 ft. long, with which the 
others communicated, and about two-thirds of whose 
surface was in contact with the hot gases in the 
flues. 

The feed pump on the tested engine was connected 
during the trials with the boiler of-the engine not 
under test, the feed for the boiler of the tested 
engine being supplied by a donkey receiving steam 
from the other boiler, and furnished with a counter 
to record its number of strokes, This donkey pump 
drew water alternately from two tanks, each having 
a capacity of about 660 gallons, and having scales— 
very carefully graduated by experiment—placed in 
them, which enabled the quantity of water at any 
instant to be read off to 2.2 gallons, and estimated to 
a third of that quantity (3 litres). The direct 
measurement of the water pumped into the boiler 
was made in this way by these scales, every reading 
being checked by three operators. 

The steam pressure was measured by two mercury 
gauges, one placed on the front of the boilers and 
one (communicating with the valve-box) in the 
engine-house. 

The discharge from the condenser was carried 
through a divided tank, as is done by Messrs. 
Donkin, in order to quiet it, and allowed to run out 
through an orifice cut in a thin plate at the bottom 
of the tank, the head above this orifice being read off 
every quarter of an hour. The temperatures also 
(including the temperature of the steam) were read 
off every quarter of an hour, and indicator diagrams 
were taken at the same time. Besides these read- 
ings, special sets of readings were made four times 
during each experiment of eight or tenhours. Each 
set covered half an hour, and during that time the 
readings of the four thermometers, of the pressure 
gauge, and of the head of discharge, were made 
every minute, a set of indicator diagrams being 
taken every two minutes, By this means the 


check on the direct measurement. The indicator 
springs were carefully tested before and after the 
experiments. 

The brakes used were the same as those employed 
in the trials of the Corliss engine at Messrs. Dollfus- 
Mieg and Co., in November, 1876, which we have 
before described ;* they were ordinary lever brakes, 
without compensating gear. 

All the particulars of the method of calculating 
the results from the observations are given in the 
Bulletin to which we have referred. If this were 
more commonly the case with published experiments, 
as is so much to be wished, it would probably tend 
very greatly to elucidate discrepancies which other- 
wise remain always puzzling and sometimes inex- 
plicable to any one but those who have had actual 

rsonal charge of the experiments themselves. 
Without going into any lengthy discussion of 
theoretical matters here, it is worth while pointing 
out that the fundamental formula given by the 
authors for the calculation of the quantity of steam 
used for the observations as to discharge, &c., con- 
tains several errors which ought not to have been 
allowed to find a place in it. The fact that the dis- 
charge contains condensed steam as well as con- 
densing water is totally neglected; the temperature 
of injection is twice used instead of the temperature 
of discharge, and no allowance is made for the fact 
that steam is condensed in a jacket without doing 
work. 

‘The second error to which we have just alluded 
is perhaps a misprint, if not there is no justifi- 
cation for it. The first and third, especially the 
latter, may have been intentionally neglected, but 
if so it seems quite unnecessary trouble to have 
taken into account the variation in the specific heat 
of water and the small amount of water carried over 
with the steam, to have timed the experiments to 
seconds, and to have given the results in four, five, 
and six figures, Asa matter of fact, the errors we 
have mentioned appear to make the figures given 
in Column 9 of Table III. about 2 per cent. too 
large. The figures in the Tables below are in this 
respect simply translations of those given in the 
original Tables, but a number of small arithmetical 
and other such errors have been corrected. The 

powers have also been given in English instead of 
French horse powers. 
Tase I.—Results of Brake Trials. 
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Table I. gives the results of the six progressive 
brake trials at powers varying from 70 to 160 horse 
indicated. It will be seen that the trials lasted from 
10 to 20 minutes each; they were all made on the 
same day. Considerable difficulty seems to have 
been found in insuring regular working, even for 
these short spaces of time, probably owing to the 
somewhat rough nature of the brakes employed. It 
will be seen, however, that two points are very dis- 
tinctly brought out; (1) that the power necessary 
to drive the engine varied very slighty in spite of 
the great alteration in the work done, and (2) that 
the efficiency therefore rose very markedly at the 
higher powers. 

The engine trials proper extended over two weeks 
(eleven days in all), during both of which both the 
direct and the indirect methods of measuring the 
os of steam, as already described, were 
used. In consequence of some accidental derange- 
ment of one of the thermometers, however, the 
first week’s discharge measurements have been 
rejected as untrustworthy, and only those of the 
second week are given below. Tables II. and III. 
contain the principal results. of the eleven days’ 
work, about which we may add the following notes : 

April 8.—The jacket was not used, the governor 








* See ENGINEERING, vol. xxv., pages 4 and 21. 


April 9,—Conditions as before, but some stoppages 
(owing to heating of a line shaft bearing) spoiled 
the afternoon’s experiment, which is, therefore, not 
given. 

April 10.—Jacket put on but piston not heated, 
otherwise as on April 8. 

April 11.—Conditions as on April 10. 

April 12.—Steam admitted to piston, otherwise as 
on April 10. 

May 6.—The engine was worked at low power, 
with steam neither in jacket nor piston in the fore- 
noon ; in the afternoon steam was admitted into the 
jacket but not to the piston. 

May 7.—Steam both in the jacket and piston, 
otherwise as before. 

May 8.—As on May 7, except that the work of 
the second engine was reduced to a minimum, as 
much as possible being thrown on to the engine 
under test. 

May 9.—The second engine was thrown off and 
the governor put into gear. Both boilers were 
used to produce steam, and a large Root ventila- 
tor was connected to the shafting as a surcharge, 

May 10.— Conditions as on May 9. 

May 11.—Conditions as on May 9, except that 
the blower was taken off. After stopping work 
on that day diagrams were taken from the engine 
running empty to compare with the results obtained 
(by subtraction) in the brake trials. The mean 
horse power of the engine, running empty at its 
standard velocity, was found to be 12.25, as against 
12.48 horse power, the mean of the quantities given 
in Table I., a very satisfactory agreement. 






Fig.?. 
Scale 60 lb.-7 inch. 










+. 
i ge 








Fig. 2. 
Scale 60 lb.-1 inch. 
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In the accompanying diagrams, Fig. 1 gives in 
full and dotted lines cards taken on the morning 
and afternoon respectively of May 6, showing the 
effect of admitting steam to the jacket and piston. 
Fig. 2 shows cards taken on May 8 (at a greater 
power), and Fig. 3 the diagrams for the engine run- 
ning empty. 

An examination of the results given in the Tables 
gives some interesting comparisons. Working 
under average conditions (April 8 and 9) without 
jacket, the engine developed 127.6 horse power, 
with a consumption of 24.7 lb. of steam per in- 
dicated horse power per hour. With precisely 
the same openings of the valves, and under other- 
wise exactly similar conditions, except that steam 
was admitted to the jacket (April 10), the work 
rose to 157.13 horse power, and the consumption of 
steam fell to 19.85 lb. per indicated horse power per 
hour, a gain of 19.6 percent. This was in spite of 
a somewhat defective action of the steam traps, 
which being put right, on the next day the con- 
sumption fell to 18.96 lb. per indicated horse power 
per hour, a gain of 23.5 per cent., the power being 
sensibly the same. Comparing the mean of the 
two days’ work in each case we find that the same 
engine did 23.7 per cent, more work with the jackets 
than without, with a saving of steam per indicated 
horse power per hour of 21.6 per cent. The total 








consumption of water with the higher power was 
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TABLE II.—RESULTS 





OF EXPERIMENTS ON CONSUMPTION OF STEAM, BASED 


THE FEED WATER. 





ON THE DIRECT MEASUREMENT OF 
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TABLE UL—RESULTS OF EXPERIMENTS ON CONSUMPTION OF STEAM, 


BASED ON THE MEASUREMENT OF THE DISCHARGE. 
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thus itself (1.237 x 0.784), or only 97 per cent. of 
that used for thesmaller power. ‘Thus, practically, 
the valves being unaltered, the total consumption of 
water remained also unchanged, while the work done 
was increased nearly 25 per cent. 

Comparing the working of the engine on the 
morning and afternoon of May 6, when the power 
was smaller, the results are even more striking. 
The power is raised from 81.0 indicated horse power 
to 100.3 indicated horse power, or 23.7 per cent., 
while the water used per indicated horse power per 
hour has fallen from 27,2 Ib. to 18.96 1b., or 30.2 per 
cent. This last figure is, however, perhaps a little 
high, the conditions of working on the morning of 
May 6 (without jacket) not having been so favour- 
able as in the afternoon. 

Comparing the working on April 12 with that on 
the 10th and llth it will be seen that no distinct 
improvement due to the heating of the piston can 
be traced. In the one case there is a gain of 2.43 
per cent., and in the other a loss of 2.21 per cent., 
but it is impossible to put either down to the piston 
heating. Comparing the working on May 7 with 
that of the previous afternoon there is an apparent 
gain of 2.24 per cent. ‘The authors say further that 
taking the work of the afternoon only of May 7 
instead of on the whole day, the economy comes 
to 5.6 per cent. The time, however, is too small to 
enable any conclusions to be based upon it. 

The actual consumption of the engine was, it will 
be seen, very satisfactory. Under normal condi- 
tions of working, with from 136 to 144 indicated 
horse power, as on May 9, 10, and 11, the average 
consumption of water per hour per horse power 
effective was only 20.65 lb, With the larger and 


smaller powers of April 10, 11, and 12, May 6 
(afternoon), 7, and 8, the average consumption of 
water per hour per horse power effective was but 
very little more, viz., 21.14 lb. These figures certainly 
speak very well for the design of the engine, repre- 
senting as they do, together, the average of about 
95 hours of actual work, driving the ordinary ma- 
chinery of a factory. Is it beyond hoping that any 
of our great institutions may in time find it possible 
to have a standing committee, as we believe the 
Mulhouse Society has, whose business it is to 
organise and conduct such experiments as that 
which we have just described? It would be diffi- 
cult to exaggerate the benefit that might result 
from it. 
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WHEN a sufficient number of stations have been 
permanently set, the work of surveying with instru- 
ments may be commenced, This, as has been 
remarked, requires patience and care rather than 
skill. Ateach point where the transit is set, the 
two verniers A and B are placed at 360 deg. and 
180 deg. on the limb respectively. A back-sight is 
then taken on one of the plummet lamps suspended 
from the preceding station, the telescope is turned 
over in the trunnions, the vernier plate unclamped, 
and, when the telescope is set upon the forward 
plummet lamp, properly hung from the station next 
in advance, again clamped. The readings of both 
verniers are now taken, and must differ from each 








by exactly 180 deg. The vernier and telescope are 





next placed in their normal positions, as at first, and 
a new back-sight taken. The sslestene is not again 
turned over, but the vernier plate is unclamped, 
turned sufficiently to allow the telescope to be set 
upon the forward plummet lamp, and ped when 
the readings of both verniers are once more observed. 
If now there is no discrepancy between the four 
readings other than an exact difference of 180 deg. 
between each pair of readings, the angle is con- 
sidered as having been satisfactorily observed; but 
should any variation exist, it is at once known that 
the instrument has been disturbed or lacks adjust- 
ment. In this case it becomes necessary to make 
any required adjustment, and to repeat the observa- 
tions until four readings are obtained which agree. 
The reading of the magnetic needle is also recorded. 
To avoid liability to personal error no record is 
made as to whether the angle deflected is to the 
right or left. Indeed, it is quite unnecessary to do 
80, since a simple rotation of the vernier readings 
supplies this information, Thus the angle is to the 
right when : 

Reading of vernier A< 180 deg., the telescope being 

turned over. 

Reading of vernier B> 180 deg., the telescope being 

Reading of vernier A> 180 deg. 


turned over. 
~ B< 180 ace} 


hen : 
round. 

The angle is, of course, to the left when the con- 
verse of these conditions obtains. The transit man 
can, if necessary, record all the angles of a survey, 
employing one assistant, who hangs the plummet 
lamps in their proper positions ; measuring with the 


The telescope not being 
turned over, but the 


” vernier plate turned 
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tape is best performed by three men, one at each 
end, and one to take off the distances and note 
them. ‘The hind tapeman should be a reliable man, 
as he must hold the zero point of the tape exactly 
at the nail in the stake or alongside of the cord, to 
which the plummet lamp is suspended, the front 
tapeman has merely to stretch the tape exactly 
across the front station. The third man, who carries 
the 6-ft. rod, starts from the rear station and notes 
the distances at which breasts, &c., occur, and goes 
along until he reaches the forward end, where he 
records the distance of the station from the last one. 
In measuring along inclinations, the vertical angle is 
recorded by the transit man, and by this means the 
horizontal or vertical distance as may be required is 
computed. In levelling in the mines the operations 
are very similar to those conducted upon the surface 
with a level and rod, except of course that the rod 
when used in inside work must be illuminated; the 
heads of the nails marking the stations are frequently 
used as bench marks, the rod being held in inverted 
position upon them. It is usual to take the eleva- 
tion of the floor at each station, and these when 
written upon the map enable contour lines to be 
drawn, and even where this is not done, are exceed- 
ingly useful in determining upon the character of 
new workings, and in informing those who have 
immediate charge of such improvements, 

In the case of any tracts of land or colliery work- 
ings which it is desired to include in the same 
horizontal survey, operations upon the surface and 
in the mine are conducted with reference to co-ordi- 
nate axes, which, for greater convenience in the 
office computations are assumed to define the direc- 
tions respectively of the sines and cosines of angles 
made with them by any other lines; this they will 
of course do when intersecting each other at right 


angles. 

Thus if W X and Y Z are two rectangular axes, 
axis the sin, and a z the cos. of an angle a o X in 
the quadrant A, or they are for present purposes the 
sine and cosine of the point a, and it is obvious that 
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the sines and cosines of any point, with reference to 
the origin O, must be respectively parallel to the 
axes Y Zand WX. _ It is evident, also, that the 
sines and cosines, in respect to being positive or 
negative, are not identical in any two different 
quadrants. The lengths of the sines and cosines 
of any point, then, fix its position with reference to 
the origin, and their direction indicates in which 
quadrant it is located. Under an assumption that 
angles are positive, which increase in the direction 
swept over by the hands of a clock, from a zero 
point on the cosine line W X to the left of the 
origin O, and negative in an opposite direction from 
the same point, any point referred by sine and cosine 
to that origin will be in quadrant 
A when sine is + and cosine is— 
B 99 + $9 + 
C ” eit ” + 
D ” Kar ” 
For the practical purposes of a survey, one of the 
axes, say the cosine line, is arbitrarily established, 
in day, by two permanent points, marking a 
boundary line, or in other convenient location. One 
of these points is assumed as the origin, or initial 
point of all surveys, which must either start 
directly from the line so established, or from two 
points of a “closed” and verified survey, of which 
one sideis the initial cosine line. The method pursued 
in checking the field notes, and arranging them in 
convenient form for plotting, will be best under- 
stood by tracing the steps as they are actually taken. 
In the following Table are represented the notes 
and computations pertaining to a small survey 
made to ascertain the position of two breasts with 
reference toa property line, and in which, with sight 
sides, the entire periphery amounts to only 412.75 ft. 
It will, however, serve perfectly well for illustration. 
Columns L., II., IL, [V., V., and VII. are taken 
directly from the note-book, Had there been any 
angles to the right, they would appear in Column 
VI. In Column VIII, are given the angles made 





NoTEs AND COMPUTATIONS FOR MINING SURVEYS. 
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* 76 deg. 02 min. is the angle at which the line M N makes with the original cosine line, to which the survey is to be referred in plotting 
+ 1058.66 ft. is the length of the sine which refers the point N to the origin. 


t 606.74 ft. is the length of the cosine by which similar reference is made, 


This angle and these two ordinates are known from the 


records of previous surveys which have been “closed” and verified. The sine being positive and the cosine negative indicates that the 


point N occupies the upper right-hand quadrant in respect to the 


co-0 ate axes, and that since the area defined by sine and 


cosine considerably exceeds that included within the limits of the present survey, the latter will be apparently, as computation shows 


it to be actually entirely, in that quadrant. 


by each course of the survey with the initial cosine 
line, being computed by successively subtracting 
the angles, where the deflection was to the left, 
angles to the right when such occur are added, not 
subtracted, in their proper order. 

Columns IX. and X. contain the sines of the 
points named in Column III., and Columns XIII. 
and XIV. their cosines, The former are equal in 
each case to the distances in Column IV., multiplied 
by the sines of the angles in Column VIII, and 
the latter to the same distances by the cosines of 
those angles. 

Where the distances measured are not horizontal, 
it is necesssary to — the sines and cosines, 
computed as above, by the cosines of the angles in 
Column V. 

The accompanying diagram shows ata glance the 
quadrant in which any positive of negative angle 
occurs, and no difficulty should be experienced with 
this assistance in determining whether the computed 
sines and cosines are positive or negative. 
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If there are no instrumental errors, the sum of 
the positive sines must be equal to the sum of the 
negative sines, and the sum of the positive cosines 
equal to the sum of the negative cosines. In the 
present case there is an inaccuracy of 0.07 ft. in the 
direction of the sine line, and 0.2 ft. in that of the 
cosine line. 

Columns XI. and XVI. contain respectively the 
algebraic sums of the sine and cosine of the initial 
point of the survey, referred to the origin, and the 
sines and cosines of each of its sides, or in other 
words, contain the sines and cosines of each corner 
of the plot, which can be accordingly laid down 
upon the map, with the use of a protractor. 

To facilitate this method of plotting the paper is 
carefully divided into squares, representing, say, 
500 ft. These squares constitute in themselves a 
scale, but one which varies somewhat with changes 
of temperature, and humidity of the atmosphere. 
Itis always desirable upon this account to lay off 
distances less than 500 ft., by means of dividers 
adapted to the exact scale of the paper whatever it 
may be at the time. A well-constructed micrometer, 
or pair of dividers, whose points can be set to any 
desired subdivision of a given unit of length, by 
means of an index, sweeping over a graduated dial, 
is much to be commended for this purpose. The 
scale of the maps is usually 100 ft. to Lin., or ,5,5th, 





inasmuch as owners of anthracite mines in Pennsyl- 


vania are required by the terms of the Ventilation 
Act, a local State law, to file annually in the offices 
of the inspectors of their districts, maps drawn to 
this scale. 
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——>——_ 
— Construction and Illumination. By THomas 
TEVENSON, F.R.S.E., F.G.S., Memb. Inst. C.E. Lon- 
don and New York: E. and F. N. Spon. 
TuE author of the work before us has achieved so 
high a reputation in carrying out the class of works 
with which he deals that his treatise is necessarily 
an especially welcome one, embodying as it does the 
results of a ripe practical experience. Mr. Steven- 
son commences his book by a chapter the early por- 
tion of which affords some very interesting data 
respecting the height and force of waves. As long 
ago as 1852 the author announced as the result of 
an extensive series of observations that the height 
of waves increased most nearly ‘in the ratio of the 
‘*square roots of their distances from the windward 
‘* shore,” the height of waves being approximately 


given by the formula: 4=1.5 4/d, where / is the 
height of the waves in feet and d their ‘‘fetch” in 
miles. Mr. Stevenson now states that this conclu- 
sion has been corroborated by subsequent observa- 
tions, but he adds that there is a limit beyond which 
the height of waves will not increase, however long 
may be the line of exposure. As regards the maxi- 
mum height of waves, he adopts the observations of 
the late Dr. Scoresby, who gave the maximum height 
of Atlantic waves as 43 ft., the length from crest to 
crest as 559 ft., and the velocity as 324 miles per 
hour. As showing the force of the waves Mr. Ste- 
venson puts on record a number of interesting 
examples of damage done on our northern coasts, 
and amongstthese he mentions that, near the Bound 
Skerry Lighthouse in Shetland, a block of stone 
weighing 54 tons was torn out of its position iz situ 
at a height of 72 ft. above sea level, while another 
of 13} tons was ore out of the rock by the waves 
at an elevation of 74ft. The greatest force, how- 
ever, he adds, has been noticed at Wick breakwater, 
where, in one case, a monolithic mass of concrete 
weighing 1350 tons, and on another occasion a 
similar block weighing 2600 tons, were displaced by 
the waves, the foundations on which the block 
rested being in neither case injured. For measuring 
the force of the waves Mr. Stevenson, in 1842, 
designed a simple form of marine dynamometer 
which he has since extensively employed and which 
he describes fully in the work under notice. The 
greatest force which has been recorded by one of 
these dynamometers is 6083 lb. per square foot, this 
being at Skerryvore. In speaking of this dynamo- 
meter Mr. Stevenson records some very interesting 
facts respecting the force of waves on different parts 
of a sea-wall, back-draught, &c. 

The next section treats of lighthouse towers, our 
author describing twelve remarkable towers which 
illustrate types of construction. The general prin- 








ciples which regulate the design of lighthouse 
towers are next dealt with, and after quoting the 
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COMBINED TUBULAR AND LANCASHIRE BOILER. 
CONSTRUCTED BY MR, JACQUES PIEDB@UF, ENGINEER, AACHEN AND DUSSELDORF. 





(For Description, see Page 352.) 
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views of Mr. Alan Stevenson, our author gives 
sixteen general conclusions or rules which enun- 
ciate very clearly the chief points to be observed in 
determining the design of a lighthouse tower. In 
considering the application to the construction of 





| towers of the principles thus laid down, Mr. Steven- 


son points out how far the various features which he 
considers essential were to be found in the three suc- 


cessive lighthouses built on the Eddystone rock. | 
Winstanley’s tower he shows to have had many! 


serious defects, while that of Rudyerd was admi- 
rably designed, but was deficient in weight and was 
partially constructed of materials wanting in dura- 
bility and liable to catch fire. It is, as our author 
points out, very singular that Rudyerd, with his 
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admirable constructive skill, should not have fol-|son, Gordon, Lepaute, Letourneau, Tabouret, and 


lowed the profession of an engineer, the Eddystone 
Lighthouse being, as far as is known, his first and 


last work. Smeaton’s tower, notwithstanding the | 


success with which it has so far stood, our author 


does not consider a safe model for imitation, the | 


diameter being, too suddenly contracted above the 


base; in fact for rocks of small area in exposed | 
situations, he considers the conical form preferable | u ly ix 
As regards the wasting away | “ different directions either constantly or periodi- 


to a curved outline. t 
of the Eddystone rock, which has necessitated the 
commencement of a new lighthouse to replace that 


Reynaud, being illustrated and described clearly. 


The holophotal system is next dealt with and its 


gradual development clearly traced, engravings 
being given of a number of arrangements the 
advantages and disadvantages of which are duly 
pointed out. 

The next chapter treats of ‘‘ azimuthal condens- 
‘* ing system for distributing the light unequally in 


‘ cally,” and embraces fixed condensing lights of 
single and multiple sectors, as well as revolving and 


now existing, our author points out that, as long | intermittent lights, a good selection of apparatus of 


ago as 1818, Mr. R. Stevenson, when visiting the 


these various types being clearly illustrated and 


Eddystone, made the following remarks: ‘I con- | described. 


“ clude that when the sea runs high there is danger | 
‘of this house being upset after a lapse of time, | } 
| and coloured lights being duly considered and their 


‘* when the sea and shingle have wrought away the 
“ rock to a greater extent.” Our author considers 


The distinction of lights forms the subject of 
next chapter, single, double, flashing, revolving 


varieties examined. ‘The proposal of Professor 


that, in the case of the Eddystone, the configuration | Babbage, as modified by Sir W. Thomson, to dis- 


of the rock has very probably had a considerable | 


tinguish lights by a group of dot-dash eclipses, Mr. 


effect in modifying the action of the waves on the | Stevenson condemns as not meeting the practical 


lighthouse tower. 
wind on towers, and short notes concerning towers 
of cement, rubble, and concrete, and of iron, &c., 
bring the chapter with which we have so far been 
dealing to a conclusion. 

Chapter II. deals with lighthouse illumination 
and commences with an explanation of the leading 
optical principles involved, The catoptric system is 
next dealt with and the chief forms of reflectors 
described, while this is succeeded by a section 
treating of the dioptric system, the various arrange- 
ments of Fresnel, Sir David Brewster, Alan Steven- 





Some remarks on the effect of | requirements of the case, and he puts forward some 


excellent reasons for bis condemnation of the 
system, and for continuing to employ the method 
of distinguishing lights now generally adopted. 
Chapter V. deals with beacons and buoys, and 
includes accounts of dipping lights, apparent lights 
(first proposed by the author in 1850), illumination 
by electricity conveyed by submarine wires, buoys 
illuminated by compressed gas, Courtenay’s auto- 
matic signal buoy, &c. 

The next chapter relates to the electric lights, 
but with regard to this our author does not enter 
































into any great detail, although he gives a good 
summary of the results which have so far been 
attained with this light in lighthouses, Mr. Steven- 
son regards the electric light ‘‘as immeasurably 
‘* better fitted for lighthouse illumination than any 
“ other radiant, from its small divergence in optical 
‘‘ apparatus.” Chapter VII. contains some very 
interesting statistics of lighthouse apparatus compiled 
by permission from M. Allard’s Mémoire sur l’intensite 
et la Portée des Phares, while Chapter VIII. decribes 
various sources of illumination, including the Argand, 
Maris, Doty and Wigham burners, &c. Next, we have 
a chapter dealing with ‘“‘ Miscellaneous Subjects con- 
nected with Lighthouses,” this treating of the 
distribution of lights on a coast, floating lights, 
landmarks, lanterns, lightning conductors, radial 
masking screens, the focussing of light, optical pro- 
tractors, photometers, &c., while Chapter X. (and 
last) treats of fog-signals, both luminous and 
sound signals being dealt with, and a number of 
varieties described. An appendix containing mathe- 
matical formule, and a series of references to the 
plates, bring the work to aconclusion. The plates, 
we should add, are thirty in number, and are exceed- 
ingly well executed. 

Altogether Mr. Stevenson’s treatise is an excel- 
lent one and embraces a great amount of practical 
information conveyed in a very clear and concise 
way. The book is one we can decidedly recom- 
mend to all interested in lighthouse construction. 





The City of London Directory for 1881. With new 
Coloured Map on a large scale. London: W. H. and 
L. Collingridge. 

Tue eleventh annual issue of this directory has just 

been published, its appearance having been delayed 

by the disastrous fire at Messrs. Collingridge’s 
printing office last summer. The delay, however, 
in no way interferes with the value of the volume, 
as the contents have been brought thoroughly up to 
date, and every part of the work affords evidence of 
most careful revision. ‘The directory has a number 
of special features, and a very interesting one is 
the complete information it affords concerning the 
history and present position of the various livery 
companies, and the charities, &c., connected with 
them. The information respecting banks and other 
public companies is also very full, while the contents 
likewise include a reference index to all bankrupts 
and liquidations during 1880. Another useful 
feature is the conveyance guide, containing the 
names and addresses of the various carriers of goods 
by road, with information as to the district served 
by each. The map, which is appended to the 
volume, is coloured to show the boundaries of each 
parish, and it also records all alterations and 
improvements of streets up to the lst of January 
last, Altogether, the ‘‘ City of London Directory 
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for 1881” will sustain the reputation earned by the 
preceding issues. 
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PIEDBCEUF'S BOILER. 

WueEn speaking of the boilers shown at the Diisseldorf 
Exhibition last year, we mentioned the boiler exhibited 
by Mr. Piedbeeuf as one having peculiar merits in com- 
bining compactness with efficiency. In the official trials 
carried on at the Exhibition, this boiler gave the best 
evaporative effect of any, evaporating 9.41 lb. of water 
of 68 deg. for every pound of coal, steam being raised 
to 70 lb. pressure. 

This boiler, of which we give illustrations this week on 
pages 350 and 351, may be described as a combination 
of a Lancashire boiler with a tubular boiler, both boilers, 
although placed one above the other, having independent 
steam spaces, while the water spaces are placed in com- 
munication with each other by the special arrangement 
which we shall describe presently. As will be seen on 
referenceto our engravings, the Lancashire boiler is placed 
below and connected to the tubular boiler by a short 
neck with a flange joint near to the back end of the 
boiler. Close to this neck a diaphragm plate, rivetted 
steam-tight to the boiler shell and ending about 4 in. 
above the flues, divides the lower boiler into two com- 
partments, the front providing a steam space. Steam is 
prevented from escaping from the lower boiler through 
the neck, but finds an outlet through the vertical pipe in 
front, the valve fitted to this pipe being raised by the 
fall of the float shown at the front end of boiler. The 
float is assisted in opening the valve by a difference of 
steam pressure equal to the weight of a column of water 
of a height corresponding to the difference of water level 
in the two boilers. 

Each boiler is provided with its own independent 
water gauge, the lower gauge glass being fitted to the 
steam balancing valve arrangement (see Figs. 1 and 4), 
while that for the upper tubular boiler is fixed to an oval 
neck, shown in Figs. 1 and 3. The two boilers are bolted 
together with a flanged joint to facilitate transport, and 
are well stayed throughout and built for steam pressure 
up to 80 lb. 

It will be seen from our engravings that the grates 
are placed in the two flues of the lower boiler; the gases 
pass along the flues to the back, thence rise into a 
chamber from which they enter the small tubes in the 
upper boiler, and after passing through these they enter 
a space which may be best described asa hot-air jacket for 
the complete boiler arrangement, a flue at the bottom of 
this hot-air chamber leading to the chimney. The dome 
it will be noticed is not in direct communication with the 
boiler itself, and the plate is only cut by two small holes 
admitting the ends of collecting pipes, an arrangement 
which in addition to the hot-air jacket is sure to pro- 
duce dry steam. Of the class of work turned out by 
Messrs. Piedbceuf, and the manner and means of manu- 
facture, we have already spoken when describing the 
various branches of works, rolling mill, tube works, and 
boiler werks of this firm, situated near Diisseldorf (see 
ENGINEERING, vol. xxx., page 176), and we need only 
say now that this boiler is one of the usual examples of 
their good design and workmanship. 








STEEL HULLS AND STEEL-FACED 
ARMOUR. 

The ** Almirante Brown,”’ Argentine cased Corvette, and 
the Effect of Steel Hulls and Steel-faced Armour on 
future War-Ships.* 

By J. D’A. Samupa, M.I.N.A , Vice-President. 

Ir is just twenty years since I read a paper to this Insti- 

tution ‘‘ On the Construction of Iron Vessels of War Iron- 

cased.”’ Iron-clad building was then in its infancy. The 
first of these vessels, the Thunderbolt and her consorts, 
were the only iron vessels afloat clad with armour. The 

Warrior and Black Prince were under construction, as 
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were also the smaller iron-clad frigates, Defence and Resis- 
tance, while the Hector and Valiant were only just about 
to be laid down. 

Perhaps no amount of mechanical changes has ever been 
brought into practice equal to those which we have since 
then seen adopted in the building of iron-clads; mainly 
stimulated, no doubt, by an even more rapid development 
of the means of offence that has been arrayed against 
them through the great improvement in the power of 
naval guns. i 

Oar Transactions and other works of interest may pro- 
fitably be studied to obtain information of the many and 
vast improvements in ironclads of all sorts that have since 
been constructed, and I do not propose to refer further to 
those engineering works and achievements of naval archi- 
tecture which have marked the interval, but I propose in 
this paper to give an account of the last war-vessel I have 
constructed for the Argentine Government, the Almirante 
Brown, which in many points has a special interest, and 
marks a new departure that no doubt will result in vast 
and rapid development of our naval defences. 

The Almirante Brown is, I believe, the first vessel afloat 
which has been constructed entirely of steel and coated 
with steel-faced armour, and I believe a reference to her 
guns carried, the armour-resisting power obtained, and the 
great capability of steaming without recoaling, will show 
advantages beyond those possessed by any previous vessel 
of similar tonnage and power; results mainly due to the 
material employed in the construction of hull and armour. 


GENERAL STATEMENT OF DIMENSIONS, ARMAMENT, 
Enaings, &c., IS AS FOLLOWS. 





Dimensions : ft. in. 
Length ,between the perpendiculars 240 0 
Breadth of beam, extreme, on water line 50 (0 
Depth from garboard strake to under 

side of main deck a sae one 23 11 
Draft of water at load-line— 
Aft... un 20 ft. 6 in. } 20 0 
Forward ... i eR naan is 
Height of port, above L. W. line ane 7 6 
tons. 
Displacement at load line... ons 4200 
Engines —indicated horse power... = 4500 
Guaranteed speed per hour, in knots, 
with 900 tons dead weight on board ... 133 
Complement of men and officers = 230 
Armament — Six 8in. 11} tons long 
breech-loading guns in central battery 
Two ditto on upper deck, and six 
43 in. broadside guns a 
Height of armour above low-water line, ft. in. 
amidships ose on son one 13 6 
Height of armour, forward andaft ... 3 0 
Depth below low-water line __... aan 4 0 
Thickness of armour on belt amidships, in. 
steel faced cee aa ace «-- Q9%and6 
Thickness of armour, forward and aft... 7, 64, ,, 5 
as », battery sides, steel faced ... S «© 
” ” ” ends, ” ore 7 =f 
Deck plating, main and lower decks, 
steel on one eee in esa $,, 1) 
Deck plating, deck over battery, steel .. 0 ,, 08 
Thickness of teak backing a a mae 

Statement of Weights : tons. 
Hull of vessel ove ne see eco 1310 
Armonr plates and fastening 690 
Teak backing ons - -_ ene 85 
Deck plating on main and lower decks, 

and over battery . a is 231 
Masts, spars, rigging, blocks, and sails 30 
Anchors and cables jhe we i 50 
Boats, galleys, condensers, &c. ... 29 
Wood and zine sheathing... . 105 

2530 
Engines, boilers, and spare gear... 750 
Armament, guns, ammani- | 

tion, small arms, racers, 

pivots, &c. ‘we eee 
Coal ... ove = oe 
Officers, men, and effects... 

Water for four weeks... 900 
Provisions, spirits, &c., for | 

twelve weeks nea 
Officers’ stores, slops, wood, 

sand, and holystone ... | 
Warrant officers’ stores ...) 

4180 
Margin ... oan 20 
4200 


This is a vessel of moderate size combining all the latest 
improvements in construction, armour, and armament. 
The hull is built entirely of Siemens steel; the armour is 
‘*compound”’ or steel-faced, consisting of an armour belt 
extending 120ft.in length, and protecting the engines, 
boilers, and magazines with cross-armoured bulkheads at 
ends of belt reaching from 4 ft. below the water-line to the 
main deck. Above the main deck amidships is an armour- 
plated battery with donble embrasures at the fore end, 
and containing in all six guns. The armour-plates are 
worked on a teak backing, and are screwed to the skin 
with bolts and nuts from the inside, so arranged as not to 
wound the steel face of the armour. Horizontal armour 
of steel plates is worked from the battery to ends of vessel, 
forming a shell-proof and water-tight deck 4 ft. below the 
water, protecting the steering apparatus, &c. The bottom 
is covered with teak planking 3in. thick, and zinc sheath- 
ing from keel to 3 ft. above water, as a protection against 
fouling. The vessel is fitted with double bottom, an 





divided by transverse bulkheads and steel decks into 





48 water-tight compartments. The plating of the hull 
varies from 3 in. to yin. except behind the armour, where 
it is lin. thick. She has two pole masts, and an area of 
sail 10,000 square feet. 

The armament consists of six Armstrong’s improved 
type Sin. 11} ton long breech-loading guns fitted in battery 
and so arranged as to give an all-round fire; one similar 
gun on upper deck forward and one aft; also six 44 in 
broadside guns on upper deck. : 

The engines consist of two sets of inverted componnd 
surface -condensing engines of the collective indicated 
power of 4500 horses—each set working its own screw, and 
being fitted in its own separate engine-room. The boilers 
are eight in number, cylindrical; the boiler room being 
divided into four separate water-tight compartments. 

The steel-faced armour used, of 9in. thickness, has 
been found in practice to be equal in shot resistance to 
iron armour of 12 in. thick, and to resist a shot from a 12. 
ton muzzle-loading gun at 10 yards; while the guns used 
in this vessel, though weighing each only 11} tons, are 
able to penetrate 13.3in. of ordinary armour at 70 yards, 
and this is equal to the penetrating power of the service 
muzzle-loaders of 18 tons weight. 

A reference to the drawing exhibited shows that no less 
than five of the guns can be brought to act almost ina 
direct line ahead ; while an all-round fire is obtainable in 
which nearly every gun can participate. 

The speed is expected to reach 13} knots, and the coal 
carried is sufficient to enable the vessel to steam ata low 
rate of speed—say 8 knots—6000 miles, or at a speed of 
10 knots to cover 4300 miles of distance. 

The effect of substituting steel for iron in the hull, and 
steel-faced armour for iron armour, has been to obtain the 
same strength and resistance to shot that could have only 
been obtained in an iron vessel of similar size and strength 
with 510 tons additional material, and when increased in 
dimensions to meet this (as given below) a further 350 tons 
— be needed for the extra weight due to the enlarged 

ull. 

An iron built and armoured vessel constructed to carry 
this additional weight, and of such extra dimensions as 
would be necessary if the same speed were to be main- 
tained, dranght of water preserved, and coal-carrying 
capacity maintained, would have to be increased in size 
displacement, and power as follows : 

he iron ship would have to be constructed : 


Length nes eco ove 260 ft 
Breadth ... ne pw 55 ., 
Displacement is eco aS 5200 tons. 
Coal to be carried ons on 720 ,, 


Power am oes eso e . 5000 ,, 
against the steel vessel with steel-faced armour, as already 
described, and being, viz. : 


Length .. of w« ae 
Breadth ... ovo = ove én 50 ,, 
Displacement on we sie e+ 4200 tons, 
Coal to be carried ... 5 wee 650 ,, 
Power 5 


ose cos ose ese eee 4500 ,, 
In other words, it would involve 1000 tons additional dis- 
placement, and 500 additional horse power, to possess 
equal speed and shot-resisting power and to carry 70 tons 
additional coal to enable it to travel an equal mileage 
without re-coaling. 

The increase of the material is arrived at from adopting 
one-quarter extra thickness in iron in the hull beyond that 
used for steel, which barely gives an equivalent strength, 
and one-third more weight in the armour than that used 
in the steel-faced armour, which gives the iron armour the 
same resisting power as the steel-faced—and the 1000 tons 
extra displacement needed is the unavoidable result of 
carrying this increased weight of hull, armour, engines, 
and coal with equally good lines on a similar draught of 
water, and with the increased power needed for driving the 
larger ship at the same rate and over the same distance as 
the present vessel provides for. 

I know that some doubts have been expressed as to the 
equal reliability of steel structures to those of iron; but I 
must here say that my experience (and it has now reached 
over many years) does not in sustaining any such 
doubt. I have found steel, especially the Siemens-Martin 
steel used here, in all respects a superior material to iron. 
It possesses one-third more tensile strength, is mach more 
ductile both hot and cold, can be efficiently worked cold 
in most cases when iron must be worked hot, and where 
properly prepared and annealed where necessary, and pro- 
perly coated with paint, has in no instance given any 
symptoms of unreliability or of premature decay. 

I do not wish to assume to myself any undue credit for 
advancing the use of steel in place of iron. I know that 
the profession is greatly indebted to many others, and 
especially to the present Director of Naval Construction of 
the Navy, Mr. Barnaby, and his staff, for advancing the 
practical application of steelin the very highest degree, 
and that the very fast cruisers, Iris and Mercury, and the 
six sloops of the Comus class, are most important and 
successful instances of the usefulness of steel, while they 
have not been behind in applying it to armoured vessels ; 
and though not yet afloat, the Conqueror, the Colossus, 
the Majestic, and the Polyphemus are being built not only 
of steel but with the intention of using compound or steel- 
faced armour, as in the Almirante Brown; and I regard 
with no small satisfaction the confidence shown by such 
authorities, and the effect it must have in shortening the 
time necessary to produce a general if not a universal 
appreciation of the advantages to be looked for from the 
use of steel instead of iron in structures of all descriptions. 

I am unable in the present paper to do more than state 
generally the expected speed we shall obtain. As yet the 
vessel, though on the point of completion, has not made 
her steam trials, and with the permission of the Institution 
I will add to this when they have been completed a note 


d | giving the results. 





I was anxious, however, not to keep back this paper for 
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any such information, believing as Ido that steel in the 
construction of armour-clad vessels is about to become so 
important a factor that attention cannot be called to it too 
early, and I trust that by stimulating the consideration 
of the subject and affording the opportunity for discussing 
its important advantages, this paper may not be without 
some slight benefit. 





THE STABILITY OF MERCHANT SHIPS. 
On the Stability of Certain Merchant Ships.* 

By W. H. Wuire, Lette Constractor of the Navy, 
and Instructor in Naval Architecture, Royal Naval 
College. 

pensee the current season at the Royal Naval College 

the students of naval architecture of the second and third 

years have performed certain calculations of which the 
results will probably have an interest for the members of 
this Institution. By the kindness of some eminent firms 
we were furnished with the drawings of several typical 
merchant ships, and with the results of inclining experi- 
ments made for the purpose of ascertaining the vertical 
position of the centres of gravity of those ships. The 
experiments had been made when the ships were complete 
in all respects, but no cargoes on board; and from the 
data thus obtained estimates had been framed for the 
vertical position of the centres of gravity corresponding to 
various conditions of loading. Our students were thus 
furnished with the information necessary to the construc- 
tion of the curves of stability and metacentric diagrams, 
and, in most cases, they were —— how to perform the 
calculations while working upon these curves. In other 
words, we have been able to make class-exercises useful 
not merely for instructional purposes, but as a means of 
obtaining exact information respecting the stability of 





conditions of lading at the same draught. When the vessel 
is floating light with all spars on end, the centre of gravity 
G, is .4ft. above the metacentre M,, and the ship will not 
‘* stand up ;”’ requiring to have ballast on board before she 
is shifted in port. When she is fully laden with a homo- 
geneous cargo of such a density as will completely fill the 
available spaces, the centre of gravity G, is 1.3 ft. below the 
metacentre |M,. The curve G,GG, shows the locus of 
the centre of gravity of ship and cargo, as the ship is 
gradually brought lower in the water by successive addi- 
tions to the cargo, which is always supposed to maintain 
its assumed density, and to have its up surface kept 
level in the hold as the stowage proceeds. For this diagram 
I am indebted to Mr. John Inglis, Jun. 
Passing to Fig. 2, the two curves of stability given call 
for brief explanation. The curve A corresponds to the 
dition of h us stowage just explained, and to 
a matacentric height of 1.3ft. The curve B corresponds 
to that stowage of cargo which, with the same dead weight 
as in curve A, would give a metacentric height of 3 ft. 
A comparison between these two curves shows how influ- 
ential upon the form and range of the curve of stability is 
the vertical position of the centre of gravity; that being 
the only change assumed. Although the range of the 
curve! A is considerable, the small initial stability which 
the ship possesses when thus stowed would clearly prevent 
her from being sent to sea in that condition. st or 
dead weight of some kind would have to be associated with 
the homogeneous cargo; and probably sufficient stiffness 
would not be secured until the conditions of the curve B 
were approached. There would be no difficulty in securing 
this or even greater stiffness by suitable stowage ; and 
interest chiefly centres in the fact that in this case, which 
is a fairly representative one, the stowage essential to 








proper initial stability also insures a very large range of 
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This new departure will be followed, I trust, by more 
work of the same kind. If other firms will furnish me with 
the corresponding information, we will make similar caleu- 
lations on their behalf, so far as the number of students 
under training will permit. And I hope the college may 
thus be made increasingly useful to the mercantile marine, | 
by assisting to add to the stock of information relative to | 
the stability of merchant ships. 

There can be no question but that exact inquiries on this | 
subject may be rrosecuted advantageously much farther | 
than they have yet been. I am fully sensible of the value 
of what been done in this direction by some firms and 
by the officers of Lloyd’s Registry. But there are so many | 
types of merchant ships and so many conditions of loading, 
that much remains to be done; and the assistance which 
the college can give may be of some value. 

_ As illustrations of the very various conditions of stability 
in different types, I would refer to the four illustrations | 
given below. ‘Two of these illustrations are selected from 
work done recently by students of the college, and the other 
two from calculations made at the Admiralty for merchant 
ships brought into the service. I have to thank my friends 
Messrs. A. and J. Inglis, of Glasgow, for permission to | 
publish the results of calculations made for two of their 
ships, and for the necessary experimental data upon which 
the calculations are based. } 

The following Table contains the principal dimensions, 
&c., of these four selected ships. Three of them are | 
steamers, and the fourth is a sailing ship. To each of | 
these vessels a distinguishing letter is attached, to facilitate | 
references. 
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ially to the higher relati itions of the centres of 
outs t te ang wd me ge f} the top of the keel, with a metacentric height of 2.9 ft. 


| ships than is usual in war-ships. 


Anales of Iuclination 

merchantmen bring the transverse metacentres so low 
down in the ships that the nece sail-carrying power 
can only be obtained by bringing the centre of gravity 
also low down ; and this position of the centre of gravity 
favours a large area and range of the curve of stability. 

The important influence of cargo-stowage upon stability 
need not be dwelt upon further, although it applies to 
steamers as well as sailing ships. It may remarked, 
however, that war-ships with full sail power have their 
weights very differently distributed, in the vertical sense, 
from merchant ships. The centres of gravity lie higher 
in war-ships, and to gain sufficient initial stability, very diffe- 
rent forms and proportions have to be adopted than are pos- 
sible in merchant ships. Owing to these differences, and 


gravity in war-ships, comparatively moderate ranges 0’ 
the curves of stability are obtained. 

The vertical distribution of the weights in a war-ship is, 
to a great extent, fixed for the designer, whose duty it is 
to choose such forms as will secure the necessary stiffness 
and range of stability ; and hence the consideration of 
stability occupies a prominent place in war-ship design. 
On the other hand, the stowage of merchant ships not merely 
varies from time to time, but is always out of the power of 
the designer ; hence it is natural that less attention should 
have been given to the consideration of stability in merchant 
But it may be questioned 
whether these circumstances have not led to too little 
attention being given to the subject, and to too favourable 
assumptions being made in some cases. ieee 

Figs. 3 and 4 contain respectively the metacentric diagram 


| and the curves of stability for a merchant steamer of 
| moderate speed, chiefly designed for cargo carrying, but 


having accommodation for a few passengers. She has 
large deck-houses amidships, and turtle-back covers at 
bow and stern. A deep water ballast tank is built above 
the floors. Her rig is moderate. The point marked G 
shows the position of the centre of gravity in the light 
condition without ballast but with boilers full. The 
metacentre M is then about 1.25 ft. below G, and the 
vessel could not stand up or be shifted without ballast. 
Taking a load draught of 18 ft. 3in. and supposing the 
whole of the cargo spaces filled with homogeneous cargo, 
the centre of gravity would be at G,, about 8 ft. above 








Taking the sailing ship first, Fig. 1 shows the metacen- | 
trie diagram, and Fig. 2 the curves of stability for two | 
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the tre. The point G, shows the position of the 
centre of gravity, when the ship is laden so as to have a 
metacentric height of 2} ft. at the assumed load line. 
It may be mentioned in passing, that the ship with some 


kinds of cargo would be loaded to 21 ft. instead of the 
draught chosen, and in that case with a homogeneous cargo 
and no ballast the centre of gravity would be as nearly as 
possible coincident with the metacentre. 

In Fig. 4 two curves of stability are shown, both for 
18 ft. 3in. draught. The curve A corresponds to the 
position G, (Fig. 3) of the centre of gravity, which oe 
2.2 ft. metacentric height. The curve B corresponds to 
homogeneous stowage, and the J mye G, (Fig. 3) of the 
centre of gravity. It need hardly be said that this vessel 
could not carry a homogeneous cargo completely filling 
her cargo spaces, unless she also carried a considerable 
weight of water ballast. Here, as in the preceding illustra- 
tion, the stowage which secures sufficient initial stability, 
also insures so low a position of the centre of gravity in 
the ship as to give a very large range of stability. 

Another feature in this ship which has some interest, 
but no practical importance, may be mentioned. As this 
ship takes in homogeneous cargo of the density assumed in 
curve B (Fig. 4) there is a considerable range of draught 
intermediate between the load and light draughts where 
the centre of gravity lies below the corresponding meta- 
centre. That is to say, for this range of draught the ship 
could stand up without ballast, although she cannot do so 
either when =“ laden or quite light. 

Figs. 5 and 6 give the particulars of stability for a 
passenger steamer of high speed, fine form, and small 
cargo-carrying power. ‘There are full deck-houses, and 
a light rig. In the light condition the centre of gravity G 
(Fig. 5)is .2ft. below the metacentre M. At the load 
draught the metacentric height has been assumed to have 
three different values, simply for “ap eae of illustration. 
Curve A (Fig. 6) is drawn on the supposition that the 
vessel is laden so as to have 2ft. metacentric height, and 
this is probably close to her actual stability fully laden. 
Curve B corresponds to a metacentric height of 1 ft. only 
and even with this small initial stability the centre of 
gravity lies so low in the ship that the range of stability 
considerably exceeds 90 deg. Curve C is purely hypo- 
thetical. It corresponds to a negative metacentric height 
of .5ft., in which condition the vessel would not rest in 
stable equilibrium when upright, but would loll over to 
19 deg. before she reached a stable position. Then, if the 
inclining forces continued to act, the vessel would op a 
considerable moment of stability to the inclining forces, 
and would not become unstable until a range of 76.5 deg. 
was reached. hs ' 

This case Bectutee Re ai owe capsizing which a 
ship floating light or laden with homogeneous cargo may 
paaeals pr Siw she is virtually unstable and lolls over to a 
considerable inclination. It is curious to note that the 
positive part of the curve C (Fig. 6) above the axis exceeds 
in range and area the curves of stability for several classes 
of unmasted iron-clad monitors of low freeboard. The 
curve D in Fig. 6 shows the actual curve of stability for 
the Abyssinia monitor, now stationed at Bombay, which 
made the passage out from England in the depth of the 
winter of 1870, without convoy. This vessel being designed 
for harbour defence, has her upper deck only 23 ft. above 
water, with a draught of 15ft. A low armoured breast- 
work rises about 4} ft. above the upper deck for a certain 
length amidships. The small range and area of the curve 
of stability are due to this low freeboard, and to the very 
high position of the centre of gravity in the ship result- 
ing from the disposition of the protective materials. The 
centre of gravity is .83 of the depth above the flat-keel, 
this depth being measured from the upper deck at side. In 
the case of the merchant ship illustrated by Figs. 5 and 6, 
the height of the centre of gravity above the top of the 
keel is only .52 of the depth when she is laden so as to 
have a metacentric height of 2 ft. . 

The centre of gravity of the merchant steamer lies low, 
not merely when compared with the low freeboard monitor, 
but when compared with unarmoured war-ships. For 
instance, let the vessel C be compared with H.M.’s despatch 
vessel Iris, which is lightly armed and lightly rigged. In 
the Iris the provision of great engine power, a good coal 
supply, and the protection of the machinery by wing coal 
bunkers, leads to a virtual distribution of the weights which 
brings the centre of gravity .63 of the moulded depth above 


In the fully laden condition, with a displacement of 
3735 tons and a mean draught of 19 ft. 9 in., the transverse 
metacentre of the Iris is .73 of the moulded depth above 
the top of keel. Now, supposing that it was desired, on 
any ground, to adopt the form of the merchant steamer C, 
instead of the Iris form, and to keep the displacement 
unchanged, the draught of water of the steamer C would 
be increased to rather more than 20 ft., and the height of 
the transverse metacentre above top of keel would be 16} ft. 
If the same vertical distribution of weights was maintained 
as exists in the Iris, and the same freeboard, the centre of 
gravity would be aboat 17} ft. above the top of keel in the 
new ship, that is to say, there would be a negative meta- 
centric height of 1ft.; or to put the case differently, if the 
new ship were to have a positive metacentric height of 
2ft. when fully laden, her centre of gravity would have to 
be brought 3ft. lower than the centre of gravity is in the 
Iris; and such a change would be practically impossible, 
supposing all disposable weights to be moved down to the 
lowest assignable positions, and supposing coal protection 
in the upper bunkers to be dispensed with. : 

This contrast enforces the remarks made ge 
to the different conditions ruling the designs of war-ships 
and merchant ships, and as to the important influence 
which considerations of stability have upon the choice of 
forms and proportions in war-ships. 3 
Figs. 7 and 8 illustrate the last of our examples. This 
ship is a cargo and passenger steamer of good speed, with 
light rig, heavy deck-honses, and turtle cover at the bow. 
In the light condition with no ballast, the centre of gravity 
is .7ft. above the metacentre, as indicated by G in 





Fig. 7. When laden to 23 ft. with a homogeneous cargo, 
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which fills her completely, the metacentre is coincident 
with the centre of gravity G,. If a deeper draught of 25 ft. 
were chosen, a homogeneous cargo would bring the centre 
of gravity to G, about .6 below the metacentre. If a 
metacentric height of 24 ft. is obtained by suitable 
stowage at 23 ft. draught, the centre of gravity is at G,. 
The curves of stability in Fig. 8 have been calculated for 
23 ft. draught and the two positions G, and G, (Fig. 7) of 
the centre of gravity. Very similar remarks apply to these 
curves as to those in Fig. 6. Although the ship is not 
adapted to carrying homogeneons cargoes which would fill 
her, independently of the use of ballast, she is very success- 
ful in the trade where she is engaged, and I am informed 
that she performs her services without taking in ballast 
either in port when light, or when proceeding to sea. Care 
is taken never to allow the ship to reach the extreme light 
e ndition indicated in Fig. 7. coals, &c., being put on board | 
as the cargo isdischarged. Careful snd intelligent manage- 
ment is reyuired no doubt with many classes of merchant | 
ships, and it would be unwise to lay down any hard-and- 
fast rules as to the stiffness of ships in the extreme 
light condition. If, for example, it could be shown | 
that the adoption of great length in relation to beam | 
was productive of economy of steam power when sbips 
are fully laden, then such economy would outweigh 
the absence of the power to stand up, or to be shifted in 
yort, when light, without ballast. The use of water ballast, 
of course, makes it possible to increase the stiffness at very 
small cost when desired. Bunt, on the other hand, there 
seems to be good reason for thinking that extreme narrow- 
ness in proportion to length and draught does not promote | 
economy of steam power ; and the movement in favour of 


greater proportionate beam which is now taking place | favourable to initial stability, and the assumption seems to | inclination. 





(For Notice, see Page 359.) 

















The case illustrated by Figs. 7 and 8 is representative of 
many first-class ocean-going steamers of high speed ; they 
are very crank, or unstable, when light, but have sufficient 
stiffness when laden, the upper spaces being assigned to 
passenger accommodation, and the cargo stowed low down. 
In contrast to these may be mentioned some classes which 
have come under my notice where there is ample stiffness 
when the ships are light, or only laden with their ordinary 
coal supply ; and where the range of stability in this light 
condition would be quite sufficient to enable a passage to 
be made from port to port without ballast. When fully 
laden, however, with certain kinds of cargo these ships 
may lose in stiffness as well as in the range of their 
stability, and actually require either to be ballasted or to 
carry dead weight low down, to obtain a reasonable 
initial stability. 

The very marked differences between the conditions of 
stability in different types of merchant ships indicate the 
desirability of determining those conditions for each type. 
Many leading firms recognise this so far as to make the 
experimental determination of the initial stability of the 
ships they build a matter of routine ; and I take the oppor- 
tunity of expressing my thanks for the valuable informa- 
tion which has been given me by these firms. At present 
I think the best practice gives the following particulars : 

1. The metacentric diagram from light to load draught. 

2. The experimental determination of the position of the 
centre of gravity in the light condition. 

3. The estimate of the position of the centre of gravity 


| for the ship when filled with homogeneous cargo of such a | be exceptions to this rule. 


density as to fill her holds. 
This last is taken to be the condition of stowage least 
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successful ships do not possess sufficient stability to be 
laden in this manner. 

To these particulars it seems desirable to add others, 
indicating the character and range of the curve of stability. 
The complete calculations for such a curve are laborious, 
but it is to be observed that when once the curve of 
** surface stability ’’ has been determined for an assigned 
maximam load-line, the changes produced by variations in 
stowage of the given dead weight can be made very simply, 
and any gain in freeboard due to reduction in dead weight 

| will usually favour the stability. Hence it would be 
| unnecessary to perform more than one such calculation for 
| each type. In all probability even this might ordinarily be 
avoided, by substituting a direct calculation for the 
** beam ends ’’ position of the ship (90 deg. of inclination 
to the vertical) for the usual polar integration. Taking, 
for example, the most moderate metacentric height likely to 
| be accepted in a ship when fully laden, the vertical position 
of the centre of gravity can be fixed approximately. The 
position of the centre of buoyancy at 90 deg. inclination 
can be determined by a very simple calculation. Thus the 
| righting moment or upsetting moment at that inclination 
| can be estimated, and the character and range of the curve 
of stability can be inferred by any one having experience of 
this kind of work. 

All the examples given in this paper have had one feature 
in common, viz., that thestowage requisite to obtain a reason- 
|able amount of initial stability also secures a righting 
| moment in the extreme ‘‘ beam ends ’’ position. There may 
On the other hand, there are 
| cases where extreme crankness in the upright may be asso- 
| ciated with a range of stability going far beyond 90 deg. of 
It is unders' , of course, that in the con- 





will have the effect of increasing the initial stability of | be reasonable; although if it errs at all it is probably on | struction of curves of stability no weights are a to 


merchant steamers in the light condition. 


the side of safety, as it has been shown above that many 


| move, nor any water to enter the interior of a ship, how- 
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ever great the inclination. These assumptions are fair 
enough as between ship and ship, although they scarcely 
represent the facts. or instance, weights will almost 
certainly shift, and in most cases at extreme inclinations 
water will pass into the interior through hatchways, &c., 
near the middle line. Hence it follows, that the possession 
of a considerable’ righting moment on the curve of stability 
at 90 deg. inclination must be ed in a qualitative 
rather than a quantitative sense. It indicates, in fact, 
that the ship has a very large margin of safety against cap- 
sizing under the assumed conditions ; but gives no assur- 
ance that her cargo may not shift, or that she may not 
founder in consequence of the entry of large masses of water 
into the interior. 

In conclusion, I would in appeal to the members of 
this Institution to give us the means of making our work at 
the Naval College of practical use to the mercantile marine, 
and of value to the students. We have already learnt much 
from the work done, of which a few examples have been 

iven ; and nothing but advantage can result, I think, from 
urther work of the same kind. 





TELEGRAPHY IN New YorkK.—The Western Taion 
Telegraph Company, New York, receives in New York 
alone 65,000 messages daily. 





THE LATERAL PRESSURE OF 
EARTHWORK. 

Av the meeting of the Institution of Civil —- 
held on Tuesday, the 5th of April, Mr. Brunlees, F.R.S.E., 
vice-president, in the chair, the paper read was on ‘‘ The 
Actual Lateral Pressure of Earthwork,’’ by Mr. B. Baker, 
M. Inst. C.E. 

The author dealt with the actual lateral pressure of 
earthwork as distinguished from the ‘ text-book’’ pres- 
sures which, as Professor Barlow pointed out half a 
century ago, were based upon theoretical calculations that 
disregarded the most vital elements existent in fact. The 
question affected the stability of retaining walls, the 
strength of tunnel linings, the timbering of shafts, head- 
ings, tunnels, deep trenches for sewers, and many other 
works of every-day practice. Attention was directed to 
the measurements by Lieutenant Hope, R.E., of the direct 
thrust of sand on a pressure-board, which was found to be 
equivalent to that of a fluid weighing 19 lb. per cubic foot, 
and to the experimental brick retaining walls tested by the 
same officer, when pressures of half that intensity were 
recorded, and these actual pressures were com wit 
the corresponding theoretical pressures of 27 Ib. and 23 lb. 
per cubic foot. General Pasley’s and General Cunning- 





h | the wall was 35ft. 9in. high, and 13 ft. (or 36 
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hame’s model revetment walls were then referred to, and 
General Burgoyne’s experimental masonry walls, 20 ft. in 
height. Colonel Michon’s 40 ft. wall, averaging ly 
more than one-twelfth of its height in thickness, and Mr. 
Constable’s ‘“‘ toy’’ retaining of wooden blocks with 
pease for earthwork, indicated no less than the previously 
cited experiments that the actual measured lateral pres- 
sure of good filling hardly ever exceeded one-half of the 
‘* text-book’’ pressure corresponding to the given slope of 


repose. 

The author’s experiments on the direct laterai pressure 
of ballast and large stones were next summarised, the 
results being in general considerably lower than those 
obtained by Lieutenant Hope. His experience on the 
34 miles of ~~ timbered trenches and other works of 
the underground railway, also furnished many examples 
of the actual pressure on timber walings, tunnel headings, 
retaining walls, and vaults. Exceptionally light works 
standing perfectly, and apparently very heavy works which 
had failed, alike served to prove that the designing of 
retaining walls was in most instances more a matter for 
judgment and experience than for calculation. Thus one 
of the walls on the Metropolitan Railway, which should 
have failed with a fluid pressure of 19 lb. per cubic foot, 
had stood perfectly, whilst another wall capable of resist- 
ing 1071b. had occasioned much trouble. During the 
construction of the line, the wall on the west side of the 
Farringdon-street Station failed bodily, by slipping out at 
the toe, and falling backwards on to the slope of the earth- 
work. This wall was 29 ft. 3in. high above the footings, 
and 8 ft. 6 in. thick, and the soil consisted of 17 ft. of made 
ground, 3ft. of loamy gravel, and 9ft. of clay. On the 
opposite side of the station the ground was retained by 
vaults, 29ft. high by 17 ft. deep, but these also slid for- 
ward, and came over at the top, the movement continuing 
even after the work had been doubled in thickness. The 
softening and lubricating action of water on clay was the 
proximate cause of these failures, as otherwise the latter 
— would have resisted a fluid pressure of 92 lb. per cubic 
oot, 
The failures of dock walls, though numerous and instruc- 
tive, afforded no direct evidence as to the actual lateral 
pressure of earthwork, because in nearly every instance 
the failure was traceable to defective foundations. Refe- 
rence was made to the original Southampton Docks wall 
constructed forty years ago, having a height of 38 ft. from 
foundation to coping, and a thickness at the base of 32 per 
cent. of the height between the buttresses, and of 45 per 
cent. at the buttresses. If founded on a rock bottom, a 
fluid pressure of 40lb. per cubic foot would have been 
required to overturn the wall ; but before the backing had 
been carried to the full height, the wall moved forward in 
places as much as 3ft. In the recent extension of the 
same docks the wall had an effective thickness of 45 per 
cent. at the base, and a fluid resistance of from 60]b. 
to 70lb. The Whitehaven Dock wall, 38 ft. high and 
13 ft. 9in. thick, stood perfectly, whilst the Avonmouth 
Dock wall of the same height, and 16 ft. thick, failed. A 
somewhat similar case of sliding forward occurred at the 
New South Dock of the West India Docks, London, where 
er cent. of 
the height) thick at the base. The fact that the stability 





of a dock wall depended far more upon the foundation than 
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upon the thickness was well illustrated by the quay wall at 
Carlingford, which had a height of 47 ft. Gin., and a thick- 
ness of only 15ft. at the base. In contrast with this slight 
structure was cited the Marseilles Dock wall, having a 
thickness of 16 ft. 9in. for a height of 32ft. One of the 
boldest examples of a lightly proportioned wharf wall was 
that built by Colonel Michon at Toul. With a height of 
26 ft., and a batter of lin 20, the thickness of the wall 
through the counterforts was only 3ft. 7in. at the base, 
and though the filling was ordinary material, and the 
floods rose within 6ft. of the top of the coping, no move- 
ment had occurred. Reference was made to the failures of 
dock walls at Belfast Harbour, and in the original portion 
ofthe Victoria Docks, and the proportions adopted in 
more recent works were cited. An early example of a suc- 
cessful wall on a very bad foundation was afforded by Sir 
John Rennie’s Sheerness wall. The subsoil consisted of 
loose running silt for a depth of about 50 ft., covered with 
soft alluvial mud, and the depth at low water was 30 ft. 
A piled platform was prepared, and upon this the wall, no 
less than 50 ft. in extreme height, and 32 ft. in effective 
thickness at the base, was built. Another exceptionally 
heavy but more modern dock wall was that of the Chatham 
Dockyard Extension, the extreme height of which was 
43 ft., and the thickness at the base 21 ft., or, say, 50 per 
cent. of the height. 

Walls made of large concrete blocks resting upon a 
mound of rubble had been constructed in many of the 
Mediterranean ports, generally with success but occa- 
sionally with failure, as at Smyrna, where, owing to the 
great settlement, six and seven tiers of blocks had to be 
superimposed instead of four, and the quay wall had after 
all to be supported by a slope of rock in front. The pro- 
portions arrived at by experience were a width of 9 metres 
at the top, and a thickness of not less than 2 metres 
for the rubble mound, a depth of 7 metres below water, 
and a thickness of 4 metres for the concrete block wall 
resting on the mound, and a minimum thickness of 
2.5 metres, and a height of 2.4 metres for the masonry 
wall coping the concrete blocks. Examples were not 
wanting of walls founded on rubble mounds where the 
thickness held a smaller ratio to the height than the 42 per 
cent. consid sary by French engineers. ‘The 
lightest of all, perhaps, was the dry masonry outer wall of 
the St. Katherime’s breakwater, Jersey, which was only 
14 ft. wide at the base, for a total height of 50ft. The 
most cursory examination of the cases of failure alluded to 
would serve to justify the statement, that the numerous 
failures of dock walls did not afford any direct evidence as 
to the actual lateral thrust of earthwork. Thus, remem- 
bering that General Burgoyne’s battering wall, only 17 per 
eent. of the height in thickness, supported perfectly the 
heavy sodden filling at its back, no calculation was required 
to show that the 32 per cent. and 45 per cent. Southampton 
Dock counterforted wall, the 42 per cent. Avonmouth Dock 
wall, the 36 per cent. West India Dock wall, the 50 per 
cent. Belfast Harbour wall, and the 30 per cent. Victoria 
dock wall, would all have stood perfectly had the founda- 
tion been rock, as in the instance of Genera! Burgoyne’s 
experimental walls, instead of mnd, clay, and silt, as was 
actually the case. 

The aim of the author in the present paper has been to 
set forth, as briefly as possible, what he knew regarding 
the actual lateral thrust of different kinds of soil, in the 
hope that other engineers would do the same, and that the 
information asked for by Professor Barlow more than balf 
acentury ago might be at last obtained. Although the 
acquirement of the missing data would probably lead to no 
modification in the general proportions of retaining struc- 
tures, since these were based upon dearly-bought experience, 
and not upon theoretical treatises, it was none the less 
desirable that it should be obtained, for an engineer should 
be able to show why he believed a given wali would stand 
or fall. To assume upon theoretical grounds a lateral 
thrust, which experiments proved to be excessive, and to 
compensate for this by giving no factor of safety to the 
wall, was not a scientific mode of procedure. 

As a result of his own experience, the author made the 
thickness of retaining walls in ground of an average 
character equal to one-third of the height from the top of 
the footings, and if any material was taken out to form a 
panel, three-fourths of it was put back in the form of a 
pier. The object of the panel, as of the 1}in. to the foot 
batter which he gave to the wall, was not to save material, 
for this involved loss of weight and grip on the ground, 
but to effect a better distribution of pressure on the 
foundation. It might be mentioned that the whole of the 
walls on the Metropolitan District Railway were designed 
on this basis, and that there had not been a single instance 
of settlement, or of falling over or sliding forward. 





Tue East River BripGe.—At a recent meeting of the 
East River Bridge Trustees, President Murphy reported 
that a contract for steel required in building the bridge 
was being carried out satisfactorily. 





Port Darwin.—The principal harbour of the Northern 
Territory of South Australia is Port Darwin, which is one 
of the finest in Australia, and only second in magnitude 
and importance to Port Jackson, New South Wales. It 
is situated in latitude 12}deg. S., and longitude 130} deg. 
E. Vessels of any tonnage can enter and with safety beat 
out. It is completely landiocked, entirely free from obstruc- 
tions, and has deep water very close in to the shore. Two 
long causeways and a jetty have been built to facilitate 
landing of cargo. Passenger vessels in want of water, 
ballast, or ship's stores, can always obtain a ready supply. 
The harbour is now a free port, all customs duties, harbour, 
light, tonnage, pilotage, and other dues having been abo- 
lished since 1875. During 1879, it was proposed to rescind 
this privilege. It is high water at full and change 5 hours 
25 minutes. Springs rise from 16 ft. to 24ft.: neaps, 2 ft. 
to 12ft. The tides are irregular, the ebb stream making 
40 minutes before high water. 








‘ pensate for this constantly changing temperature of the 


NOTES FROM THE SOUTH-WEST. 

Newport.—The clearances of coal show a fair total, but 
the demand is not quite so brisk, and prices are if anythin 
weaker. The iron works are busy, and the slightly improv 
tone noticeable in the North has imparted more confidence. 
Iron rails are quoted at about 51. 2s. 6d., and bars at about 
5l. Business in ore, however, continues to be slack, and 
prices have a downward tendency. Last week’s clearances 
comprised 22,425 tons of coal, and 3927 tons of iron, of 
which 2405 tons went to Sydney, N.S.W. Of Bilbao iron 
ore 5648 tons were received. 


Petroleum at Sharpness.— Negotiations are going on by 
which it is hoped to secure the importation at Sharpness of 
much of the petroleum shipped in America. It is proposed 
to tranship the petroleum at Sharpness, and forward it by 
boat through Gloucester to Birmingham, where a large 
depot will be made. 


Cardiff.— Prices even of secondary qualities of coal have 
not fallen to the old level, but buying is by no means diffi- 
cult. Last week’s clearances comprised : coal, 103,128 tons ; 
iron, 5089 tons ; and patent fuel, 2950 tons. Iron ore was 
received as follows: From Bilbao, 6065 tons ; from Medi- 
terranean and other sources, 2973 tons. 


The Welsh Iron Trade.—It appears that the total pro- 
duction of pig iron in the country last year was 7,721,833 
tons, or about 28 per cent. above that of the previous year. 
South Wales produced 877,430 tons, or 207,572 tons above 
the production of the previous year. In North Waies the 
production was 53,000 tons, an increase of 34,047 tons on 
the quantity for the previous year, the enlargement being 
the largest, in proportion to the production, known in any 
district. The stocks of iron held in the two districts at the 
end of last year are given as—South Wales 61,000 tons and 
North Wales 8787 tons. In South Wales at the end of the 
year there were reported 70 blast furnaces in operation and 
95 idle, seven others being in course of construction, whilst 
in North Wales the number reported in blast was seven, 
three being out of blast. The production, on the average, 
of the furnaces in the South Wales district is thus shown 
to be very considerably in excess of those in North Wales. 
The figures for the year may be said to be on the whole 
satisfactory, as showing the growth of the crude iron trade 
in Wales, and as proving that the stocks in the hands of the 
makers are low in proportion to the amount of the produc- 
tion of iron in the Principality. 


Pontypridd Water Works Company.—On Saturday a 
special meeting of this company was held at Pontypridd, 
Mr. D. Davies presiding. It was held for the purpose of 
opening six tenders which had been received from con- 
tractors for constructing a large new reservoir, with 
necessary appliances, at Castell-y-Nos, Blaenllechan, for 
supplying the district with water. The tender of Mr. A. 
Kraus, Bristol, was accepted. The cost will be between 
40001. and 50001., and the reservoir is to be proceeded with 
immediately. Mr. Kraus constructed the Bristol and 
Bridgwater reservoirs. 


The Forest of Dean.—Notices were posted on Monday at 
Messrs. Russell Brothers’ iron forge in the Forest of Dean, 
intimating that contracts would terminate at the end of 
the month. Depression of trade is assigned as the cause 
of this notice. 

Penarth Harbour, Dock, and Railway.—In the House 
of Lords, on Monday, the Penarth Harbour, Dock, and 
Railway Bill was read a third time and passed. 








MACHINES FOR PRODUCING COLD AIR. 
To THE EDITOR OF ENGINEERING. 

S1r,—The discussion with Mr. Lightfoot on machines 
for producing cold air has already extended beyond the 
limits of reasonable indulgence ; but as the subject matter 
is one of almost public interest, I trust I shall be pardoned 
for still further trespassing upon your valuable space. 
In this discussion I have had but one object in view, 
namely, to satisfy myself as to the merits or demerits of 
the system so ably defended by Mr. Lightfoot. During 
this discussion the less important objections to other 
systems as enunciated by Mr. Lightfoot have disappeared, 
and we now have only to consider and compare the system 
of condensing and liquefying the surplus aqueous vapour 
‘* by and in the act of expansion’’ with that system, where 
this condensation is effected within metal pipes previous 
to expansion by Mr. Lightfoot’s method, the contained heat 
in the compressed air that remains after cooling by the 
condense water, and the latent heat of the contained aqueous 
vapour is taken up by this expanding air, and consequently 
raises its final temperature. By the other method this 
heat is absorbed by the spent cold air on its way tu the 
compression cylinder, and is discharged by the condensing 
water, and every unit so discharged reduces the final tem- 
perature. Mr. Lightfoot’s main objection to the system 
with metallic pipes is that the spent cold air is not suffi- 
cient to absorb the heat that it is desirable to remove. I 
have shown in a previous article that under the most dis- 
advantageous conditions the absorbing power of the spent 
cold air was sufficient to reduce the final temperature 
40 deg., or a gain of 25 per cent. in the effective cooling 
power of the machine. These calculations were made 
upon the assumption that the air under compression 
contained the same weight of aqueous vapour that 
it would contain at atmospheric pressure. In point of 
fact, in practical working the compressed air would only 
contain about one-quarter of the stated weight of vapour 
and the beneficial results by this method would be 
correspondingly greater. To Mr. Lightfoot’s method I 
have raised the objection ‘‘ that satisfactory results would 
require uniformity of temperature in the condensing water 
not attainable in practical working.” This objection is 
met by Mr. Lightfoot by saying that he can readily com- 





condensing water by varying the grade of expansion with an 
adjustable admission valve to the primary expansion 
cylinder. To this explanation I raised the query how this 
grade of expansion can be changed when he is compelled to 
take into the expansion cylinder a determinate weight of 
air at every stroke. This query is met by the further 
explanation that ‘‘ as the grade of expansion alters so will 
the working pressure vary.’ This is not comprehensible 
The compression cylinder is supposed to take in the same 
weight of air at each stroke, po whatever the compression 
cylinder discharges the expansion cylinder must receive : 
it appears to me that to vary the grade of expansion you 
must vary the weight of airtaken in. I could understand 
Mr. Lightfoot had he said that he varied the grade of 
expansion by regulating the admission valve to the com. 
pression cylinder or that he regulated the terminal tempera. 
ture of primary expansion by increasing or decreasing the 
flow of condensing water, thereby regulating the abstraction 
of heat ; but both of these methods would minimise tho 
productive power of the machine, and to do this at both 
ends of the process would be fatal, while under the most 
favourable construction of Mr. Lightfoot’s explanation it 
does not appear that his system gives any economic 
advantage. 
Yours truly, 


J. K. Kitsourn, 
5, East India Avenue, E.C. 








AIR COMPRESSORS. 
To THE Epiror or ENGINEERING. 

S1x,—If your correspondent ‘‘ Tramways’’ will favour 
me with his address, and is willing to place a day at m 
disposal, I shall be happy to take him to see some “ hig 
speed” and ‘‘trunk’’ air compressors at work, and will 
undertake to satisfy him fully on all the points upon which 
he is doubtful. At present he is not in a position to 
discuss the question fully, as he has evidently only had 
experience of the old-fashioned slow compressors, and this 

laces me at a disadvantage in discussing the question with 
him. It would be a mere waste of time to go on arguing 
in a circle of assumptions, when we have facts and positive 
data close at hand. As your correspondent is evidently 
much interested in the subject, it would be a real pleasure 
to me to meet him, and I feel sanguine that in a very few 
hours I could lay before him facts and figures that would 
considerably modify his present opinions. But to go over 
the whole ground again in your correspondence columns 
would be asking too much from your indulgence. 

There are, however, one or two points in the letter which 
I must refer to. It is very evident your correspondent has 
only skimmed my paper, not studied it, for he has at least 
twice admitted having misread or misquoted portions of it. 
And the answer to many of the points raised in his last 
letter would be almost to re-write my paper. 

{ enumerated sundry sources of loss in the slow-moving 
compressors (chiefly ,occurring on the inlet side and 
reducing the volume actually received into the cylinder for 
compression), which losses, coupled with the difference 
in speed would soon account for the difference between 
the relative sizes | have given for a quick-running 
‘*trunk ’’ air compressor and a slow-going old-fashioned 
one. Some time ago I erected at Ladyshore Colliery, near 
Bolton, a ‘‘ trunk’’ air compressor with 14 in. air cylinder 
x 2ft. stroke, which was intended to act as an auxiliary or 
a ‘stand-by ’’ to an old-fashioned compressor of 16 in. air 
cylinder x 4 ft. stroke. No. 1, the ‘trunk ” was driven 
by a 144 in. steam cylinder ; No. 2, the old engine, was 
driven by a 20-in. steam cylinder. Owing to some 
additional engines being put down below, No. 2. was found 
unequal to the work, so that when all the underground 
engines were at work the pressure dropped below 30 lb. 
No. 2 engine was running when we started No. 1, but we 
ran the air pressure up until it pulled up and stopped No. 2 
engine. No. 1 then continued to do the work, without any 
aid from No. 2, maintaining nearly 60 lb. pressure, and 
frequently running the pressure up to 100lb. The old 
engine is now never used, but merely kept as a stand-by. 
The difference here, .making allowance for the higher 
pressure, is much greater than in the caseI gave, which 
‘* Tramways ”’ says is ‘‘ going too far.”’ 

Your correspondent says, ** A great objection is raised 
to the old-fashioned compressor because the valves are too 
small to admit of quick running ; but this kind of com- 
pressor is not designed to run at a high speed,”’ &c. This 
is putting the boot on the wrong leg entirely. It is not 
that the engines are —_* designed to run “slow,” 
but that owing to the defects of the valves they will not 
work efficiently if run ‘‘ quick.’’ There is no difficulty 
whatever in running the engines ‘‘ quick’’ if only the 
valves would allow of it. Most colliery managers who 
have had to do with air compressors have had some 
experience of this, when trying to eke out a little more air 
from their compressors by ranning at higher speed. 

In general, the objections raised by your correspondent 
to high speeds for air compressors would apply equally to 
high speeds for steam engines of any kind ; for in his letter 
he comes down simply to the question of wear and tear and 
economy of fuel. I think I need not follow him here, for 
the general practice and experience of the present day are 
sufficiently in my favour. 

I confess I am unable to follow him in his nice distinc- 
tions about ‘‘ reduction’’ and “‘ prevention’’ of heat. It 
seems to me to be a mere playing upon words, ignoring the 
obvious meaning of things, and is altogether too scholastic 
and hypercritical for me. I should say the heating was pre- 
vented, if the air entering the cylinder at say 60 deg. Fabr. 
never rose above that temperature. If, on the other hand, 
its temperature is raised to a degree corresponding to the 
grade of compression plus the friction, and none of that 
heat carried away but all retained in the air, then I should 
say it was neither prevented nor reduced. If, again, it 
comes out at less temperature than is due to those causes, 
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I should say it was reduced. If, with one set of valves, it 
indicates a temperature of 180 deg., and after doubling 
the area of the valves it only indicates 75 deg.. I should re 
the heating was reduced. If ‘‘ Tramways’’ can furnis 
me with a more scientific term or expression to convey the 
same meaning, without involving a long sentence, I shall 
be happy to adopt it. 

With regard to what ‘‘ Tramways” calls my ‘‘ extraor- 
dinary statements,’’ I admit that be did not simply say that 
I “‘was wrong ;” but he suggested it, and that, too, in a 
much less agreeable way—telling me, in effect, to go back 
to school and begin learning ‘‘ something” about gases and 
heat, which certainly looks like a delicate intimation that 
I know nothing whatever of the subject. This is a safe 
role for “‘ Tramways ;”’ for without in any way committing 
himself, he is enabled to pass before your readers as a 
personage brimful of gas and heat. It placed me in a very 
unfair position, and I asked him to state in what particular 
points I was wrong, in order that I might be able either to 
defend myself or admit my errors. But he is not to be 
driven from his safe ground, and his answer is simply that 
he “ would rather not.’’ I am, therefore, justified in con- 
cluding that he is unable to do so. 

I have only again to say that I hope “‘ Tramways’’ will 

ive me an opportunity of meeting him, and continuing the 
Sscussion of this question personally. 
Iam, &c., 
Joun STURGEON. 








TRADE MARKS IN THE UNITED STATES. 
To THE Ep1TorR OF ENGINEERING. 
£1r,—It will be of interest to many of your subscribers 
to know that a new Act for the registration and protection 
of trade marks in the United States of America has been 
passed by Congress, and, having now received the approval 
of the President, has become law. This Act has been 
passed to remove the difficulty created by the decision of 
the Supreme Court declaring the Act of July 8, 1870, 
unconstitutional. Registration can now be effected for 
British subjects without any doubt as to the legal value 
thereof. 
We are, your obedient servants, 
HASELTINE, LAKE, AND Co. 
Southampton-bnildings, London, April 5, 1881. 








AMERICAN EXPRESS LOCOMOTIVE, 
To THE EpirorR oF ENGINEERING. 

Siz,— Under the above heading you publish last week 
a very interesting description of one of Mr. Wootten’s 
express engines as used on the Bound Brook route between 
Philadelphia and New York. In case you should think it 
of sufficient intereSt to publish, I send you a short account 
of a run I was, by Mr. Wootten’s kindness, enabled to 
make on one of the above engines in August last. 

The fastest train during the day is one leaving Phila- 
delpbia at 7.30 a.m.; this leaves Wayne Junction at 
7.40 a.m. and reaches Bound Brook at 8.44 a.m., making 
one stop, viz., at Trenton Junction, besides slackening 
speed over the Delaware River Bridge, completing the run 
of 55 miles in 64 minutes. The track is laid for the 
greater part of the way on stone ballast, the remainder 
being gravel; the ties (of white oak) are placed as close 
together as space for packing will allow ; the rails are of 
steel, they have a T section with flat bottom flange, and 
weigh 66 1b. per yard. 

The day on which I made the trip the train consisted of 
four cars, one being a Pallman with six-wheel trucks, the 
other cars were the ordinary passenger cars with four- 
wheel trucks, and would weigh empty about 41,000 lb. ; 
the Pullman car would weigh empty about 52,000lb., 
giving a total weight, exclusive of engine and tender, of 
175,000 lb. ; this is the usual train, and I believe I am 
correct in saying it would on no occasion exceed five cars. 

Besides the stop at Trenton Junction and the check at 
Delaware River Bridge, we had to slacken several times at 
crossings, &c., but notwithstanding this the engine made 
the run easily in schedale time, maintaining steam well 
throughout, and during portions of the journey travelling 
ata rate of 74 miles per hour. I never rode on an easier 
engine at such high speed ; she swayed very little, and I could 
perceive no motion on the drawbar due to the recipro- 
cating parts. 

The engine carries as its crew two men and a boy, the 
engineer rides on the right-hand side of the cab and 
attends to the pumps, brakes, and sand gear. The boy 
rides on the left-hand side of the cab, rings the bell, and 
sees to the cylinder lubrication. The fireman rides on the 
tender, and his duties are limited to firing, the only boiler 
fitting at that end of the engine being a steam gange. 

The fuel used is anthracite, in lumps about the size of 
half a brick, mixed with smaller coal (chestnuts). A fire 
about 4 in. deep is maintained! over the bars, the ashpan is 
not provided with dampers, but is perforated all round 
with holes and is open at the back ; between each water tube 
and the next]a cast-iron firebar is placed, and solid round 
bars are substituted for water tubes in one or two places to 
facilitate drawing the fire, cleaning the grate, &c. 

The second notch you refer to the engine being worked 
in, is the second notch from the centre of the quadrant, 
there being about nine notches on each side of the centre 
notch. The valves, as usual in American practice, have a 
travel when the gear is full over of 5} in., the lap being 
only ? in., consequently when notched back to give an early 
cut-off the block is brought very near to the centre of the 
link, and the small travel and consequently small opening 
for exhaust are, I should say, answerable for some of the 

k pressure shown on the indicator card. 

The Philadelphia and Reading engine does not run 

further than Bound Brook, as the train is thence taken over 





the Central Railroad of New Jersey to Jersey City by an 
engine belonging to that company. 

The Philadelphia and Reading engine has to wait 33 hours 
at Bound Brook for the return train. The smokebox 
door is provided with a register arrangement which is 
opened while the engine is standing, and admits air to the 
smokebox so as to prevent the engine making steam. 

On the return trip the fire is maintained right into the 
dep6t (Philadelphia), and before reaching the depdét steam 
pressure is reduced by slacking back an extra safety valve 
provided for the purpose, so that the engine shall not blow 
off in the depdt. 

As soon as the engine reaches the dept, she commences 
to gain steam again, although the ventilator arrangement 
in the smokebox is left open, and by the time she reaches 
the running shed has got 1201b. of steam again. At the 
shed the fire is drawn. 

On the trip to Bound Brook and back, 120 miles, 2} tons 
of coal is barnt, giving a consumption of about 46} 1b. per 
mile. A very high figure was given for the evaporation of 
water per minute by these engines ; but this was, I believe, 
a maximum result, and certainly could not be taken as an 
average performance. 

M.I.M.E. 








OTTO v. LINFORD. 
To THE EDITOR oF ENGINEERING. 

Srz,—I must ask you to contradict that part of your 
report of this action (see page 338 of your last issue) 
which says, ‘‘On behalf of Mr. Linford it was admitted 
that his engine involved practically the same cycle of 
operation as the plaintiff’s.’’ Such is not the case. 
Several scientific witnesses were in attendance upon 
subpoena to support the denial in the pleading of infringe- 
ment, but it was thought advisable not to adduce evidence 
after the retirement of Mr. Kay (who led) consequent upon 
his appointment to a judgeship. 

Yours obediently, 
CHARLEs I, Eyre, 
Defendant’s Solicitor. 
Rolls Chambers, 89, Chancery-lane, April 5, 1881. 








STRAIGHT-LINK SUSPENSION BRIDGES. 
To THE EDITOR OF ENGINEERING. 

S1r,—If I rightly understand the letter of your corre- 
spondent ‘‘ B,’’ which appears in your issue of yesterday, he 
points out what he conceives to be a mistake in the solution 
of one of the problems treated in the paper which you are 
now pe poem on straight-link suspension bridges. I 
should of course be glad to be corrected in any inadvertent 
mistake, but in this case I think your correspondent will 
see upon reconsideration that the solution is correct as far 
as it professes to go, and that the mistake is in his pro- 
posed correction. 

It was explained at the outset of the paper that acom- 
plete theory of straight-link suspension bridges would 
demand a very complex investigation of stresses, and that 
in this paper nothing more would be attempted than a brief 
elementary examination of some of the chief problems. It 
was shown in the first place that the straight-link bridge, 
considered as a suspension bridge, requires precisely the 
same amount of metal to carry a given uniform load as is 
required in the common suspension bridge, and that like 
the latter it is incapable of carrying an irregular load 
without deformation unless it is stiffened by some auxiliary 
means. 

Among other methods described in the paper, it was 
shown that the straight-link bridge may be stiffened by an 
auxiliary roadway girder whose transverse strength should 
be sufficient to prevent any deformation of the bridge, and 
in connexion with this method the problem was to determine 
the required strength and mass of the auxiliary girder ; 
and the solution given is to the effect that when the rolling 
load covers half the bridge, the bending stress upon the 
auxiliary girder is at its maximum, and is preceisely equal 
to the bending stress upon the auxiliary girder of a 
common suspension bridge. 

This is the statement which is disputed by your corre- 
spondent, who affirms that under this condition of irregular 
load the girder will not be strained at all at the middle of 
the half span—the point which according to my examination 
is subjected to the greatest bending strain. I will endeavour 
to show briefly where I think your correspondent is mis- 


en. 

It has been shown to his satisfaction that the portion of 
rolling load concentrated at any one of the inclined stays 
is divided into two equal parts, one half being carried by 
the stay and the other half by the roadway girder, acting 
as a girder, and transferring this portion of the load 
to the ends of the girder in the same way that an 
ordinary girder transfers to its supports the load whic 
it carries at any part of its length. Notwithstand- 
ing the varying inclination of the stays this division 
of the load holds good for any load concentrated at any 
point in the length of the auxiliary girder; and, there- 
fore, it follows from the principle of the superposition of 
forces that when the rolling load covers the girder from the 
centre of the bridge to one abutment, the bending strains 
on the auxiliary girder are the same as would occur in an 
independent girder covered with a uniform load of half the 
intensity of the rolling load. 

It is, of course, true that the deflection of the girder 
would bring an augmented strain on some of the inclined 
stays, and would reduce the strain in some others by an 
amount depending on the stiffness and depth of the girder, 
the length of the stays, &c., but in conformity with the 
avowed elementary character of the paper this matter was 
not taken into account. 

However, it is evident that your correspondent also has 
not taken it into account, and the discrepancy between 
his results and my own cannot, therefore, be thus accounted 





for, and his statement can only be explained by supposing 
that he has forgotten to halve the intensity of the rolling 
load ‘‘q’’ in the second term of his expression, although 
he has done so in the first term; in other words his 
formula 


Mowq.*¥— 9.4 


should properly be 
Mpo=q . Vg ce. 
4 
This correction being made, it will be obvious that the 
maximum value of My occurs when y=~, as stated in 


the paper, and not when v=4 » a8 stated by your corre- 


spondent, and that its value is q b2 as stated in the 
paper, and not zero as stated by your correspondent. 


Yours truly, 
Westminster, April 2,1881. TT. Cuaxron FIpuer. 





DIPLOMAS FOR ENGINEERS. 
To THE EDITOR OF ENGINEERING. 

Sik,—In regard to the subject of diplomas for civil 
engineers, it may be said that there is quite as much 
necessity for a register of engineers as of medical practi- 
tioners. Persons belonging to certain medical societies 
have the sole right to practice; but engineering societies 
are not quite in the position of the various medical schools, 
which systematically teach and examine. It must be 
admitted that now-a-days the fact of belonging to one of 
the engineering societies is no criterion of either ability or 
standing. There is no restraint whatever to any person 
who pleases dubbing himself C.E. Mr. Pecksniff as a 
professional man was not altogether an ideal conception, 
and counterparts of him professionally still abound, even 
among ‘‘ members’’ and “‘ associates.’’ 

It is acknowledged that some of tke “ high priests of 
Westminster’ might have difficulty in passing the neces- 
sarily moderate examination about to be enforced in 
Canada, and it must be admitted that muck civil engineer- 
ing literature is not of a highly scientific order. Your 
journal is itself a proof of a high scientific standard among 
a large body of civil engineers, and itis satisfactory to have 
the belief that the standard is improving. Professor 
Rankine, I think, in the preface to ‘‘ Applied Mechanics,’’ 
very satisfactorily treats of the identity of theory and 
practice, and it 1s simply an evidence of either imperfect 
‘**theory”’ or of imperfect ‘‘ practice’? when the identity is 
not recognised. The civil engineer who practises for his 
livelihood becomes a specialist, and after some years he 
might not be abie to recall his knowledge of subjects outside 
of his practice so as to off-hand pass a competitive examina- 
tion against a young man, not half as able, just fresh from 
the University ; but that has nothing to do with the ques- 
tion in hand.- Let such so-called civil engineers as do not 
undergo the University training, and who do not obtain 
the degrees in science, get, by means of societies or a 
Government Board of examiners, a mark of proficiency 
equal in value to the degree, after passing an examination 
at whatever time they may find it most convenient to 
present themselves. 

It is questionable to what extent Government should 
interfere with persons calling themselves civil engineers ; 
or between such persons and companies or individuals 
employing them as engineers where only property is 
involved, and, probably, the making employers liable for 
compensation or fine in case of accident arising through 
the employment of uncertified persons would be a sufli- 
cient protection to life. 

No doubt considerable changes will soon be made in 
local government affairs, and if, for the supervision of 
roads, bridges, sewerage, valuations, &c., civil engineers 
are to be appointed, Government will either require to 
make the appointments, or control them by rigorous 
examination. 

I think that ultimately the universities will control the 
training, which has education for its object, and that the 
various societies of engineers will be mostly engaged with 
the circumstances where education is pon. To with the 
carrying out and designing of actual works. 

I an, Sir, faithfully pon, > 








SWING JIB DREDGER. 
To THE EDITOR OF ENGINEERING. 

Str,—As Messrs. J. and G Rennie’s swing jib dredger, 
illustrated in your journal of March 25, is described as a 
“novelty,” may I ask you kindly to allow me to state that 
the “‘ novelty,’’ is an invention of mine in connexion with a 
circular or oblong dredger patented by me on the 24th of 
February, 1876, and that a model of the same bas been on 
exhibition for several years past in the Watt Institute at 
Greenock, and is now on view in Glasgow at the Naval 
and Marine Engineering Exhibition. 

My patent is in part described as follows: “‘ First, the 
improved dredging apparatus consisting of a circular, 
elliptical, oblong, or other shaped vessel, &c., whereupon 
one, two, or more bucket ladders or single buckets capable 
of moving radially so as to dredge both whilst the vessel is 
afloat and aground, and at a greater or less distance from 
the hall.’”’ This isa very close description of the ‘‘ novelty’’ 
by Messrs. J. and G. Rennie. ; 
Yours truly, 

WALTER RoBert KINIPPLE. 

P.S.—My patented radial dredging machine is illustrated 
in The Engineer of October 19, 1877. 





Westminster and Greenock, March 30, 1881, 
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TREADLE MOTION FOR FOOT LATHES. 
To THE EDITOR OF ENGINEERING. 

S1r,—Dnuring the past few years’ there has been an 
increasing demand for foot lathes for the use of machinists 
and amateurs; consequently the inventors and manu- 
facturers have put forth their efforts in their endeavours 
to produce a lathe which shall combine the best advantages 
and capacity for producing work. But, in their eagerness 
to supply the market, they seem, in many cases, to have 
overlooked the practical importance of having a good 
reliable treadle motion, or a suitable device for transmittin 
power from the foot tothe pulley. I recently purchas 
a foot lathe which was made by a leading manufacturer. 
The workmanship upon this lathe was excellent, and the 
general design was above criticism. But it was utterly 
impossible to run a light finishing cut upon a particular piece 
of work, neither was it possible to take a respectable rough 
cut on account of the unsteady motion of the lathe. This 
was owing to the'fact that a weight of twenty-five or thirty 
pounds had been attached to one side of the large pulley, 
to help the crank through that part of the stroke where 
the foot could exert no power. 

Referring to the accompanying engraving, it will readily 
be seen that during the forward stroke of the crank, from 
S to R, it is propelled by power transmitted from the foot, 
but during the return stroke, from K to S, it is driven 
only by the momentum previously given to the parts in 
motion. 








While an apprentice I was taught that all rotating parts 
of machinery should be balanced accurately, in proportion 
to the velocity with which they were required to move, and 
I have always endeavoured to carry out this early lesson in 
my experience. 

In the lathe referred to, the large pulley had been pur- 

sely thrown out of balance by the large weight, resulting 
in a very unsteady motion. 

Another serious defect in this lathe was the connexion 
between the pitman and crank-pin, shown at P in the 
engraving. In running ata high speed if the foot be;taken 
off the treadle (the weight of the latter being insufficient 
to keep the end of the pitman in contact with the crank- 
pin, in consequence of the pitman being open at the end), 
the pitman is frequently thrown out of gear with the 
crank, or causes a very deaqmeabie and destructive ham- 
mering of the pitman upon the crank-pin. I succeeded in 
overcoming the foregoing difficulties by the application of 
a motion, which will be described by the aid of the illus- 
tration. 

The bed of the lathe is represented by B, supported by 
the legs A. These legs also support a square shaft to 
which is attached the treadle H and the arm G. By means 
of this arm power is transmitted from the treadle through 
the pitman F to the crank E. To put the necessary energy 
into the large wheel D, in order to produce a steady motion 
of the pulley C, I made some simple cast-iron balance- 
weights MO, which were attached to each spoke of the 
large pulley, as shown at I, being strongly secured by a 
yoke N, made of }in. roundiron. I then made a stout 
spring J, of ;;in. brass wire (which will beat steel every 
time) under the back of the lathe bed. An arm of 6in. in 
length was attached to the treadle shaft, and having a slide 
upon it, or, when desired, a row of holes will answer the 
purpose. I like the slide best as it facilitates a fine adjust- 
ment. A long jaw L was made of lin. by } in. flat iron, 
having a thread cut as shown to fit a fin. rod attached to 
the end of spring. By means of this screw the tension upon 
the spring can be easily adjusted. The operation of this 
device is as follows. Power being applied by the foot upon 
the treadle the crank is propelled from S to R, and after 
passing the centre the tension upon the spring is exerted 
upon the crank, which propels it towards S. 

In turning heavy work the slide upon the small arm 
should be moved towards H, thereby increasing the action 


of the spring, while for light work it should be moved in 
towards the treadle shaft. 

By following these directions success is certain. The 
weight of the balanceweights should be proportioned 
according to the number of spokes in the pulley and the 
inertia required, always keeping the pulley accurately 
balanced to insure a steady motion. This motion is new to 
me and is the best I have ever used, as the pulley can be 
run so slow that the crank will just pass the centres. 

I take pleasure in publishing this ‘‘ kink’’ for the benefit 
of the craft, and if only one of the manufacturers of foot 
lathes will adopt the same, I shall feel amply repaid for my 
efforts. Iam not aware of any patent as 1 this device. 


. F, Lyne. 
96, Fulton-street, New York. 
THE PHOTOPHONE. 


To THE Eprror oF ENGINEERING. 

_Str,—In your issue of January 28, 1881, you describe the 
disposition that Professor Sylvanus Thompson gives for 
uniformly ae parallel rays of light into a selenium 
cell of Bell’s photophone. In 1876 we ordered of Mr. 
Edgerton, the well-known instrument maker of Philadel- 
phia, several silvered cones for a very similar purpose to 
the one sought for in the case of the selenium cell. Sub- 
sequently in September last we applied the same principle 
to a new instrument, which we call photo-phonograph, 
drawings of which were shown to several persons in this 
city. And as our method meets all the theoretical require- 








ments of the question, whereas that proposed by Professor 
Thompson does not, we beg some space of your valuable 
paper to give a description thereof. 








Fig. 1, which is a section of Thompson’s cell, shows that 
the strip of selenium at a b receives the light falling on 
the strip A B of the reflector, but the strip of selenium at 


section C D, which is only one half of A B; thus the lhght 
concentrated on ;the selenium cell a / is not uniformly dis- 
tributed over it, but decreases from a towards /, and leaves 
=. apparatus nearly as far from perfection as that of 
Bell’s. 

But if we adopt our conical cell of Fig. 2, which has the 
same apex as that of the conical reflector, then the circular 
sections of the cell decrease in the same proportion as the 
corresponding circular sections{of the reflector ; thus in the 
middle of oo', the strip of selenium cd, being one-half of 
ab, receives the light from C D, which is also one-half of 
AB; and therefore, in our conical selenium cell the light 
is distributed uniformly over its surface as required. Only 
the incident rays are not normal to the surface ae ; this can 
be obtained by the construction shown in Fig.'3; afebisa 
given cell; f F n is perpendicular to f a; nn' is parallel to 
ool; ns is the bisector of nn'f; a F is parallel to oo!; 
F A is perpendicular tons. We may adopt any other line 
soni ta F A further away from f a, as the generatrix of 
the conical reflector, and the cell will receive uniformly a 
larger amount of light. If we call a the angle Fa/f, the 
angle Ao B = 90deg. + «. ~~ 4 shows a modification, 
similar to one we made in 1876, having the reflector and 
cell in section, so as to reduce the length of the 
apparatus, keeping the same amount of surface. AA', 
CD, EF, are the reflecting surfaces; Cc, Ee, af, are all 
sections ; every portion being parallel to its corresponding 
one of Fig. 3. 

Fig. 5 represents two cells with glass reflectors, which 
are the most perfect ; they may be made in steps, or plain, 
according to size. 

Weare, Sir, yours respectfully, 
MOoLERA AND CEBRIAN, 
Civil Engineers. 
1413, Polk-street, San Francisco, California, 
March 3, 1881. 


ELECTRIC LIGHTING BY INCAN- 
DESCENCE. 
To THE EDITOR OF ENGINEERING. 
Str,—In your issue of March 11, you have a paragraph 
on electric lighting by incandescence. It should be pointed 











out that Mr. Lane Fox’s system is complete in itself, and 


cd (midway between o and oly, receives the light falling on | ; 


is not, as there stated, a combination of Mr. Swan’s and 
of Mr. Maxim’s. 

With reference to the deposit of carbon upon a filament, 
it should also be pointed out that the method adopted by 
Mr. Lane Fox, although somewhat similar to that of Maxine? 
is ty no means a copy of it. 

r. Lane Fox’s system of coating his carbons is simply 
a peoetens application of what has been for some time 
public property, certainly for over two years. 

The most interesting part of Mr. Lane Fox’s system is 
his method of distributing the current, laying down mains 
and submains and branches, which are kept at a constant 
electromotive force or pressure; the quantity of energy 
developed at the generating station being proportional to 
the current consumed in a given time. 

In the face of these facts, there is obviously no reason 
why the British Electric Light Company should mention 
Mr. Maxim in connexion with his process in the manufac. 
ture of their lamps. 

Your obedient servant, 
M. RaDciirre WARD. 
Engineer to the British Electric Light Co., Limited. 

P.S.—These remarks are made without the smallest 
desire to detract in any way from the merits of any improve- 
ments which other inventors than Mr. Lane Fox may have 
introduced.—M. R.W. 

Heddon-street, Regent-street, London, March 31, 1881. 








RIVET HOLES IN STEEL PLATES. 
To THE EpiToR oF ENGINEERING. 

Srr,—Your correspondent ‘‘ Vulcan’’ in his letter of last 
week expresses surprise that the injury done by punching 
is greater with thick plates and is removed by annealing. 
With reference to the injury done it would seem to be due 
in great measure to the burr becoming an expanding plug, 
so to speak, during its passage through the plate and thus 
tending to compress the material immediately surrounding 
the hole. Then when the plate is subjected to tension this 
compressed portion does not take its share of the load. 

Annealing will evidently relieve this strained eondition. 
The reason that the burr tends to expand in diameter, is 
that the area exposed to the pressure of the punch is small 
compared with the section to be sheared, and this dispro- 
portion is usually much ter in the case of thick plates 
than thin ones ; ¢.g., in the experiments referred to we have 
the ratios of bearing surface to sheared section in the case 
of the }in., }in., }in., 1 in., plates respectively .79, .395, 
-36 and .27. If the diameter of the punch bore the same 
ratio to the thickness of the plate in all cases it is likely 
that little difference would be observed in the injury sus- 
tained through punching. 

It is probable that many of your readers have noticed 
the differently shaped burrs obtained when the same punch 
and die are used for different thicknesses of plates ; in the 
case of the thick plates the burr seems to consist of two 
layers, as it were, a ing lip being formed all round. 

{t is evident that considerably greater difference between 
the diameters of punch and die is requisite for thick plates 
than for thin ones, in order that the bursting action of the 
burr may be obviated to the same extent in both cases. 

It seems therefore that to put thick and thin plates on 
an eget as to injury by punching, the diameter of the 

unches and the clearance between punch and die should 
proportional to the thickness of the plates. 
I am, Sir, yours wey 
Falmouth, March 30, 1381. ILLIAM SIsson. 








Tue INSTITUTION OF,CIVIL ENGINEERS.—At the meet- 
~ S Tuesday, the 5th of April, Mr. James Brunlees, 
F.R.S.E., Vice-President, in the chair, it was announced 
that the Council had recently transferred Messrs. Edward 
Dobson, William Gill, Alexander Izat, Niel McDougall, 
Edward John Tatam, and Charles Ritchie Walker, to 
the class of members; and had admitted Messrs. olfo 
Arauz, Alan Brebner, Jun., Arthur He Butler, Ross 
Chisholm, Hervic Grahame Cobbe, Harry Collins, Walter 
John Cornish, Charles Heyland Fox, Sohn Eben Hall, 
William Robert Paul Hederstedt, Harry Aubrey Hoff- 
meister, Henry Charles Terrett Hunt, Charles Eustace 
Le Feuvre, James Meldrum, Charles Kellock Mathews, 
Alfred Monroy Montanaro, William Peek, Norman William 
Roy, Stuart Arthur Russell, and Walter Taylor, as 
students. The monthly ballot resulted in the election of 
Messrs. Henry Joseph Butter, Manager, Royal Carriage 
Department, Woolwich ; Andrew Foote, Borough Sur- 
veyor, Oldham ; Samson Fox, Leeds Forge Company ; 
James Henry Greathead, Westminster ; Timothy Harring- 
ton, Gracechurch-street ; Edward Pritch Martin, 
General Manager, Blaenavon Iron Works, Pontypool ; 
John Ramsden, Liverpool ; and Edward Windsor Richards, 
General Manager, Messrs. Bolckow, Vaughan, and Co., 
Middlesbrough, as members; and of Messrs. Percy Raskin 
Allen, Stud. Inst. C.E.,Assistant Engineer, Anglo-American 
Electric Light Company ; John Anderson, Burgh Sur- 
veyor, Montrose ; Benjamin Hillier Antill, Westminster ; 
John Bowen, City Surveyor, By Sulyarde Bernard 
Cary, Eastern Bengal Railway, Calcutta ; Alfred Collett, 
Lynn and Fakenham Railway, Norfolk ; Hastings Charles 
Dent, Stad. Inst. C.E., Manchester ; Charles Edwards 
Willoughby Dodwell, B.A., Assistant Provincial Engineer, 
Antigonish, N.S.; Alfred Gent, Forest Hill; James 
Lennox Houston, Bo’ness; John Birch Minchin, Fen- 
church-street ; William de Normanville, City Engineer, 
Durham ; Roland Perrier, Assistant Engineer, Bahia and 
San Francisco Railway ; William Shears, Jun., Stud. 
Inst. O.E., Southwark ; John Campbell Thompson, Hall ; 
Illius Augustus Timmis, Westminster ; Frederic Harvey 
Trevithick, Assist. Loco. Supt., Great Western Railway, 
Paddington ; Claude St. Maur Williams, Stud. Inst. C.E., 
Andover ; Charles Horace Wilson, Stud. Inst. C.E., 





Hillinghurst, Sussex ; and Charles Humphrey Wingfield, 
Chiswick, as associate members. 
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ICKsf)ETAILS OF GATES AND HYDRAULIC GEAR 


H. WiedbyNEER, SUNDERLAND. 


(For Noid, Page 359+) 


Fig. 30. Fig .37. 
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AMERICAN GRADUAL REDUCTION MILL. 


DESIGNED BY MR, GEORGE T. SMITH, JACKSON, MICH., U.S.A. 
| Pel (For Description, see Page 363.) 
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SEA LOCK; SUNDERLAND DOCK, 

WE give this week another two-page engraving of the 
details of the new sea lock at the Sunderland Dock 
(see pages 256 and 306 ante). Figs. 24 to 27 now pub- 
lished show one of the gates marked No. 4 in the general 
plan given in the two-page engraving issued with our 
number of the 11th ult. ; Figs. 28 to 31 show one of the 
gates marked Nos. 5 and 6 on the same plan; Fig. 32 is 
a view of one of the struts applied to the last-mentioned 
gates ; Figs. 33 to 43 are details of the gates; and Figs. 44 
to 51 show the arrangement of the hydraulic gear and 
chains for opening and closing the gates. On page 355 
we also publish Figs. 52 to 55, showing the sluice gates, 
and Figs. 56 and 57 details of roller boxes. We also 
give on page 354 of the present issue a perspective 
view of the outer entrance to the lock looking from the 
sea side, this view showing the arrangement of swing- 
ing strut frames applied to the gates. We shall post- 
pone our description until the completion of our series of 
illustrations. 
































SourH AUSTRALIAN Rivers.—The chief rivers of South 
Australia are the Murray, navigable beyond Albury, empty- 
ing itself into Lake Alexandrina, whence it flows into the 
sea by a narrow opening called the Murray Mouth (steps 
have been taken to make this available for navigation, and 
it is now frequently used, though far from being unat- 
tended with risk) ; the Wakefield, flowing in a westerly 
direction into the Gulf of St. Vincent: the Gawler runnin 
in a W.S.W. direction into the Gulf of St. Vincent; an 
the Torrens, rising near Mount Pleasant, flows in a W.S.W. 
direction, losing itself in large swampy reed beds, which 
drain into the sea. From this the river Adelaide derives its 
water supply. In the Northern Territory the River Roper 
is navigable for large ships and sea-going steamers for 100 
miles. The Adelaide, Victoria, and other rivers in that 
territory are also navigable for considerable distances. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
good attendance on ’Change at Middlesbrough. Messrs. 
Connal and Co., the warrant storekeepers here, had a 
stock of 161,803 tons, which is an increase of 2137 tons 
since last Tuesday. At Glasgow they hold 540,146 tons. 
The prices of iron were based on No. 3 Cleveland pig 
selling at 38s. 6d. per ton. Sellers asked 38s. 9d. for that 
quality. A fair good trade is anticipated during the next 
few months, and it is expected that the shipments of pig 
iron from Middlesbrough will be very heavy. 


The Finished Iron Trade.—There is still a great deal of 
work going on in the finished iron trade throughout the 
North of England, but orders are difficult to obtain, and 
owing to the keen competition prices are low. Plates 
are quoted 61. 2s. 6d. per ton, angles 5/. 5s., and common 
bars 51. 5s. 


The Growth of the Steel Trade in Cleveland.—The steel 
trade is rapidly extending in this district. Mr. Muller, 
the owner of the Erimus Works at Middlesbrough, has 
nearly completed his extensive alterations, and will soon 
be in a position to start steel working by the Thomas- 
Gilebrist process. Within the past few days 22 acres of land 
have been purchased at Middlesbrough for the purpose of 
steel works. The land is on the marshes, and has a river 
frontage. It is stated that Mr. Gilchrist is connected with 
the affair, and that a company will be formed to erect 
Bessemer plant, and produce steel on a large scale by the 
Thomas-Gilchrist process. There bas been a rnmour about 
the formation of a shipbuilding company, with a capital of 
100,000/., to carry on business at Middlesbrough. This 
statement, which had been made in some newspapers on 
Tuesday, caused a good deal of amusement amongst com- 
mercial men on ’Change. 

Engineering and Shipbuilding.—Both these important 
branches of industry are actively employed. Some splendid 
vessels have recently been launched on the Tyne, Wear, 
and Tees. 


The Coal and Coke Trades.—All kinds of fuel are in fair 
request. The total output in Durham and Yorkshire is 
very heavy. Prices are still low. 

NOTES FROM THE NORTH. 
Guiaseow, Wednesday. 

Glasgow Pig-Iron Market.— The warrant market was 
very strong last Thursday, and prices had a further 
substantial gain, the cause being attributed to a rnmour 
of some good orders from America having been booked, 
and to an advance in the freightage rates for pig iron 
to New York from the late nominal rates. There were 
transactions during the forenooon at from 48s. 11d. cash 
to 49s. 44d. eight days, and the market closed with sellers 
at 49s. 44d. cash and 49s. 6d. one month, and buyers near. 
The quotations in the afternoon market ranged from 
49s. 3d. to 49s. 6d. cash, and from 49s. 5d. to 49s. 7}d. 
one month, the market closing with sellers asking the top 
prices and buyers near. Friday’s market was also very 
firm at the opening, and prices were up at 49s. 10$d. cash, 
and 50s. one month—an advance of 44d. per ton. There- 
after a sudden drop of 1s. per ton took place, which was 
followed by a recovery of 4d., and the close showed a 
decline of 4d. from that of the preceding day, but an 
advance of Lld. on the week. Iron changed hands in 
the morning at prices ranging from 49s. l0éd. down to 
493. 24d. cash, and from 50s. down to 49s. 4d. one 
month, the close being buyers at 48s. 3d. and 
49s. 4d. one month, and sellers near. Business was 
also done in the afternoon at from 49s. 3d. down to 
48s. 10}d., and again up to 49s. 2)d. cash, and from 49s. to 
493. 3d. one month ; and at the close of the market sellers 
were asking 49s. 2d. cash and 49s. 3d. one month, and 
buyers near. The weakness which set in on Friday after- 
noon continued on Monday, when the market was very 
dull. Prices closed 3d. per ton under last week’s final 
quotations. A fair amount of business was done in the 
course of the forenoon market at from 49s. 14d. down to 
48s. 74d. cash and from 49s. 2d. down to 48s. 9d. There were 
sellera at the close at 48s. 8d. cash and 48s. 9d. one month, 
and buyers near. Some business was transacted in the 
afternoon, when the market was somewhat easier; the 
prices were 48s. 7d. down to 48s. 5d. cash, and 48s. 6d. one 
month, and at the close there were buyers offering 48s. 5d. 
and 48s. 6d. cash and one month respectively, and sellers 
asking jd. per ton higher. Yesterday’s warrant market 
was fully firmer, and there was a recovery in prices to the 
extent of 3d. per ton. Business was done during the fore- 
noon atfrom 48s. 5d.—ld. down—to 48s. 7}d. cash and 
48s. 8d. nine days and one month, the close being sellers at 
48s, 7d. cash and 48s. 83d. one month, and buyers offering 
4d. per ton less. The quotations in the afternoon ranged 
from 48s. 7d. to 48s. $d. cash, and from 48s. 8d. to 483. 94d. 
one month, and the close of the market was rather sellers 
at 48s. 9d cash and 48s. 10d. onemonth. The market was 
somewhat firm at the opening to-day, and business was trans- 
acted during the forenoon at 48s. 104d. fourteen days to one 
month, receding slowly to 48s. 64d. cash, at which there 
were sellers at the close, and at 48s. 7id. one month, and 
buyers offering 48s. 6jd. cash. A fair business was done 
in the afternoon at 48s. 6d. to 48s. 74d. cash, and at 
t8s. Tid. to 483. 8d. one month, the close being sellers at 
483. 7d. cash and 48s 8d. one month, and buyers offering 
ld. less per ton. Towards the end of last week, there was 
some heavy speculative selling in expectation of a further 
reduction in prices ; subsequently, a number of the sellers 
had to buy in extensively in order to cover, and in that way 
the price advanced until there was a rise of 1s. 103d. per 
ton on the week, which dwindled down, however, as 
already indicated, until it amounted to 11d. or thereby. 
A very large amount of business was done with makers of 











shipping brands, the prices of which were firmer, though 
they did not advance in sympathy with those of warrants. 
It would seem as if there were practically nothing to 
encourage purchasers for investment, inasmuch as the 
shipping trade with Canada and the United States 
is not improving, and although there has been rather 
more inquiry for the Continent the orders ure still below 
expectations. During the past quarter there was an increase 
in the production of pig iron,to the extent of about 20,000 tons 
over that of the corresponding three months of last year ; 
and the shipments show a falling off to the extent of about 
90,000 tons, but the home consumption is understood to 
have been slightly increased. At the end of last week the 
stock of pig iron in the public warrant stores stood at 
539,553 tons, there being 3321 tons transferred from 
makers’ yards to Messrs. Connal and Co.’s keeping during 
the week. The number of furnaces in blast remains the 
same as last week, there being 121, of which seven are 
producing hematite pig iron. At this time last year 114 
furnaces were in active operation. Last week’s shipments 
from all Scotch ports amounted to 10,241 tons, being 5401 
tons under the total shipments in the corresponding week of 
last year. 

Engineering Works in Canada and Newfoundland.— 
Mr. W. R. Kinipple, harbour engineer, Greenock, accom- 
panied by his son, is to leave Liverpool on the 14th inst. 
for Canada and Newfoundland in connexion with the 
important engineering works which are now being carried 
on there by Messrs. Kinipple and Morris. 


Grangemouth Docks.—At a meeting of the Engineering 
Section of the Royal Scottish Society of Arts, held last 
Wednesday night in the society’s hall, Edinburgh—Mr. W. 
A. Carter, C.E., presiding—Mr. F. L. Keir, C.E., read a 
paper on ‘‘ Grangemouth Dock Works.’’ At the outset Mr. 
Keir referred to the old docks, which some years ago were 
found to be quite incapable of accommodating the increased 
shipping of the port. In 1876 powers were obtained from 
Parliament for the construction of additional harbour 
accommodation, and though provision was made for the 
deepening of the River Carron, this had not been contracted 
for. He then dealt with the various modes through which 
the work, by which the existing accommodation would be 
more than doubled, had been accomplished. Referring to 
the mode of laying the concrete, he questioned whether it 
was advisable to continue the work in the winter months, 
as it might get frosty, and it was never so satisfactory 
when completed by the plastering. He was more favour- 
able to hand mixing of the concrete than steam mixing, as 
the moving of the mixers and the platforms wasted so much 
time, while by the hand mixing a considerable saving was 
effected. The new dock would accommodate seventy 
vessels, while altogether there would be accommodation for 
150 vessels in Grangemouth. The total estimated cost of 
the work, including hydraulics, was 265,4001. In conclusion, 
he said he look forward to cement, when its price was more 
reasonable, superseding brick erections. After some 
remarks from Mr. Leslie, Mr. Meik, Mr. Reid, the chair- 
man, and others, Mr. Keir replied, and, on the motion of 
the chairman, a vote of thanks was accorded to the author 
of the paper. 


Clyde Shipbuilding Trade.—Last month’s output of 
new shipping from the various shipbuilding yards on the 
Clyde was the largest of any corresponding month since 
March, 1874. As compared with the launches in the same 
month of last year the output showed an increase of 9120 
tons ; and it was 11,400 tons over the average of the month 
of March for the previous five years. The aggregate 
tonnage launched during the past quarter—60,560 tons— 
was 15,110 tons over that of the corresponding quarter last 
year; but it was still under that of the first quarter of 
1874, and also that of the first quarter of 1878, which was 
a very busy time following the long strike of 1877. Of 
course, the great extent of the output last month was due in 
a large measure to the launch of the Servia, a vessel of 
8500 tons. There were likewise two other very large 
vessels launched during March, namely, the Notting Hill, 
a twin-screw steamer of 4100 tons, built by Messrs. Dobie 
and Co., for Messrs. W. H. Nott and Co., of Liverpool, 
and the Quetta, a steamer of 3400 tons, another addition 
to the British India Steam Navigation Company’s fleet of 
East Indian trading vessels, the builders being Messrs. 
William Denny and Brothers, Dumbarton. In all, there 
were sixteen vessels launched during last month, and 
amongst the others there were the Governor, 2600 tons; 
the Bretton Hall, 2500 tons; the Georgie, 2100 tons ; and 
the Albingia, 1900 tons. At present almost every yard 
along the banks of the Clyde is very busily employed, and 
one of them is said to have no fewer than fifteen vessels in 
hand, ranging from 2000 tons up to 4000 tons. There will 
doubtless be three or four firms whose turn-out of new 
shipping this year will amount to something like 30,000 
tons, while in one or two instances it will probably be con- 
siderably over that total. 


Electric Lighting.—Messrs. R. E. Crompton and Co. 
are busily occupied in making arrangements for lighting 
up the Steamboat Quay at Greenock, and the entrances to 
two of the harbours, 4 means of a series of four of their 
electric lamps. The Harbour ‘Trustees and their engineer, 
Mr. Kinipple, have entered into the spirit of the experi- 
ment very enthusiastically. 


New Steamer for the North German Lloyd’s Com- 
pany.—On Saturday last Messrs. John Elder and Co. 
launched from their shipbuilding yard at Fairtield, 
Glasgow, a fine iron screw steamer, named the Elbe, for the 
North German Lloyd’s Company of Bremen—the first 
vessel yet built at Fairfield for the large fleet of that 
eminent company. This steamer, which is intended for the 
Bremen and New York trade, is of the following dimen- 
sions: Length, 440 ft. ; breadth, 45 ft. ; depth, 36 ft. 6 in. 
She is classed in the highest grade of the Bureau Veritas, 
with several extras over the requirements of that registry, 








such as iron lower and orlop decks, and additional water- 
tight bulkheads. Teak is employed for the upper deck, 
while the deck-houses and deckwork are partly formed of 
teak and partly of iron. In order to protect the vessel 
from the heavy Atlantic seas, strongly constructed iron 
turtle-back decks are placed at both ends of the ship, 
Occupying the central part of the upper deck there are the 
houses for the officers, firemen, &c., together with the 
galleys, smoking rooms, and entrances to the first and 
second saloons, &c. ; and extending over the whole length 
of these deck-houses there is a most spacious promenade 
deck, about 180 ft. long and the whole width of the vessel, 
and entirely reserved for the use of the first-class pas. 
sengers. In addition to the accommodation for the ship's 
officers and crew—numbering 170—the Elbe will carry 120 
first-class, 120 second-class, and 1000 steerage passengers. 
The first and second saloon passengers will be berthed on 
the main deck, and the steerage passengers on the lower 
deck. The chief saloon, which is placed forward of the 
engines and boilers, will be a very handsome and comfort- 
able apartment, being aboat 40 ft. square, beautifully 
lighted from a cupola from the promenade deck, and 
furnished and fitted up in the most luxurious manner. The 
sleeping cabins for the first-class passengers are situated 
before and abaft the saloon, while the smoking-room is on 
the upper deck and the ladies’ saloon on the promenade 
deck. The accommodation for the second-class passengers 
is placed abaft the first-class, and will be fitted up in a 
plain though comfortable manner. Rigged with four pole 
masts of iron, and with yards on the fore and main masts, 
the Elbe will be provided with steam windlass, steam and 
hand steering gear, steam winches, steam hold pumps, 
steam ‘‘ Navy’’ pumps, freshwater condenser, and, in fact, 
all modern appliances to insure the safety of the vessel at 
sea, and to facilitate the working of cargo. She will be 
propelled by compound engines of the inverted cylinder 
type supplied by the builders, having two low-pressure 
cylinders of 85 in. diameter, and one high-pressure cylinder 
of 60 in. diameter, by 5 ft. stroke, and working up to 75 1b. 
pressure. Steam is to be supplied by four double-ended 
boilers, with six furnaces in each; and it is fully expected 
that the engines will develop 5400 indicated horse power. 





TRAMWAYS IN ITALY.—A company with a capital of 
180,000/. bas just been formed at Brussels fer the construc- 
tion of tramways in the provinces of Milan, Bergamo, 
Cremona, and the adjacent districts. 

Port ADELAIDE.—It is occasionally asserted that vessels 
have a long time to wait at the endhenas outside before 
they can enter Port Adelaide, but such statements are 
contrary to fact. In 1879, 933 vessels arrived outside, 
and of these 689, or more than two-thirds, went into port 
on the day of arrival, 197 on the day following, 34 two 
days after arrival, 18 three days after, and 15 on succeeding 
days after. The circumstances under which these vessels 
remained outside beyond the day of arrival are not stated, 
but most of them waited for orders. These figures com- 
pare favourably with those for 1877,'when 32 vessels waited 
more than three days after arrival before going into harbour. 
A more striking difference is thus shown : The number of 
vessels which arrived in 1879 has increased by 75 over 
those which arrived in 1877, and yet the increase on the 
number of those which went into harbour on the day 
of arrival was 111 more in 1879 than in 1877. This fact 
speaks well for the effect of the dredging operations. 





CONVERSAZIONE TO ProressoR HELMHOLTZ.—The 
Society of Telegraph Engineers and of Electricians have 
organised a conversazione in honour of Professor Helm- 
holtz, who is at present in this country, and this conversa- 
zione will be held on Monday evening next at University 
College, Gower-street. Professor Herrman Ludwig Fer- 
dinand Helmholtz, one of the most distinguished natural 
philosophers and physiologists of the present century, was 
born at Potsdam, on August, 1821. After obtaining his 
degree as Doctor of Medicine he served for a time as a 
military surgeon, and became, in 1849, Extra-ordinary Pro- 
fessor, and in 1852, Ordinary Professor of Physiology in 
the University of Kéningsberg; in 1855, he became Pro- 
fessor of Physiology in the University of Bonn, and in 1858, 
Professor of Physiology in that of Heidelberg. Between 
1847 and 1854, he published a most remarkable and original 
series of papers on the relation amongst the physical forces, 
in which he laid the foundation of that branch of the 
general theory of physical energy, which shows how elec- 
tricity and magnetism as well as heat and motion can be 
brought under that theory. In 1852 he contrived a new 
method,of experimenting on the combination of the colours 
of the spectrum, by which all the possible combinations of 
those colours in pairs, were exhibited and various unex- 
pected facts and laws were discovered. He has also investi- 
gated experimentally the velocity with which sensation and 
volition are transmitted by the nerves of different animals, 
the laws of the sensibility of the retina, the development 
of heat and waste of substance by muscular action, and 
the mode of vibration of the strings of violins and other 
musical instruments, making in each case most interesting 
and valuable additions to our knowledge. The whole of 
the researches of Professor Helmholtz are marked by rare 
exactness and care in the observation of details combined 
with still more rare comprehensiveness and soundness of 
generalisation, as is evidenced in his ‘‘ Popular Lectures on 
Scientific Subjects,’? which thanks to Professor Tyndall, 
have been admirably translated by Dr. Atkinson ; by his 

reat work on ‘‘ The Sensation of Tone as a Physiological 

asis for the Theory of Music,’’ translated by Mr. Alex- 
ander J. Ellis, F.R.S., and by his essay entitled ‘‘ Die 
Erhatlung der Krafte’’ (the conservation of energy). com- 
ae a to the Physical Society of Berlin in 1847, and 
which bronght forth the remark of Dr. Du Bois Ray- 
mond, ‘‘ that it was the production of the first head in 
Europe since the death of Jacobi,” 
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PROVINCIAL SANITATION. 

Tue positions of medical officers and borough 
engineers are frequently of an unenviable cha- 
racter. The local authorities are often desirous 
of economising their funds as much as pos- 
sible, even at the expense of the general health 
of their district, and consequently the recommen- 
dations of their professional officers are either 
neglected, or put aside for some more convenient 
period. We have noticed, however, with pleasure, 
one out of several exceptions to this rule. It is the 
ease of Aston-Manor, a kind of suburb of Birming- 
ham. We have recently received from Dr. May, 
the medical officer of the district, his report for the 





| character have been effected. 


| children in Board Schools, 
| by the officers of the School Board into the schools 





year 1880, and this report contains many interesting 
facts which appear to us worth notice. 

In his introductory remarks Dr, May points out 
the evil effects of the depression of trade on the 
social character and general progress of a district, 
Aston-Manor is especially liable to this influence, 
being comparatively a new place and yet a rapidly 
increasing suburb of Birmingham. In the three 
years 1875 to 1877, during which trade and manu. 
factures were in a prosperous state, more than 3000 
houses were built within the district, and they were 
quickly tenanted by well-to-do artisans, In the 
three years 1878 to 1880 during depressed trade, 
the supply of new houses had diminished to less 
than 1000, and the demand for them had been less 
than this diminished supply. Low wages and 
scarcity of employment have not only greatly 
reduced the number of families seeking fresh homes, 
but have still further caused a diminished demand 
by increasing the instances in which two families 
occupy a house, and the number of lodgers. Con- 
sequently cases of overcrowding greatly increased. 


| We are afraid that Aston-Manor is only a type of 


scores of instances of the same kind in, and in the 
neighbourhood of most of our large manufacturing 
towns during the last few years. It appears that 
the number of paupers in the district had greatly 
increased, and as another instance of the effects of 
bad trade it may be noted that over 1000 children 
had their school fees remitted by the Aston School 
Board in 1880. 

The progress of Aston-Manor has been remark- 
able, and shows the influence that manufactures have 
in attracting and concentrating workpeople. In 1851 
it had only a population of 6426, or at the rate of 
seven persons to the acre. In 1880 the population 
was estimated as 53,037, and the rate per acre at 
56 persons, with about 10,824 inhabited houses 
against 1309 in 1851. 

The drainage of the district has been carefully 
attended to by the authorities. The main outfall 
sewer has had its contents removed to some dis- 
tance, and is treated by precipitation before flowing 
into the Tame. Other improvements of a similar 
House drainage has 
been improved. In the new sewers larger and 
more numerous street ventilators are used than 
formerly. The 381 sewer ventilators are kept free 
and open by careful supervision. A much larger 
number of men are employed on the roads for this 
purpose than formerly. Out of the above number 


| of ventilators we learn that 350 are those that have 


been patented by Mr. W. Batten, of Birmingham, 
which are so constructed as to keep out a large 
portion of the road refuse. We have already 
had occasion to speak favourably of Mr. Batten’s 
invention, which is now becoming extensively 
adopted in the Midland and other districts. 

Dr. May draws attention to theevil of back-to-back 
houses, which entirely prevent proper ventilation of 
a dwelling. He graphically describes the nuisances 
created by this wretched system of house-building. 
We are glad to see that the authorities have framed 
bye-laws so that no more of these houses shall be 
constructed in the district. Happy would it be if 
such a rule were made incumbent on builders in 
Leeds, and many other manufacturing districts where 
this evil and its concomitant dangers to health are 
so common. 

Dr. May calls attention to a most important sub- 
ject that has hitherto been but little attended, 
namely, the danger attendant on overcrowding of 
The children are driven 


without any reference to the state of health, &c., 
and consequently a schoolroom becomes literally a 
soil for the growth and propagation of zymotic 
diseases. In the neighbourhood of London this is a 
common case. 

The midden system still holds its sway in the 
north, but by careful removal of night-soil, ashes, 
&e,, the Aston authorities seem to be diminishing 
its evils. In the district there were in 1880 about 
6000 middens attached to the occupied houses, so 
that on an average each midden retained its accumu- 
lated night-soil and ashes for a twelvemonth. This 
is a nuisance that should be put a stop to by the 
authorities in every place where the abominable 
midden exists. Let us imagine for a moment that 
London possessed at the present time 2,500,000 of 
these abominations instead of closets. What would 
the result be on the general health of the metropolis ? 

The death-rate ot Aston Manor compares favour- 
ably with many other places, In 1880 it was at the 
rate of 17.3 per 1000 against 20.8 in Birmingham, 





and 20.7 for all England. The death of infants 
increased, which Dr. May ascribes to the ignorance, 
carelessness, and neglect of the parents, improper 
feeding, clothing, and nursing being the proximate 
causes, together with poverty. The deaths from 
zymotic diseases in 1880 showed a decrease, indicating 
the benefits arising from improved sanitary arrange- 
ments, Deaths from diarrhoea increased, but this 
increase was almost exclusively confined to infants, 
It was prevalent, however, with adults, partly due 
to the small rainfall and high temperature of August 
and September. Nota single death occurred from 
small-pox. 

_ Altogether Dr. May’s report is not only interest- 
ing but encouraging. It shows what may be done 
if local authorities and their professional officials 
work in unison. Glad should we be to be able to 
report more examples of the same kind, 





INDUSTRIAL ARBITRATION IN THE 
UNITED STATES. 

WE have lately received from America a pamphlet* 
containing very interesting information respecting 
the efforts which have been made in the States of New 
York, Ohio, and Pennsylvania during the past few 
years, to settle industrial disputes by means less 
clumsy and less costly both to employers and em- 
ployed than strikes or lock-outs. In 1878, Mr. J. D. 
Weeks, the writer of this pamphlet, was commis- 
sioned by the Government of Pennsylvania to come 
over to England for the purpose of inquiring into 
the working of arbitration in this country, and he 
made an exhaustive report thereon. Mr. Weeks 
has for many years interested himself in the investi- 
gation of these questions, and the results of his 
experience are entitled to great respect. 

he pamphlet under consideration is in the form a 
report of what has been done in the three States men- 
tioned, and is addressed to the Honourable Carroll 
D. Wright, Chief of Bureau of Statistics of Labour, 
Boston, Mass. In passing, we may remark that the 
advantage of a permanent department of this kind, 
doing the practical work which the various Bureaux 
of Statistics of Labour seem to be doing in the 
States, can hardly be overrated. Mr. Weeks’ own 
personal influence as an independent authority, 
standing between masters and men, seems to have 
been, on more than one occasion, the means of 
bringing about a peaceful solution of trade disputes 
of an aggravated nature. 

The first trades’ union which existed in Pennsyl- 
vania was organised secretly in Pittsburgh, in the 
year 1858, among the puddlers, under the name of 
the ‘ Sons of Vulcan,” and developed into vigorous 
life during the American War. The great fluctua- 
tions in the price of iron during that period led to 
repeated demands for an increase of wages, and 
gave rise to the first attempts at the settlement of a 
sliding scale, which should obviate the necessity 
of frequent discussions as to the rate of wages, and 
which should regulate that rate in accordance with 
the price of iron. In February, 1865, the first 
memorandum of agreement was drawn up by a com- 
mittee of iron manufacturers and a committee of 
boilers, which was to be determinable upon ninety 
days’ notice by either side. The price to be paid 
for boiling pig iron was based npon the manufac- 
turers’ card of prices, and ranged from 4 dols. per 
ton when iron was 24 cents. per lb., to 9 dols. when 
iron was at 8} cents, At the time when the scale 
came into operation, iron was at 7} cents., but in 
five months the price fell to 4 cents. The strain 
upon the system at the outset proved too severe. 
‘The men gave the ninety days’ notice to terminate 
the scale, and at the expiration of that time demanded 
and received § dols. per ton. Wages remained at 
that rate for more than a year, and after a rise to 
9 dols. had been extorted from the masters, they 
united in a general lock-out which lasted for five 
months, and then terminated in the manufacturers 
paying the old wages. The Sons of Vulcan, how- 
ever, perceiving the instability of their position 
consequent upon the dissatisfaction of the masters, 
resolved, in 1867, to endeavour to return to the 
sliding scale. ‘The price of iron had, in the mean 
time become more settled, and the committees of 
boilers and manufacturers met and agreed upon a 
scale ranging from 6 dols. per ton when iron was at 

* Industrial Conciliation and Arbitration in New 
York, Ohio, and Pennsylvania. By JosrpH D. WEEKS. 
From the Twelfth Annual Report of Massachusetts 
Bureau of Statistics of Labour. With Comments by 
Carrot. D. Wrienrt, Chief. Boston: Rand, Avery, and 
Co, 
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3 cents. per lb. to 8 dols. when iron was at 5 cents. 
This scale remained in force, and worked satisfac- 
torily, for seven years, at the end of which time the 

rice of iron reached the minimum point below 
which the scale made no provision, Several attempts 
at an agreement were made, but without success ; 
and in December, 1874, a strike commenced, which 
lasted until April, 1875, when work was recom- 
menced at the price of 5} dols, per ton, iron having 
fallen to 2} cents. per 1b.; but all further agree- 
ment between the manufacturers as a body and 
the puddlers as a body then ended, and since that 
time each manufacturer has agreed upon a scale with 
his own men, the scale, however, being the same in 
all cases. 

Up to the year 1875 each of the different classes 
of workers in iron had its own union, but in that 
year the various unions were federated under the 
name of the ‘Amalgamated Association of Iron, Steel 
and Tin Workers of the United States.” Although, 
as we have said, this association fails as a body to 
arrange a scale for boiling with the manufacturers, 
yet it has succeeded in arranging sliding scales for 
most of the other important classes of skilled work 
in the rolling mills, based either upon the manu- 
facturers’ card of prices or upon the price of boiling. 
At Wheeling, the scales are based upon the price 
of nails, which are the chief product in that neigh- 
bourhood, and even the price of mining coals is 
fixed by the nail market. These various agreements 
between the manufacturers and the different classes 
of workmen have in all cases been faithfully kept, 
the notice provided for by them having always been 
duly given when a change was desired, the only 
exception being where one class of workmen has 
struck to assist in enforcing the demand of some 
other class of labour. 

In the anthracite coal regions of Pennsylvania, 
notwithstanding the immense disadvantages arising 
from the fluctuations in the trade and the character 
of the men, the principles of conciliation and arbi- 
tration have taken deep root, In the report of the 
Pennsylvania Bureau of Statistics for 1872-73, the 
district is described as ‘‘ a pandemonium of outrage, 
violence, and anarchy,” under ‘‘a reign of horrors 
never to be forgotten or thought of without a 
shudder, by those who lived through them,”—a state 
of things which had been brought about by the mixed 
and reckless character of the population, and the 
constant attempts to force wages either up or down, 
resulting from the large and frequent variations in 
the price of coal. Under these adverse circum- 
stances two associations were formed, about the 
year 1869, which exercised an enormous influence, 
the one an association of coal operators under the 
name of the Anthracite Board of Trade, the other 
an association of operatives under the name of the 
Working Men’s Benevolent Association. The general 
Council of the latter body was composed of repre- 
sentatives from the different counties of Pennsyl- 
vania, and consisted of seventeen members, four being 
allotted to one county, four to another, three to each 
of two others, two to another, and one to another. 
The men were at this time very desirous that a mini- 
mum should be fixed for the price of coal, and that 
a suspension should be ordered when the market 
would not support this price, until the demand 
brought the price again up to the minimum point. 
With this object, in April, 1869, a strike was resolved 
upon which lasted for a month, at the end of which 
time, the operators having offered terms, it was 
resolved ‘‘ That, the object of the suspension having 
been attained by the depletion of the surplus coal in 
the market, all districts or branches that can agree 
with their employers as to basis and conditions of 
resumption do resume work.” 

It was at this time that the “‘ Basis System” was 
first proposed and put to the test—a system which, 
after some years of disputes, now regulates the 
coal trade throughout this State. ‘‘ The theory of 
this system,” says Mr. Weeks, ‘“‘is the establish- 
ment of a scale of wages having a certain fixed 
relation to the selling price of coal, with a minimum 
limit or 4asis below which the selling price of coal 
shall not fall, or if it does wages shall not fall below 
the rate provided for at this minimum.” The 
workmen’s association, in introducing this system, 
attempted to compel the operators to fix a minimum 
price of coal at the port of shipment of the dis- 
trict; but the more practicable and the only 
rational method, viz., to fix a minimum of wages 
and to let the price of coal take care of itself, 
seems to have been ultimately adopted. We 
do not propose to trace out in detail the various 
arrangements which were from time to time come 





to between the committees of the operators’ and 
workmen’s associations upon the basis system, but 
must be content with indicating one or two of 
their main features. In each case the arrangement 
has been of a temporary character, lasting at most 
for a year, and renewed from time to time, but the 
advantage has been that having settled for a time 
the basis and scale, during its continuance there 
have been no disputes or petty strikes as to the 
rate of wages. ‘The basis price being taken at say 
24} dollars per ton, and the rate of wages at that 
price being fixed at say 10 dols. per week, a scale of 
wages for prices above and below the basis was 
arranged, the rate of wages advancing or declining 
say 1 per cent. for every 3 cents advance or decline 
in the price of coal. The basis price was not con- 
templated as the minimum price of coal, but in 
every case a price was fixed, below which the rate 
of wages was to remain constant. In one instance 
it was further provided that wages should not be 
less than the basis price for more than two months 
out of the year. The price of coal was in later 
agreements determined monthly in the following 
manner. A list of operators shipping over 30,000 
tons per annum was made out, and from this list 
five operators were chosen by lot at the beginning 
of each month, whose duty it was to make a return 
of all sales of coal, calculated upon the price at the 
port during the preceding month. No operator 
was taken a second time until the list was ex- 
hausted, The basis system still regulates the rate 
of wages throughout these districts. 

The negotiations and agreements which we have 
hitherto related are placed by Mr. Weeks under 
the head of ‘Industrial Conciliation,” which he 
defines as a method of settling or preventing indus. 
trial disputes, by means of conferences, or through 
the intervention of the friendly offices of others, 
resulting in mutual agreement, without the inter- 
vention of an umpire or arbitrator with power to 
judge and decide. In the coal trade of Pennsyl- 
vania and the other states mentioned above, several 
attempts have been made to settle difficulties by a 
recourse to arbitration properly so called, as dis- 
tinguished from conciliation. These attempts have 
generally failed, but they are on that account the 
more instructive, as they indicate very clearly 
certain conditions which are essential in all cases to 
insure the success of this mode of adjusting dif- 
ferences, 

In the anthracite regions of Pennsylvania, soon 
after the basis system was first introduced, the settle- 
ment of the basis scale in Schuylkill County was 
referred by the Anthracite Board of Trade and 
the Workmen’s Benevolent Association to the arbi- 
tration of Judge Elwell. His award was received 
with great satisfaction, and the whole region settled 
down to work upon its terms. Five months after- 
wards the price of coal had fallen below the basis, 
and the loaders of one Company, in flagrant violation 
of the award of the umpire, and much to the 
disgust of their fellow-workmen in other places, 
demanded an advance equal to the basis rates for the 
year, and ceased work. The Workmen’s Association 
endeavoured to bring the men to reason, and had 
nearly succeeded, when the company gave in and 
entered into an agreement not only with the loaders, 
but also with the miners, who had not asked an 
advance, conceding all that was demanded. Natu- 
rally enough the men at neighbouring collieries 
were not content to receive less than their fellow- 
workmen, and in some cases struck. The masters 
resisted, but gave way one by one, and the results 
of the arbitration were entirely nugatory. Since that 
time there has been no further resort to arbitration 
in this region, The failure was partially due to the 
violation of good faith on the part of a body of the 
men, but chiefly to the hasty and injudicious action 
of the company, which was expelled from the mem- 
bership of the Anthracite Board. Another failure 
resulted from a similar cause in the coal trade of 
the Tuscarawas Valley, Ohio, An award of 71 cents 
per ton for mining coal had been made, and although 
it was eminently unsatisfactory to the miners they 
resumed work, ‘The miners in the employ of one 
company wished, however, to have a check weigh- 
master, to see that the coals were fairly weighed, 
but the company refused to allow the demand. After 
some negotiation the company offered to raise the 
price to 80 cents per ton if the check weigh-master 
was given up, @ proposition which was eagerly 
accepted by the miners, As might have been 
anticipated, the miners in the adjacent collieries 
were dissatisfied and claimed the same rate. The 
other companies were obliged to concede the demand 


and the work of the arbitration was entirely thrown 
away, 

The constant disputes which prevailed in the coal 
trade of the Pittsburgh region led Mr. Weeks, in 
1879, soon after his return from England, to take 
the initiative in endeavouring to induce the operators 
and operatives to resort to arbitration as a means 
for permanent settlement of their differences, After 
discussing the matter with several operators, Mr. 
Weeks, with that end in view, invited them to 
attend a meeting at a given time and place. The 
meeting was held at Pittsburgh, and a similar meet. 
ing of miners was called for and held the same day, 
The two bodies assembled at different places, and 
chose committees of conference, which met on the 
next day, agreed substantially upon a board of 
arbitration, and appointed a sub-committee to frame 
rules for its government. According to these rules, 
which are numerous and are given st full length in 
Mr. Weeks’ report, the board was to consist of 
equal numbers of representatives of operators and 
miners, to hold office for one year but to be eligible 
for re-election. Each representative was to be 
deemed to be fully authorised to act for the parties 
which had elected him. All questions were, in the 
first instance, to be referred to a conference com- 
mittee consisting of one operator and one miner, 
with the operators’ and miners’ secretaries; but 
failing a settlement by consent, the disputes were to 
be referred to the board. The decision of a majority 
of the board to bind all parties. No casting vote 
was to be given, but in case of a tie-vote an inde- 
pendent referee with full powers was to be appointed 
by a unanimous vote. Pending the settlement of 
any dispute, there was to be no strike or lockout. 

The first business of the board was to fix a scale 
of prices for mining coal, which the operators were 
desirous of basing upon the price of the product, 
whilst the workmen wished the price paid in the iron 
mills for boiling iron to be the basis, ‘The contest 
produced an equal division in the board, but rather 
than have a deadlock over preliminaries the opera. 
tors yielded, and voted for the basis at the price of 
boiling. The discussions of the board were continued 
for several days, but it was manifest that, contrary 
to the letter and spirit of the rule mentioned above, 
the miners’ representatives had come to the board 
bound by instruction as to the lowest price they 
could accept; and though members of the board 
honestly confessed that their scale was too high, 
they stated that they did not dare to accept a lower 
scale. Many mectings were held, and as agreement 
seemed impossible, Judge Collier was appointed 
| umpire, but his judicial duties would not permit of 
| his accepting the appointment. No other umpire 
could be agreed upon, and as no result could be 
come to the board adjourned sine die. 

The causes of this failure seem to us to have been 
twofold, ‘The first is stated by Mr. Weeks in his 
report in the following words: “ It is evident that 
the cause of the failure of this attempt at arbitration 
was, that the miners’ representatives did not come 
to the board with full powers as the operators’ repre- 
sentatives did, but were bound by the instructions 
of the convention which appointed them. Failure 
is nearly, if not quite inevitable under such circum- 
stances, The very intent of arbitration is that the 
arbitrators shall come to the arbitration prepared 
to hear the arguments and facts, and decide in 
accordance with these, and not in accordance with 
the instructions of a body that has not heard the 
agreement nor considered all the facts, . . . . 
Under such circumstances, failure was a foregone 
conclusion from the first, and always will be in 
similar cases.” 

The other cause of failure is not in this case 
specifically noticed by Mr. Weeks, but it seems to 
us equally important in practice. ‘The board was 
composed of opposing interests equally represented, 
and almost certain to be equally divided on some 
questions, and the ultimate failure of the arbitra- 
tion resulted from the failure of the board to agree 
upon an umpire in such a state of deadlock. It 
would, therefore, seem advisable in all such cases to 
agree upon an umpire before the commencement of 
any discussion, who should be present at all meet- 
ings, and whose functions should come into play 
immediately upon an equal division in the bensdi or 
who should, at all events, be empowered to finally 
decide at any such point of deadlock. It would 
seem, also, to be advisable to appoint a second 
person, on whom the duties of umpire might devolve, 
should any unforeseen accident prevent the first 
from acting. A provision of this kind has been 
recently superadded by the Legislature of this coun- 
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try to the methods of the “ Councils of Conciliation 
Act, 1867,”—an Act very little known and still less 
made use of. Mr. Weeks gives an account of an 
arbitration in the coal trade of the Shenango valley, 
which also failed through the cause last specified, 
In reference to this case he remarks “ It is true that 
in a great many successful arbitrations the umpire 
has not been elected until the board has failed to 
agree; but it is always better to agree upon an 
umpire before entering upon the discussion, espe- 
cially if there is a probability that an agreement 
will not be reached; and it is also best that he 
should be present at the meetings and discussions, 
so as to be able to decide promptly.” 

The report concludes with an account of an 
organisation which is perhaps the most interesting 
and most successful of all the attempts of this kind 
which have been made in the States, and belongs to 
quite a different department of industrial labour. 
We refer to the Board of Abitration which holds 
sway in the extensive cigar works of Messrs. 
Straiton and Storm, in New York. ‘In at least 
three respects,” says Mr. Weeks, ‘outside of the 
success with which it has been attended, this board 
is noticeable. In the first place it is the only Board 
of Arbitration in existence in this country of which 
tne writer has any knowledge; secondly, it is the 
only one that has survived attempts to settle a 
wages difference; and thirdly, in its composition 
it differs materially from any other board of which 
we have any knowledge.” ‘The board is divided 
into two branches corresponding to the two chief 
departments of Jabour in the manufactory, called 
respectively the Cigar Makers’ Board and the 
Packers’ Board. Five delegates are elected annually 
by the cigar-makers, and five by the packers. The 
cigar-makers’ board is composed of four of their 
delegates, together with four representatives of the 
firm, who are three foremen chosen by the firm, and 
one member of the firm. In addition to these, one 
packer is chosen by the Cigar Makers’ Board and 
sits with them, The Packers’ Board is analagous 
in composition, Thus the main feature of these 
boards is that there are five workmen’s repre- 
sentatives to four masters’ representatives, the addi- 
tional workmen’s representative being taken from 
another department of labour. ‘The decisions of 
these boards, which have been numerous, have been 
in all cases satisfactory, a result due in a great 
measure to the conciliatory spirit which has been 
established by the action of the masters and by their 
generosity as regards the composition of the boards. 
In a letter to Mr. Weeks from Messrs, Straiton and 
Storm, they say, ‘Our experience has been that at 
no time during the operation of our board have the 
lines been sharply drawn, or in other words, the vote 
has at no time been four to five. Sometimes the 
demand has been considerably modified, and on 
other occasions not grantedat all.” ‘The workings of 
the board are described at length by Mr. Weeks, but 
for this and other details we must refer our readers 
to his report, which has been compiled with consider- 
able labour, and is worthy of a careful perusal. 

Several suggestions have been put forward in the 
States for schemes of legislation by which arbitra- 
tion in industrial matters might be recognised by 
the Government and the decisions of an umpire 
enforced. In reference to this matter the report 
says, ‘* Legislation can neither force parties to resort 
to arbitration to settle existing disputes, nor to 
attempt conciliatory measures to prevent a rupture ; 
legislation can, undoubtedly, invest the results of 
industrial arbitration with the sanctity of decisions 
of a court; but this is all legislation can do, and it 
is a serious question whether it is wise or just even 
to do this.” Various attempts in this direction have 
been made in England from 1824 to,the present time, 
including the Act of Parliament referred to above, 
but none of these attempts have resulted in any 
practical success. It is not easy to see how in any 
case the legislature can enforce an industrial award. 
No doubt the masters involved in the award may be 
compelled to pay any rate of wages which may be 
resolved on, but it is difficult to see how the like 
compulsion can be applied to the workmen. The 
men as a body may agree, or be obliged by 
law, to submit a dispute to arbitration, but what is 
to prevent the men as units from refusing to accept 
the award upon such submission? It would be 
hardly practicable to force the men to continue to 
work for the same master, and if they enter upon 
some other employment they could not be pre- 
cluded from receiving any rate of wages for which 
they might be able to stipulate. Some result might 
perhaps be attained by incorporating the various 


trades’ unions as bodies under State control, and by 
enforcing an award through the medium of these 
societies when so incorporated, In this case the 
units would have either to accept the award or be 
expelled from the union. The subject, however, is 
full of difficulties, and very little light is thrown 
upon it by the American attempts, The French 
» eam of Conseils des Prud’hommes has approached 
the nearest to a practical solution of the question, 








LONDON WATER ANALYSIS. 

THE last report of Lieutenant-Colonel Frank 
Bolton, the water examiner under the Metropolis 
Water Act, 1871, recently issued, contained 
some new tables of water analyses, which have the 
effect of rendering water analysis more unintelli- 
gible than ever. ‘The ammonia process, introduced 
by Professor Wanklyn, and now used by chemists 
in all parts of the world, has specially recom- 
mended itself for the facility with which it can be 
worked, and the simplicity of the mode of state. 
ment of results; so that those uninitiated in the 
mysteries of the chemical laboratory can see at a 
glance whether a sample of water is fit for domestic 
use, or if it contains more albuminoid ammonia 
than is considered safe for drinking purposes. The 
albuminoid ammonia in excess of ten-hundredths 
of a milligramme per litre brings the sample of 
water into the class of doubtful waters. The results 
are given in parts per million, and the figures are 
never carried beyond the second decimal place, as an 
excess of meaningless figures tend only to confuse 
and perplex those who seek for information, From an 
extract from the report of the Society of Public 
Analysts which Colonel Bolton publishes, it appears 
that several analysts, whilst se the Wanklyn 
process, choose to alter Wanklyn’s concise and 
clear method of statement, multiplying the figures 
into the fourth decimal place, and giving the albu- 
minoid ammonia in grains per gallon, thus rendering 
the tables unintelligible to those who wish to make 
comparisons with results returned according to the 
directions of the author, unless the inquirer chooses 
to resort to an arithmetical process. 

The table is crowded with a mass of meaningless 
detail which throws no light whatever on the varia- 
tions in the quality of London drinking water. 
Thus there is the column giving the chlorine which, 
as is well-known, amounts to about one grain per 
gallon and never varies sensibly : the slight varia- 
tions exhibited in the table being, moreover, the 
experimental error and not real differences in the 
samples. The column devoted to phosphoric acid 
owes its existence to the failure of the analyst to 
comprehend that phosphates and carbonate of lime 
cannot co-exist in solution in the same water. The 
futility of periodical determinations of the nitrates 
in the London water supply has often been insisted 
upon. The permanganate process, which was in use in 
the year 1865, and which has been very generally 
discredited, is also represented in the table. 

In short, the table is almost everything that it 
should not be, and might be cited as a warning ; 
the main object of water analysis, viz., the measure- 
ment of the organic matter present, is made of minor 
importance, and the attention is diverted from the 
real question at issue, viz., whether the water is 
more or less contaminated by sewage or vegetable 
impurity so as to be injurious to the health of the 
consumer. The results of the examination of the Lon- 
don water supply by the moist combustion process is 
also given in the report, This process, recently 
introduced by Professor Wanklyn and Mr. W. J. 
Cooper, is a method of measuring the “ total organic 
matter” present in a sample of water, the amount 
of oxygen consumed in moist combustion represent- 
ing weight for weight the amount of organic matter 
present in the water. The results are given, as in the 
ammonia process, in parts per million, and the results 
are only carried out into the first decimal place. 
This compact and comprehensible table of results, 
furnished to the Metropolitan vestries monthly by 
Messrs. Wanklyn and Cooper, is in striking contrast 
with the confused mass of unnecessary and unmean- 
ing statements adopted by the Society of Public 
Analysts. 


THE INTERNATIONAL EXHIBITION OF 
MILLING MACHINERY.—No, II. 
By D. G. TEpPer, 
Tue unusual importance of the approaching exhi- 
bition of milling machinery and the magnitude of 
the preparations being made by the exhibitors, claim 











some notice of a preliminary character, in order that 











the special features of attraction to millers and 
engineers may be made sufficiently public. Unfor- 
tunately, owing to uncontrollable circumstances, the 
exhibition can only remain yaa five days, viz., 
from the 10th to 14th of May, therefore visitors will 
not have too much time to investigate the different 
systems and machines exhibited, and it will conse- 
quently assist those interested if the most important 
exhibits are noticed and illustrated in anticipation. 
Commencing with the stand of Messrs. W. R. Dell 
and Son, of 26, Mark-lane, who will occupy in all 
nearly 5000 square feet, Mr. G. T. Smith’s Ameri- 
can gradual reduction mill deserves attention. In 
America this would perhaps be called a ‘new 
process” mill, but the latter term conveys so little 
meaning that it is purposely discarded for the more 
intelligible title. In favour of Mr. Smith’s system 
it may be said that it necessitates the introduc- 
tion of very little new machinery into a mill, 
and the general arrangement is exceedingly simple. 
Summarising the process in a few words, it is 
as follows: The wheat having been thoroughly 
cleaned is granulated between smooth corrugated 
French burr stones, the — being carefully 
separated and purified, the purified granules or 
‘¢ middlings” being reduced to flour by millstones, 
while the bran and tailings are treated by corrugated 
and smooth rolls respectively. As compared with 
English millstone systems, it will be noticed that 
Mr. Smith uses afar larger proportion of silk dress- 
ing reels and purifiers than we in this country have 
been accustomed to think necessary, and much of 
the fine appearance of American “ patent” flours is 
undoubtedly owing to the abundant use of silk. 
The structure in which the Smith mill will be 
fitted is a timber erection of three floors and 
basement, and illustrated on page 359. Fig. 1 is 
a transverse section, Fig. 2 is a plan of third floor, 
and Fig. 3 is a longitudinal section. The height 
of the mill is 40 ft., and the floor space occupied is 
37 ft. by 31 ft. The foundation timbers are of pitch 
pine, 12 in. by 6 in., the floors are of 3 in. deal, 
and the uprights are composed of 3in. by Qin. 
planks, bolted three together and trussed. The 
sides of the building will be open. The mill is in 
every respect except stones a five-run mill. Only 
three pairs of stones, however, will be fitted, one 
working on wheat and two on middlings ; while the 
dressing machinery will be complete and all in 
operation. With the other two pairs of stones 
at work, this mill would be capable of turning 
out 175 sacks of flour in twenty-four hours. 
Following the course of the grain in its trans- 
mutation, it will be found that the first elevator 
lifts the wheat to a Barnard and Leas’ oat and 
weed separator on third floor (see Fig. 3), thence 
it falls to Barnard and Leas’ Victor smutter; from 
the smutter a second elevator raises the grain toa 
Victor brush scourer, thence the cleaned grain falls 
to the stock hopper or grinding bin, and is from 
there spouted to the smooth corrugated granulating 
stone, with the Smith “dress.” The granulated 
wheat meal falls to elevator J, which lifts it to reel 
A, where the bran is taken out ; the meal minus the 
bran passes to reel B, there the bulk of the first 
flour is removed, the remainder passing to reel C by 
elevator K; the fine middlings from reel C pass 
to purifier C', and the coarse middlings to purifier A’. 
The bran from the tail of reel A passes to corrugated 
rolls, and from thence to a centrifugal separating 
reel, The flour and middlings from the centrifugal 
reel pass to elevator L and are carried to the 
porcelain rolls A (see Fig. 2), the bran, passing over 
tail of centrifugal reel, being finished. Reel D dresses 
the meal from porcelain rolls. Purifier A' treats 
the coarse athitiogn, which are repurified on 
purifier B', and then fed to stone A#, dressed witha 
twelve-quarter three-furrow dress, and in each of the 
lands are two } in. furrows. These stones are, like 
the wheat stones, dressed perfectly smooth. The 
tailings from purifier A! are aspirated to remove 
bran particles, thence passing to porcelain rolls A by 
elevator L. ‘The tailings and cut-off from purifier B! 
pass to smooth chilled rolls B (Fig. 2) by elevator 
M, the purified middlings to stone B* by elevator Q. 
Purifier C* takes the fine middlings, the tailings 
from this pass to porcelain rolls by elevator L. The 
middlings from C? are repurified on D* and the 
tailings are treated as before, the purified middlings 
being passed to stone A* by elevator P. Reel E 
takes the fine middlings from stone A® by elevator 
N ; here the middlings flour is taken off, the tailings 
going back to purifier A'. Reel G takes the coarse 
middlings from reel B* by elevator O, the tailings 
going to porcelain rolls by elevator L, and the cut- 
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off to reel Hl. ‘The tailings from this reel go to 
purifier C'. Reel F takes the meal from the smooth 
chilled rolls B*, and the flour from this reel passes 
to meal elevator J, and the middlings pass to 
purifier A, afterwards being reground as stated 
above. The dressing reels are of American type, 
and built in chests of four, as is usual in the 
States. 

The Geo. T. Smith middlings’ purifier, of which a 
sectional drawing is given (see Fig. 4), is one of the 
most popular machines for the purpose both in 
America and the United Kingdom. The middlings 
are received in the hopper over the feed roll K, and by 
this roll are delivered to the sieve R. GG are air 
chambers over the sieve ; H H are deposit chambers 
or pockets ; J J are valves to regulate the strength 
of the air current; I is a suction fan; E is a brush 
worked automatically on the lower side of the sieve. 
The sieve R is divided into sections corresponding 
with the air chambers GG, each section being 
covered with silk gauze of different degrees 
of fineness, the finest being on the section 
at the head or receiving end of the sieve, and 
the coarsest on the section at the tail of the 
sieve. The sieve receives a reciprocating motion 
from the eccentrics B. The fan I produces an air 
current upward through the silk gauze into the air 
chambers GG following the bent arrows into the 
pockets H H through the openings J J to the fan, 
and thence to the dust room. The brush E extends 
across the width of the sieve underneath, and travels 
its entire length from head to tail. It is mounted 
on au endless chain, and travels in one direc:ion on 
ways and around pulleysas shown. The hursting and 
bed pans for this mill are of American manufacture, 
and have been specially imported. The engraving, 
Fig. 5, shows the design of the hursting, which, 
although exceedingly neat, appears to an English- 
man to have too much ‘ daylight” about it. The 
stones are driven from a horizontal shaft in the base- 
ment by a quarter-twist belt with tightening guide 
pulleys. <A quarter-twist belt also imparts motion 
to a vertical shaft (shown in transverse section, Fig. 3), 
into which two horizontal shafts are geared, the one 
on the second floor driving the purifier, centrifugal 
silks, &c., and the one on the upper floor driving the 
bolting chests, elevators, &e. ‘The brush machine 
and smutter are driven from the vertical shaft. 
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NOTES. 
Tue Dertyition oF ** Work.” 

AT the last meeting of the Physical Society, Mr. 
Walter R. Browne read a paper discussing the defini- 
tions of mechanical work in text-books of science, 
and pointing out apparent differences in them which 
were to be regretted. He illustrated his remarks 
by reference to the definition in Rankine’s manuals 
and that in the Natural Philosophy of Professors 
Thomson and Tait. These two definitions were, 
he argued, at variance, and he gave several reasons 
for preferring that of Rankine, which was readily 
intelligible, and had the merit of being known to 
all educated engineers. He submitted, therefore, 
that Rankine’s definition should be adopted by all 
teachers in this country. The chairman of the 
meeting in question happened, however, to be Sir 
William Thomson himself, who being put upon his 
defence, disclaimed in a very emphatic manner any 
difference between the definition of work given by 
Rankine and himself. ‘ Until the day of Rankine’s 
death,” he said, ‘* neither he nor Professor Tait and 
myself, ever dreamed that there was the slightest 
difference between our definitions,” and, he thought 
that if Mr. Brown would examine them again, he 
would see that there was really none. 


Tue INsTITUTION OF NAVAL ARCHITECTS. 

The twenty-second session of the Institution of 
Naval Architects is now being held at the hall of 
the Society of Arts. The programme is of more 
than average interest. The question of steel in 
relation to naval structures is dealt with in no less 
than four papers. Of these the most interesting 
are by Mr. W. Parker, chief engineer surveyor to 
Lloyd’s, and by M. Bernier Fontaine, the eminent 
French naval architect, Mr. Parker's paper deals 
privcipally with the failure of the steel plates sup- 
plied for the Livadia’s boilers. ‘This failure has 
been of great interest to users of mild steel, and has 
led to a most thorough investigation of the circum- 
stances by the officers of Lloyd’s Registry. The 
details of these experiments will be found in Mr. 
Parker's paper, which we shall print in an carly issue. 


M. Berrier Fontaine’s paper is a valuable account of 
the experience gained in the use of mild steel for ship- 
building in the French Navy. Mr. Samuda’s paper 
deals with the effect of the introduction of steel on 
the design of ships of war, while Mr. Ravenhill’s 
refers principally to the interesting question of the 
substitution of this material for cast iron, Of the 
remaining papers one by Sir E. Reed, M.P., on 
‘The Injuries sustained by the Livadia in the Bay 
of Biscay,” and another by Mr. W. H. White, on 
“The Rolling of Sailing Ships,” are likely to excite 
most interest. 


A JAPANESE EXHIBITION. 


On March 1, the Mikado of Japan, with very great 
ceremonial, opened the second National Exhibition 
at Tokio, the capital. The first of the kind was 
held in the year 1878 on the same site. The pre- 
sent series of structures comprising the Exhibition 
are in native style, and are thus at the same time 
picturesque and economical, while unlike foreign 
erections they may be easily removed if necessary. 
The ground built upon is six acres, equal to about 
one-sixth of the whole area enclosed. About one- 
half the space is allotted to the manufactured pro- 
ducts of the country, woollen cloths from the 
Government factory at Senji, Tokio, and cotton 
yarns from Sakai, Osaka, being exhibited in this 
department for the first time. Fine arts and 
engineering are two sections which each occupy 
about one-tenth of the buildings. The former is 
filled chiefly with treasures of ancient art peculiar 
to the country, lent by different noblemen and 
gentlemen. ‘There are also about 200 paintings in 
European style, and quite a large number of plaster 
models. In machinery the exhibits are not numerous, 
owing to the few sources there are to draw upon for 
supplies, The ordinary machines with which we 
are familiar in such places are found, the most 
important of which are rock -drills, centrifugal 
pumps, and small fire engines, and notably a match- 
making machine. Specimens of machines in use at 
the Imperial Mint, Osaka, are on view, as also a 
few electrical instruments, in which work the 
Japanese show considerable proficiency. Agricul- 
tural implements are shown in two buildings, which 
are specially devoted to agriculture, and which cover 
one acre of ground. With the exception of a small 
space set apart for minerals, the remainder of the 
buildings will be made use of for zoological and 
vegetable exhibits. These last will be on view from 
the lst of May for a few weeks only. The Exhibi- 
tion proper will be closed to the public on the 30th 
June. 

Errect oF TEMPERATURE ON STEEL. 

It will be remembered that at the Paris meeting 
of the Iron and Steel Institute, in 1878, a paper was 
read by Mr. Daniel Adamson ‘ On the Mechanical 
and other Properties of Iron and Mild Steel,” and 
in the course of this paper* the author directed 
special attention to the fact that at certain temper- 
atures—approximating to 700 deg. Fahr.—mild 
steel and the commoner classes of iron lose their 
ductility and become comparatively brittle. Mr. 
Adamson gave the results of numerous experiments 
which he had carried out proving this property, and 
he pointed out how important it was that all flang- 
ing or bending of mild steel, at what he termed a 
‘‘colour heat.” We notice that the Admiralty are 
now taking special notice of this property of steel, 
and they have just issued a very interesting series 
of illustrations, showing how greatly the ductility of 
mild steel is diminished at certain temperatures, 
these illustrations having been prepared from the 
results of tests made by the resident Admiralty 
overseer at Sheffield. In a circular issued with the 
illustrations it states that the ‘‘ above-named officer 
‘‘ reports that he is of opinion that the heat at 
which it is most dangerous to work steel is about 
540 deg. Fahr., and that the dangerous heat 
ranges over about 150 deg., viz., from 430 deg. to 
580 deg. Fahr., when it varies in colour from a 
light straw to a light blue. He also considers 
that although the danger may not be so great 
throughout the whole of this range as it is at the 
‘* first-named temperature, it is still, in his opinion, 
‘** extremely unsafe to put any work whatever upon 
‘* mild steel within these limits.” 
have done well to direct prominent attention to the 
results of their tests, and the results they now 
make public, as well as those obtained by Mr. Adam- 
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* Mr. Adamson’s paper was published on pp. 383 and 
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The Admiralty. 


son, deserve the careful attention of all engaged in 
working steel. 


Tue AmeRICAN NEEDLE, 

We congratulate Lieutenant Gorringe, U.S.N., on 
the successful completion of his operations for moy- 
ing the obelisk from Alexandria to the Central 
Park, but regret that he should have considered it 
necessary to devote so much of the paper read by 
him before the American Society of Civil Engineers 
to proving that the said operations were not in any 
way suggested by the proceedings of the English 
engineers in connexion with Cleopatra’s Needle, 
Surely it will be self-evident to every one, as it is to 
Lieutenant Gorringe, that the method of raising the 
needle in a horizontal position and swinging it into 
place was ‘‘ naturally suggested by the associations 
of my profession—cannon among other things,” 
and had no reference whatever to what had been 
going on at the Thames Embankment a few months 
before. Lieutenant Gorringe says that ‘the only 
similarity is the suspension of both shafts at their 
centre of gravity.” He is really too modest; we 
have before us two photographs taken in Egypt ; 
in one the obelisk is shown in a vertical position 
surrounded by an admiring crowd; in the other it 
is in a horizontal pvsition, and the crowd is not 
there. The obelisk in turning came down by the 
run with a crash sufficient to smash through the 
twelve top courses of the pile of timber prepared to 
receive it, and with a report sufficient to make all 
the Arabs fly to the desert, and to suggest no doubt 
to Lieutenant Gorringe the idea that his operations 
were analogous to ‘‘cannon among other things.” 
It is clear therefore that Lieutenant Gorringe does 
himself an injustice, for all this would not have 
happened if he had imitated the English engineers 
in even so little a matter as balancing the obelisk 
at its centre of gravity. Lieutenant Gorringe further 
observes that his structure for turning was “ simply 
a steel gun-carriage” whilst *‘ the English is a heavy 
timber structure bearing, as you cannot fail to 
notice, a striking resemblance to that used by the 
Roman engineer, Fontana, in the sixteenth century.” 
Lieutenant Gorringe desires, no doubt, to be com- 
plimentary, and to exhibit the generosity charac- 
teristic of great minds, but he had better have stated 
the fact at once, regardless of wounding the suscepti- 
bilities of the English engineers. The fact, then, is 
that the latter did not indulge in a “steel gun- 
carriage” or anything of the sort, because the 
temporary staging which both Lieutenant Gorringe 
and themselves used upon hoisting the obelisk by 
hydraulic jacks was, in the opinion of the engineers, 
and as the result proved, quite adequate to perform 
the double function of a suppport during the raising 
and during the turning of the obelisk. One of the 
results of Lieutenant Gorringe’s improvements 
was, therefore, that whilst the ‘* use and waste” of 
timber was practically the same in both cases, 
there were, according to the Scientific American 
of February 5, about 60 tons of steel and the ‘ best 
quality of common metal” used by the naval officer 
in America as compared with 350/. worth of rough 
girder work used by the engineers in England. 
Lieutenant Gorringe also observes: ‘‘ My appa- 
ratus permitted me to lift the shaft vertically . . . 
whilst the English apparatus was limited in its 
functions to the simple turning of the obelisk ; 
lifting it and lowering it in any position had to be 
done by hydraulic pumps.” It would hardly be 
gathered from this statement that in both cases the 
obelisk was raised to its position by hydraulic 
jacks, Lieutenant Gorringe using six, and Mr. 
Dixon and Mr. Baker four. However, the former 
claims to be ‘‘a naval officer and not an engineer,” 
and this no doubt fully explains the manly and out- 
spoken admiration expressed by himself for his 
proceedicgs in connexion with a work which any 
American engineer would have been glad to under- 
take, and would doubtless have brought to an 
equally successful conclusion. 


THe WeaTHER, Marcu, 1881. 

The weather of March set in dull, squally, with 
snow. On the 3rd a snowstorm of great severity, 
lasting about 70 hours, prevailed over Scotland and 
the North of England, causing many wrecks, the loss 
of over 200 lives, floods, and blockage of railways. 
The wind was chiefly from S.E. till the 8th, when it 
came from the W., still with rain, but on the whole 
drier. From the 12th to 2nd fine dry weather 
prevailed, with high barometer aud variable wind. 
‘Then came a short spell of north-westerly winds 
with rain and snow till 26th. The remainder of the 





month had cold dry easterly winds, with clear sky 
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The mean atmospheric pressure and temperature 
for the extremes of the British Isles to which the 
Isle of Man is central, were as follows : 














Mean Difference Mean Difference 
Position. | Pressure. from Normal.| Temp, from Normal. 
—_—— | | 

| deg. | - 
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3 “| 99.90 ae 44 — 
West 29.80 ” 09 42 » Oo 
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Central 29.82 | » 07 40 | ss 
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jt thus appears that pressure generally was below 
its normal value, though not to any considerable 
amount except in the north. The resultant wind 
was from W.S.W., and there was less than the 
ordinary prevalence of polar winds, which, however, 
made themselves very keenly felt. Except in the 
west, where the temperature was at par, all other 
parts had a deficiency of heat. ‘The three first 
months of the year have all been cold ones. The 
distribution of rain, including snow, may be inferred 
from the following statement, in which the observa- 
tions from Wick are substituted for those from 
Sumburgh Head, which were not reported : 





tie Difference 
At Rainy Days. Amount, trons Sauna’: 
Oe pees | —_ 
in. deg. 

Wick . 23 2.26 above 0.74 
Scilly ... - 19 | 3.12 | » 094 
Valencia oes . 7 | 5.32 ° 1.17 
Yarmouth ... 14 1.76 below 0.15 


i 





It thus appears that aqueous precipitation was con- 
siderably above the average in all parts except the 
east of England, which had less than its usual 
share. At Valencia, 1.4 in. fell on the 2nd and 
].2 on the 3rd, and Scilly bad more than an inch on 
23rd. Snow fell in places atleast on 12 days. The 
heavy falls of rain at Valencia were connected with 
the southerly gale of the 3rd and the south-easterly 
gale on the 4th. ‘This south-easterly gale continued 
during the 5th and 6th over Scotland and the North 
Sea. The heavy fall at Scilly was connected with 
the southerly gale of the 23rd. The north-westerly 
gale of the 25th did not bring much downfall. 
Some of the contrasts of temperature are instructive. 
Taking only observations at 8 A.M. on the 2nd, while 
Valencia was comfortable with 44deg., Shields was 
shiverir g under 19 deg. ; on the 6th, Scilly boasted 
51 deg against Aberdeen 32 deg. ; on the 13th, Scilly 
again 51 deg., while Yarmouth had only 37 deg. ; 
on 17th, Leith’s 51 deg. was the envy of London's 
35 deg. ; on the 21st, 28th, and 29th when Scilly had 
cooled down to 47 deg., 45 deg., and 46 deg., it was 
outdone by Nairn at 27 deg. by Parsonstown at 
97 deg., and by Wick at 27 deg. The highest tem- 
perature during the entire month was 63 deg. at 
Nottingham, the lowest 12 ceg. at Glenalmond, 
On the 10th the following official remark was 
made: ‘ With pressure remaining relatively high 
over the Bay of Biscay and low over Scandi- 
pavia—the gradients being moderate—the backing 
of the wind in the west cannot be considered as a 
satisfactory sign ; the south cone has therefore been 
left flying at all our western stations, while it has 
been lowered in the east and south.” Notwith- 
standing this oracular strain the weather remained 
much the same for the next twenty-four hours and 
the storm signal was not in the least necessary. 
Surely uncertainty of judgment and temerity of 
action could scarcely be rendered more apparent! 
Again on the 23rd, the barometer at the west of 
Ireland being 29.4 a southerly gale blowing and a 
heavy sea rolling, it was sagely remarked, ‘ It 
seems probable that rough unsettled weather is 
about to prevail very generally.” It was sufli- 
ciently evident that the weather was actually rough 
and unsettled, and seeing that it extended over the 
Irish Sea and the south-west of England it was 
pretty general. It would be better to keep “ such 
lame and impotent conclusions” at the office, as they 
are of no use to the public, and can hardly increase 
the fame of thedepartment. During the four weeks 
ending 28th, the duration of bright sunshine was in 
East England nearly 38 per cent. of the possible 
amount; in East Scotland 33 per cent.; in Central 
and South-west England 32 per cent.; in North- 
east England 31 per cent. ; in South-east England 
29 per cent.; in South Ireland 28 per cent; in 
North Ireland 26 per cent.; in West Scotland 22 
per cent; and in North-west England only 20 per 
cent. Hence there was most sunshine in the 
eastern districts, where the rainfall was least in 
amount and frequency and the temperature lowest, 
a result at variance with that for February, 





Wick Harbour Works. 

There is a sort of perennial interest attaching to 
the engineering works executed from time to time 
at Wick Harbour on account of the violent storms 
to which they are exposed, and by which their weak 
points are found out. Another great storm occurred 
during the 11th and 12th of last month, and is 
reported to have been amongst the most violent 
recorded during the last forty years—which is 
saying a great deal. Immediately after the storm 
Mr. R. Kinipple, C.E., harbour engineer, 
Greenock, visited Wick for the purpose of closely 
examining the South Pier Head, which was rebuilt 
from his designs last year. Although it was founded 
upon the rubble base of the old pier head, it is 
satisfactory to know that it has withstood all the 
fury of the recent storms, without the slightest 
shake or a fissure of any kind being rendered visible, 
even on the most minute inspection. The whole of 
the concrete, from 6 ft. below low-water mark up to 
nearly high-water mark, was put in according to 
Mr. Kinipple’s patent system of constructing 
monolithic submarine works. A toe block, weighing 
more than 60 tons, which was deposited last 
autumn at the foot of the outer slope of the pier 
head, was disturbed in the recent storms, and a 
portion of it has been washed up. For uniformity 
of strength the concrete of which it is composed 
cannot be surpassed. It shows that the whole 
of the cement has been retained, and generally 
it shows a result fully equal to what was anti- 
cipated by the use of Mr. Kinipple’s method. 
The remaining length of the Fishery Pier, which 
is now in a state of ruin, has been still further 
reduced during the past winter from 148 ft. 
to 127 ft., measuring from the root or angle 
on the inner face near the shore, while a block of 
stone high up on the shore above high-water mark, 
at the South Pier Head, measuring 57 ft. 7 in. 
by 30 ft. 6 in. and 3 ft. 3 in. thick, and estimated 
to contain about 300 tons, was moved further up 
the shore among the débris of the cliff, by the storm 
of the 4th and 5th of March. ‘These facts further 
indicate what the engineer has to covtend against 
at Wick Harbour. While referring to these matters, 
we may mention that the Pulteney Harbour Com- 
missioners, Wick, have just received from Mr. 
Kinipple his report with accompanying plans of the 
proposed improvements of the harbour of Wick. 
The portions of the designs which it is proposed to 
execute in the first instance are estimated to cost 
about 60,000/., but it is understood that no works 
will be executed until Government have remitted 
the debt on the harbour which resulted from the 
construction of the Fishery Pier, which, as we have 
said, is now in ruins, We understand that the 
same system of constructing monolithic sea piers as 
that so successfully carried out last year at Wick, is 
about to be employed by Mr. Knipple in the improve- 
ments at Girvan Harbour, on the coast of South 
Ayrshire, with which he has been entrusted, and 
which will consist chiefly of two sea piers and of 
the deepening of the harbour. The contract 
drawings, specifications, &c., are in course of pre- 
paration. 








FOREIGN TECHNICAL LITERATURE, 
In Der Praktische Maschinen-Constructeur (Leipzig), 
No. 4, is an article on “Rotary Engines,” by M. Martini, 
Jun. The paper on “Iron Roofs,” by R. Wagner, and 
that on “ Marine Engines” are continued. 





The Moniteur des Intéréts Matériels (Brussels), March 
27, states that the demand for merchant iron is a little 
brisker than it was, and considers that the Belgian trade 
is certainly improving. Sheets and boiler plates are in 
good demand. 





Amongst the articles in Dingler’s Polytechnische 
Journal is one on the weakening of boilers by the cutting 
of the plates for the openings for the steam dome, man- 
holes, &c., by W. Le Van. There are also several papers 
and notes on the manufacture of chemicals and colouring 
material, together with descriptions of various new 
patents. 


In the Révue Maritime et Coloniale (Paris) for March 
is a paper by M. Roque, chief engineer, on the working 
of marine engines, and their cousumption of fuel. His 
object is to supply a simple means of calculating the 
value of marine engines under all circumstances, and a 
new method of regulating the supply of fuel. He gives 
tables and formule for these purposes. There is also 
an article on German and Russian ironclads, by Lieu- 
tenant Dupre. 





The Wochenschrift des Vereing Deutscher Ingenieure 





(Berlin) of March 9, contains a paper read before the 
Wiirttemberg branch of the society by Herr Bach, on the 
best forms for the teeth of cog-wheels. Whilst consider- 
ing that the cycloidal form is the best, he stated that— 
according to his experience, which was large (about 
10,000 wheels of all dimensions having passed through 
his hands)—all the various forms were good, provided 
that the wheel was properly divided and accurately 
constructed. Several diagrams are given. 





_, Referring to the fee we tay Channel Tunnel, the 
Zeitung des Vereins Deutscher Eisenbahn-Verwaltungen 
(Berlin), March 25, compares the two English schemes, 
that of the London, Chatham, and Dover Railway Com- 
pany, from St. Margaret’s Bay, and that of the South- 
Eastern Railway Company, from Abbot’s Cliff. It 
points out that although in the former case the tunnel 
would be considerably the shorter, it would be more 
costly, owing to the unsoundness of the white chalk 
through which it would pass for some distance. Tho 
second project it considers to be the most advantageous, 





La Presse (Paris) of March 23, speaking of the Panama 
Canal, expresses its opinion that the enterprise will prove 
a ruinous one for French investors, and refers to a letter 
addressed to its editor by M. de Lesseps in 1858, in which 
he stated that the cost of the Suez Canal would not 
exceed 200 millions of francs. It points out that the 
actual cost was 487 millions, and asks whether—having 
been so greatly mistaken in the one case—it is not likely 
that his estimate for the Panama Canal may be equally 
inaccurate. 





The Elektrotechnische Zeitschrift (Berlin) for March 
contains an article by F. von Hefner-Alteneck, on 
Electric Water Gauges, in which a full description is 
given of that of Siemens and Halske; also a paper by 
Dr. W. Siemens, on Dynamo-Electric Machines. In a 
paper on Electric Clocks, Dr. M. Hipp points out the 
great value of this system for railway, post, and tele- 
graphic purposes, as well as for public clocks in large 
towns. He considers that in the course of a few years 
every town of any importance will have a system of 
electric clocks as certainly as it is now supplied with gas 
and water. 





The report of the Société d’Encouragement pour l'In- 
dustrie Nationale (Paris), March 11, has an abstract 
of a description given by MM. Niaudet and Cassagnes of 
the Michela mechanical stenographic writer, which was 
exhibited at the meeting. The advantages claimed for this 
instrument are—simplicity, rapidity, and easy manipula- 
tion; but perhaps the greatest is the fact that reports 
taken by it can be easily read off by any one acquainted 
with the system employed. The instrument apparently 
acts in the same manner as the Remington type-writer, 
with the exception that an endless band of paper is used. 
It was stated that 200 words per minute could be easily 
reported by a skilled manipulator. 





The Scientific American (New York), March 19, con- 
tinues its report on the barrel-making machinery of 
Messrs. E. and B. Holmes, of Buffalo, N.Y. 

Reviewing the production of petroleum during the 
past year, it states that the average daily production was 
71,124 barrels, and the average daily shipment 37,100, 
leaving a daily excess of production over consumption of 
34,024 barrels. At the present time there are over 
20,000,000 of barrels in stock ; and it appears that the 
producers are determined to keep up this excess, as more 
wells have been sunk during the past winter than during 
any previous one. 

It is said that the cost of removing, transporting, and 
re-erecting the New York obelisk is a little over 
100,000 dols. 





The paper on firedampin La Houille (Paris), of March 
20, refers to the influx of the gas from old workings, 
which—it is considered—can be thoroughly cleared 
away by ordinary ventilation. The conclusion come to 
is—that absolutely nothing is known as to the influence 
of varying atmospheric pressure upon firedamp. 

A continuation of the mining, &c., statistics of France, 
in the same paper, shows that during 1880 the total 
quantity of 1,733,102 tons of pig was produced. This 
was an increase of 332,816 tons over the production of 
1879 ; 952,308 tons of manufactured iron—bars, sheets, 
and rails—were turned out, this branch showing an 
increase of 95,237 tons over the preceding year. Of 
steel the total product was 384,626 tons, against 333,265 
tons in 1879. 





The Railroad Gazette (New York) of March 11, reports 
Mr. A. L. Holley’s paper on “ Rail Patterns,” read before 
the American Institute of Mining Engineers, at Phila- 
delphia. He states that the American Bessemer rail 
mills make 119 different sections, of 27 different weights ; 
and these he considers to be all current patterns. Mr. 
Holley points out that this immense variety is in every 
way a disadvantage; as the large number of rolls 
required greatly increases the working expenses, whilst 
the continual changing considerably reduces the pro- 
duction. These facts of course tell on the purchasers, 
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who have to pay a higher price in consequence. In 
order to do away with this large number of sections, 
Mr. Holley suggests that it would be advisable to adopt 
standard sections, of which he gives full particulars, 
together with drawings, and explains his reasons for 
arriving at this result. The question is also discussed 
in a leading article in the same paper. 





The Deutscher Submissions-Anzeiger (Berlin), March 
24, reports that, although many of the smaller iron 
works are making concessions to obtain orders, the 
larger mills are so full of work as to be in a position to 
maintain prices. The demand for steel rails is brisk ; 
and as there are a number of large contracts to be placed 
by the German railways, this state of things is expected 
to continue. The bridge builders have also a prospect of 
plenty of work ; whilst 20 locomotives and 55 carriages 
—the contracts for which will shortly be given out— 
will of course pass through the hands of German firms. 

Referring to the Westphalian coal trade, the issue of 
March 30 states that the consumption of Westphalian 
coal'in Hamburg and the neighbouring district has 
increased during the past year. Whilst fully alive to 
the importance of creating an export demand for West- 
phalian coal, it is thoroughly aware of the difficulty 
German coalowners would find in attempting to compete 
with English firms. In the first place, it is admitted that 
we have the command of all the markets, and that under 
any circumstances it would be almost impossible to oust 
us. The only chance of this (it is considered) lies in 
bringing down the cost of getting and of transport ; but— 
even were this done—the greater distance of the Ger- 
man collieries from their port of shipment would probably 
be sufficient to keep prices at least up to the English 
level. 

The Bulletin of the American Iron and Steel Assocta- 
tion (Philadelphia), March 2 and 9, gives an abstract of 
the report of the United States Bureau of Statistics on 
the American imports for 1880. Manufactured and pig 
iron show a total of 1,882,605 tons against 769,986 
tons in 1879, whilst the value has increased from 
25,590,641 dols. to 63,255,583 dols. The value of hard- 
ware, machinery, firearms, tools, &c., imported during 
last year, amounted to 17,219,383 dols., against 
7,740,928 dols. in 1879. The couutries of origin are 
not given. In January last the American exports were 
28,916,438 dols. more than the imports. The imports of 
bullion in the same period were 4,282,343 dols. more 
than the exports. 

A long article on the iron and steel duties is contained 
in the same number. 

The issue of March 16 gives analyses of some iron ore 
from the Haycock Mines, in Ottawa County, Ontario, 
which show an average of 66 per cent. of metallic iron, 
with only slight traces of phosphorus and sulphur. It is 
stated that there is a great extent of this ore, which lies 
very conveniently for working, and that charcoal pig 
can be produced at a very low rate, owing to the large 
supply of wood on the spot. 








The Révue Industrielle (Paris), March 16, contains an 
abstract of a paper read by M. Delaporte before the 
Société des Ingénieurs Civils, on the subject of the 
formula for safety valves. The paper was a résumé of 
the experiments of M. de Burg, who has been working 
at the question since 1862. He considers that the sizes 
prescribed by the different regulations are not sufficient 
to give the necessary security. M. Delaporte is of 
opinion that in all legislation on the subject it is desir- 
able to avoid giving any fixed measurements, as it is 
impossible in practice to make use of a safety-valve of 
sufficient size to let off all the steam produced by a 
boiler, whilst, if smaller measurements than those neces- 
sary to attain this object are given, the absolute safety 
desired cannot be arrived at. 

The paper of M. Périssé, on modern steel, read at 
the Conservatoire des Arts et Métiers, is also reported. 
After stating that it is almost certain that the Egyptians 
and Phenicians used steel, if they themselves did not 
make it, he gave an account of the various discoveries 
and improvements made in modern times, beginning with 
the process described by Réaumur in 1772. 





Professor Luigi Bombicci contributes a letter to the 
Rivista Scientifico Industriale of March 15, giving his 
explanation of the phenomena of the Reese fusing disc, 
and specially referred to the article on the subject in 
The Engineer of October 8, 1880. He considers that 
magnetic induction takes place between the disc and the 
steel bar to be cut, as is well known to be the case 
between two conductors revolving near each other; and 
that this magnetic action produces a state of polarity in 
the crystalline molecules of the bar sufficient to re- 
arrange their polygonal groups of atoms into spheroidal 
groups, The consequent disintegration combined with 
the rotary movement and the action of centrifugal 
force cause the bar to fall asunder; and the arrested 
motion and heat caused by the previous magnetic action 
between contiguous particles, now suddenly separated, 
account for the increased temperature of the bar, which 
ie however, far too low to be explicable if the separation 
nad been caused by fusion. As other scientific men seem 
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to be approximating to similar views, Professor Bombicci 
is anxious to claim priority for his theory. Possibly on 
seeing our Note on the subject (see ante page 260) he will 
not feel so much anxiety, but will form another theory 
more simple, if less complimentary, as to the cause of the 
“ phenomena,” 





The Scientific American Supplement (New York), 
March 19, publishes a paper read by Mr. W. H. Webb 
before the National Convention for the Encouragement 
of the Ocean Commerce of the United States, on “ The 
United States Commerce in United States-built Ships.” 
He complains of English competition, considering that it 
is supported by Government subsidies. Asa remedy for 
this state of things, Mr. Webb proposes that the Post- 
master-General should be authorised to establish ocean 
postal routes with Americau-built steamships. A liberal 
bounty should be paid on each ton of shipping built for 
foreign commerce, all duties and taxes on materials for 
shipbuilding should be abolished, a bounty of five dollars 
per ton displacement should be granted for from 20 to 25 
years in all American-built vessels engaged in ocean com- 
merce, and that the Government should purchase its 
ships from native builders. With these aids, Mr. Webb 
is of opinion that the American shipbuilding trade would 
be able to contend against the pauper labour of Europe. 
On further consideration, however, he thinks these con- 
cessions insufficient, and asks that all taxes and shipping 
dues should be reduced to an absolute minimum, if not 
entirely abolished. But if this cannot be done under 
existing treaties, without giving equal advantages to 
foreigners, Mr. Webb would have notice given of the 
abrogation of such treaties, that new ones may be made 
in the sole interest of the American marine. 

An article on the preservation of wood, by Sigismund 
Beer, is also given. After criticising the various processes, 
the writer describes his own, which he considers superior 
to any at present in use. This consists in the use of a 
solution of borax to dissolve and extract the sap. He 
claims for this process that the wood so treated is per- 
fectly pure and not liable to decay, being at the same 
time stronger, less porous, finer in appearance, and proof 
against vermin. 

In the supplement of March 16 is a long paper on the 
proposed Tehuantepec ship railway, by C. W. Zaremba, 
from which it appears that its length (according to 
Captain Eads’ project) is 1434 miles. After giving a 
description of the country, Mr. Zaremba states that this 
scheme shows a considerable saving in distance over the 
Panama Canal route; and he considers that the railway 
could be easily constructed, the country which it would 
have to traverse presenting no special difficulties. 


HASTIE’S HYDRAULIC PUMP. 

In pumps as usually made for working hydraulic 
presses, whether driven by power or by hand, great 
irregularity is experienced in the power required on 
account of the great increase in the pressure as the 
table gets near its maximum lift, by the material being 
hard pressed. In the case of power-driven pumps this 
occasions a great loss of power, for the speed of the 
pumps being uniform, they supply a regular quantity of 
water to the press cylinder, while as the ram rises its 
speed is reduced, and less water is required, the result 
being that the water not passing through it is lost 
through the safety valve, and this loss is very consider- 











able when the goods being pressed are about finished. 








HYDRAULIC PUMPS WITH VARIABLE STROKE. 


CONSTRUCTED BY MESSRS. JOHN HASTIE AND CO., ENGINEERS, GREENOCK. 
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To obviate these inconveniences, Messrs. John Hastie 
and Co., of Greenock, have designed and patented the 
arrangement of hydraulic pumps, of which we now 
annex illustrations. In these pumps, however varied 
may be the pressure, the power required is almost uni- 
formly steady during the whole operation of pressing. 
This is accomplished through an automatic arrangement, 
by means of which the strokes of the pumps are 
shortened as the pressure rises, and when the maximum 
pressure is obtained no further pressure is possible on 
account of the stroke becoming xt/. When the pressure 
is removed, the automatic arrangement at once restores 
the full stroke. 

In the accompanying illustrations, Figs. 1 and 2 show 
one application of the arrangement to a pair of pumps. 
A Al are the pump chests, which are of the usual con- 
struction, fitted with suction and delivery valves. These 
chests are connected by the casting B, which, in addition 
to being the means of communication with the valve 
chest C, is formed with a pocket projecting down into 
cistern to receive the plunger D; the pumps are driven 
by pulley E, keyed on shaft F, and having spur pinion 
G geared with spur wheel H on crankshaft IL. Power is 
conveyed from the crankshaft Ito pump plungers K and 
K! by the combined action of the rods M M' and N N' and 
the link O O', while the rod M is attached to the crank- 
pin, and the rod N to body of crankshaft. The plunger 
D is in communication with the link O O' by the lever 
P and A, and the shaft R. On the upper end of plunger 
D is a spring S, which can be adjusted to any required 
pressure. 

The action is as follows: When little or no pressure is 
being exerted in the cylinder of the press the automatic 
arrangement is in the position shown in Fig. 1, the 
rods M and M! being directly over the plunger K and 
K!, the rods M and N’ have no reciprocating motion, and 
from the fixed centre on which the link O works the 
plungers K and K! have therefore their full strokes. 
When the pressure rises the plunger D is forced against 
the spring S compressing it. As the plunger rises by 
means of the levers P and Q it drags the link O O'a 
proportionate distance, thereby shortening the stroke, 
and through the lever action of the link giving the con- 
necting-rods M and M' increased power over the plungers. 
This continues until the rods N N' are directly over the 
plungers K K', when no motion of the latter takes 
place. When the pressure is either wholly or partly 
removed, the reaction of the spring brings back the link 
to a proportionate extent, giving an increased stroke of 
the plungers to the same degree. In the application of 
this arrangement in practice it is found that there is 
less power required in the finishing of a press than in 
its earlier stages. 





MELBOUEKNE EXHISITION.—Messrs. Merryweather and 
Sons, of Greenwich and Long Acre, have received a cable- 
gram from Messrs. James McEwan and Co., their repre- 
sentatives at Melbourne, announcing that the jury have 
conferred on them a first-class award for steam and manual 
fire engines. 





Mr. Eptson.—Mr. Edison says he has left the laboratory 
and is now a business man, devoting all his energies to the 
introduction of the electric light. He has leased the Mor- 
gan Iron Works from Mr. John Roach, for the manufac- 
ture of service pipes through which to conduct his wires, 
and he hopes to diffuse the electric light through cities at 
no distant day. 
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APPLICATIONS FOR PATENTS — THE WEEK ENDING Nos. | Il,—Announced April 5. 
APRIL 4, 1881. = | oF A tues. ABBREVIATED TITLES, &c. ~ 
In the Cases of Inventions communicated from Abroad —_ No. Name. No. Name. No Name. 
the Names, &c., of the Communicators are given in|| Mar. 
Italics after the Applicants’ Names. 31 4998 | Symes, 1190 | Engel (New] 1289 | Jensen 
1428 | Abel. Koechlin and | Production of colouring matters. 5366 | Anderson and York Ham- ( Weineck). 
Witt, j a “e Lae ne burger Gum-| 1291 | Mills (Boon, 
Nos. 1429 | J, Turner and J. | Sani tacles & appliances. 2 (arene), miwaaren Boon, and 
and ei &., ABBREVIATED TITLES, &e. | Ro W, ®,. an Rye mn PP 461 | Dobson. Compagnie Hall). 
Dates. ‘ chester. 622 | Timby. of Hamburg} 1293 | Watson. 
April1| 724 | Morton. 1192 arner. 1297 | Welch. 
1881 1430 | E. W. Pursell, London.| Railway brakes. we = — aise Liewellin. 1399 Pritchard. 
Mar. 1431 | Mo a tting enkin an § ade. 130 euss, 
29 | ye — pe _ ance. Jameson. | 1198 | Wolff (Boje), | 1303 | Lake (Vogel). 
76 | W.Ritohie, Edinburgh.) Combined knives and measuring|| 1432 | Wi Morgans Bristol. water-closets, &c.,|| 1097 | Johnson (Zaj 1200 | Brydges 1305 | Fleck and 
4 | ote as cable i the removal | Société An- (Goetzen- Fleck. 
1377 | W. Sachs, Berlin. | < "party and to the reduction of | onyme lat bruegger). | 1307 | Wilson. 
1378 | W. H. Jones, Wolver- rh oo | mperature = et la = =. 1309 | Henderson 
hampton. 2 1 Errington, 8 . umiére 20: unt. (Montclar). 
1379 | Haddan. Cook, xf. (i - ass | | | @ = ntry. Co- | ss lee watches Société 1210 | Bernard, 1311 | Howat. 
1380 | W. E. Crowther, Man- | Screens for fireplaces. 1434 | z ‘Barron London. | Disinfectant for water-closets. Générale | 1212 | Dixon 1313 | Harrington. 
chester. 1435  Sehaaheyder | Machinery for closing materials in @’ Electricité (Fischer), | 1317 | Oswald. 
1381 | I. Kay, Sheffield. Boots. ‘ | @ prismatic form, and for cutting | 1135 | Gedge (MM.] 1214 | Sherwin and | 1319 | Keey. 
1382 | Groth. Schonfeidt, Reversible rotary engine. } them into wo lengtns, Revel, Pére Evans. 1321 | Moscrop. 
1383 | W. B. Fowle, Newton, Thermometers. 1436 | L. Warnerke, London. | Photograph et Fils), 1216 | Bippingille | 1323 | Lake 
Mass., U.S.A 1437 | W. H. Stokes, Bir- Knives and forks, machinery there-|| 1151 | Wraa. (Schwintzer (Létrange). 
1584 | Lake. Holcombe, Electric lighting apparatus. ham, ‘ | 1162 | Swain. 7 and Graéff).| 1325 | Clark (Zagle 
1385 | J. Clayton, Bradford. | Bobbins for ur drawing, finishing, and|) 1438 | Lunt. Lunt. vices or permutation locks. 1164 | Hunt = (Bond} 1218 | Von Nawrocki Com- 
roving 1439 W. Westwont and val rs RY liquids, gases, and and Swain) (Heyman). pany, Incor- 
1386 | H. N. Crellin, Rich- Method Stand paratus for utilis- | int. Wright, Dudley. 1166 | Schine, 1220 | Johnson porated). 
mond, and C. 8. ing liquid fand app 1440 B. Giles, Blackheath. | Preventing the explosion of domestic 1168 | Lake (Pointe (Wheeler), | 1327 | Morgan 
Rolfe, Westmin- i and Porcher)| 1222 | Monks. (Elterich). 
ster 1441 | W. Dutton and M. Furnaces for heating and welding|| 1170 | Singleton. 1224 | Couper and | 1329 | Berry. 
1387 | T. Bradford, Man- | Ap: tus for riddling cinders, &c. | Croft, Walsall. tubes, &c. 1172 | Bryceson, Elcock. 1331 | Livesey. 
cheste ' ’ 1442 | F. R. de Wolski, Gos- | Blectrie batteries. 1174 | Koenemann. | 1225 | Dixon 1333 | Edwards, 
1388 | J. Bwins and H. | Gas engines. | port. oe — ‘ ae. 1335 | Haddan 
Newman, Birming- | 7 er. 275 edgate. (Burckas). 
- mead fox Gathmann, iene, Saditony Gedening oan 1180 | Burgess. 1279 | Holden 1337 | Priestly and 
1389 x 7 “Ww. Boulton, | Caloric engines heated by internal|| 1444 | Lake. Streite. | Millstones. 1181 | Hands and (Bramuell). Deighton. 
Tew Park. com bus 1445 | J. Erskine, Greenock, | Manufacture of hair felt. | Weaver. 1281 | Aspinall. 1339 | Wyngaert 
1390 | Snow, Anthony and | Spinning “frame traveller rings.|| 1446 | T. Kauffmann, Co- | Venetian blinds. | 1182 | Courtil. 1283 | Williams. (Weylandt). 
Evans, | (Complete specification). ogne. ; | | ae a 1285 — 1341 oo and 
1391 | R. x2 R. mp, Nor- j Sieme © = tear. (Jordan), enkins. 
uymp a Incubators and rearing mothers. 1447 Giomene meenateeenl | ee ws pe | | 1287 \Clark (Desnos).] 1343 | Mauser. 
1392 | 8. Tate, London. | Calculating machines, machines | 
1393 | J. H. Thomson, Shoe- | Electric drills. 1448 | Lake. Société Coignet, Regenetation of Le 4 acid | 
. buryness. ; a hich has been used the|| INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
1394 | J. &, Park and H. J. | J. | Signalling apparatus. | Aprile all treatment of tones COMPLETE SPECIFICATIONS. 
1395 . Dolbear, | Electrical apparatus for the trans-|| 1450 RB. McDonald, Wishaw.| Safety om ro apparatus for | For Particulars, see Corresponding Numbers in Lists of 
mission or reproduction of sound. i | kitchen boilers. Applications for Patents. 
| BR mes specification). 1451 | Mewburn. Gamgee, Using liquefiable gas or vapour at)! | 
as . Gains- | Thrashing machines. se | 2 Be p ———— asa meat ~" No. Name. No. | Name. No. Name, 
ar. | . E. Boyce, London. pparatus for the reception and|)} —— a RL SR oe 
30 ane security of money in 7 &e. | 1379  Haddan 1395 | Lake (Dol- | 1429 | Turner and 
1397 | B. Maynard, Whittles-| Compound field rollers. | 1453 | C. Hodgson, London. | Interlocking of railway telegraphic ‘ook ). bear), Robertshaw 
block instruments, points, and|| 1390 | Snow (An- | 1401 Haddan 
1398 von , = Bla- | Pumps. 1] \ || thony and (Bennert). 
sendorf. | 1454 | W. and H. W. Brown, | Dyeing and printing. | Evans). 
1399 | I. Matthews, Aber- | Apparatus for coating plates with Selkirk. ; 
100 | Be caceat | een £°- ! 14668 | 2. Weal, Bingley. jeune nt apes for weaving. || NOTICES TO PROCEED. 
ngel. Gaedke, reating biscuits, and as Beck. dion and Krat- utomatic fire extinguisher. L—fime for entering Opposition expires Friday, 
1401 | Haddan, Bennert. String attachments for pianos, &c.|| 1457 RB. H. Reeves, Park- , Ventilating apparatus. April 22, 1881. 
1402 | J. Kettle, Lond stands for supporting ont H xase | soe sec Apparatus for feeding sh to!| 
402 | J. Kettle, London. tands for supporting costumes, &c. ustice. Sedgiick and tus for shee rw! ow y , 7 | . 
1403 i Anderson, Gls Substitute for coffee, Biuart Company. Tinting, folding, and like Pma-|| No Name. No Name. No. Name. 
wed te, | eae, of 1450 W. Baird, Dublin High pressure all-cocks and air|| 4961 Pfander. 5147 | Rolfe. 964 Weldon. 
1405 | D. Blac redder, Shef- | Springs for pistons . : : | -valves or air inlets combined. 4921 | Monk and | 5155 | Toy. 965 Weldon. 
field. E 1460 | Vaughan. Johnston | Control the operation of the Anderton. | 5179 | Coulthard & | 966 Weldon. 
1406 | J. Lysaght, Bristol. Coating sheets of metal | Harvester Company rakes of harvesters, &c. (Com-|| 4922 | Edwards Hethering-| 967 Weldon. 
1407 Bergeron, West- | Permanent way of railways. "' | _ plete specification), (Tilhet), | ., 10m. 968 Weldon. 
minster. 1461 | Clark. Bravais, Alimentary products. | 4929 | Lyon. 5268 | Reddie — 995 Walters and 
1408 | J. J. Atkinson, Lon- | Breechloading firearms. | April 4 4930 | Cranston (André). Morgans. 
Mar,| don 1462 | F, Wicks,Glasgow. | Manufacturing and arranging types (Cranston). | 5276 | Davis. 1007 | Fieldhouse. 
31° P . P "| “for printing purposes. | 4951 os. . 5347 | Robinson. 1016 Brewer 
7 | 4953 uckett an 5362 | Churchill, (Edison). 
1409 | J. ef Sevan ant Gas motor engines. | 1463 | R. Hodgson, London. | Ap — for raising — Duckett. 210 | Lowry. 1017 | Clark (Marie) 
1410 | G. Collier, Newoastle- | Steam washing machines. 1464 | Bonneville. Robert. | Preserving animal and vegetable|/ 4954 Hengst. 610 | Stuart. 1020 | Robertson. 
on-Tyne | : "| “substances and liquids. (Complete | 4956 Brown. 644 | Pritchett, 1045 Love, 
1411 | De Pass. Vechelhiiuser, | Indicating how far gas and other|| | _ specification). 4963 | Eades. 661 | Thomas. 1053 Rough and 
: "| | fluid reservoirs are filled. 1465 | @. Bodden, Oldham. | Apparatus for spinning and | || $968 eens | ee aoe » 
1412 | J. Scott and W. H. | Carbons for incandescent electric || doubling cotto 0s | Wee PP , $060 | Garrett ond 
Akester, Newcastle- | lamps | 1468 | J. Sainty, Wisbech. | Apparatus for lighting fires. (Ochler), | 733 | Oswald. Garrett. 
upon-Tyne i | 1467 8. C. Straker, London Registering fistance and” revolu-|| 4971 | Neighbour. | 768 Brewer 1062 Cooper and 
1413 | W.H. Denham, Ports- | Sewage works for towns and dis- | 7 ; 078 | Wisenend | (Edison). : Taylor. 
mouth. | Siig, and for ‘utilising sewage é || 1408 | A.B, Worthington, | Flavouring and colouring beer. en 2 ae'| 
| genvenged matters, without a dis- | ‘nenten, "| 4983 | Day. 792 | Jensen 1094 Mills (Leggo’. 
| charging into watercourse or sea, || 1469 | Doubleday. Lechner. | Mining machines. (Complete speci-|| 4996 | Walker. (Edison), | 1161 Carey, Gas- 
and Without irrigation or sewage | |” fication) j 5021 | Bradford. 833 Shanks and kell, and 
farm 1470 | Clark. Cosson | Manufacture of sugar 6061 | Thompeoa Lyon. Harter. 
1414 | J. 8. Rigby, Widnes Constructing lead or other ductile | | _ Lemoine). | O66 | Tuchesan =f 1179 | Stores. 
‘and J. Mangnall, metal pipes for use as water ser- 5094 | Justice (Scham- 1379 Haddan 
Manchester. : (Stephens) beck). (Cook). 
1415 | Haddan. Nietzsche. Material for the manufacture of | GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 5146 | Weldon. Si! a 
i m i in List | . . a . 
1416 | Budenberg. Biiden- a revolution indicators | -” ee setaamatied | II,—Time for entering Opposition expires Tuesday, 
burg and Schaeffer. and counters. ; | April 26, 1881. 
1417 | M, D. Pass, Greenwich. Aggassins Der weighing Yow - | I.—Announced April 1. 
pee TOM Cranes, Sc., paruly | = 4975 Mitchell 5043 | Heath and] 655 | Johnson 
applicable to other purposes. No Name No. | Name No. Name. ‘ (Storey). | Heath. (Clark). 
1418 | W. Strang, Glasgow. ag ~~ fabrics, and ||" : i 4981 Lake({tandai! 5086 | Douglas. | 847 | Gedge 
‘ 1881 1881 | 4986 orris 5063 | Foster an (Thenot). 
1419 at ea Green- | Reservoir penholders. 993 ee. 1223 | Rigg. 1255 | <~ and | Preston, . Barnett. 933 — 
: 1119 itt (Lugo). 1227 | Davies. j ‘erguson. Prestige, &] 5079 cott. 950 oster. 
1420 + West- | Glazing greenhouses, roofs, &0. 1205 faddan’ 1229 | Halliwell. 1257 oS eet Preston. | 5089 Lan aa p. — P 
; (Goetge- 1231 | Ballard. 1259 | Dickson and 4990 | Bruce. 5100 Barlow. 074 énier an 
1421 | C0. G. Beddoe, London. iqeoams for perforating cheques, luck). 1233 | Purper. | Mills. 4998 Symes. 5121 Defreis. . pamaet. 
1209 | Neu. 1237 | Raynor. 1261 | Newton 5003 | Pfleiderer. 5125 Ford. 1119 | Pitt (Lugo). 
1 P Pee. ee. em a ow 1211 | Mills (Afil/s), | 1239 | Frazer. | (Ginzberg 5018 | Tideombe & | 5140 Colas. 1125 | Codd. 
. » He EEE, aa. aa a ~* seecbiname ressing || }213 | Von Naw- | 1241 Deeley ard and Tcher’- | Tidcombe. | 5158 King 1129 | Thompson 
- rocki niac). 5025 | Sutcliffe. (Adams’. (Orvis). 
1424 | W. woh orster, Streat- | Manufacture of acetate of soda, éc. (Michaelis). | 1243 sceiieien. 1265 | Morris and 5026 | Sutcliffe, 191 | Burghardt. | 1104 Fyfe. 
‘ . 1215 | Imray (Saint.] 1245 | Riddell. Bennett. 5027 | Sutcliffe, 5215 des. 52 Yodd. 
1425 | J. Mackintire, London. oom nuts, .~ other threaded : Youn 1247 | Haddan 1267 | Sinnock and 5035 | Turner. 5219 | Fiddes. 1167 | Scarlett. 
—_ and in the apparatus || yo17 | Hunt. | (Kropf). | palartin. || 2086 | Jay. 5246 | Adams, 1173 | Reddie 
1219 | Tongue and | 1249 | O'Connor. 1271 sser an 5038 Corbett. 5267 | De Pass (Kracht). 
1426 | J. wy 4 4 ———— and sheaf binding Bladon. 1251 | Chandler and Rosser. 5042 Hargreaves ‘ | _ (Hayem). 1401 | Haddan 
y a At » Rutter, machinery. 1221 | Harvey and Stevenson. 1273 Uljée and and Brace-]| 502 | Goudie. (Benner), 
1407 | Imray. Canale. Apparatus for measuring contents Borland. 1253 | Challinor. Cleminson. well. 



































of cuttings and earthworks, 
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368 
_—Through Non-Payment of the Seventh Year's Stam, the foul gases are drawn out of the igniting chamber of ¢ 
PATENTS SEALED u a Duty tS tee ° ignition valve or back plate. (4) To driving the cylinder 4 
—Sealed April 1, 1881 - oo . and compressing pump plunger from the same crank, (August 3, 
I.—Sealed April 1, . 1874 1874 | |. | PTE 1880). 
a mamaria a — 981 | Imray. 1009 | Morewood &} 104: olebrook, . 
. : . | . : : 986 | Burden Rogers. 1056 | Bradbury. 3281. Sewing Machines: F. Cutlan, Cardifr, 
No Name. No. Name. No. | Name 990 | Clark, 1022 | Storer. 1058 | Krom. Giamerganciire. oo OL nea are applied to 
aot — re eT cee Et ae ae al 92/8 . 59 aden. a sewing machine to enable it to welt and also to stitch sole t 
3994 | Stubbs and | 4109 | Noble. 4387 | Hinks, 996 — cone cone and - eens welt. The needle employed for welting and fair stitching is 
Corrigan. | 4135 Morgan- | _ Hooper & ” . : wh yan | straight, but an important feature of the invention is a chisel- 
4020 | Heaton. Wee ». | 4565 | © awe , pointed needle used in fair stitching. (August 11, 1880), 
4032 | Spence (Xa- | (Richardson). | 4565 | Cornish. aed —- —.. — Se = _— 
| - 4 ajar 767 | W ill. 3305. Brakes: A. M. Clark, London. 
— ” 4168 Headen 4792 Lispa. Wise PROLONGATION OF LETTERS PATENT. (J. van Dussen Reed, New York, U.S.A.) (8d. 24 Figs.}’~Consiste 
4033 Galloway & | (Young). | (Criner). To W. Martin and W. A. Martin, London, “for consuming | the combination with the coupling bar of a carriage or truck of 
Galloway. | 4155 | Haddan 4999 | Hope, smoke, promoting combustion, and feeding furnaces with fuel,” | brake mechanism whereby, whether the locomotiye be drawing 
4038 | Morgan- ( Pittler). 5232 | Bennett. for the term of five years from and after January 22, 1881. or backing, any checking of its speed by its own brake will auto- 
Brown 4173 | Wiles 5258 | Aimers matically cause the carriage brakes to be put on. Referring to the 
(Barnes 4177 Taylor, " Aimers and —_——— illustrations, the operation is as follows: Upon the starting of the 
| Webster and] 4197 | Mondollot Wright. ABSTRACTS OF SPECIFICATIONS PUBLISHED 
| Butler). 4200 | Justice (Prod-] 5346 | Smith. DURING THE WEEK ENDING APRIL 2, 1881. 
4060 | Elwell. > | tonne) 5432 | Harrington. | 4bstracts marked with a * relate to applications not proceeded 
4072 | Geary. 4203 | Bull. 202 | Bonneville with. The number of Views given in the Specification Drawings 
4075 | Clayton. 4231 | Bonneville a (Brown), is stated in each case after the price; where none are mentioned 
4096 | Dean. (Laporte). 275 | Lake the Specification is not Illustrated. 
4093 | Dick. 253 | Luke. naa | caperown)- Where Inventions are communicated from abroad, the Names dc., of the 
4100 | Woodward. 278 | Bull. 344 | Gillman and Communicators are given in italics. 
7 y 33: son. Spencer. 
4107 =. = — alten 3136. Machinery for Cutting Wood: A, C. Kirk, 
| Page, and ; 457 | Mills Glasgow and D. Thompson, Johnstone. [éd. 3 /iys.) 
ae . nile —The machine combines arrangements for cutting wood in several 
Adams). (Holley). 5 . 4 - 
| ways, viz., dressing the upper and lower sides of boards, planing 
we EEE —_ and grooving the edges, checking and tenoning; 5 is the main 
11.—Sealed April 5, 1881. ae eee. 
3960 | Tiviotdale. | 4104 | Harris and] 5318 | Cutlav. 
3983 | Horton. Cooper, 5389 | Clark (Odio 
4067 | Pickard. 4105 | Bannehr. | _ and Peroro). 
4070 | Edwards 4114 | Hawksley &| 41/| Kiddier and 
(Hyatt), Lumb. | _ Kiddier. 
4073 | Aabin. 417 Gallie. 387 | Britton. ; ; E ; 
4077 | Boothroyd. 4179 | Griffiths, 389 Burbridge, engine the bar E will be drawn out until the pin & comes to 
4078 | Hartley. 4191 | Harding. | ‘Thorpe, & the forward end of the slot 6! and the lever F against the front pin 
4079 | Lepine andj 4249 | Deblon. Oakley. d,as shown. If the engine be now retarded, the carriages will 
oelants. 4273 | Timms, 419 | Von Naw- press together, and force back the other end of the lever G, and 
4085 | Evans. 4303 | Morgan rocki apply the brake through the medium of the brake rods and levers. 
4088 | Charsley. (Mayaud). (Schrke and Various modifications are shown. (August 14, 1880). 
4090 | Greenhill. 4365 | Sugg. Messrs, 3347. A atus for Carryin L 
4094 | Elmore. 4604 | Waring. Biildge and Bicycies, ©: W. R Bull. London. ee nr 
4099 | Whitehead, 4750 Grainger. 4 Hildebrandt). ° z een Kimber, Lolnhofen, Germany). (6d. 7 Figs.}—Between the driving 
Hodgson, &| 5266 | Verity andj 431) Lake (Car- | cutter shaft, 7 the table, adjustable vertically,on which the board | wheel and each crank of a bicycle is provided a hanger with 
. Dodd. Verity. penter). lies when being treated on its lower side, 14 a board being planed | means for the attachment of an adjustable box below the axle of 
4103 | Crossley. on its upper side, 36a vertical cutter spindle. The shaft 5 projects | the vehicle for the reception of the luggage. (August 18, 1880), 
ad PP P ) 
ian beyond one side of the machine over a separate table, and forms a 3350. A 
- on tan 5 paratus for Propelling and Stee 
FINAL SPECIFICATIONS FILED. bs cutter head for checking. (July 30, 1880), mn. —h phe why oy [_SS ang 
March 26, 1881. Nog. 3902, 3905, 3909, 3911, 3912, 3915, 3916, 3917, 3148. Knitting Machines, &c.: C. Cresswell, | Davis, Portland, Maine, U.S.A.) (84. 9 Figs.]—The object of the 
3918, 3928, 3945, 3948, 4045, all of the year | Loughborough. [ls. 44. 22 Figs.}—The claims refer to (1) | invention is to cause the oar to be raised, lowered, feathered, and 
1880, ie a the presser; (2) the tucks; (3) the apparatus for adjusting the | rotated in the rowlock without the exercise of direct force on the 
» 28, 3925, 3932, 3935, 3936, 3937, 3938, 3944, 3946, | stiffness of the fabric: (4) the apparatus for retaining or setting | part of the oarsman. The specification describes various forms o 
3956, 3991, all of the year 1880, free the thread carrier bars; (5) the sinkers having the frontedge | oars and a combined swinging footboard and steering apparatus. 
» 2, , ag hy yo aa to ey -—_ set back and the neb shortened; (6) the cam shaft traversing | (August 18, 1880). 
989, 4002, 4018, 4036, 4132, 4151, all of the | apparatus ; (7) the drawing pulley carrying the crossed incline pieces 
eat 1880, - ‘ for operating the weighted switch stud; (8) the work roller; and a ae A oy a. Burning 
» 30, » 3961, ores, S008, 3995, 4133, 5226, all of the other details. The specification is too long to be satisfactorily |p wig Aarhus. "‘Denmark).—{6d 3 Figs.) ~The barmer seiitiate 
seis 3073 4044 all of the year 1880 abridged. (July 31, 1880). of a metal tube bent somewhat in the shape of a horseshoe with 
April 1, ° 3305. 3975, 3977, 3978, 3979, 3980, 3983, 3993 3182. Gas Motor Engines: F. W. Turner, St. | the free ends drawn backwards, and terminating in a filter case 
Pee 3996, 4009, 4011, 4012, 4021,’ 4051, 4086, | Albans. (8d 10 Figs.]—Consists partly in improvements on | with sides of wire gauze. At the lowest part of the loop is a very 


4188, all of the year 1880. 





PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
ISTERED. 


DUTY OF 50/. HAS BEEN PAID AND REG 
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No. Name. No. Name. No. | Name. 
1878 1878 1878 | 
1253 | Ashworth & | 1715 | Wirth 1441 | Longsdon 
| Ashworth. (Meister | _ (Krupp). 
1271 | Freemantle. Lucius & | 1514 | Longsdon 
1272 | Clark (Oester- | _ Briining). (Krupp). 
reichische 1269 | Portway. 1300 | Snowden. 
vaffen- 1278 | Kenyon. 1304 | Orry. 
Sabrits- 1318 | Arnold 1448 | Rouch. 
Gesell- (Voiteltier). | 1303 | Lake (Lay). 
schaft).| 1343 | Gauntletand | 1332 | Namsden. 
1281 Leech and | _ Gauntlet. | 1346 | Lake (Lloyd 
| Neal. 1385 | Toope. | Supplees, & 
1305 | Brown, 1440 Lake (Aitkin | Walton). 
| and Drum- | 
| mond). | 
PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100’. HAS BEEN PAID AND REGISTERED. 
No. Name. No. Name. No. Name. 
1874 187 1874 
1085 | Wood. 1190 | Gedge 1104 | Imray (un- 
1119 | Boulton. (Molinier). registered). 
1122 | Dodge and {1175 | Pearson. 














Coles. 


PATENTS WHICH HAVE BECOME VOID. 
I.—Through Non-Payment of the Third Year's Stamp Duty of 501, 








No. Name. No. | 
1878 1878 | 
1105 | Lake 1139 | 
(Barton). 
1106 | Pound. 1141 | 
1116 | Neale. 1143 | 
1118 | Lloyd Wise 
(Gring- | 
routh). 1144 | 
1126 | Crees, 1145 
1128 | Browne 1149 
(Overend &] 1150 
Firth). 1155 
1129 | Browne } 
(Leclereq). | 
1133 | Clark 1159 | 
(Guattari). | 1161 
1135 | Goodfellow. | 1162 | 
1137 | Harrington. | 1170 
1138 | Manro 1173 
(Milligan). 





Hallam 
(Villard). 


Price 
(Laffitean 
and Riéger 

Virtue. 

Hodges. 

Simpson. 

Préaubert. 

Theiler, 
Wright, 
Theiler. 

Hamerton. 

Scarborough. 

Caldwell. 

Berron. 

Wattles. 


«& 





Specification 1270 of 1879. Fig. 4 shows the face of the admission 
and ignition valve adjacent to the exhaust valve, Fig. 5 shows 
other face of same; Fig. 6 is a face view of the exhaust valve, 
and Fig. 7 is an elevation of the cylinder port face and ports, and 
illustrates the position of the gas supply pipes; / is the exhaust 
slide valve; g the admission and ignition slide valve; A a hollow 
back plate at the rear of the said slide valves ; i is an air cylinder 
provided with a piston » for modifying the motion of the slide 


_Fig.d 


ome 























No | Name. 
1878 | 
1175 | Couper. 
1178 | Kitson. 
1181 3ourn. 
1183 | Newton 
(Babbitt). 

1186 | May. 
1187 | Morgan- 

| Brown 

| (Hyatt). 
1188 | Pitt (Rich). 
1194 | Dear and Mil- 

| lard. 
1196 | Spalding, ms 
1197 | Spalding as shown in Fig. 2. 
1199 | Smith. - 
1200 | Hunter. cylinder. 
1202 | Archer. 


1203 | Gall, 


























valve g. The exhaust valve f consists of a flat plate, and works in 
contact with the valve g, which is actuated by means of trip gear 
A modification is shown relating to motors 
wherein a pump is used to compress the explosive charge in the 
The claims have reference (1) to the employment of two 
valves which operate conjointly to regulate the supply of air and 
gas, to ignite the same, and toexhaust the foul gases. (2) To tho 
combination of the admission and ignition slide valve, and to the 





various devices for actuating them. (3) To the means whereby 


small hole through which the petroleum is forced from a metal 
tank surrounding the filter in the form of spray, which after 
previous heating of the tube in the vicinity of the jet may be 
ignited in the ordinary way. (August 19, 1880). 


3367. Securing Handles of Table Cutlery, &c.: 
S.C. Friston and W. H. Firth,Sheffield. [6¢. 11 Figs.) 
—The blades are secured to the handles by a capor end piece 
screwed or rivetted to the end of the tang, and forming a part of 
the handle proper in contradistinction to a nut as at present in use. 
(August 19, 1880). 


3385. Sizing and Warping Machines: T. Ww. 
Little and W. Townend, Leeds. [6/. 7 Figs.)—A A 
Fig. 1, are the fast and loose pulleys on a short countershaft D, 
On the same shaft is a fywheel B. The object of the flywheel is to 
prevent the friction driving cylinder from either starting or 
stopping suddenly, and straining or jerking the threads, A, Fig 2 
is a triction roller pressed against the warp, or against such part of 








it as goes to form a cheese, by a weighted lever C, The movements 
of A, caused by variations in the tension of the warp, are trans- 
mitted by a connecting rod and two ratchet wheels to the shaft H, 
which by means of the strap T rotates a screw and moves the 
weight N in or out to vary the pressure on the cheese or sectional 
warp beam. (August 20, 1880). 


3391. Apparatus for Controlling Cash Receipts, 
&c.: L. von Hoven, London. [6¢. 5 Figs.j—this inven- 
tion is for improvements in detail of that described in Specifica- 
tion 2412 of 1877. Cheques representing various values, such as 
sixpence, a shilling, a sovereign, &c., are arranged in columns 
within the instrument. The motion of a slide at the base of a 
column throws one cheque out and a similar one into a locked 
drawer. The cheques thrown out are retained by the assistant, and 





act asa tally against the cashier. (August 20, 1880). 
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3392. Apparatus for Cutting and Delivering 


_ 3501. Steam Cocks, &c.: J. C. Etchells, Man- 





from Web Paper: L. von Hoven, 
Tee rit —A long strip of paper is perforated at intervals 
and mounted as a roll upon a horizontal axle. The free end of the 
aper is passed over a guide and under a lever, and also under a 
feeding finger, the points of which are caused to engage the per- 
forations and to draw a fixed quantity of paper fromthe reel. The 
free end of the paper is caused to project into a hood-shaped 
casing, in which are fitted knives to sever the web. A hand lever 
is so arranged as to work the knives and the feed motion of the 
apparatus. (August 20, 1880). 


3398. Motive Power Apparatus: F.H. F. Engel, 
Hamburg. (@. Duncker, Hamburg, Germany). (6d. 2 Figsi— 
Consists of an apparatus in which the resilience of india-rubber 
springs of a peculiar construction is made use of for driving sewing 
machines, &c. Either hand, steam, or other power is employed to 
stretch the springs. (August 21, 1880), 


3399. Rotary Motive Power Engine: J. Rober- 
ton, Holytown, N.B. (6d. 5 Figs.j—Tne piston is arranged 
to revolve in an annular cylinder of circular or elliptical cross 
section, the steam supply and the exhaust being regulated by a 
valve or cock fitted with abutting slides actuated by cams or 
eccentrics on the driving shaft. (August 21, 1880). 


3410. Machines for Mixing, Beating, and Knead- 
ing Dough, &c.: J. Liddell, Glasgow. [(d. 4 Figs.)}— 
The machine has two sets of knives fitted on horizontal revolving 
spindles, and arranged to rotate in the same or reverse direc- 
tions, while the dough-carrying trough revolves on a vertical axis 
and in a plane at right angles to the rotation of the knives, 
(August 23, 1830). 


3411. Locomotives for Tramways and Light 
Railways: H. P. Holt. Leeds, and F. W. Crossley, 
Manchester. [1s.2d. 17 Figs.)}—'t he claims relate (1) to mount- 
ing one or more of the axles, so that the driving wheels can be raised 
off the rails and put in contact with some of the running wheels to 
control the speed or reverse the vehicle while the driving wheels 
revolve in one direction. (2) Utilising the pressure of the working 
fluid of the engine for working the brakes under the contro] of a 
speed governor, (3) Raising the vehicle for the purpose of turning it 
by means of a vertically moving stem or tube which operates at the 
same time as a lift and a pivot. (4) Supplying gas to a gas motor 
locomotive by means of a tube round which as a pivot the vehicle is 
turned. (5) A locomotive wherein the turning of the vehicle is 
effected by the use of a transverse end wheel in combination with 
a perch pin or circular rail. The specification describes and also 
claims many of the details of construction. (August 23, 1880), 


3448. Portable Steam Fire Engines: H. Merry- 
weather, Greenwich, and F. M. tton, London. 
(4d. 2 Figs.)—The novelty of this invention consists in the use of 
a steam ejector d connected with the valve chambers a a! to 
extract the air and raise the water, so as to fill the pipes and 














chambers, and enable the pumps to draw from greater depths 
than ordinarily possible. (August 25, 1880). 


3457. Spikes for Railways, &c.: W. Clark, 
London. (/. ?. Perkins and CU. C. Jones, Minneopolis, Minn. §U.S.A.) 
(6d. 4 Figs.)—The spike has a squared portion just beneath the 
head, and a triangular portion below this with one of the sides of 
the triangular portion in the same general plane with one side of 
the square portion, and with the other two sides of the triangular 
portion replacing or cutting off the angles of the square part. 
The faces of the triangular part are concave, and the head pro- 
jects at one side only beyond the square part of the spike, 
(August 26, 1880), 


3484. Steam Boilers: J. A. and J. Hopkinson 
Huddersfield, Yorkshire. (2d.)—Extension pieces are 
attached to cross tubes in Lancashire and other boilers for pro- 
ducing a more complete circulation of water. Relates also to 
Specifications 3184, 3256, and 3258 of 1880. ( Void, the patentee having 
neglected to file specification. (August 27, 1880). 


3487.* Stoppers for Bottles containing Aerated 
Liquids: J. Rettie, London. (2d )—The stopper fils easily 
into the bottle, and has an india-rubber ring to forma joint, A 
wire clamp on the bottle neck serves to secure the stopper, which 
has a central hole and a valve through which the bottle is filled. 
(Angust 28, 1880), 


3488.* Horseshoes: W. E. Jones, Clifton, 
Gloucestershire. (2¢.)—The improved shoe is composed of 
two or more parts so fastened to the hoof as to leave great 
liberty for the expansion and contraction of the latter. (August 28, 
1880), 


3490.* Looms: W.Adam, Kidderminster. [(2d.)— 
Is for laying chenille weft into Axminster carpets without winding 
iton pirns. (August 28, 1880). 


3493.* Straightening, Finishing, and Polishing 
Round Bars of Iron, Steel, &c.: F. Rixson, Shef- 
field, Yorks. (2.] —These operations are performed chiefly in 
connexion with the process known as “reeling,” and consist in 
the application of polishing materia] to the surface of the bar or 
tube while it revolves by the action of the reeling machinery. 
(August 28, 1880). 

3495." ‘Packing for Steam Joints: C. Kesse- 
ler, Berlin. ((. Schwanitz, Berlin). [2d.]—Is composed of 
india-rubber faced with asbestos. (August 28, 1880), 


3496.* Apparatus for Obtaining Electricity: C. 
W. Harrison, London. ([2¢]J—Kelates to an_ electrical 
generator in which the electricity is produced by the relative 
motion of wire helices and their cores. (August 28, 1880). 


3497. Folding Gasor Tide Flaps to be placed 
betwen Main and Lateral Sewers: E. Willard 
and W. Morley, London. [4d. 2 Figs.]—The sewer flap or 
valve is composed of parallel horizontal sections so connected 
with each other that the lowest section can be turned on the second, 
the second on the third, and so on, by the pressvre of the water on 
the liquid acting on the flaps. (August 28, 1880). 





. [(4d¢.]—The arrangement of the valve may be clearly 
seen in the illustration. Both the plug and the socket are equally 





exposed to the heating effects of the fluid passing through them, 
and consequently have no tendency to jam from unequal expan- 
tion. (August 28, 1880). 


3509.* Electric Lamps: J. Hopkinson, London. 
(2d.]—Each or either carbun electrode is carried by the piston of a 
hydraulic cylinder, the movement of which controls the advance 
of the carbons. The passage of fluid into or from the cylinder, or 
from one cylinder to the other, is controlled by an electro-magnet 
placed either in oe circuit, or in a shunt circuit of high 
resistance. A second electro-magnet is employed to start the lamp. 
(August 30, 1880). 


3511, Ornamenting Fictile Wares, Glass, &c.: 
E. Andreoli, London. (/. B. Germeuil-Bonnaud, France), 
({4d.]—The outlines of the designs are laid on the article by means 
of a perforated stencil, and are coloured with flat washes. A posi- 
tive picture taken with bichromate of potash, and a special vehicle 
is then coloured as it lies on the glass plate, and the film is after- 
wards floated off and deposited over the colouring on the fictile 
object. The burning takes place after the application of a regene- 
rative solution to restore the original condition of the fluxes. 
(August 30, 1880), 


3518.* Manufacture of Coloured Glass and 
Metallic Windows: W. A. Barlow,London. (/. 
Dandois, Paris). (2d).—Designs cut out of bright metal are com- 
bined with coloured glass to impart brilliancy to the whole. 
(August 30, 1880), 


3524. Machinery for Polishing Silver Knives, 
Forks, &c.: J. Beresford, Altrincham. [6d. 2 Figs.)— 
A horizontal rotating shaft driven by a treadle carries a buff, a 
brush, a disc, anda mop for cleaning and polishing purposes, 
(August 31, 1880). 


3525.* Reeds for Weaving: J. Waugh, Bradford. 
(Z. Dittrich, St, Petersburg), (2d.}—The reed is held together by 
elastic cement in lieu of pitch. (August 31, 1880). 


3526. Steam Valves, &c.: W. Morgan-Brown, 
London. (J. 7. Hancock and W. R. Park, Boston, Mass., U.S.A.) 
[6d. 3 Figs.}—Is designed to be used in connexion with apparatus 
for lifting and forcing fluids, particularly with Hancock’s inspi- 
rator. The object of the invention is to provide a means for open- 
ing two or more orifices successfully for the passage of steam or 
other fluids, by the continuous movement of a single valve stem, in 
such manner that one valve shall be opened in advance of the 








other, so that the steam will first flow to and operate the lifting 
apparatus, and afterwards enter the forcing apparatus. D is the 
steam supply passage, B the inlet to the lifting apparatus, C to the 
forcing apparatus ; G is a seated valve controlling passage B, and 
H a piston valve controlling passage C. The valve stem F is con- 
nected to the valve G by a union nut I, and has on it a screw 
thread J fitted to work inthe valve stem nut K; M isa collar 
provided with a handle R, and has in it a hole into which a stud P 
capable of adjustment sideways in a slot O takes. This stud 
serves to transmit the movement of the handle R to the valve 
stem. (August 31, 1880). 

3527." Railway Carriages and Wagons: R. F. 
Fairlie, London. (2d.)—The frames of adjacent vehicles are 
made to butt against each other without the intervention of buffers, 
the ends being rounded to facilitate the passage of curves, The bodies 
can slide on the frames against spring abutments to lessen shocks, 
&e. (August 31, 1880). 

3528.* Machinery for Treating Butter: W. 
Litler, Manchester. ([24.)—Is for improvements on the 
existing machine. (August 31, 1830). 


* rsing and Feeding Bottles: H. E. 
meweem, poem d (E. A. Barton, Montreal). (2d.}—The 
bottle is divided transversely into two parts for convenience of 
cleaning. (August 31, 1880). 

. n, or Converting Hides into 
uaather TP wisen, London. (C. Heinzerling, Frankfort). 
[4d.]—Relates to improvement of Specification 5247 of 1878, and 
consists (1) in a process of tanning leather by soaking it in a 
chrome solution, an aluminous solution, a fixing solution acting 
upon the aluminous material so as to form a precipitate in the pores 
of the leather, and then treating it with stearine and exposing it to 
the light. (2) After the application of the chromium and aluminium 
compounds treating the skins with sulphate of copper, sulphate of 
zine, sulphate of manganese, chloride or borate of zinc, protoxide 
or sesquioxide of iron, tungstate of sodium or potassium. (August 
31, 1880). 

3535.* Apparatus for Preserving Records of 
Vessels Lost at Sea: J. F. Fisher. (2d.]—A floating 
vessel with a receptacle for papers, It is never to be thrown 
adrift except to carry the record of some “ fatal oceanic cata- 
strophe.” (August 31, 1880). 

3536.* Valves: B.R. Phillipson, London. [2d.)— 
An air inlet valve placed at the highest part of the water pipe in 
a house, to allow of the pipe being emptied. (September 1, 1880). 


3540.* Manufacture of Sulphuric Acid: J. 
Imray, London. (f. Benker, Wemfelden, Switzerland). (2d. 
—Waste of nitrate of soda is prevented in the process of making 
sulphuric acid by injecting sulphurous acid gas into the lower part 
of the chamber among the nitrous acid fumes. (September }, 1880). 


3543.* Air Compressing Machinery: P. Evans, 
Liverpool. [2d.]—The compressor has two pistons on the same 
rod, the space between the pistons being filled with water. An 
air jacket surrounds the cylinder. (September 1, 1880). 


3545.* Targets: 8S. Fo Sheffield. ([2d.)—The 
target is self-registering. It is constructed in sections like a 
mosaic, each section being capable of being forced back, by the 
7 of a bullet, against an electrical contact. (September 1, 


3546. Watches: L. Dee, London. [4d. 2 Figs.j—- 
The watch has dials back and front. The back dial indicates th 
hours, and the front dial the minutes. (September 1, 1880). : 


3549.* A atus for Range-Finding, &c.: W. H. 
Wheeler, Oxford. [2d.}—Operates by combining in one view 
the vision of a distant object from both ends respectively of a con- 
stant portable base. The angle contained within these two lines of 
vision is measured by the movement of an arm carrying a plane 
mirror or totally reflecting prism adjusted over the centre on 
which it moves, which mirror, while placed in one ‘line of vision 
and allowing a direct ray of any object over it, reflects also rays 
from the same object as it would be seen along the other line of 
vision by aid of a second mirror. (September 1, 1880), 


3550. Preparing and Concentrating Saccharine 
Juices, &c.: F. A. Bonnefin, London. [2d.)—Relates 
(1) to first submitting the juice to the action of a moderate heat in 
an apparatus in which the heavy bodies or foreign matters held in 
suspension become removed, and then submitting the liquid to 
evaporation and concentration by means of a powerful heat, and 
afterwards, when required, concentrating the liquid at a compara- 
tively low temperature. (2) To an apparatus with hollows or de- 
a! for collecting the heavy bodies in the liquid. (September 1, 
). 


3552:* Apparatus to Prevent the Withdrawal 
of the Contents of Bottles: J. Betjemann London. 
(2¢.]—A number of claws project over the cork and under the neck 
of the bottle. They can be secured in position by a lock and key. 
(September 1, 1880), 


3553. Manufacture and Combustion of Fuel: 
C. Weekes, Swarsea. ({2d.)—Blocks of patent fuel are made 
with a square hole in them by which they can be threaded on a 
stick with suitable air intervals between them. (September 1, 


3554.* Manufacture of Earthy Silicates: E. 
Party; London, and T. H.Cobley, Dunstable. [2d.] 
—Sand, salt cake, and coal are burnt together on a hearth and the 
silicate run out into a receptacle. The silicate is broken up, steeped, 
ground, and boiled, The solution of silicate of soda is removed, 
treated with caustic lime in order to obtain the corresponding 
silicate of lime. The silicates of lime or magnesia thus 
obtained are ‘available for the manufacture of glass, pottery, 
Silicate bricks, &c. (September 1,'1880). 


3556. Pumps for Marine &e.: W.P. 


Engines, 
Thompson, London. (7. £icoate, Elba). [6d. 8 Figs.J— 
This invention is clearly shown in the illustration. The specifica- 
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tion describes various methods of packing the edges of the piston 
(September 2, 1880). 


3557.* Buttons, Studs, &c.: T. Simmons, London. 
(2d.]—They are veneered with tortoiseshel]l. (September 2, 1880). 


3558.* Apparatus for §S ming and Rt 
Worsted: G. Howarth and W. Cowburn, ‘ord. 
{2d.]}—Is for arrangements to prevent a broken or slack end lash- 
ing into the adjoining end and making “double.” (September 2 
1880). 


3561.* Steam Traps: J. Conlong, Blackburn, and 
J. Robertshaw, Manchester. (24) —The condensed water 
accumulates in a bulb attached to an arm. When the bulb is 
partly filled it overbalances and opens a port for the escape of the 
water. (September 2, 1880). 


3562. Print Colours on Twine: J. Blakey, H. 
Collinge, and H. G. Grant, Manchester. [2d)j—Is 
for improvements on Specification 3109 of 1875. The colour is 
printed on the twine between printing faces, which are fed with 
colour by a roller. Jn the absence of drawings the details of the 
machine cannot be well understood. (September 2, 1880), 


3565.* for Steam Vessels, &c.: C. W 
Meiter, London. ([2d¢]—For that class of ball signals “for 
carrying on vessels when not under command.” They are made 
collapsible with a skeleton of metal rings and a flexible woven 
cover, (September 2, 1880). 


3568. Closing Bottles Containing Aerated 
Liquids: T. Walker, Croydon. [6d. 4 Figs.)—The 
head of the bottle is so moulded as to have a collar around it. 
This collar is divided into portions by two vertical grooves, and 
its lower edges form parts of two inclines or screw threads. The 
bottle is stopped by a metal cap, lined with a disc of cork, and 
having two pins or studs on its inside which slide down the 
grooves and engage with the inclines or screw threads on the 
underside of the collars. (September 2, 1880). 


3569.* Omnibuses: J. Tilly, London. (2d.)—Relates 
to placing the seats back to back and to other details of construc- 
tion. (September 2, 1880). 

3571.* Stopping and Starting Tramway Cars, 
&c.: W. D. Hartley, Huddersfield, and J. T. 
Hampson, London. (2d.]—In stopping, the motion of the 
car compresses springs or other elastic media, ‘and the power 
thus stored up assists the restarting of the vehicle. (September 2, 
1880). 



































3572. Paper Making Machinery: J. Hawthorn, 
Newton, Cheshire. (6d. 3 Vigs.]—To increase the durability 
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of the travelling “ wire,” a pervious apron, preferably of perforated 





vuleanised india-rubber with a honey-combed surface as shown in 
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and 3, is interposed between the wire and the vacuum 
boxes, In Fig. 1, a a are the vacuum boxes, d the travelling wire, 
andc the apron. (September 3, 1880). 


3573." Sizing Machines, &c.: T. Singleton, Over 
Darwen. [4¢.)—Relates (1) to indicating the height of the size 
in the trough by a float in connexion with a steam whistle. (2) To 
clearing out the size heating pipes by jets of steam. (3) To means 
for adapting the presser to the length of the yarn beam. (4) Toa 
size cock with a movable seat. (5) To an improved mode of work- 
ing dabbers. (6) To a novel arrangement to keep the size ata 
uniform level. (7) To the employment of a comb between the 
immersion and squeezing roilers. (September 3, 1880). 

3577. es, Lifts, or Hoists for Mines, &c.: M. 
Bauer, P. s. (L. Ricg, Liévin). (8d. 13 Figs.)—Relates to 
the combination with the catches which determine the precise 
spot at which the cage shall stop, of buffer springs to reduce the 


Figs. 2 























shock when the cage is deposited on the catches, and also to the 
connexion of the plate forming the edge of the floor opposite 
the entrance to the cage with the catches on that side. The catches 
are fixed on the two shafts & and #', and have tails connected to 
spiral springs,as shown; 6 is the floor plate. (September 3, 1880) 


Producing Porous Articles from Clay, 
M. Sombart, Magdeburg. ((. Aiikenthal, Bruns- 
wick.) (2d.)—The articles are formed of wet uncalcined clay, and 
then brought into contact with heated surfaces. The moisture 
becoming converted into steam forms cells or pores in the clay 
(September 3, 1880). 


3581.* Metal Hurdles, Fencing, and Gates: S. 
Bayliss, Wolverhampton. (2¢).—The uprights are of 
iron. The horizontal bars pass through slots punched in the 
uprights, and are held by the flanges of the } tron being ham- 
mered in to bear upon them. (September 3, 1880), 

3582.* Propelling Ships or Vessels: G. F. Har- 
rington, Ryde, Isle of Wight. [2¢.]—Is for improvements 
on Specification 2813 of 1877. The vessel is made in the form of a 
twin ship. The water displaced by the screw is utilised to propel 
the ship. (September 3, 1880). 

3583. Depilatory Process for Sheep Skins, &c.: 
A. M. Clark, London. (C. J. P. Desnos, Paris). (2d.}—Con- 
sists in the employment of carbonate of potash obtained from the 
washing of wools in the grease with or without the addition of 
permanganate of potash, (September 35, 1880). 


3584. Manufacture of Hydrogen, &c.: C. Hessel, 
London. [4¢.)—Relates (1) to the manufacture of hydrogen by 
the joint or mutual decomposition of water or steam and hydro- 
carbons at an elevated temperature. (2) To the manufacture of a 
mixture of hydrogen and carbonic oxide by the mutual decom- 
position of water and steam, and hydro-carbons. (3) To the 
manufacture of hydrogen from a mixture of hydrogen and carbonic 
oxide. (September 3, 1880). 


3585.* Attaching Joinery Work to Brickwork: 
A. Smith, Reading. (2¢.)—‘pecial bricks are built into the 
walls with dovetail grooves in them into which blocks of wood are 
fitted to receive nails or screws for the attachment of skirting 
boards, door jambs, &c. (September 3, 1880). 


3586.* Revolving Shutters or Blinds, &c.: C. M. 
White, London. (J. G. Wilson, New York, U.S.A.) (2d.}—The 
laths are of diamond-shaped section, and are bored to receive 
wires upon which they are threaded. Countersinks are formed at 
each end of the bored holes to receive distance pieces of india- 
rubber, one such piece being placed between each two laths. 
(September 3, 1550). 

3587.* Omnibuses, Tramcars, &c.: C. Brothers, 
London. (2d.}—The vehicle is divided by a longitudinal parti- 
tion, and each passenger is screened from the rest by cross parti- 





tions. (September 3, 1880), 
3590.* Self-Heating Smoothing Iron: A. Norris, 
London. (2d.)—The iron is hollow and reversible in the handle 


and contains a lamp. When one side has grown cold the other, 
which has been over the flame, is turned down. (September 3, 
1880). 


3592. Treatment of Bituminous Shales, &c.: W. 
Ayrton, Ormskirk, Lanc. (4/.)—According to this process 
silicate of alumina is obtained from bituminous shales by grinding 
and levigating the said shales. The silicate thus obtained is 
sufficiently pure to be used asa substitute for china clay, and also 
for the whiting employed in the manufacture of japanned table 
baize, American leather cloth, &c. (September 3, 1830). 


3593: Manufacture of Yeast: J. E. Newby and 
J. F. Ramsay, Unsworth Colliery, Durham. [4<.)— 
Has for object the manufacture of a superior yeast in a simple 
manner without the aid of acids or alkalies by (1) the employment 
of esculent roots and cereal grain, either sprouted or otherwise, 
mixed with water and maintained at certain temperatures over 
suitable periods. Concomitant praducts, such as alcohol and 
vinegar, may be simultaneously manufactured with the yeast. 
(September 4, 1880). 

3594.* Frames for Advertising: T. Whetstone, 
London. [2d.)—A central frame contains a mirror and sur- 
rounding frames display advertisements. (September 4, 1880). 


3596. Manufacture of Brushes: S. Abraham, 
Manchester. [(2.]—In these brushes wires or metallic threads 
or filaments are combined with ordinary bristle or fibre. (Sep 
tember 4, 1880), 


3599.* Apparatus for Smoking Tobacco: E. P. 
Alexander,London. (//. Berrens, Barcelona). (2d.)—The 
smoke is drawn through condensing chambers filled with porous 
substances. (September 4, 1880). 


3601" Dressing-Tables and Washing-Stands: L. 
Siegenberg, London. (2d.)—Has reference to so construct- 
ing the parts of toilet appliances that they may easily be taken to 
pieces for transport. (September 4, 1830). 


3608. Manufacture of Tin Plates: E. Parry, 
London, and T. H. Cobley, Dunstable. [4d.)—Is to 
provide plates and metal articles with a vitreous covering without 
fusion. The articles are dipped in the following compound: 


Silicate of soda 100 parts, silicate of lime 100 parts, albumen 
20 parts, dried in a stove and dipped in dilute acid to remove any 
excess of alkali. (September 4, 1880). 


3613.* Checking Receipt of Money: M. Bebro, 
London. ([2d.)—Is for improvements on Specitications 2094 of 
1868 and 2718 of 1872, and has for object the checking of the 
receipt of money from persons travelling in public vehicles or 
entering places of amusement by the use of a novel construction 
of box designed to contain a continuous roll of consecutively 
numbered tickets,and apparatus for checking the delivery of the 
same. (September 6, 1880). 


3695. Manufacture of Gas: J. F. Parker, Bir- 
ham. (4¢.}—Has reference to the employment of a 
mixture of hydrate of lime or carbonate of lime witb petroleum, or 
other volatile product of the distillation of coal tar, &c., the said 
mixture being heated to redness in retorts; also to the use of a 
mixture of hydrate of lime and volatile liquid hydro-carbon in con- 
junction with the carbonic acid of iron ores containing carbonic 


acid. (September 10, 1880), 
5336. Valves and Valve Gear for Direct-acting 
Engines: J. B. Handyside, Glasgow, N.B. (¢. //, 


Reynolds and T, H. Rider, New York, U.S.A, (6d, 16 Figs.)}—Fig. 1 
represents in section a steam pump embodying the invention. 
The main valve 27 is cast in one piece with two auxiliary pistons 
28, which are caused to reciprocate in the cylinder 21 by the action 
of the auxiliary valve 35. In the auxiliary valve chest 34 are two 





chambers 36 and 38 communicating respectively with the steam 
port 37 and exhaust pipe 25, As the arm 67 approaches one end 
of the sict 65, it engages with the cam-shaped portion 66, and 
causing a partial turning of the auxiliary valve, admits steam to 
one end of the cylinder 21 and opens the exhaust to the opposite 
end. Figs. 2 and 3 represent the auxiliary valve chest, and Figs. 4 
and 5 the auxiliary valve. Modifications are described. (December 
20, 1880). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the piesent time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 








AUSTRALIAN TELEGRAPHY.—At the close of 1879, some 
31,556 miles of telegraph wire were at work on the Austra- 
lian continent, and 40,634 miles with Tasmania and New 
Zealand added. 





Society OF ENGINEERS.—At a meeting of the Society 
of Engineers, held on Monday evening, April 4, 1881, in 
in the Society’s Hall, Victoria-street, Westminster, Mr. 
Charles Horsley, President, in the chair, a paper was read 
by Mr. Perry F. Nursey, ‘‘ On Illumination by Means of 
Compressed Gas.’’ The author first referred to the necessity 
for improvement in the lighting of railway carriages, and 
pointed out that ordinary gas had to some extent super- 
seded the oil lamp, but that the use of gas had many dis- 
advantages. Compressed gas had been tried long ago, 
but had failed for want of an efficient regulator. That 
had now been provided, and had made the lighting of 
railway carriages by compressed gas possible. He then 
went on to describe various systems of carriage lighting 
by means of compressed gas. The first was that of Sugg 
and Clark, which was for a time in use at King’s Cross on 
the Great Northern Railway. Ordinary gas was enriched 
by being mingled with hydro-carbon gases under the 
influence of heat. It was then stored and supplied to the 
carriages for use under pressure, and gave a good light. 
This system was in abeyance at present, as an experiment 
was being made to light a train of eleven carriages on the 
same railway with compressed cannel gas which requires no 
enriching, the apparatus being fixed at the Victoria Station 
of the London, Chatham, and Dover Railway. The author 
stated that Mr. Sugg had improved upon the King’s 
Cross enriching system, and that apparatus was being 
erected at Swindon for supplying the Great Western Rail- 
way carriages with compressed enriched gas. The next 
system described was that of Mr. George Bower, who 
stores ordinary coal gas in cylinders on the carriage under 
pressure, the gas being carburetted under the influence 
of heat before it reaches the burner. A carriage thus 
lighted is ranning on the Great Northern Railway, and 
giving a satisfactory light. The cost of the gas at the 
burner was stated to be 6s. 8d. per 1000 cubic feet. 
Pintsch’s system, which was next described, consists in 
manufacturing gas from shale oil refuse, and storing it 
under pressure. It is supplied to the railway carriages 
and used in them under pressure with excellent results, 
as the author testified from occasional experience on 
various railways. Its cost was stated to be 4d. per light 
per hour. The system has been in use in Germany and 
on the Continent generally for about nine years, and has 
been adopted by 63 railways and applied to 5500 carriages. 
In England it has been in use for about five years, five of 
our leading railways having adopted it, and the number 
of carriages fitted being 700, whilst 300 more are in course 
of being fitted. The author described its practical appli- 
cation to the lighting of buoys and steamships, in both of 
which respects it was stated to be a thorough success. 





The paper was illustrated by diagrams and models, and the 
compressed oil gas was exhibited in use. 


WIRE ROPE TOWAGE.* 
By Proressor K. TetcHMany, of Stuttgart. 

ArTer describing the principle of the different systems, 
the author says: The advantage of towing by fixed wire ropes 
or chains over towing by paddle or screw propellers, consists 
in avoiding the slip. In the latter case the water, against 
which paddle or screw acts, recedes under the pressure 
exerted by the motive power, and the propelling blade has 
to travel through a distance greater than the actual 
advance of the boat. The power consumed uselessly, in 
comparison with a propeller, which acts against a rigid 
non-receding medium, is in proportion to this difference of 
travel. The amount of loss depends partly from the pro- 
portion between the resistance of the propelling blades 
and that of the boats which have to be propelled, a propor- 
tion particularly unfavourable in the case of towing a train 
of barges, whose total immersed mid section is very large 
compared with that of the blade. This loss is further 
increased in towing against a current, in which case the 
speed of the paddles has to be greater than the sum of the 
speed of the train and of the opposing current; so that, 
generally, only a portion of the power applied to the wheel 
is actually utilised for the propulsion of the vessels; and 
the tug, in spite of employing its full power, may sometimes 
even not be able to advance at all. With a wire or chain 
tug, on the contrary, every revolution of the engine corre- 
sponds to a certain advance of the boats. Rope-towing, 
therefore, is chiefly of advantage in working against cur- 
rents; and in this way is sure to effect a considerable 
saving of power, as compared with paddle or screw pro- 
pulsion. 

The proportion of the effect of both systems is strikingly 
illustrated by the Table on the next page, which embodies 
the results of six trial trips; three being those of paddle 
steamers of the latest and most improved construction, and 
three of wire-rope tugs, all regularly employed on the 
Rhine. 

The figures in the Table, up to line 10, are the results 
of direct and careful measurements. Line 10 (speed 
of current) has been obtained, partly by experiments 
with floats before and after the trials, partly by estimates, 
in which the influence of the rising or sinking of the river 
during the trials was duly considered. 

In calculating the resistances (line 12) the author 
assumed 70 per cent. of the indicated horse power to be 
transmitted to the rope in a horizontal direction, the 
machinery absorbing nothing beyond the friction in work- 
ing the gear and the clip drum, whilst the inclined direc- 
tion of the pulling rope causes no loss whatever. 

In a paddle steamer there are, besides the frictional 
losses of the machinery, the loss caused by the vertical 
component of the pressure exerted by the blades, the 
vertical shock received by the blade when striking the 
water, and the lifting of the water by the blades, behind 
the wheel. These are all losses, quite distinct from the 
slip, and amount probably to more than 30 per cent. The 
assumption of a loss of 30 per cent. in both cases may, 
therefore, be considered rather favourable to the paddle 
steamer and unfavourable to the rope tug than otherwise. 

Of special interest is the proportion between the length 
of travel of the centre of the paddle blades and the actual 
advance of the steamer, which in all three trips was more 
than 4to1. The same proportion exists between the useless 
and the useful amount of work done. The actual power 
expended is, however, larger still, being about five times 
that of the wire rope tugs, as will be seen in comparing 
the columns a and b with e and f, in which cases about 
the same loads were towed with equal speed against the 
same currents. These additionally unfavourable results 
of the paddle steamers are explained partly by the greater 
resistance of the tugs themselves, partly by the influence 
of the waves which a paddle steamer throws direct against 
the boats in tow. The latter item is a well-known fact, 
and proved by the greater quantity of towing ropes which 
have to be supplied in case of paddle tugs. To understand 
the results of line 12 (resistance of train) we have to take 
into account that the same barge behind a paddle steamer 
is more difficult to tow than behind a rope tug, the difference 
being about 10 per cent. 

Distributing the total resistance of the trains amongst 
the single vessels, in proportion to their size and construe- 
tion, we find the resistance at the velocity of 1ft. per 
second against still water of a 

Wooden Rhine barge, carrying 250 tons, 
to be approximately See eee é 
Tron lighter of the same capacity ... 
Smaller rope tugs, Tauer I. and Tauer III. 
Larger rope tug, Tauer V.... et ; 
Steamer, Coln I. and Coln II., of 700 and 





800 indicated horse power aes eee 41.0 
Steamer, Mannheim V., of 450 indicated 
horse power coe 36.9 


These figures, however, are only correct on the Rhine 
and rivers of similar section. They are much higher on 
rivers of a more reduced section. 

The difference in the consumption of fuel is not so great 
than that of power, owing to the more economic working 
of the large compound engines of the steamers, as compared 
with the smaller double-cylinder engines of the rope tugs. The 
proportion is 1 to 44, but this only is correct for towing up 
stream. On the downward journey there is alse some 
saving in favour of the rope tugs, in consequence of their 
smaller size, and the same may be said with regard to all 
stoppages. Taking everything into account, the total 
consumption of a rope tug, compared with the best con- 
structed paddle steamer doing the same amount of work, 
has been found on the Rhine to be 1 to 33. Besides the 


* Abstract of a paper on towing, read before the Institu- 
tion of German Engineers. The abstract of Professor 
Teichmann’s paper here given is that referred toin Mr. 
Max Eyth’s letter on the subject published on page 330 of 
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TABLE GIVING RESULTS OF 


EXPERIMENTS ON TOWAGE. 














1, Kind of tug ... sl Paddle Steamers. | Wire Rope Tugs. 
Number of trial trip wal a, b. ¢. d. é. | < 
Name of tug .. ; seal Coin I. Coln II. Mannheim V. Tauer I. Tauer III. Tauer V. 
2, Trial trip from | Hochfeld Hochfeld Homberg Emmerich Hochfeld Duisburg 
“ to an ot eee cal Cologne Cologne Cologne Ruhrort Diisseldorf Dii+seldorf 
3. Vessels towed, wooden barges ... pa 4 5 2 6 5 5 
o ” iron barges ove cool 1 u 1 0 0 0 
Total capacity of train tons 1,258 1,223 Mie 1,263 1,322 1,259 
Actual freight ee eee - 1,256 1,159 | 980 953 1,286 1,127 
4. Distance travelled ... .. Miles 51.58 51.58 56.86 } 35.92 13.82 8.48 
5, Time, whilst in motion ,, eee | 18h. 4m, 16h. 59m, 21h.10m. | 13h. 57m, 4h. 29m. 3h.5m 
6. Speed of train, per hour . «. Miles 2.78 3.02 2.68 2.57 3.07 2.74 
A a second on ft. 4.094 4.452 3.937 | 3.773 4521 4.036 
7. Indicated power of engines horse power 803 753 450 131 145 133 
8. Coal consumption per hour ooo Ib, 2,051 1,041 1,604 418 454 427 
- , and indicated 
horse power Pe ‘ “an Ib. 2.51 2.42 3.57 3.20 3.13 3.22 
9. On an exact length of... ... Metres 82,570 82,980 91,500 61,310 26,870 } 18,540 
The periphery of paddle or clip-drum* | 
travelled through and ... metres 387,653 | 359,984 386,000 | 63 555 27,292 18,902 
Proportion of the two lengths pe 4.622 | 4,34 4.19 1.03 1,016 1.010 
10, Speed of the current as oo 1 5.41 4.59 5Al 4.92 4.59 4.82 
1). . train against current .. ~ 9.504 9,042 9,347 8.693 9.111 8,856 
12. Resistance of train against current 1b.! 16,113 14,798 10,359 13,185 12,157 12,515 
13. a . with a speed of 1 ft. 
per second, against still water Ib. 178 181 118 175 147 159 
14. Effect of paddlet ' ne 0.503 0.468 0.567 
* The “ periphery of tha paddle” means the periphery of the circle described by the centre of the blades. The “ periphery of the 
clip-drum”" is the periphery of the circle described by the centre of the rope when in the groove of the drum, 


t The “ effect of the paddle” is the speed of the tug against water divided by the speed of the centre of the blades. 


eccnomy in fuel, considerable saving in favour of rope tugs 
results from the fact that being much smaller they require 
less in wages, ship’s requirements of every description and 
maintenance, than the corresponding paddle steamers. 
Against these advantages we have to place a large outlay, 
representing the first cost and the maintenance of the wire 
rope or chain. Professor Teichmann investigates in the 
following paragraphs the relative value of chain and rope, 
and then describes the rope used on the Rhine. 

It consists of seven strands of seven wires each, six being 
twisted round the central one. The wires (of charcoal 
iron) of the first rope employed were bright (not covered 
by any coating), the external wires having a breaking 
strain of 33.8 tons per square inch, the inner ones of 24.8 
tons. An experience of five years with differently con- 
structed ropes showed that for the external wires a coating 
of zinc is preferable, as it was more oxidation than friction 
which proved to be destructive to the cable. A _consider- 
able length of rope placed on the Middle Rhine in 1879-80 
consists of 49 wires of 0.18 in. to 0.20 in. in diameter, with 
an external diameter of 1j4 in. The breaking strain of the 
external wires, which are covered with zinc, is 31 tons per 
square inch, and for the inner ones 26 tons per square inch. 
The inner strand is enclosed in a water-tight covering, 
which protects it against humidity and wear, whilst at the 
same time it secures a soft rest for the outside strands to 
press against. f 

The first rope was delivered in pieces of 1.37 miles in 
length, which were spliced on the river. Subsequently 
a length of 7.76 miles was manufactured by Messrs. Felten 
and Guilleaume, of Cologne. The present rope weighs 
17.1 lb. per yard, or 13.1 lb. per yard and square inch of 
working section. 

The working strain in the rope is of course very variable, 
The greatest strain, ascertainable by calculation, is pro- 
duced by the engines, when under full steam, with both 
cranks at 45 deg. from the dead centres. This gives for 
the Rhine tugs the following series of figures : 

Steam pressure ... oe 103 lb. per sq. in. 


Stroke... i as one 23% in. 
Diameter of clip drum... 10 ft. 
Diameter of rope 1}2 in. 
Strain per square inch ... 12.8 tons 
Diameter of cylinders ... 14} in. 

& 9 
Proportion of gearing ... =x = 
Maximum strain in cable . 37,397 lb.=16.7 tons 
Section of working wires 1.3 sq. in. 


Breaking strain ... me 
Security against breaking... 2. 

The rope is however occasionally subject to strains which 
are beyond the sphere of calculations. They are mainly 
due to the original tension of the rope, which arises chiefly 
in curves, and which has to be added to the strain produced 
by the pull of the engine. Nevertheless breakages are rare. 
In the most difficult portions of the Rhine, between Ober- 
kassel and Bingen, where the river bed is rocky and 
irregular, the bends very ~y - and the current violent, 
the number of breaks during the first year were none, in 
the second two, in the third seven, and,in the fourth 15, or 
on an average one break in 91 journeys. 

The average strain in the rope is of course much 
smaller than the maximum above calculated. During the 
trial trips it amounted to 13,185 lb., 12,187 lb., and 
12,515 lb., or only to 33 and 35 per cent. of the calculated 
maximum. These trips, however, were made on the lower 
portion of the river. On the Upper Rhine the average 
strain amounts fairly to 40 per cent. of the maximum, or 
about one-sixth of the breaking strain of the rope. An 
increased current in rapids will have the effect of reducing 
the speed of both paddle steamers and rope tugs. But the 
reduction will be much quicker with the former than with 
thelatter. The rates at which this reduction takes place 
will best be seen by the following calculation, based on the 
results of the trial trips : 

The resistance of the trains at a velocity of 1 ft. per 
second against still water amounted to 155 lb. 

When the velocity is equal to V', and the speed of the 
current=S! then the velocity of the train against the water 
is=V +S, and the resistance of the train now P=155x 
(V+S)?. 


30.7 tons 
9 





The power for moving the train under these circumstances 
is=155 x (V+S)? VI lb., or indicated horse power of the 
engines " : 

Horse power= (V+S)? V 60. 
7. 33,000 

This power, limited by the capability of the boilers, is a 
constant, and, in the case of the rope tugs, about 160. 
The formula gives then the following Table for the velocity 


of the train, the speed of the current, and the resistance of 
the boats : 
ft. 


ft. ft. ft. ft. ft. ft. 
S=—4.92 6.56 8.20 9.84 11.48 13.12 14.76 
V=4.46 3.74 3.10 2.56 2.13 1.78 1.49 


Ib. Ib. lb. lb. Ib. Ib. Ib. 
P=13,500 16,300 19,600 23,600 28,400 33,000 40,500 

As the maximum strain which can be exerted by the 
engines is only=37,397 lb., the last figures of the Table 
are imaginary. The train will remain stationary between 
the speed of the current of 13.12 ft. and 14.76 ft. 

The steamers Coln I. and II., of 750 and 800 indicated 
horse power, tow the same trains with a velocity of 9.47 ft. 
per second against water, which could not be increased 
without a greater steam consumption. This gives for the 
velocities of the currents : 

S = 4.92 ft., 6.56 ft., 8.20 ft., 9.84 ft. 

A speed of the trains : 

V = 459 ft., 2.95 ft., 1.31 ft., 0.33 ft. 

At a velocity of the current;={9.84 ft., accordingly the 
trainfalready begins to drift backwards when towed by the 
paddle steamers, whilst with a rope tug it has still about 
one-half of its original speed. It is therefore evident that 
one of the main advantages of rope towing is found in the 
speed and regularity with which extraordinary currents 
and rapids can be overcome. 

The cost of the wire rope placed on the Rhine in 1879-80 
was 39s. 7d. per ton, or 2s. 6.4d. per yard. 

The ropes on the Lower Rhine, from Ruhrort to 
Oberkassel were placed from 1873 to 1875 and are all still in 
use; but being not very actively occupied, they give no 
reliable indications as to their durability. The rope of the 
Middle Rhine from Oberkassel to Bingen, 744 miles long, has 
been, however, constantly and strongly engaged since 1875- 
76. One quarter of it is still at work. The other portion has 
just been renewed, so that 44 years can be taken as the life 
of this rope. But inasmuch as all experience had to be 
gained on this first piece, and it has been subjected in con- 
sequence to a good deal of illuse, it is confidently expected 
that the present one will last at least from five to six years. 

Basing his calculations on the above facts, and ona 
similar series of observations referring to chain towing, 
Professor Teichmann calculates the towing expenses of a 
traffic of a certain fixed amount on four different water- 
courses with currents respectively of 7.8 ft., 5.2 ft., 2.6 ft., 
and 0 ft. per second. Taking every item carefully into 
account, he comes to the following conclusions. 

In strong currents and with high prices of fuel a very 
moderate traffic will already repay the establishment of 
rope-towing. In moderate currents and with low prices of 
coal, paddle or screw tugs will successfully compete with 
wire rope-towing, this fact being practically illustrated on 
the Lower Rhine. In still water and canals only high 
prices of coal, and a steady and active movement of 
the traffic can justify the employment of wire-rope _ in 
preference to ordinary propellers, if no other considera- 
tions, such as the destruction of the banks by the wash 
lead to their introduction. In this case (of canals) the 
greatly reduced section of the watercourse has, however, 
an influence similar to that of violent currents. 

After speaking at some length of the steering power of 
wire-rope tugs, the author concludes : 

Some of the river bends, which are regularly worked by 
the rope tugs of the Rhine, are the following : Near Boppard 
a complete turn of 180 deg. to the left, of which one-half 
has a radius of 708 yards. The bend above the Loreley, 
80 deg., with a radius of 158 yards to the left. The rocks 
below Oberwesel, 70 deg., with 120 yards radius to the 
right, and the ‘‘ Bank’’ above St. Goar, 90 deg., with 
80 yards radius to the right. The latter curve could pro- 
bably not be managed, if it were not that the rocky bed of 
the river prevents the rope from slipping sideways. In the 
curve at Boppard, the rope lays quite free. Besides tkese 








difficulties, the Rhine is constantly used by (almost unsteer- 
able) rafts, 70 yards wide, which have to be avoided by the 
lateral steering of the tugs. 

The Central Commission for the Navigation of the 
Rhine says, in their statistical report of 1876 :—‘‘In 
contradiction to the generally accepted opinion that wire- 
rope towing could not be employed in the mountainous 
district between St. Goar and Bingen, owing to the | 
curves and the narrowness of the navigable river 
between rocks and banks, the results on this portion of the 
— have been even more satisfactory than on the Lower 

ine.”’ 

The same official report says in 1877 :—‘‘ The advantages 
of rope-towing, viz., nearly complete utilisation of the 
power employed, considerable saving in fuel and wages, 
progress of the barges undisturbed by waves, &c., have gene- 
rally given satisfactory results on the portion of the Rhine 
between Oberkassel and Bingen, where the currents are 
strongest. The rope tugs tow their trains in high floods as 
well as at very low water, quicker, more regularly, and 
with less expense in coal and wages than the paddle- 
steamers of the river.’’ 

It has frequently been predicted that rope-towing would 
be a source of danger to navigation generally. Concerning 
this, a curious statistical fact can now be stated. From 
1873,to 1878, 7.e., during the first six years of rope-towing 
on the Rhine, there have been 364 legal disputes before the 
court regulating the river navigation (Rhein schiffahrts- 
gericht). Of these only four referred to the wire-rope tugs, 
three have been decided in favour of the towing company, 
and one by mutual arrangement. 

The results of Professor Teichmann’s investigations are, 
that rope or chain-towing is superior to paddle or screw pro- 
pulsion in currents, and wherever there is an active and 
steady traffic to be dealt with. How far these advantages 
are profitable will have to be decided in every special case, 
by considering all circumstances bearing on the final 
financial result, such as the amount of traffic, the cost of 
fuel, the capital required, &c. As for the employment of 
wire-rope or chain, the wire rope appears sueiavalle wher- 
ever a draught of more than 2 ft. 6in. can be obtained, 
owing to its being safer, easier to steer, and cheaper in first 
cost and maintenance. 


FOREIGN AND COLONIAL NOTES. 

Winnipeg.—The ye and specifications for the Parlia- 
ment House and Lieutenant-Governor’s residence have 
arrived, and tenders will be advertised for. The former 
will cost 80,000 dols. and the latter 30,000 dols. The site 
is a beautiful one on the Assiniboine, adjoining Fort 
Osborne on the Government reserve. One wing of the 
Parliament House will be built at a future time. 


Buildings on the Northern Pacific Railroad.—The 
Northern Pacific Railroad Company has recently con- 
tracted for 3,000,000 bricks for buildings to be erected this 
year at St. Paul and Brainerd. The improvements at 
Brainerd will include a new engine-house, with 24 stalls, 
a general machine-shop, 300 ft. by 100 ft., a boiler shop, a 
tin-shop, &c. 


Locomotives on the Chicago and Alton Railroad.—The 
number of locomotives owned by the Chicago and Alton 
Railroad Company at the close of 1880, was as follows: 
Locomotives with six driving wheels and four leading 
wheels, 14; locomotives with four driving wheels two 
leading wheels, 11 ; locomotives with four driving and four 
leading wheels, 165 ; locomotives with four driving wheels, 
switching, 16; locomotives with six driving wheels, switch- 
ing 1; total 207. All the engines are constructed for burn- 
ing coal. Seventy-five are equipped with the Westinghouse 
automatic air brake, one with the Eames vacuum brake, 
and one with the Card steam brake. Twenty of the loco- 
motives included in the foregoing statement were added 
during 1880. 


Dredging at Port Adelaide.—The Port Adelaide Marine 
Board has resolved to recommend the South Australian 
Government to import another large dredger and attendant 
barges. The total cost of the Willunga delivered was 
34,8057. 2s. 3d.; of the Wallaroo, 25,9071. 9s. 10d.; of the 
steam hopper barges, Kadina and Goolwa, 13,0981. 18s. 7d., 
and 13,507/. 15s. respectively; of the South Australian- 
built dredger Sarnia, 15,6021. ; of the imported tug Stanley, 








60801. 3s. 4d. The contract prices of the imported vessels 
were: Willunga, 25,980l.; Wallaroo, 17,0001. ; Kadina, 
73001. ; Goolwa, 7300/.; and Stanley, 38007. The differ- 


ences in the former and latter prices comprise commissions, 
gears, insurance, &c. The cost of raising and discharging 
spoil by the Sarnia has been 2s. 1d. per yard. The Marine 
Board prefers the Wallaroo type of dredger. 


The Gauge Question at the Antipodes.—It appears that 
all the Victorian lines are constructed upon a gauge of 
5ft. 3in., which is also the national gauge in South Aus- 
tralia, but has not always been adhered to in that colony, 
as 183 out of 244 miles have been constructed upon a 
3ft. Gin. gauge. In New South Wales, a4 ft. 84in. gauge 
has been adopted, but a private line between Moama and 
Deniliquin, which is connected with the Victoria line from 
Sandhurst to Echuca, has been constructed upon a 5ft. 3 in. 
gauge. In Queensland all the railways have been con- 
structed upon a gauge of 3ft.6in. In Tasmania 45 miles 
of line have been constructed upon a gauge of 4ft. 6in., 
and the remainder upon a gauge of 3 ft. 6in. 


Rolling Stock on the Illinois Central Railroad.—The 
Illinois Central Railroad Company has 213 engines. The 
car equipment of the system is as follows; 91 passenger, 
12 smoking, 17 sleeping, 12 baggage and smoking, 9 baggage, 
4 express, 8 baggage and express, 12 mail and express, 
4 baggage, mail, and express, 10 postal, 1 pay, 2 omcers, 
10 old passenger cars, not numbered, 2939 box, 5 Blue Line, 
110 caboose, 583 stock, 111 stock and in combined, 
51 fruit, 45 refrigerator, 278 flat, 1197 coal, 4 powder, and 
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Carnbroe, ditto 5s 0 49 6 a = = CoKE— ‘ 8 10 9 Io 
Bessemer 5 15 6 5 
Clyde, Aitt0......cewereee 49 6 47 0 B. Dl uminns & & 2 — ido i: as 
j pa ” ° 3 «0 -< we Eas 
Sy ll * - 3 : a. a es, 12 6 ——-- Sulphate (per . = a. 
Govan, at Broomielaw ... 49 6 47 6 ” ie 8 o OILS, GREASE, & LUBRICATORS. DISINCRUSTANT MARSRIL. 
Shotts, at Leith............... 59 o gsr 6 ” " a a Ss. Se OILs (per tun)— £ sa £ 8. LAIS (per ton) ........0.... £32 10 ©8 oO 
Carron, at Grangemouth 52 6 51 6 ” CREM ..n.0000. 29 © ill Engelbert’s lubricator 442 «28 0 Leap, SALTS, &c. (percwt.) 8. d. 8. 4 
Ditto, specially selected 56 o - STBEL CASTINGS (per cwt.)— Seal. brown 19 693 C Acetate, best ............... 35 o 38 © 
Kinneil, at ey w= §0 o 48 © Hydraulic cylinders in en pale > & Brews oe. > ~~ $$ 0 &@ © 
Glengarnock, at Ardros- the rough not to ex- boos ° $ 0 ee 16 0 17 © 
BAD oss eseee Be 2 § ceed 6 ft. in length, s. @ 8. @. hale, pa o 37 10 ee 19 0 at 6 
Eglinton, ditto - 499 © 47 © ranteed ..... om Oe €¢ &€ 8 », yello o 26 10 LITHARGE (per cwt.). 2s 0 237 © 
Dalmellington, ditto - 49 6 47. 6 Do. do. finished er ° EASE. cccsecsenrees . ° 56 oO PotasH—Bichromate , 
(The above all deliverable alongside). Pinions and cog-w = ° 34 ° GLUE ......ccrercoccovcscceccescees ° 42 ~«0 BRR aes 5 a o st o 6 
s s. @&@ Hammer _tups, PETROLEUM— d. a ¢@ SALTPETRE (per cwt.) 
Shropshire ..............0.0.. 50 © 65 © swages, 5 cwt. Fine (per gallon)..........+. 63 o 6} English refined, kegs ... 26 6 28 oO 
North Staffordshire 3 62 above Bengal a1 6 a2 © 
. ° ° tesesesssesccscesereres 80 O 84 © i ae 6 cecsccoccseseccscecee 
South " ° 37 ° 62 0 Holders-up for rivetting ra = wetnes : Pr = Bed Sonatte ctniekecdidaanina lo Oo 1o «(6 
Yorkshire Thornaby pig machines, &c., 14 to 5 seeneeseeeses seeee j a iiicmvE-@ unwaon Ge © 4 #9 
BIS ccmsnewencnens 6§ o@ fo © Ghiciictimcmumen 8 @ 8 oe EAR OF occcccrccrccescseesee 3 as (6 » Crystals(perton) ... £3; o £3 § 
18 derrick and tool cars and snow ploughs. The repairs of | Germany, 4,000,000 ; France, 3,000,000 ; Austria, 1,500,000. | wire from house-tops and poles to underground pipes will 


mger cars cost last year 0.87 cent, sleeping cars 
.40 cent, and freight cars 0.32 cent per mile run. 


Canadian Pacific Railway.—At a recent meeting of the 
directors of the Canadian Pacific Railway Company the 
5,000,000 dols. of stock required to be subscribed by the 
terms of the charter were immediately taken by the con- 
tractors and their friends in London and Paris, and 30 per 
cent. thereof paid in, and 1,000,000 dols., required to be 
paid to the Government as security for the performance of 
the contract, was deposited in the Bank of Montreal to the 
credit of the Finance Minister of Ottowa. Arrangements 
were made for the immediate and rapid prosecution of the 
work of construction. Contracts for ties, which had already 
been made in anticipation, were ratified by the board. 


Coal in Canada.—A petition has been presented to the 
Canadian Legislature, asking for the removal of coal 
duties, which place the cities and towns of Ontario at a 
disadvantage with the industries of Great Britain and the 
United States. The prayer of the petition is however not 
likely to be heeded. 


The Islands of Queensland.—The waters of Northern 
Queensland are studded with hundreds of islands, many of 
great beauty and, it is believed, fertility. The natural 
breakwater of the Great Barrier Reef sniooths the sea, and 
makes sea travelling a pleasure. The largest of the islands 
belonging to the colony are Stradbroke (about 33 miles 
long by 6 miles broad), Moreton (20 miles in extreme length 
by an extreme breadth of 5 miles), Bribie, Fraser, or Great 
Sandy Island, Curtis, Whitsunday, Palm, Hinchinbrook, 
and Lizard, on the eastern side; Prince of Wales, off the 
northern coast; and Wellesley Islands, Bentinck, and 
Siveers, in the Gulf of Carpentaria. 


American ‘‘ Peacemakers.’’—At a recent exhibition of 
Dr. J, H. McLean’s ‘‘ peacemakers,’’ at the Washington 
Navy Yard, some fairly successful trials were made. The 
** General Sherman,”’ a small breechloading steel cannon, 
which was expected to fire 26 shots per minute, fired 20 
shots per minute and a half. The ‘‘ Vixen,” built of 
bronze, fired a 1-in. ball once in seven seconds. The 
** Annihilator,’’. which was intended to fire two charges 
in a second, fired one in a little less thantwoseconds. ‘The 
ae Lady McLean,”’ which has 36 barrels, with an estimated 
capacity of nearly 13,000 shots per minute, with a range of 
three miles,'was worked to the speed of 72 shots per second. 


Steam Power.—A singular calculation has been made 
by some foreign arithmeticians of the extent to which 
steam power has been developed. England, it is said, 
derives from the employment of her wealth of coal 
9,000,000 horse power; the United States, 7,500,000 ; 





This is exclusive of locomotive power ; and as in the old 
and new world, the total number of locomotives exceeds 
105,000, which are working on some 220,000 miles of 
railway, their horse power is reckoned at 30,000,000. The 
total horse power of;all the machines and engines worked 
by steam in the world is estimated at 80,000,000. Each 
horse is equal to at least 10 men, so that the steam power 
of the globe represents a daily working power of 800,000,000 
men. 


South Australian Coal.—Captain B. Cotton, the pro- 
prietor of two sections of land near Narracoorte, in the 
south-east of Sonth Australia, has discovered indications 
of coal thereon. The South Australian Government has 
granted the use of a diamond drill to test the thickness and 
depth of the seam. 


Southern Pacific Railroad.—This new route is about to 
be opened for passenger and freight traffic. An under- 
standing exists between the managers of the Union Pacific 
Railroad and the new line, by which rates are to be main- 
tained for the present, and there will be no unfriendly com- 
petition. Southern California and Arizona will benefit 
mainly by the opening of the new ronte, for they have had 
hitherto to pay two charges on eastern shipments, that 
from their local points to San Francisco, and that from the 
latter point to the East. 


Velocipedes for Telegraph Messengers.—The telegraph 
authorities of New South Wales are about to institute a 
judicious reform. It is proposed to mount the messengers 
entrusted with the despatch of telegrams on velocipedes, of 
the tricycle type, instead of horses or ponies. One of these 
machines has already been procured, and some of the 
youngsters have been practising upon it with success. It 
is expected that the introduction of this system will save 
about 6001. a year to the department for forage in Sydney 
alone, without reckoning the cost of saddlery ; and when 
the same thing is carried out in the suburbs and country 
towns of New South Wales, the saving will be of course 
much larger. 


_ The French Iron Trade.—The French iron trade con- 
tinues to present a good tone as regards almost all products. 
The steel rail mills have their production engaged in 
advance for so long a period that they are indisposed to 
undertake any new order before 1883. 


ery ong Telegraphy.—Mr, G. B. Prescott, presi- 
dent of the New York Gold and Stock Telegraph Com- 
pany, states that his company will probably begin to place 
underground wires next spring by the paraffin system. 
The change will be made gradually, and it will necessarily 
be very costly. The transferring of thousands of miles of 





require months of labour. In Mr. Prescott’s opinion, the 
necessity for underground wires is daily becoming greater, 
and, no matter what the cost may be, under ground the 
wires must go. 


American Steam Shipbuilding.—The new iron steamer 
City of Worcester, built by the Harlan and Hollingsworth 
Company, Wilmington, Delaware, for the Norwich line has 
just been launched. Her principal dimensions are: Length 
on deck, 240 ft. ; breadth of beam, 46 ft. ; breadth all over ; 
80 ft. ; depth of hold, 16 ft. 4in.; diameter of Mier 
90 in. ; length of stroke, 12ft.; diameter of wheel, 38 ft. 
She will use the electric light at night. Her cost will 
be upwards of 500,000 dols., and her passenger capacity 
about 500. 


New South Welsh Railways.—An extension to Dubbo 
will be shortly opencd for traffic. 


Canadian Railways.—At a meeting of the directors of 
the Canada and Atlantic Railway at Ottawa, a contract 
for the construction of the line was finally signed by Mr. 
D. C. Lindsey, of Burlington, Vermont, who guaranteed 
to build the entire line, a distance of 122 miles, by 1883, 
thus insuring the completion of a route from Ottawa to 
Boston in three years. 


Canadian and Atlantic Railway.—It appears that 
120 miles of this line are to be completed by 1883, as follows : 
From Cateau Landing to.High Falls, by January 1, 1882; 
between High Falls and Ottawa, by September 1, 1882; 
the rest of the railway, exclusive of the bridging of the 
7 eeaeaae by May 1, 1883; and the bridge by May 16, 
1887. 








Cooke AND My Lcureest’s Sriir Boss Propetuer. 
—We hear that this propeller, recently illustrated in our 
pages, is about to be applied to the steel steamer Aristides, 
launched last week by Messrs. Royden and Sons, of Liver- 
pool. This steamer will have a carrying capacity of 
2300 tons, and it has heen built to the order of Messrs. 
Layborn and Legge, and will be fitted with engines on the 
compound surface condensing principle, 700 indicated horse 
power, by Messrs. J. Jack and Co. The split boss pro- 
peller is also being adopted by a number of the leading 
steamship owners, amongst others Messrs. John Holman 
and Sons, of St. Mary Axe, E.C., are having it fitted to 
new steamers now building at Barrow-in-Furness and 
Sunderland, and up to the present time, although the 
invention has only recently been brought out, ove 
12,000 tons dead weight capacity of steam shipping are 
being fitted with this propeller on the Tyne, the Clyde, 
the Mersey and other ports. 
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STRAIGHT-LINK SUSPENSION 
BRIDGES.—No. II. 
By T. CLaxton FIDLer. 

5. WE will first suppose the bridge to be wholly 
turned into a pair of independent cantilevers, To 
make sure that each end of the roadway girder or 
girders does actually abut upon the pier at E and 
F (see Fig. 1, page 297 ante) at all temperatures, 
and that no part of the one-sided pull of the half- 
load E C is borne by the stay C B, the bridge will 
be divided in the middle, and the roadway girders 
connected by some kind of hinged and sliding joint, 
which will permit the free expansion and also the 
unequal deflection (under unequal load) of the two 
halves of the bridge. 

‘The stress in each of the inclined stays will 
evidently be quite the same as in the suspension 
bridge first examined, for although a concentrated 
load W, at the end of either cantilever would pro- 
duce in the longest stay a stress twice as great as if 
the same weight were supported by the pair of 
stays AC, C B; yet the load that will actually rest 
upon the last stay in each cantilever will be only 
half the load upon the last bay. 

The mass of the stays will, therefore, be the same 
as in the first suspension bridge, or for the dead load 
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The increment of horizontal strain imposed by each 
stay upon the roadway girder will also be the same, 
but the summation of the strains will begin from the 
other end at C and increase towards E, at which 


z . . ‘ s? 
point it will attain the same maximum of ~ asthat 
S 


C 

which occurred in the suspension bridge at C. The 
compressive strain at any point in the roadway 
girder will, therefore, be proportional to the ordi- 
nates above the parabolic curve in Fig. 2 (page 297), 
and the average value of the compressive strain 
throughout the member will be two-thirds of the 
maximum, or exactly twice as great as the average 
tension in the same member of the suspension bridge. 

The stresses for the rolling load will follow the 
same rule, so that, if we make no difference for 
compressive strain, the theoretic mass of the hori- 
zontal member will be ?77% . - _* %, and the 
/ ( 


mass of the whole bridge 


p+q, # 1+82), 
f 8d s? 


or about one-third greater than that of the suspen- 
sion bridge first examined, or the common suspen- 
sion bridge. 

Of course this would be a rigid bridge, but when 
one cantilever only is covered by the rolling load, 
the deflection of the end at C below the level of the 
unloaded cantilever, would produce a kink in the 
roadway which might perhaps be objectionable. 

The heavy compressive strain in the roadway 
girders rums into a considerable quantity of extra 
metal. 

6. When the cantilever bridge is supported by only 
a small number of inclined stays as in Fig. 3 (see 
page 300 ante) the compressive strain in the roadway 
girders may be very considerably relieved by con- 
necting the stays A C and BC at C; the roadway 
girder would still be divided at C, and the meeting 
or nearly meeting ends would each be suspended by 
a short vertical link to the apex of the stays at C. 
The short vertical links being freely hinged at top 
and bottom, could not transfer any horizontal strain 
from the inclined stays to the roadway girder, nor 
fromit tothem. The bridge wouldthus consist of two 
independent cantilevers K—2 and F —4, anda central 
portion (one-sixth of the span) suspended by the 
pair of stays AC, CB. Assuming that one-sixth 
of the load rests upon each joint, the stress in each 
of the inclined stays will be the same as before, and 

p+q 


their mass will be 
s* (19 20d? 
f 8d\27 3887 


The members 2—C and C—4 will be without 
strain and the mass of the struts E ~2 and F —4 
will be together Prd a een 10 
; Sd 7 
The theoretic mass of the bridge will then be 
ptq s 2 ,20d 
“me F % 273 5? 
This appears to be the most economical result we 
have yet attained ; it must not be overlooked, how- 
ever, that we have made.no difference for compres- 
sive strain, and that we have reckoned nothing for 








the roadway girder between joints 2 and 4. If the 
girder is hinged at 2 at C and at 4, the assumed dis. 
tribution of load will not be affected by change of 
temperature, but otherwise the proportion of load 
suspended by the middle pair of stays will depend 
upon the temperature and upon the elasticity of the 
roadway girder, so that some additional stress may 
have to be provided for, and the girder may be sub- 
jected to some bending stress from this cause. ‘The 
expansion joint of the roadway girder may evidently 
be placed anywhere between the joints 2 and 4. 

7. The horizontal strain imposed upon the road- 
way girder, Fig. 3, page 300, at the joint 2 by the 
inclined stay A—2, would evidently be carried to C 
in tension for half the metal thatis required to carry 
it to Ein compression. If then we wish to have a 
little less cantilever, and a little more suspension 
bridge, we may divide the roadway girders with an 
expansion joint between 1 and 2, and another 
between 4 and 5 ; but the suspension bridge portion 
will then be open to the old difficulties, the link 
A Cwill then be thrown into compression as soon 
as the load at 2 exceeds the load at C in a certain 
proportion, and if we introduce again the vertical 
link at C, the polygon A 2 4 B will be deprived of 
all stability. The difficulty may be overcome by 
introducing counter-braces A—4 and B—2; this 
method will be considered later. 

8. The above proposed division of the girder by a 
sliding joint at some point in its length, is an ex- 
pedient which is open to many practical objections, 
and it will be well to consider whether these ob- 
jections can be avoided by making the girder in one 
length. 

In order that each end may be capable of acting 
as astrut to counterbalance the one-sided pull at 
C, it is evident that the girder must actually abut 
upon the pier without any space intervening; so 
that the girder must be long enough, at the coldest 
temperature, to exactly fill the space between the 
abutments. The length of the girder will, however, 
depend, not only upon the temperature but also upon 
the tension or compression to which it may be sub- 
jected ; and it is evident that the horizontal strain of 
the inclined stays may be resisted by the girder 
wholly in tension, or wholly in compression, or 
partly by tension in the middle and partly by com- 
pression at the ends, In the last case there will be 
two points of contrary stress, like the points of con- 
trary flexure in a continuous girder, dividing the 
two cantilever portions from the suspension bridge 
portion inthe middle. Thus the stress at different 
points will be proportional to the ordinates to the 
parabolic curve in Fig. 2 (see page 297 ante), mea- 
sured either above the line E C, or below the line 
E, C,, or above and below some horizontal line 
cutting through the curve like the dotted line Ez Cs. 
Ordinates above the line represent tension, and 
those below the line represent compression. 

Now in order to examine this question a little 
more closely, let us assume that the girder is of 
uniform section throughout; then the stress per 
square inch at different points will be proportional 
throughout to the total stress at those points. The 
elongation of the girder will be proportional to the 
stress per square inch multiplied by the length over 
which that stress obtains; the total elongation will 
therefore be proportional to the area D C,C, above 
the line. In the same way the total linear compres- 
sion will be proportional to the area D Es E below 
the line. ‘Taking the elongation and compression of 
wrought iron as being practically the same, and= 


‘esis of the length for every ton per square inch, 
we sce that the length of the girder will be un- 
altered by the load 
when the area D C, C, = the area D E, E, or 
when the rectangle E, C= the area ECC, below the 
parabola, or 
when EE, =EE, or, in other words, 
vw 


when the compression at the pier is one-third and 
the tension in the middle of the span two-thirds of 


the whole horizontal force (p+@) =" If the girder 
0 ¢ 


is erected upon a scaffold and exactly fitted to 
its abutments before any horizontal force is brought 
upon it, then the horizontal foree,due to any uni- 
form load must evidently be divided in these pro- 


portions ; the length ED = _* will act as a 
Vv 3% 

cantilever at cach end, and the remainder as a sus- 

pension bridge. If now the temperature is raised 

the girder must be shortened to compensate for its 


expansion by heat, and the compressive strains 








must preponderate ; the line Es Cg will be raised 
and the point D of contrary stress will run towards 
the centre ; there will be a little more cantilever and 
a little less suspension bridge. If the temperature is 
lowered the contrary effects will follow. When the 
bridge acts wholly as a pair of cantilevers, the com- 


pressive strain E E, at the pier will be (y+q) i a 


and the average will be two-thirds of this amount. 
Suppose the uniform section of the girder to be such 
that the maximum working stress is 4} tons per 
square inch; the average compressive strain will 
then be three tons per square inch, and the girder 


will be shortened by iaeae of its length. When the 


bridge acts wholly as a suspension bridge the tension 
CC, in the centre will have the same value, and 
with the same section the maximum stress will be 
44 tons and the average 1} tons per square inch, and 


the elongation of the girder will be - The dif- 


ference of length which ensues between the two ex- 
treme conditions will therefore be aun This dif- 
ference of length is that which would result from 
an effective range of temperature of about 67 deg. 
Fahr., and appears to coincide very closely with 
the expansion by heat of iron structures actually 
observed in this country. 

We must therefore conclude that a bridge of this 
kind, when carefully adjusted in the first place, will 
in cold weather act entirely as a suspension bridge, 
and in hot weather entirely as a pair of cantilevers. 

The theoretic mass of the bridge will be about : 


pte # (23 + 85) 
j ‘84d # 


In order that the stress may not exceed the above 
limits, it appears that the girder should be adjusted 
to fit its abutments without strain, not at mean 
temperature, but at one-third of the range above 
the lowest temperature. 

9. These results will be somewhat modified when 
the roadway girderis only supported atlong intervals; 
if the span is divided into six equal parts, as in 
Fig. 3, and the middle pair of stays coupled together 
at C (the girder being there suspended by a short 
vertical link) the roadway girder will be relieved of 
one-thirdof the whole horizontal strain, the maximum 


stress will be (p+ 4) i 7 and the theoretic mass of 


the bridge about : 
p+q 


a 4 ( 10 , 20 d? 
jf B8a\ 2% 32 
The girder should now be adjusted to fit at a tempera- 
ture four-ninths of the range above the lower limit. 

10. The temperature difficulty which has shown 
itself in the last two examples may be partly 
obviated, and the roadway girder still made in one 
length if we refer all the strains to one abutment ; 
thus let the girder be both abutted and tied to the 
abutment at E, but left quite free to move upon the 
pier at F, then the member E C will act wholly as 
a tie or partly as a strut, according as the rolling 
load covers the right half or the left half of the 
bridge. When the bridge is uniformly loaded, it 
will evidently act wholly as a suspension bridge, for 
the horizontal force brought by the right half of the 
load being unsupported at F will just require the 
whole of the horizontal force due to the left half 
in order to counterbalance it, The stresses due to 
the dead load will be reckoned accordingly, also those 
due to the rolling load so far as the length C F is 


concerned. The stresses upon EC due to rolling 
load will be, 1st, the compression proper to E C asin a 
cantilever, and, 2nd, a uniform tension of — . 
The theoretic mass of the half E C will then be: 

+ ees | id 

"7 oa oe ee 
and that of the half C F: 

prt? 3 
4. 7 ‘ba’ 


The whole theoretic mass would then be: 


cS 1485 )+4 - (3 + sc) 
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In this bridge expansion and contraction would 
take place from E outwards, the vertical suspend- 
ing link at C would evidently be necessary, and 
the roadway would still be liable to a slight distor- 
tion from change of temperature, and if the roadway 
girder is stiff enough to resist this, it will throw 
some additional strain upon the other inclined stays. 
These results will, as before, be modified in dif- 
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ferent degrees, according as the roadway is supported ! 
at short or at wide intervals, and it may be observed | 


generally that whichever of the above methods may | 
be taken as the basis of design, it will always be 
necessary to consider how far the advantages gained 
by adopting long intervals of support, are counter- 
balanced by the additional transversestrength which 
must be given to the girder. 


CANADIAN RAILWAYS.—No. XLVIII. 
CHAUDIERE BRIDGE, 

In previous numbers of this series the course of 
the main lines of the Dominion have been sketched 
from Halifax, the winter port of Canada to Ottawa 
its capital, by the Intercolonial Railway from 
Halifax to the neighbourhood of Quebec, thence on 
either side of the St. Lawrence river to Montreal, 
and forward on both banks of the Ottawa to that 





city. The distances by the two routes are as 
under : 
Intercolonial. Halifax. 
Truro .., eee 62 miles. 
Moncton one coe 187 
Rimouski pon ... 496 
Chaudiére Junction ... 679 
Point Levis 686 Grand Trunk, Richmond J. 768 
Ferry across river 
Occidenta Quebee 687 St. Hyacinthe 809 
St. Martins 846 Pt. St. Charles 840 
dnminteate “a a 
Montreal 859 Montreal 84 
Hull 951 Prescott J. 953 
Ottawa 953 St. Lawrence & 
Ottawa 1005 


The ocean steamers from Europe connect with | 
the Intercolonial at Halifax in winter and Rimouski 
in summer, whilst the Grand Trunk service is con- 





ducted at Portland, 221 mifes south-east of Rich- 
mond in the winter, and at Montreal and Quebec in 
summer. In the last three papers has been de- 
scribed the Canada Central, which continues these 
routes up the great Ottawa Valley to the point} 
selected in the stern forest of the as yet solitary | 
Lake Nipissing, where the Canadian Pacific, the | 
longest continuous railway yet undertaken by one | 
company, commences its 2600 miles to the great | 
ocean of the West. The Grand Trunk traffic for | 
this new line will come on to the Canada Central at 
Brockville, 125 miles west of Montreal, the two| 
streams of traffic converging again at Carleton 
Place, 28 miles west of Ottawa, the distance from | 
Quebec to this point being 335 miles by the Grand | 
Trunk and 295 by the Occidental, whilst the total | 
length from Halifax to Callendar, the proposed 
eastern terminus of the Pacific, will be 1200 miles 
by the Occidental and 1227 by the Grand Trunk 
routes, At the time of writing the articles on the 
Occidental Railway the question of bridging the | 
Ottawa had not taken a definite shape, ‘The then | 
Government of Quebec Province, whose finances | 
were temporarily embarrassed by the heavy cost of | 
the road and its not very brilliant prospects, had | 
advertised for tenders from parties willing to work 
the line for them, and their main anxiety was | 
to get it off their hands as easily and economi- 
cally as possible. In the spring of 1878, however, | 
a new party, and a more hopeful one, had assumed | 
the control of provincial affairs, and their first neces- | 
sity was to grapple with the difficulties which beset 
their railway system. 
section was very far from being complete, and the 
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The Quebec and Montreal | 








PART OF HULL } 
—%. 
‘ Sy 
a ed 


~b 


| 

| 

a 7 
| ~ S ‘ . 


———— 





} t 
i . z " J | 
| b>» ms. . J» =< > oo * pe 
| ee ry sama ete hon pe tbat phone phanna de Paderbebbatenprwen ee ae < 
. ,, ay ef & Gy” > 
} ~e. i ey eons 
FE nN € 7) ce mieux  —/ »* 2 | 
= =) fr" canoe 7 é os 
E =% ° (. \q 7 P ¢ 
|2000 Fé £r=0me//wcw FT, i a ge : 


Ey, . 
"I - 





| 


over the two branches of the Ottawa to the north 
and south of Ile Jésus, whilst the distance to the 
northern line on the main land, without any bridge, 
from ‘Terrebonne was only 10 miles, but involved a 
long detour for the Quebec passengers to Montreal, 
although the shortest possible line for those to Ottawa. 
The result of the contested routes was that a bridge 
has been built at Terrebonne over the northern 
branch of the Ottawa, and a junction line 10 miles 
long constructed on the Ile Jésus between the two 
bridges that cross that branch of the river, saving 
the construction of a second bridge over the larger 
stream that divides Ile Jésus and the Island of 
Montreal, but making the route from Quebec to 
Montreal 10 miles longer than it might be, and from 
Quebec to Ottawa four miles longer. With this 
alteration in the original design, the line was 
opened on the 14th of April, 1879, from Quebec to 
St. Martin’s Junction, 12 miles north of Montreal 
on the northern section of the Uccidental road, and, 
as the difficulties with the contractor for that line 
had been in the meantime adjusted, to Montreal and 
Hull opposite to the capital. No sooner was this 
complete than the question of a junction with the 
city of Ottawa and the other railways centring io 
that city was taken up in earnest, and the result is 
the beautiful bridge which has just been completed 
over the main Ottawa river, giving an unbroken 
communication between Quebec and Montreal on 
the north side of the river to the Canada Central, 
the Canada Pacific, and the Great West. 

The difficulties to be overcome in building a 
bridge in the neighbourhood of Ottawa city were 
however unusual, and where expense was a neces- 
sary consideration, almost appalling. ‘The Ottawa 
is not only one of the largest rivers on the conti- 
nent, seldom, in any part of its course, less than a 
mile in breadth, but it is subject to sudden and 
dangerous rises of water, to wild floods, and at the 
season when the ice breaks up, to terrific jams and 
destructive conditions, which render the perma- 
nence of any work, however strongly constructed, 
in most situations hazardous and uncertain. From 
Aylmer, eight miles up the river from Ottawa, is a 
continuous dangerous rapid, which terminates at 
the capital in the celebrated Chaudiére Falls, and 


immediately below these the river expands into a| 


broad deep basin, the crossing of which for miles 
below the city would be attended with enormous 


expense, and involve a very high, as well as a very | - 
The question was therefore between | 


long bridge. 


selected by Mr. Peterson, the engineer, leaves the 
Quebec and Occidental Railway at the Hull Station, 
117 miles from Montreal, and 264 miles from 
Quebec, and is a little over 1} miles in length, to 
a junction with the Canada Central, just north of 
Ottawa city, and about half a mile from their pre- 
sent station at the capital. The river at this point 
is barely three-fourths of a mile in width from 
shore to shore, and near the centre of the river is 
the rocky Lemieux Island, which is usually some 
few feet above the water, but completely submerged 
in the spring and early summer, when the foaming 
freshet dashes wildly over it. ‘The site selected is 
only 350 yards distant from the great cataract of 
the Chauditre, but it has the advantage of 
crossing the river where the current is less 
wild and unmanageable than in almost any other 
portion of the broken water from Aylmer to 
the falls. In ordinary conditions the current under 
the bridge is only two miles per hour, not really 
dangerous to a well-handled boat or barge, and not 
materially increasing the expense of the cofferdams 
and false works. Were it not for the great roaring 
cataract immediately below there was nothing in 
the current or in the nature of the river that had 
not been encountered in the longer and loftier bridge 
over the St. Lawrence at Montreal, but in the imme- 
diate presence of the remorseless fate that awaited 
the slightestindiscretion or mischance, this Chaudictre 
Bridge is one of the boldest conceptions that has 
yet been carried out on any railway in existence. 
The main channel of the river is near to the north 
shore about 200 ft. in width and varying in depth 
from 44 ft. to 56 ft. at different periods of the year. 
The remainder of the river varies in depth in ordi- 
nary summer water from 3 ft. to 10 ft-, to which 
at least 7 ft. must be added during the months of 
May and June. The following ‘Table shows the 
actual depths of the water in the channel taken on 
the first day of each of the working months fora 
period of five years at the site of the bridge: 








works from Quebec had been stopped at Terrebonne, | a shorter bridge at a lower level in the dangerous | 
149 miles from Quebec, where the first branch of the | rapids above the falls, or a long high structure in | 
Ottawa river of the three by which it pours into the | the deeper but still water below them, where the | 


St. Lawrence was encountered. The section from 


Montreal to Hull, opposite Ottawa city, was nearly | 
complete, but in the hands of a contractor who 


refused to surrender possession until some exorbitant 
demands were satisfied. 
two sections was a hot dispute ; as before mentioned 


in vol. xxvi., p. 63, from Terrebonne it is only 14} 
miles to Montreal, but required two heavy bridges ' 


‘The connexion between the | 


river widens out to its normal breadth ; and after 
carefully weighing all the considerations the upper 
site was chosen, and the work has been satisfac- 
tority completed, and with a very much less loss of 
life or property than usually takes place in the con- 
struction of a work of this magnitude, apart from 
the unusual dangers that made this situation appa- 
rently soextremely hazardous, The route as finally 








_- | 1872. 1873. 1874. | 1875. | 1876. Mean. 
May 1... .-| 5100 48.83 45.86! 46.35 | 50.30 48.46 
June 1 «| 51.00 51.85) 51.70 51.20 | 53.85 51.92 
July 1 48.00 48.35 50.25 | 47.50 | 50.00 48.42 
August 1 ...| 45.50 45.93 46.35 | 45.05 ‘ 
September 1 ...| 44.50 44.78 44.25 | 44.60 | £4.53 


The bed of the river is composed of limestone 
rock and presents a very broken and irregular surface, 
in some places level, smooth, and water-worn, in 
others broken off in irregular steps with transverse 
and vertical fissures, and intrusions of a harder and 
more intractable material, whilst the immediate 
sides of the main channel have a jagged and serrated 
edge, as if the softer portion of the rock had been 
worn away by the action of the water, leaving the 
unsupported projecting masses to be broken off by 
their own weight or by pressure from above. These 
projecting ledges of rock, with a free course for the 
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water underneath, together with the numerous 
vertical cracks and fissures, appeared to render the 
usual process of securing a foundation for the piers 
by cofferdams and pumping difficult if not imprac- 
ticable. In practice, however, the vertical fissures 
were generally avoided, and most of the founda- 
tions were unwatered without the difficulties being 
very serious. The time, however, during which 
operations could be carried on under water was 
limited. The water of the Ottawa commences 
to rise as soon as the ice breaks up in April, 
and increases in volume until it reaches its maxi- 
mum in the middle of June, during the whole of 
which period the rush of water over the pro- 
posed bridge site is tremendous, and sometimes 
terrific. Fora month after this, as successive great 
rivers in the vast unexplored north break up from 
their winter fetters, the ‘“freshet” continues and 
work on the verge of the Chaudiére cataract would 
be impossible, andit is generally after the middle of 
July before it assumes its normal condition, and 
that works can be prosecuted. From then to the 
middle of December gives but a short season of five 
months in which these heavy foundations could be 
undertaken. 

With all these difficulties aud vast forces to con- 
tend with, and on the immediate verge of a cataract, 
notinferior in volume of water in the spring of the 
year, and scarcely ever in sublimity and beauty to 
Niagara itself, the rapidity with which this massive 
‘“* Prince of Wales Bridge,” as it is now proposed 
to call it, has been erected, is not one of the least 
interesting of the mauy engineering features that 
mark the whole grand design. The first surveys 
were commenced in February, 1879, and before the 
end of the next year the locomotives were working 
across it. Owing to the severity of the previous 
winter, the ice had formed over the river from each 
shore, leaving only 300-ft, of the channel open. The 
frozen surface was marked out in squares of 50 ft. 
extending on to the shores on either side, and accu- 
rate soundings were taken from this grand datum 
level for a distance of 800 ft. above and 300 ft. 
below the bridge site, and in places presenting any 
difficulty these preliminary trials were made every 
25 ft, all being carefully plotted, and connected 
with the fixed marks onthe river banks. With this 
information the centre line was carefully marked 
out‘on the ice, the position of the various piers 
determined and marked off, and fresh soundings 
made at every point of the intended work. The 
highest known elevation of the water in the freshet 
season was ascertained to be 55.65 ft. above the 
rock bottom of the channel, and the lowest portion 
of any part of the superstructure was decided to be 
9 ft. above this, or 64.65 ft. above the bed of the 
river. The piers are finished off 9 in. below this for 
bedplates and expansion rollers, which gives a 
uniform height of the top of the piers and bridge 
abutments 63.90 ft. above datum, and allowing 
2 ft. 9 in. for the depth of back stringers, 9 in. 
for the flooring beams, and 4 in. for the rail, 
673 ft. is the actual height of the top of the rail from 
the bed of the river. ‘The piers and abutments are 
all at right angles to the axis of the bridge, and the 
piers all finished off at the top 8 ft. wide by 24 ft. 
long, whilst the bridge seat on each of the abut- 
ments is the same length and 4 ft. wide. 

The position of Lemieux Island, and the fact that 
it practically diminishes the waterway of the river, 
determined the engineer to build a permanent 
embankment across this island, with an abutmeut at 
each side, thus saving about 1000 ft. of bridgework, 
and dividing the structure into two nearly equal 
parts. The bridge was designed to be of the form 
known as a pin-connexion through-bridge ; that is, 
the trains were to run between the trusses on the 
bottom chord, with a clear headway of 20 ft. from 
the top of the rails to the lowest part of the over- 
head bracing, giving ample headroom for a man 
standing on the top of an ordinary box car, while the 
clear distance between the trusses for the passage 
of a train was fixed to be 15 ft. As originally 
intended, the spans would have been more uniform 
in length, but before commencing No. 2 pier, which 
stands near the edge of the channel, a diver was 
sent down to examine the sides of the chasm, and he 
discovered that the rock had been undermined by 
the water nearly 15 ft. horizontally from the edge of 
the channel, rendering it necessary either to remove 
this unsupported rock to a solid foundation, or to 
widen the span till a more reliable bed should be 
found, and this latter alternative was finally adopted, 
This change required the channel span to be 255 ft. 
in the clear, leaving one span between it and the 








north shore of 160ft., and one to the south of it 


135 ft:, the rest being all of 150 ft. span. The open 
ings are, therefore, from the north shore— 


ft. 
No.l span... rom oes ove 160 
” 2 ” eee . eee eee eee 255 
» 3 4, ol ats 135 
» 4,5,6,7span,each . 150 


making, to the northof Lemieux Island, a waterway 
of 1150 ft., and to the south of it, spans Nos. § to 13, 


upon the small slope of water upon which she was 
to work, plied successfully and without accident in 
the dangerous rapid between the cataracts for two 
seasons, and when the bridge was finished, was 
drawn out of the river and removed to a placid lake, 
where, apparently, as secure from danger as she 
had formerly been in its constant and immediate 
| presence, she ended her brief existence by fire. 


| In the spring of 1880 the contract for the super- 


each 150 ft., 900 ft., making a total waterway of | Structure was awarded to the well known firm of 


2050 ft., and of iron superstructure of 2154 ft. 
From back to back of the four abutments is a total 


length of 2280 ft., and between the backs of the} 


shore abutments, including the work on Lemieux 
Island, 3400 ft., or over five-eighths of a mile. 

In the spring of 1879 a contract was let to Mr. 
H. J. Beimer, based on a schedule of prices, but 
amounting altogether to 112,875 dols. for the whole 
of the work ready for the superstructure ; work 
commenced in the following May, and as soon as 
the flood subsided on the 17th of July the masonry 
was begun. During the summer, work was in 
progress on all four abutments, and on piers 
Nos. 1, 2, 3, 4, 7, 9, 10, and 11, and 3754 
cubic yards of masonry were permanently placed in 
the structure. The foundations of these were all 
got in by the usual device of cofferdams and pump- 
ing, and as the depth of water did not exceed 
for these piers 7 ft. this method was tolerably 
successful, although Nos. 1 and 4 required great 
labour and excessive pumping before they could be 
sufficiently unwatered to get the masonry in place. 
These cofferdams were formed of 6 in. timber, 
braced across every 7 ft., and having an outside sheet 
piling of plank between which and the timber, about 
2$ ft. at the top and 4 ft. at the bottom, clay puddle 
well mixed with pea straw was carefully rammed 
down. At piers 5, 6, and 8, however, this system 


utterly failed, and though the cofferdams were put | 
in on a much heavier design than the above in| 


shallower depths they were never cleared of water 
and next spring disappeared over the falls. At 
these piers the water varied from 12 ft. to 16 ft. in 
depth, and the bottom was rugged and uneven. 
The method of forming a water-tight space to com- 
mence the masonry, was to frame a bottomless 
caisson the sides and ends of which were “ scribed ” 
to fit the inequalities of the rocks at the bottom, and 
being rendered elsewhere water-tight were lowered 
into their places and weighted with 


of a wooden box which held halfa yard. About 
midway of the depth of this box, a hinged bottom was 


fitted which, opening in two halves, deposited on | 


the rock bottom within the’caisson the contents of the 
upper portion of the box, in the still water within the 
lower half, allowing the concrete to be deposited 
without any sensible washing away of the cement, 
whilst the buoyancy of the box when relieved from 
its load quickly brought it up to the surface. By 
this means a layer of concrete was laid in the 
bottom of the caisson from 3 ft. to 6ft. in depth, 
and this formed an artificial water-tight bottom 
for the caisson, in which after being pumped dry the 
masonry was laid without difficulty. Some experi- 
ments were made to determine the best proportions 


for the concrete, and also the time that was neces- 


sary to set it sufficiently to resist the disturbance of 
the pumps and the upward pressure of the water, 


when emptied. As a result of these tests, the! 


concrete was of broken stone mixed with one to 
one of sand and Portland cement, and after three 


days it was sufficiently dry to permit the caisson to | 


be pumped out, whilst the surface was so hard that 
it required to be “ pointed off” before commencing 
the masonry. The bottoms of Nos. 5 and 6 in 14 ft. 
and 16 ft. of water, were thus secured during the 
month of August, whilst the same operation at 
No. 8, commenced in March previously, had been 
excessively tedious. As the coldness of the water 
was apparently the cause of this, it was suggested 
to use steam to heat the concrete before submerging 
it; this proved to be efficacious in assisting the 
hardening, and with the use of steam a week sufficed 
in the coldest water to set the concrete. The caissons 
were so arranged that after the masonry was com- 
plete, by releasing some bolts inside, the upper part 
floated off, and after this was removed the founda- 
tion was protected by hand-laid rip-rap The stone 
for. the piers was quarried not far from the works, 
and wis taken to each pier by scows towed by a 
steamer. This vessel, whose limits of navigation 
were probably more circumscribed than any vessel 
upon record, as the distance between the Little and 
Grand Chaudiére is scarcely half a mile, was built 


stone. | 
Into these caissons concrete was lowered by means | 


| Clarke, Reeves, and Co., of Philadelphia, for the 
lump sum of 193,078 dols. The specification 
required that the superstructure of all the spans, 
excepting that over the channel, should be of uni- 
form height and description, and the 255 ft. span 
might be higher, but was to be of the same general 
design. The usual plan of the firm was adopted, 
| with the exception of the floor system, which was 
designed by Mr. Peterson, and applied first in this 
bridge, but which Messrs. Clarke, Reeves, and Co. 
propose to adopt in their future structures. In the 
usual design the cross girders under each post are 
suspended by loops hanging from the same steel pin 
which receives the combined strain of the different 
tension members of the panel, and supports the 
Pheenix column or post, which in turn carries from 
its top the different strains of the panel on either 
side. In this bridge the vertical columns are 
slotted so as to allow the cross girders to pass 
| through them, the girders thus resting directly upon 
the casting which carries the column, and through 
which passes the steel pin receiving the diffe- 
rent chords and braces. ‘The arrangement saves in 
this bridge 22in.in the height of the piers and abut- 
ments, giving the same head-room above the water, 
and effecting a stiffer and more eflicient arrange- 
ment of the floor. Rivetted to the cross girders by 
angle irons are four backstringers, 4 ft. centres and 
2 ft. 9in. deep, which run the full length of each 
span, and resting upon these are a series of wooden 
sleepers or needle beams, 1]4 ft. long, Sin. by 9 in. 
in section, and spaced 8 in. apart, to which the rails 
are spiked on each side. Outside of the rails, and 
7 ft. 6 in. apart, are two longitudinals, 6 in. by 7 in., 
let into the needle beams 2in., and flush with the 
top of the rails, and on the inside of these an angle 
|iron 3in. by 3in., weighing 22 lb. per yard, is fitted 
as a guard rail in case of the train leaving the rails. 
Outside of this again, 11 ft. apart, are two longi- 
tudinal balks of timber, 12in. by 12in., let into 
the needle beams 3in. as an outer guard rail and 
| walking track, and bolted down to every second 
| sleeper, the whole being a safe, light, and fireproof 
| arrangement, strong enough to carry even an engine 


lin case of derailment, and yet free from any accu- 
| mulation of snow or ice in the winter, or danger of 
|} communicating fire from one portion to the other 
}in case of burning embers falling from a passing 
engine. 

‘The superstructure was erected by means of false 
| works of timber built from the bed of the river 
| forming a temporary bridge, but some difficulty was 
| experienced in getting this into place for the 
}channel span, the mean currrent under which, at 
| the time of its erection, was at least four miles per 
hour. To counteract this the trestles were frame 
together on the shore, the lower portion heavily 
weighted with rails, and then lowered whilst the 
upper portion was kept in place by guy ropes, The 
first span was swung August 28, 1880, and after- 
| wards four days sufficed on an average to get each 
| of the others into position. Some delays, however, 
| subsequently took place in the delivery of materials, 
and it was the 14th of December before the bridge 
was ready for the final tests. ‘These were very 
severe, and comprised amongst others covering the 
entire floor with locomotives, giving a weight of nearly 
200 tons on each 150 ft. span, and 300 tons on the 
channel span, With this weight the deflection varied 
on the smaller spans from } in. to 3 in., and on the 
long spana trifle over ] in., returniag exactly to its 
normal level. The total cost of the whole has been 
about 62,000/. sterling, or a little less than 18/. per 
foot run from bank to bank of the river. 
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THE STEEL BOILERS OF THE “ LIVADIA. 

On the Peculiarities of Behaviour of Steel Plates Sup- 

plied for the Boilers of the Imperial Russian Yacht 
Livadia.* 
By W. Parker, Chief Engineer Surveyor of Lloyd's 

Register. 

Ar the annual meeting of this Institution in 1878 I 

had the honour to read a paper on the “‘ Use of Mild 

Steel for Marine Boilers,’”’ and I then ventured to shadow 








forth that when greater care and attention came to 
* Paper read before the Institution of Naval Architects. 
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be bestowed by our workmen in the manipulation of 
this material it would to a great extent, if not altogether, 
take the place of iron for such purposes. At that time 
there had been only two marine boilers of the modern form 
made of mild steel, but the manifest advantages this 
material offered over iron rendered its extensive application 
evident. Its great strength enabled a reduction to be made 
in thickness to the extent of 25 per cent. from that 
required in iron, or keeping the same thickness an increase 
of pressure of 33 per cent. Its great ductility and general 
uniformity had also, it will be remembered, been demon- 
strated by innumerable experiments embodied in papers read 
before this and kindred institutions. 

A few statistics onthe progress of the use of steel for 
marine boilers since the date above mentioned may not be 
without interest. Within the twelve months subsequent to 
that date 120 steamships had been fitted with boilers made 
of this material, and during the same period in the following 
year 280 vessels had thus been fitted, representing over 
600 boilers, while up to the present time no less than 1100 
steel boilers have been constructed, and are now in use in 
steamships, representing a total weight of over 17,000 tons 
of material. 

In the days of its early application two points remained 
open to doubt by many people, and were the cause of 
some hesitation as to the development of steel in this 
direction. One related to corrosion, which does not 
properly come within the scope of this paper, and the other 
related to the possibility of brittle steel plates finding their 
way into boilers, and thereby becoming a source of danger. 
On the latter point I may state at once, on my own 
experience, and on the authority of all the engineer sur- 
veyors of the Society to which I have the honour to belong, 
that not one single instance of a brittle steel plate has come 
under our notice during the manipulation of these 17,000 
tons of steel ; and it was not until the peculiar behaviour 
of the plates of the Livadia’s boilers occurred that we had 
any fear on the score of brittle plates. 

During the construction of these boilers, and especially 
during the first year, we often heard of mysterious frac- 
tures in steel plates which had stood all the tests required, 
been rivetted up into their places, and had then, as it was 
termed, cracked without being touched. A great number 
of these cases have been investigated, and in every instance 
they have been clearly traceable to improper manipulation 
of the material, and the plates in the vicinity of the frac- 
ture were found to be perfectly ductile after the fracture 
had relieved the strain upon the material. These cases 
were quite as numerous in steel manufactured by the 
Siemens process as by the Bessemer process. Figs. 1 and 
2 will show two plates which have thus torn, and which 
had been locally heated for the purpose of flanging. 








Fractures of this kind at one time used to cause some 
anxiety, and they have been over and over discussed at 
meetings of this and other institutions. They were clearly 
shown to be due to internal stresses set up in the plates 
by improper manipulation, and under certain conditions a 
tearing action was set up. As Dr. Siemens put it at the 
meetings of the Iron and Stee] Institute in 1879: ‘‘ A tear 
meant applying the whole of the force available upon abso- 
lutely one point of the metal. At that one point the metal 
might be capable of stretching even 50 per cent., but this 
would not save it, inasmuch as the force was confined to a 
point. At that point it would tear, and afterwards at 
another point, and soon. All these mysterious fractures 
reported might in nearly all cases be attributed to tearing 
action, which was generally set up at rivet holes if the 
rivets at those holes took more than their due proportion 
of the strain.’’ Another illustration given by Dr. Siemens 
was that of a strip of india-rubber slightly nipped witha 
pair of scissors, and then stretched, when it would tear 
right across from the point of discontinuity. 

Now I may state at once that the fractures of the steel 
used in the boilers of the Livadia are entirely different from 
anything we had previously had experience of, and, what is 
more, we have still later experience of other steel behaving 
in the same way, and I think the time has come when steel- 
makers must sift the matter to the bottom, and not only 
find out the cause, but find out the remedy. 

When it became rumoured that the steel used by Messrs. 
John Elder and Co. in the construction of the boilers for 
this vessel had given way while the boilers were under 
hydraulic test, | obtained permission to investigate the 
matter as thoroughly as I could, as it was felt that unless 
the reason of the failure in this particular instance was 
ascertained the uncertainty as to its eause might not 
only retard the more extended use of mild steel, but would 
throw considerable doubt upon the safety and efficiency of 
boilers already constructed of this material. 

Messrs. John Elder and Co. kindly afforded me an 
opportunity of inspecting the boilers which had ruptured, 
and in addition to this they very willingly ‘gave the fullest 
information in their power bearing upon the case, and were 
good enough to send to London a large portion of the plates 
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Tasie L.—TeNnsiILe Tests MADE AT THE Works oF Messrs. C. CAMMELL AND CO. ON THE STEEL 


BorLers oF THE ‘ LivapiA.”’ 





Number marked on 


Plate and Test Piece, ana Direction of 


Rolling. 


Dimensions of Section of | 
Samples. 





Date of Testing. 











Lengthways 


October 17, 1879, 2.05 51 
No. 2 Crossways | 2.05 50 
October 29, 1879, Lengthways 53 .73 
No. 154 Crossways 1.53 | 73 
November 6, 1879, Lengthways 1.49 | 73 
No. 161 Crossways 1.49 73 
November 6, 1879, Lengthways 1.50 73 
No. 174 Crossways 1.50 73 
November 24, 1879, Lengthways 1.49 73 
No, 244 Crossways 1.49 .73 
December 20, 1879, Lengthways 1.93 54 
No. 286 Crossways 1.93 54 
February 4, 1880, Lengthways 1.93 A 
No. 301 Crossways 193 A 


7 
Breadth. | Thickness. 





| Strain wed | 
Total  |Square Inch’ riongation | Percentage 
Strains in | of Original | jn 8 ip i 
Tons, Area in | * | Elongation. 
Area. Tons, } 
104 | 29.24 21 | 275 34.4 
1.04 28.53 27.5 | 2.37 29.7 
1.12 29,20 26.1 | 2.40 30.0 
1,12 29.87 26.3 | 2.68 383.5 
1.09 29.28 26.9 2.25 28.1 
1.09 29.46 27.1 2.37 29.7 
1.09 29.38 26.8 2.19 27.3 
1.09 29.55 27.0 2.44 30.5 
1.09 60.80 28.3 2.50 31.2 
1.09 30.36 27,9 2.44 30.5 
1.04 29.28 28.1 2.37 29.7 
1.04 29.02 27.7 2.19 27.3 
1.04 29,02 27.8 2.31 28.9 
1,04 29.37 28.1 2.25 28,1 


























Tas_e Il.—Cueck Tests MADE By MEssrs. J. 
Besides these Tensile Tests, a Number of Strips were cut and bent cold to corroborate Test in Table I., 
with Satisfactory Results. 


ELDER AND Co., ON RECEIPT OF THE PLATES. 












































| 
“s DIMENSIONS OF SAMPLE. Strain of | Strain per Elonga- | Percentage 
Test | Direction of a Section in Square Inch} tion of Elonga- 
— Marked. | Rolling. { Tons. in Tons, in 8 in, tion in 
| Breadth. | Thickness. | Area. | 8 in, 
§ i ‘ Crossways 96 | oo 672 18.0 26.78 "2.08 26 
Sar Ni 3 Ditto 99 71 | .708 19.0 27.02 | 2.01 25 
Boiler No, 1 ae | 10 | seamboegs 96 | ‘705 | 68 18.4 27.05 2.01 25 
Ditto 965 | 71 | 685 18.85 27.5 1.88 23.5 
( 3 | Crossways 98 | 62 | 509 13,75 27.01 1,88 23.5 
F : 2 Ditto 98 52 .509 13.6 26.719 1.87 93.5 
Boiler No. 2 “ 2¢ | Lengthways 98 | 53 | 59 13.9 26.78 2.0 25 
2 Ditto .99 53 519 14.2 27.36 2.34 29.25 
( 3 A | Crossways -— | #6 523 14.9 28.49 1.86 23.25 
eee: ee 3B Ditto .98 | 55 .539 15.3 28.39 2.0 25 
Boiler No. 3 a 3C Lengthways 98 | 66 | be 15.5 28,28 1.95 24.4 
3D itto 99 56 554 15.9 28.7 2.15 26.9 
44 | Crossways 985 695 | 684 18.25 26.68 1.97 24.6 
Soller No. 4 4B i Ditto .985 695 | 684 18.45 26.97 2.2 27.5 
a ns 4 > | Lengthways 99 | 69 | 683 181 26.5 2.29 28.3 
4 Ditto |} 985 | 69 675 18.15 26.73 2.175 27.2 
Boiler No. 5 j 5A Crossways | .98 | 5 529 | 14.85 28.07 2.17 27.1 
BO. 9 soe) 5B Lengthways | .93 | 54 529 | 14.9 28.16 | 2.05 25.6 
G1 ae |} .99 48 | 4752 | 15.0 31.56 1.78 22.2 
G2 ‘ } 99 | 48 4752 15.3 | 3219 | 20 25.0 
G3 : | .99 A7 | 4653 15.2 | 3: | 1.86 23.2 
G4 : .99 AT | 4653 15.2 1.84 230 
1 : 99 =| 49 4851 15.3 1,75 21.9 
2 : 99 49 4851 | 15.2 1.73 21.6 
3 : 99 | 49 4851 | 15.3 1.73 21.6 
4 m 99 6] 4851 | 15.2 1.73 21.6 














made thereon. I also had an interview with Messrs. 
Charles Cammell and Co., of Sheffield, the manufacturers 
of the steel in question, and Mr. Alexander, on the part of 
tbat firm, stated that they were unable to account for the 
failure of the material, and in the interests of every one 
concerned would like to have the matter fully and 
impartially investigated. 

It appears that the plates were specified to be Messrs. 
Cammell’s subcarburised steel, made by the Siemens 
process, each plate to have a tensile strength of not less 
than 26 tons and not more than 30 tons per square inch, 
with an ultimate elongation of 15 per cent. in a length of 
Gin. In all there were 154 plates supplied, and from these 
219 pieces were cut for bending tests; the cold bending 
and temper tests were made—and were nearly all satisfac- 
tory when made—from the rough shearings, and in those 
cases where the rough sheared pieces broke before 
bending to the required curve, duplicate test pieces were 
planed and properly prepared, when they all proved to be 
satisfactory. ‘There were also 14 tensile tests made at the 
works, the tensile strength varying between the limits of 
26.1 and 28.3 tons per square inch, the elongation in 8 in. 
varying from 27.3 to 34.3 percent. The tabulated results 
of these tests, supplied by Messrs. Elder and Co. and 
Messrs. Cammell and Co., are set forth in Table No. I.* 

On the arrival of the plates at Glasgow, Messrs. Elder, 
for their own satisfaction, had some check tests made, 
which practically corroborated those previously made at the 
steel works. The details of these tests are shown in 
Table No. 1I. It will be seen from these Tables that so 
far as tenacity and ductility are concerned the plates 
appear to be all that could be desired. 

The Livadia, it may be mentioned, was intended to be 
fitted with eight double-ended and two single-ended 
cylindrical boilers, each of 14ft. 3in. diameter by 16 ft. 
long, and 8 ft. Gin. long respectively, constructed to work 
at a pressure of 70lb. per square inch, the shells being of 
steel, and the internal portions of iron. The shells were 
8 in. thick, made in three courses of plating—lap-jointed, 
treble-rivetted in the longitudinal seams, and double-rivetted 











* [The original Table No. I. in. Mr, Parker’s paper 
includes, besides the tensile tests, notes of the results of the 
bending tests of 219 samples, each sample being bent 
both before and after tempering, every piece being bent 
thus: C. The demands upon our space will not permit us 
to reproduce this portion of the original Table, and, in 
fact, this is really unnecessary, as the results recorded 
may be summarised as follows: Of the 219 samples tested 
before tempering all but nine gave a satisfactory bend as 
roughly sheared, while these nine bent satisfactorily after 
the edges had been planed. Of the 219 samples tested after 
tempering «ll but thirteen gave satisfactory bends as 
roughly sheared, while these thirteen also bent satisfac- 





which had actually fractured, so that experiments might be 


torily after the edges had been planed.—Eb. E. ] 


Tests marked “ G” were tested and allowed to cool in ashes, 


in the circumferential seams, as shown in Figs. 3 and 4, 
page 378, and would, I may observe, be eligible, by the rules 
of Lloyd’s Register for determining the safe working pres- 
sure in marine boilers, to work at a pressure of 75 lb. per 
square inch. 
Judging from the results of investigations into previous 
fractures, the first inquiries that would naturally occur to 
any one were, whether the plates had been punched, whether 
| they had been annealed after punching, whether they 
| had been locally heated, and if so whether they had 
| subsequently gone through the process of annealing. On 

visiting the works of Messrs. Elder and Co. I was informed 
| that the plates were all punched, the holes being about 
| zy in. less diameter than that of the rivets, then slightly 
heated and bent to their required curvature, and afterwards 
put together and the rivet holes rimed out fair to the 
finished size in place. Fig. 5 gives a full-sized sketch of 
the punch and bolster employed in the present instance. 
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dil eos Cc 














I was also informed that while under this treatment one 
of the plates accidentally fell from the slings on to a piece of 
metal which indented it considerably, but did not crack or 
injure it in the vicinity of the indentation, but it was 
observed that the plate had cracked at a number of the 
rivet holes. Messrs. Cammell were in consequence com- 
municated with, and Mr. Alexander, their representative, 
who examined this plate, gave it as his opinion that the 
plates had all been injured -by punching, and should be 
properly annealed to restore the material to its normal 
condition. Accordingly the plates were all sent to the 








makers’ works at Sheffield, and annealed in a furnace 
which had been specially altered for this purpose. A 
sketch of this furnace, and of the position of the plates 
while being annealed, is appended (vide Fig. 6, page 378). 
The plates were afterwards returned to Glasgow, and 
rivetted up in their places, and the boilers completed with- 
out any further cause for alarm. 

On subjecting the first boiler to the hydraulic pressure, 
before the test pressure of 140 1b. per square inch was 
reached the boiler shell tore asunder in three places, the 
cracks appearing to have started amongst the rivet holes of 
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the longitudinal seams, and to have extended at the back 


of the rivet holes across the plate (vide Figs. 3and 4). Ir 


In ——" (¢ 
the second boiler, which it was intended to test, the shell } con Fg 3. if 


plates were foand to be cracked in a similar manner behind \ MRR ROK 


the rivet holes, before any water had been put into the 


boiler. Mr. Bryce, the manager of the engineering depart- 
ment of Messrs. Elder’s works, at once gave instructions to 
cut the whole of the steel shells from these boilers, and they ; 
were replaced by others made of steel manufactured by the DOSSO0O 
These plates, which were : . 
worked in precisely the same manner, gave no special 
trouble in working, and the boilers proved to be satis- 


Steel Company of Scotland. 


factory under test. 


On examination of the cracked or torn shell plates they IOOOOK 
large pieces were easily ~ILOC 

broken off in my presence by one blow from an ordinary Mg > 
In other words, here was a material which 
tests 
recognised by Lloyd’s Register, the Admiralty, and the 
Board of Trade, as sufficient to determine its suitability 
for the purpose for which it was being used, and was now 
shown to have become as brittle as cast iron, or even more 
so, after having apparently undergone only the working 


were found to be extremely brittle ; 


sledge hammer 


had satisfactorily withstool all the mechanical 


usual in boiler making. 


Many causes were hastily assigned for the remarkable 


change the steel bad apparently undergone during mani- 
pulation, and all more or less plausible. These possible 
causes were investigated as rigidly as was possible. 

1. It was suggested by some that the steel contained too 
much silicon, sulphur, or phosphorus, or that perhaps the 
carbon was too high and that chemical analysis would 
clear it all up. 

2. It was suggested by others that the material could 
not have been made by the Siemens process, but must have 


been overblown. 

3. It was suggested also that the material might have 
changed its nature during the process of annealing, and 
that brittleness might have been induced by the absorption 
of gases in the annealing furnace, which would be contained 
in the material in an occluded state; or that perhaps the 


edges of the plate had been burnt during the process of | 


annealing. i 
4. It was finally suggested that the cause might be 


traced to the action of punching or rivetting, assuming all | 


the tests that had been made to be bond fide. 
Accordingly chemical analysis was resorted to as being 
likely to throw some light on the subject, and I must say 


that in this instance 1 was mo-t fortunate in obtaining the | 


co-operation of several of the most eminent metallurgists 
and chemists in the kingdom, who have kindly furnished 


me with careful analyses of samples of the material, and | 


have also given me valuable hinta and information in the 
course of this investigation. The results are set forth in 


Table No. III., together with analyses of steel of different | 


companies’ manufacture which has not given trouble in 
working, while there is also annexed the analyses previously 
made for Messrs. Elder by the Glasgow city analyst. 


Although there are one or two points of difference in the | 


results they may be said to fairly agree, and they do not 
show any reason why the material should behave in an 
anomalous manner; and considering that the raw material 
used was thus shown to be of suitable quality, it became 
necessary to look either to the mechanical treatment by 
which the ingots and slabs were converted into plates, or 
to the subsequent treatment which the plates have under- 
gone. 

When the portion of boiler shells was received in London 
one of the fractured plates was separated from the other 
plates by carefully drilling out the rivets connecting them, 
and several strips were sawn cold out of the failing plate 
for testing purposes from the positions shown in Fig. 7. 
Of these strips two each of lin., liin., and 2in. width 
respectively were tested by Professor Kennedy, of Uni- 
versity College, for tensile strength and elongation, with 
the results shown in Table IV., Specimens B, C, D, E, F, 
and G. The results seemed to be everything that could be 
desired so far as tenacity and elongation are concerned, 
but the fractures appeared to be altogether different from 
those usual with good steel, the distinct signs of lamina- 
tion, the pecnliar colour, and the crystallisat‘on being 
entirely new features. 

Other strips about 4in. wide (Specimens a, b, c and d in 
Fig. 7) were taken and subjected to bending tests. They 
were each found to be extremely brittle in proximity to the 
rivet holes, breaking across at the holes with one blow 
from the hammer, while but a short distance from the 
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Tas eE II[T.—Results of Analyses mule hy Six 


Eminent Meta’lurgists on Samples of the Steel Plates whi 





h failed in 


the Boilers of the ** Lividis,” and of A nalyses mule oa Samples of good Boiler Steel. 


LivVAbDIA BOILerR Stee! 


| 
- A. 
| 


B ( D 

Carbon ; 063 077 100 lo 

Mang inese $ : 543 60 452 420 

; Sulphur ., o « O64 092 080 oes 
| Phosphorus, aes 063 G4 045 063 
Silicon ,.., ‘ i Ls 046 063 28 


| holes the strips bent cold to the same curvature as would 
be expected in ordinarily good steel; and on one of the 
strips being raised to a white heat and allowed to cool, 
is was bent nearly close without any signs of fracture. 

As already stated, the holes in the original boiler shell 
| had been punched and then rimed out slightly to make 
| them fair, and the plates afterwards annealed. As so 
small an amount was rimed out from them, it would 
happen that in cases where the holes were unfair at first, 
the whole of the riming would be taken off one side of the 
| hole, leaving the other side in the same condition as when 
punched. ‘This is seen in several of the holes from which 
the rivets have been carefully removed, but as the plates 
| were annealed after punching, previous experience would 

warrant the supposition that all injury from punching 
| would be thereby removed. 

In order to ascertain the effect of punching on the 
material, several holes were purched in these strips, and 
without exception it was found that the strips immediately 
became as brittle as the material in the vicinity of the 
original holes in the boiler, one blow being in every case 
sufficient to break them across the breadth of 4 in., and no 
perceptible bending being produced before fracture. Pieces 


Analysis of a Sample of Steel Plate received on the 2nd 
inst. from Messrs. John Elder and Co., Fairfield, 





Govan. 

Per cent. 
Iron... ane om ove ol 99.116 
Carbon, combined aa * nin .130 
Carbon, graphite ... eve eos absent 
Manganese... ou oe pee ini .600 
Sulphur... “a ove on aa -082 
Phosphorus eee i ove oes 072 
Silicon pom eco ene Pree +» mere trace 

100.00 


ROBERT R. Tatiock, F.R.S.E., F.C.S., 
Analytical and Consulting Chemist. 
City Analyst’s Laboratory, 138, Bath-street, Glasgow, 
| June 4, 188v. 


Goop WORKABLE St! 
E F. (i i I K 
125 27 lid 140 liv 165 
2 A52 20 el bt 6s4 
u73 O4 Od4 56 4S ost 
mr) mo 70 05) ono 
20 trace trace one ose trace 


TABLE V.—Analysis made by an Eminent Metallurgist 
on a Sample of the Steel which Failed in the Boilers of 
the “ Livadia.”’ , 

Shavings about ;'; in. thick were taken off in successive 
layers through the thickness of the plate, and carefully 
analysed for Manganese, Carbon, Phosphorus, and Sul- 
phar, with the following results : 














— leanganese. Carbon Phosphor. | Sulphur, 

per cent. per ceut. per cent. | per cent. 
Ist 3, in. cut 280 100 040 O54 
2nd ” “ 250 -llo 54 } 065 
3rd a 67 120 069 OSU 
4th : e 410 150 O76 1a 
5th at _ 283 | .160 77 097 
6th ~ 283 180 | 79 125 
7th ae JH8 | .160 | 072 O06 
Sth a 381 .190 074 105 
9th ” , ve | 200 095 77 
loth s eee 237 .180 | 086 118 
Lith ae weal 288 180 | 079 0938 
12th ee | 237 | .160 076 090 
13th jn epi! 360 | 110 050 052 
14th o eael 331 | .090 | .039 O18 





were then taken and holes punched therein; one piece 
was annealed after punching, in another the holes were 
rimed out }in. larger in diameter than the large side of 
the punched holes, and in a third piece the holes were 
drilled. In each case these samples bent to right angles 
acruss the holes withont fracture. Similar piec2s were 
prepared from steel made by the Steel Company of Scot- 
land, the Landore-Siemens Steel Company, and the Park- 
head Steel Company, but in these cases the punching seemed 
searcely to affect the bending capabilities of the material, 
the strips with punched holes bending to the same extent 
across the holes as the unpunched strips. 

These experiments were afterwards corroborated by 
cutting off parts of the original joint of the plate from which 
the rivets had been drilled out, and striking each piece 

| light blows with a hammer, which broke them easily into 
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TABLE IV.—REPORT ON TESTS CONDUCTED BY PROFESSOR KENNEDY IN THE ENGINEERING LABORATORY, UNIVERSITY COLLEGE, ON 


SAMPLES OF STEEL CUT FROM THE BOILER PLATES OF THE 


— - a 

















IMPERIAL RUSSIAN YACHT “ LIVADIA.” 

















UCL Denexesone, Position in | 
Date. Test No | Limit of | Breaking | percentage of Extension. Plate. REMARKS. 
est No, | Elasticity. | d. \(See Fig. 7). 
Breadth. Thickness. Area. 
1880, in. in, sq. in. tons, sq. in. | tons, sq. in. eres aeictons a adlace a ane 
July 28 469 0.672 0.667 0448 | 7.4 29.4 19.8 in 3 in. A Uniform finely granular “ cup” a, —_ ae ee. 
t. 2 a 997 7 74: 7 g } 21.6 in 8 in.* Fracture, about 5 per cent. crystalline, the rest silky. Lamination 
es = _— anes 0.742 } 17.48 29.48 26.5 in 6 in. B distinct with longitudinal splitting, and dist‘nct appearance of 
defective weld. 
| (Scale removed before testing, one side only, by hammering and 
486 1.000 0.742 0.742 18.2 29.75 20,2 in 8 in.* Cc Ran iy slightly specked with crystal. Lamination quite 
, ; - : sees {33:0 in 6 in. distinct and traces of splitting. 
| | (Scale removed as No, 485 before testing). 

487 1.499 0.659 0.988 18.15 29.82 19.5 in 8 in. D Fracture silky, specked with crystal. Lamination very distinct. A 
| pale salmon-red colour is very distinctly noticeable over a part 
| of the fracture, but only in one of the two broken ends. 

(Planed all over one side to take one a flaw). , 
a7 74 P P 18.9 in 8 in.* > Fracture, about 75 per cent. crystalline, and very distinct lamination 
| 488 1,497 0.742 1.111 1643 | 20.86 22.0 in 6 in. E theongheut. 
| (Scale removed as No. 485 before testing). 
| ‘ oe 36 : ¢ 99 7 23.9 in 8 in.* . Fracture, about 20 per cent. crystalline, remainder silky. Lamina- 
489 1,994 0.656 1.308 16.93 | 29.79 { 26.2 # tog k hon voc Ghaliaah, 
| | | (Pianed all over one side as No, —- ‘ 

, es 56 i | one ¢ 23,1 in 8 in.* | Fracture, about 30 per cent. crystalline, remainder silky. Lamina- 

- ase —_ 1.08 | anes — 228.0 in 6 in, G | tion very distinct. j 

| | | | (Planed all over one side as No, 487), 
Sept. 3 | 491 0.742 0.674 0.500 1893 | 29.25 | 4.68 in 5 in. H | his piece was cut obliquely across plate between rivet holes. It 
| was machined at the sides to remove all injury or marks from 
| | rivet holes which reduced it to the dimensions given. 
| t Fracture quite square across, and entirely (and somewhat largely) 
| } | crystalline. 
Sept. 30 523 0.773 0.500 0.386 | 18.88 30.58 16.8 in 5 in, I + Fracture granular and silky, lamination visible, and slight splitting. 
| | Specks of crystal just visible. 
} | | Specimen cut diagonally across lap of plate as No, 491. Tested 
| _ received, machined all over. 
| Scribed with centre line and cross lines } in, apart before testing. 
Nov.1 | 557 1,245 0.361 O49 | 20.38 33.C1 11.9 in 8 in. x Fracture of the ordinary “stepped bevel” shape, showing nothi2 
| unusual except a very slight trace of longitudinal splitting. 
188) | The opecimen was not eunsates. a ae 
er ‘ . . - an _ 17.5 in 8 in. . | Annealed.—Trace of glassy substance which leoks black through 
Feb. 14 680 1.242 0.350 0435 | 13.26 32.31 {ons pogo | x microscope og bk ny 
. _— . oa , —_— 11.25in 8 in, » Not annealed. 
| = 1.272 seas 0466 | 1341 34.26 { 27.2 in 2 in. X | ‘The specimens 557, 680, and 681 were cut from a plate which had 
} | been rolled down from § in. to } in. 
THE FOLLOWING TESTS WERE CONDUCTED BY THE SOCIETY'S ENGINEER SURVEYOR AT WEST HARTLEPOOL. 
1880, | si 
Oct. 27 | wk 3.75 75 2,062 | ade 18.4 none in 8 in. | g Two holes lin. in diameter punched on centre line (not annealed). 
3.75 75 2.062 | i | 26.6 6,0 in 8 in. h Two holes 1 in. in diameter punched on centre line (annealed). 
3.75 75 27.6 7.6 in 8 in. i Two holes 1} in. in diameter drilled on centre line (not annealed). 


| pi 3.75 5 1875 | 


| | 





" * NOTE.—As the specimens were made, the 8-in. length was between shoulders, and included fillets of 3-in. radius at each end. The extensions on 6 in. are therefore given in addition. 
+ Note.—It was particularly noticeable that these two pieces pulled themselves into sinuous curves. This indicates to some extent how greatly the material must have been strained by the 


formation of the rivet holes. 


small pieces, but on the material from the same locality 
being annealed it was found to bend almost double even 
across the holes (vide Fig. 7, Specimens e and f ). A portion 
of the unpunched plate was also taken and holes punched 
in it of the same diameter and pitch as thoee in the boiler 
seam, and it behaved in a precisely similar manner (vide 
Fig. 7, Specimen F). A piece of plate was annealed before 
the holes were punched ; it was also nearly if not quite 
as brittle as the unannealed piece, and a further piece 
annealed after punching was found to bend well (vide 
Specimens K and L). 

_ Four strips were then cut diagonally between some of the 
rivet holes of the boiler; one of them broke into 
three pieces with a blow from a hammer whilst tryin 
to straighten it, and a similar piece after being anneal 








bent nearly close without fracture. A third piece was 
planed parallel, the punch marks being removed, and 
on being subjected to tensile test it was found to have 
a tenacityof 29.25 tons per square inch, with an elonga- 
tion of only 4.7 per cent. in 5 in. (vide Table IV.), Speci- 
men H)., The want of elongation observable in this speci- 
men, combined with the curvature after testing, indicated 
that the stress caused by punching was not entirely removed, 
and accordingly a fourth strip was planed smaller, the metal 
being planed off at least } in. from the edges of the holes. 
This piece showed a tensile strength of 30.58 tons per 
square inch with an extension of 16.8 per cent. in 5 in. (vide 
Table IV., Specimen 1). The elongation in this piece was 
more satisfactory and the reduction of area was con- 
siderable, but this piece was also curved after testing, 








showing that even the comparatively large amount planed 
off did not entirely remove the metal affected by the punch- 
ing. These experiments conclusively proved that the metal 
in the vicinity of the rivet holes was considerably injured, 
being rendered quite brittle, that annealing restored it, 
and that other steels of apparently the same chemical com- 
position and standing the same mechanical tests were not 
so affected. 

It being thus found that punching holes in the plates 
made them extremely brittle, some specimens were pre- 
pared to ascertain the effect of that operation on the 
tensile strength of the material. A piece of plate was 
punched with two rows of holes and then sawn into strips, 
each strip containing two.holes. In one strip the holes 
were rimed out, another was annealed, and the third was 
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plain punched. On being tested, the rimed specimen broke 
at a stress of 27.6 tons per square inch, with an elongation 
in Sin. of 7.5 per cent.; the annealed specimen stood 
26.6 tons per square inch and stretched 6 per cent. in the 
same length ; and the plain punched piece broke short off 
with no extension under a strain of 18.4 tons per square 
inch (vide Table IV., Specimens g, h, 7). 

These experiments merely corroborate those already 
published by various authorities on the effect of punching, 
riming, and annealing steel plates made by either the 
Bessemer or the Siemens process, namely, that plates above 
gin. thick punched with the largest diameter of bolster as 
compared with the diameter of the punch, consistent with 
obtaining a fair hole, lose about 30 per cent. of their 
tenacity, while riming out the holes or annealing the 
plates after punching restores the material to its original 
strength. 

A narrow strip was cut from the plate next to that pre- 
viously experimented up, from a part of the plate remote 
from any of the rivet holes, and it was found to be extremely 
brittle. The fracture of this piece presented a very 
peculiar appearance. 

The outside + in. on one side presented mirror-like facets 
from } in. to } in. wide, the rest of the fracture being of 
a fine granular, crystalline, but striated appearance. This 
outer layer is very soft, being easily nicked or cut on the 
edges by a penknife, and it was found upon analysis to 
contain no carbon, while the layer immediately below 
this contained a little, the inside of the plate containing 
more. This fact may perhaps account for the difference 
between the several analyses. 

It would thus appear probable that this part of the plate 
had lost some of its carbon by a process the inverse of 
cementation, either by being overheated at one corner 
while in the form of an ingot or slab, or by a similar over- 
heating while being annealed. 

In further confirmation of the foregoing analysis, I have 
the results of another series of experiments on a piece of 
these plates from a gentleman of high authority, who has 
taken the greatest interest in this investigation. He took 
a portion of the plates about 8 in. long and 4 in. wide, and 
after having carefully removed all the rust from the out- 
side by grinding, he had successive layers planed off from 
one side to the other. Each layer was one-sixteenth of an 
inch in thickness, and the layers were numbered in succes- 
sion as they were planed off. The results, as will be seen 
from the Table on page 378, are extraordinary. I have 
shown the variation of the carbon, phosphorus, and man- 
ganese on the diagram exhibited. 

I had intended to pursue the question of the possible 
absorption of gases on this steel, but I regret to say I have 
been as yet unable to make much progress in that direction. 
It is pretty clear, however, that there is a fruitful source 
of inquiry in this direction which I hope will yet be taken 
up and pursued by some one more capable of doing so than 
I can pretend to be. 

All the other specimens that were tested for tension 
presented an’ entirely different appearance from those of 
steel that has worked well; some of the fractures were 
crystalline, whilst in the same fracture other portions were 
silky, others were filled with distinct laminations and 
cracks, and the colour of the fractures was quite diffe- 
rent from the beautiful dark grey so marked in specimens 
of good steel. The peculiar appearance of the specimens 
suggested the idea that the plates might have been pro- 
duced by rolling them from a slightly spongy ingot, the 
vacuities or air cells in which had been closed up during 
the operation of hammering and rolling, but the sides not 
perfectly united. It was also suggested that the plates 
might not have had sufficient mechanical work upon them, 
either by being cast in flat ingots and rolled direct into 
plates, or by cogging the ingots down to the thickness of 
the slabs instead of hammering them. Accordingly a 
piece cut from the fractured plate was raised to a red heat, 
and rolled to half its original thickness (Fig. 7, Speci- 
men X.) Strips were then cut from this 3in. plate, and 
punched with holes }in. in diameter, being one-half the 
size of those in the fin. plate. This extra work on the 
material seemed to raise its ductility appreciably, the strips 
being found to bend well after punching, several of them 
bending to right angles, and only one of them breaking 
short off, while none of them showed such extraordinary 
signs of brittleness as were observable in the material when 
of the original thickness. Three pieces tested for tensile 
strength after rolling broke under a stress of 33 tons, 
34.25 tons, and 32.3 tons per square inch respectively, with 
an elongation in 8in. of 12 per cent., 11.25 per cent., and 
17.5 per cent. respectively, the last mentioned specimen 
being annealed (vide Table IV., Specimen X.) It was 
also observed that the fractures in these specimens were 
fine and silky, and had no appearance of lamination or 
crystallisation such as existed before the material received 
this additional rolling, while the colour was precisely the 
same as that of specimens of steel that has given no 
trouble in working. In fact, the extra work bestowed 
upon the plates seemed to render than satisfactory. In 
order to corroborate these results a second piece was rolled 
down to the same extent, and subjected to similar treat- 
ment with the same results. 

The extreme brittleness of these plates, after holes are 
punched in them, would thoroughly explain the failure of 
the boiler under hydraulic test, had the plates not been 
annealed after being punched ; but seeing that they were 
so brittle at the joints when in the boiler, and that they 
became perfectly ductile when re-annealed, it is evident 
that they could not have been properly annealed in the 
first instance, after punching. This raises the important 
question, whether it is possible to anneal very large plates 
so as to thoroughly set at rest any strains induced by 
punching or local heating, expecially when the plates are 
bent, and are therefore liable to become more intensely 





heated in one part than in another; and it shows the! 





advisability of drilling all holes in such plates, and so avoid- 
ing the necessity for annealing. 

The conclusions arrived at from this investigation may be 
summarised as follows : 

1. That there is nothing in the chemical analysis of the 
material, beyond the want of uniformity described, to 
account for its behaving in an anomalous manner, and that, 
so far as can be discovered, the raw material used seems to 
be of a suitable quality. 

2. That the material as first rolled into plates stood the 
tests required by the specification, and also those prescribed 
by Lloyd’s Register, the Admiralty, and the Board of Trade, 
the tensile stress, the elongation, and the bending tcsts 
being quite satisfactory. 

3. That the tensile strength of the material was not 
reduced by punching to a greater extent than is usual 
with mild steel, but that the plates when punched— 
whether one hole in a strip or several holes along the edge 
of the plate—became extremely brittle for some distance 
from the holes. 

4. That the appearance of the fractures, especially in 
those samples broken by tension, showed that the material 
had not had sufficient mechanical work bestowed upon it, 
a number of minute laminations, cracks, and longitudinal 
splittings being distinctly visible in the specimens ; and this 
defect, together with punching, made the material entirely 
unfit for employment. 

5. That further working of the material, to the extent 
required to reduce its thickness to one half, appears to 
have nearly, or entirely, eliminated the cause of the 
brittleness. 

6. That, in order to avoid the use of similar plates in 
future, the fractures of test pieces should be carefully 
observed, and should any of them present an unusual 
appearance, further bending tests should be made on strips 
having holes punched in them of a diameter about one and 
a quarter times the thickness of the plates. 

Since completing the foregoing investigations, and arriv- 





ing at the conclusions set forth—indeed, since the prepara- 
tion in great part of this paper—it has been my duty, in | 
company with my colleague, Mr. Jolin, to inquire into | 
another series of failures of plates, this time used for ship- 

building purposes. The material had been supplied to 
Messrs. W. Denny and Brothers, Dumbarton, by the West | 
Cumberland Steel Company, Workington, and as some of | 
the plates had fractured in a somewhat alarming manner, 

we were directed by the Committee of Lloyd's Kegister to | 
investigate the subject. 

We were shown a couple of these fractured plates at 
Messrs. Denny’s yard, one being a bow plate and the | 
other a plate from above the boss which cracked through 
the landing edge. We hada strip about 3} in. broad cut | 
from the latter, the strip being in the rough, sheared | 
on one edge and punched on the other. It was placed | 
on an anvil, and when struck with a hammer broke off | 
short. This plate was }$ in. thick, and broke at a tensile | 
strength between 31 and 32 tons per square inch, with 
an elongation varying from 20 to 25 per cent. Having 
broken this strip off short with a hammer in its rough 
state, we had its edges planed down to remove those | 
portions injured by the punching and shearing, when it | 
bent over to a radius of j in. without fracture. A j-in. 
hole was then punched in the same piece, and after this it | 
broke again short off with a blow from the hammer. 

It was evident from this that the material resembled in | 
its defects the steel which failed in the Livadia’s boilers. 
The specimens were sent to the steel works, and we dis- 
cussed the matter there with Mr. Snelus, who most frankly 
admitted that the material was not such as it should be, 
or such as he would knowingly have sent out from bis 
works. 

We have no reason whatever to doubt that the material 
was made by the Siemens process, that the ingots were of 
a reasonable size, and that they were hammered down into 
slabs in the usual way. What the exact sizes of the 
ingots were, however, we could not ascertain, but we were 
assured that 12 in. was the minimum. 

We tested another plate at the works that had been sent 
back cracked from Messrs. W. Denny and Brothers’ yard, 
and a couple of other plates which Mr. Snelus himself had 
rejected at the works. Two of these plates were }5 in. 
thick, and had been made for boiler shell plates, and Messrs. 
Denny’s ship plate was }}in. thick. We had shearings 
cut from these three plates, and in each case they broke 
off short when it was attempted to bend them cold with 
their sheared edges in the rough. ‘These plates were all 
brittle, and it became a question whether they had become 
so in the process of rolling, either by being rolled too hot 
or too cold; or whether it arose from an insufficient 
amount of work having been put upon them. To test this 
it was arranged to cut the plates up into six equal parts 
each, and to roll them down in duplicate at three distinct 
heats. One set was rolled down at the ordinary tempera- 
ture, another at nearly a white heat, and the other set at 
as low a temperature as it was safe to adopt without break- 
ing the rolls. 

We then cnt strips from these reduced plates for testing, 
and the results may be briefly summed up as follows : 

The thick boiler plates }2in. which were rolled down 
to ; and ;; were found to have become ductile, and the 
rough shearings were capable of performing good bending 
tests, whether rolled down at an ordinary heat at a very 
high temperature, or at a comparatively low temperature, 
near a black heat. The plates rolled down at the ordinary 
temperatures, it is true, stood the tests best, but it was 
evident that the theory that a slight variation in the 
temperature such as would be at all likely to oceur during 
rolling in practice would not account for the remarkable 
behaviour of the steel we were investigating. 

In the case of the plate returned from Messrs. W. Denny 
and Brothers’ yard, the effect of the rolling down was not so 





and consequently did not get so much extra work put upon 
it as the two }3 plates did. 

Further tests were made in duplicate, all tending to 
show that with more work on the plates they improved 
and that this was the case in spite of great variations in 
the temperature during rolling. The experiments also 
showed that when the plates were so rolled down they did 
not break off short when it was attempted to bend them 
across punched holes. In fact they ‘bent to a considerable 
angle before showing sigus of fracture at the holes, which 
then opened gradually, instead of going suddenly right 
across. I regret to say that we have since heard of further 
failures of this material in the same yard. 

How far the greater or less amount of work done on 
plates in reducing them from the ingots is accountable for 
the failures and peculiarities which have recently come to 
light is a question of the utmost moment, and it is one which, 
to my mind, should be thoroughly investigated. Iam aware 
that Mr. Webb, of Crewe, laid it down some years ago that 
the ingot should be at least twenty times as thick as the plate 
to be produced from it, and be had doubtless sound reason 
and experience to guide him in his decision. Whether, 
however, an inch steel plate rolled from a 24 in. ingot would 
be in the same condition as a half-inch plate rolled from a 
12 in. ingot, is a question Iam by no means sure upon. In 
more than one case during a recent visit to a number of 
steel works, I had the pleasure to hear manufacturers 
express their perfect readiness to incur considerable expense 
in experiments rather than leave this question in its present 
unsettled state. I hope that feeling will become general. 
The remarkable vuriation in the distribution of the carbon, 
phosphorus, and other constituent elements, is a point that 
must also be accounted for, and its true significance ascer- 
tained. And I would further add that the testing should 
be of a more varied and elastic nature than at present. The 
appearance of the fractures should be carefully watched, 
and where any departures from the well-known silky frac- 
tare common to good mild steel appears, the plates should 
be subjected to further bending tests on strips in their 
rough sheared condition, with holes punched in them, and 
in any other way that hereafter may be shown to be effica- 
cious in discovering untrustworthy material. 

I may add that in the case of most of the experiments I 
have described I have had the advantage of check tests 
almost in duplicate, which Mr. Kirk, of Messrs. R. Napier 
and Sons, has been good enough to make, and I have been 
fortunate enough to secure further check tests in other 
directions, so that I hope I may say with confidence that 
the results I have the honour to lay before the meeting are 
by no means isolated and unrepresented ones. 

In conclusion I have to express my best thanks to 
Messrs. J. Elder and Co., Messrs. Cammell and Co., Dr. 


| Siemens, Mr. 'T. Vickers, Messrs. W. Denny and Brothers, 


Mr. Snelus, Professor Kennedy, and many others who 
have rendered me most cordial and ready assistance in 
these investigations, and I must express my hope that 
instead of tending to create a prejudice against mild steel 
for constructive purposes, the facts I have laid before the 
meeting will tend rather towards a further improvement 
in its quality, and towards the removal of one of its last 
drawbacks, viz., its occasional, and not yet sufficiently 
understood, liability to fracture in a capricious and 
unexpected manner, under certain circumstances, while 
under others, it is capable of being bent double cold, and 
showing remarkable signs of ductility. 








THE USE OF STEEL, IN SHIPBUILD NG, 
Twenty Minutes on the Increased Use of Steel in 
Shipbuilding and Marine Engineering.* 


By Joun R. RAVENHILL. 


DvuRIn@ the recent visit of your deputation to Glasgow 
at the opening of their Navaland Marine Engineering 
Exhibition, they found a general feeling to prevail amongst 
the engineers and iron shipbuilders that the present use of 
steel, both for ships and boilers, was only limited by the 
existing powers of production, and additional plant was 
being (and continues to be) prepared with the object of 
meeting the increased demand. Believing, therefore, that 
the subject possesses great interest, I do not hesitate to 
bring it prominently under your notice. 

Steel as a material for the hulls of moderate-sized ves- 
sels (although of a very different description to that now 
in use) was successfully adopted in the commercial marine 
in the year 1859. The Jason, of 452 tons burthen O.M., 
was built by Messrs. Samuda Brothers for service in the 
Black Sea, and in 1860 the well-known Dover mail packets 
were constructed for the London, Chatham, and Dover 
Railway Company, of the dimensions giren in Table I. 

The specifications to which they were built have been 
handed to me by Messrs. Samuda Brothers, and the parti- 
culars will be found in Appendix A. 

Steel for the construction of marine boilers was first used 
by the Admiralty in 1857, the plates for them being manu- 
factured by Messrs. Shortridge, Howell, and Jessop, but 
the results were far from satisfactory. 

Steel boilers were about the same time introduced into 
the commercial marine, but with very conflicting results, 
although it is right perhaps to say that there are land 
boilers now working at high pressure that were made of 
steel, under the Bessemer process, about the same date, 
which have given and are giving every satisfaction. As 
regards the above-named steamers, they fully justified the 
anticipations of those who advised their owners to adopt a 
then quite new material, and no vessel could have under- 
gone a severer test as regards strength of material than 
the Samphire did within a very short time of her being 
afloat ; but the great cost of the production of the material 
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by the fact that the plate was only }} thick to start with, 


* Paper read before the Institution of Naval Architects. 
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TABLE I. 
—— 2 ee eee _ eg a ee r | 
| | | | 
| Length be- Depth | Sesttient . | Speed on 
ons 7 ‘ ; n Diameter of | Lengthof |Horse Power) Description of li 
Name of Vesse —_ Built in Name of Builder. Name of Engineers. = 1 —_i~ Tons O.M. | Cylinders. Stroke, Nominal, | Engines. og 
sing a -_ i ft. |ft im} ft. in in. ft. in. | | 
Samphire ... ..| 1860 | Money Wigram and Sons Ravenhill, Salkeld, and Co. 187 24 10 12 9 56639 50 160 | Inclined oscillating 
Maid of Ken | 1860 Samuda Brothers | Boulton and Watt = = = = 4 56648 ose = a trunk 
= "| 4861 es 2 2 x ¥ | 3 5742 os _ y > ae | 
om aa 1861 os “4 Ravenhill, Salkeld, and Co. 218 26 «(0 14 0 75733 60 46 240 oscillating | 
Petrel ... «| 1861 | Money Wigram and Sons = a 218 26 «0 14 0 75733 ” ” | 240 ” ” | 











Nots.—Of the above five vessels, the Scud, Foam, and Petrel proved to be inconveniently Jong for their service in Calais Harbour, and were disposed of to other parties. The Samphire and Maid 
of Kent are still running on the station, the latter having been fitted some years ago with new engines (inclined oscillating) by the same firm as those who supplied them to the Samphire, Breeze 
and Wave. 
ee . ly introduced, | TABLE IV.—Resutts or Testina or Best Ticzr Best Crown Borer, By Messrs. KirKaupy, APRIL, 1880. 
militated against its becoming more generally introduced, | Plates manufactured for the Admiralty. 

notwithstanding the successful results obtained. The) _ d i : fe csi | a a red 


shafting on board the Samphire was made of puddled steel l Forge Tests, 
























































- Messrs. Thomas Firth and Son, the diameter of shaft | : Elonga- 
pA being 10in. The improvements introduced since that Description of Iron.|Breadth. Thickness. Area. Breaking Strain, ‘tease Inc tion in —— Remarks, 
date in the Bessemer process, coupled with “4 paneer ye 610. Gold. Hot. 
f the Siemens-Martin principle, has entirely changed the a. pane, heen —— — —_— 
pho as regards the future use of steel pjates. s 5 ; tons, cwt. qrs. 1b, tons. ewt. qrs. Ib. in. deg. deg. 
They were first used by the Admiralty for inboard work | % | Lengthwaysof 15 | 64 -960 2 1 00 j%2% 8 8 0 is #2 | 183 ee of frac 
on board the Bellerophon in 1863, and formed the subject | ~ om. . —— 
of a paper by Mr. Barnaby at this Institution in 1875, when | 5 | Crossways of 15 | 65 975 2 5 00 22 16 30 2 #3} 192 «| 40: «oper cent. of 
he threw down a challenge to all those engaged in the |Z | grain. granular iron, fine 
manufacture of steel to provide him with a better material grain. 
to work with ; and the issue has been the successful results | é | D i : sae = See bee bee 
attained by the Iris, full particulars of which vessel in her | % | Lengthwaysof | 1.5 64 90 #23 5 00, % Yo =| 8S | 388 ibrous. 
steam trials have been baonges euaer your notice at past | > tia 
meetings of the Institution, and you will remember her 5 { Crossways of Lb 645 967 20 5 00 20 18 3 0 5 | 33. | 322 | Fibrous 
hull, as also the shells of her boilers, were made of Landore | 4 — ” ' | ‘ : cs oh ita 
steel. 
Crank axles of the same description of puddled steel, | The tests required by the Admiralty are as under : 
by the same makers previously alluded to as having sup- Tensile strain per square inch of sectional area ail ied 21 tons lengthways, 18 tons crossways of the grain. 
~_ = ee Bwyd gods | cn, | Forge tests for § in. plates a deg. ey Lengthways ey deg. og | crossways of the grain. 
on boar 3 ss >| ” 
but they were then only in the position to monntactars | 
them up to a comparatively small size for marine work, TABLE II. | ~ yr ™ 
and the sad disappointment that attended the fitting of | NOTES FROM THE SOUTH WEST. . 
three large crankshafts on board some celebrated mail Siseins Sailing _The Rhondda Coalfield—Some attention is being 
ckets that were supplied by a celebrated foreign estab- j F oy pene te: a rapid a - the — coalfield. 
ishment, together with failure in one or two other | sin cena . t is stated that an acre of coal is being cut and sent away 
instances, retarded the further introduction of them on | Number of | Number of | daily from the collieries of the district. 
board steamers, but great progress has since been made in | Vessels. Tons. Vessels. Tons. | 
the material used for shafting. o aes Swansea. —The steam coal clearances of the past week 
Whitworth’s fuid- pressed steel for propeller shafting is | 1578... ve 5 2,929 None. | m | amounted to 15,881 tons, as compared with 11,807 tons in 
well known, and his honse has latel so engaged in | og sis . aot : — the ey week. Pa ——_ of — — a. gre 
s kshafts, the pl : 1 bee on 27,814 240 | sented an increase of nearly 3000 tons last week. Prices 
making crankshafie, the plan adeptes being a0 Setows . ______. | have at the same time continued weak. The collieries are 





The hollow crank-pin is cast in one piece with the blades ; |—— . ‘ ki larl a ii fame weet 
each piece of the body of the shaft is then screwed securely | 31st December last, appeared to be in course of construc- | WOTX1Dg tifal SS oe eee oe ee, —— 
into its respective blade, with a key carefully fitted as an | tion (for they do not all come under their survey), were 34 | More plentiful. In the iron trade little, if any, change has 
additional security ; and this plan has found favour with | steam vessels 111,467 tons, 2 sailing vessels 1670 tons ; as | occurred. 
some very eminent engineering firms, and it has been used to which tonnage the author may mention that the Orient | Cardijf.—The clearances of coal last week were 86,199 
by the Admiralty. Company, the Cunard Company, the Peninsular Company, | tons, as compared with 103,128 tons in the preceding week. 

On the other hand, Messrs. Vickers and Co., of Sheffield, | the Union Steamship Company, and others, are all build- | The imports of iron comprised 7963 tons from bilbao, other 
have done a good deal in cast steel crankshafts, but | ing vessels of steel. As regards boilers, in the spring of | places contributing 5513 tons. It may be added that there 
having regard to the old meaning of the word cast steel, | 1878 only one steel boiler on board a steamer had come | has been no change in the demand for iron ore. The 
the words malleable cast steel would, perhaps, be a more | under the notice of Lloyd’s Registry since the introduction demand for small coal is not very heavy at present, and in 
correct definition, as they all pass under the forge hammer | of mild steel. From that date the number of steamships | house coal there is only a moderate amount of business 
after leaving the foundry. From personal inspection of a | fitted with boilers either wholly or partially made of steel, | doing. There is an average demand for iron. 


large cranksbaft, having a coupling on the end of about | by returns also up to 3lst December last, were as recorfled | Newport Water Works.—A report by Major Marindin 


3ft. Gin. in diameter, I can state that over the whole of | in Table III. | to the Board of Trade has been followed by ar order autho- 
this large surface, as also of all the surfaces of its blades | TABLE TII. | rising the company to raise 60,0001. in shares and 15,0001. 
and crank-pin, the metal showed a striking similarity of re ca meme aummee cect 
colour and uniformity of appearance, and they were clean Number of Tons : 


Cardiff Docks.—A junction graving dock will probably 








and bright as a looking-glass ; very different, as regards biotin e Number of of Steel - sete: 

the inside portions of the crank, from the large crank- Steam Vessels. Worked up. | Saeco and . Hay mmr — tag wy ee — -_ 
shafts before alluded to, which showed a very crystalline —- months. e dock is situated between the Kast Basin anc 
appearance at their centre. They have forged, ba some | Between May 1, 1878, and| | the West Dock, and will possess facilities for the admission 


instances, in one solid piece, in other cases they have | April 30,1879... 120 about 3,000 | of vessels from both. Although not of the dimensions of 





s79 ‘ | * ° ° ° ° : 
adopted the plan largely followed in the North by marine yy Ry m . sie ase 160 » 4,000 the Roath Basin graving dock, it will be the second in size 
engineers, in building up large wrought-iron crankshafts. | Between May 1 and December 31.| | in the port, and will be capable of taking in the largest 
For liners of high pressure cylinders in compound engines | 1880. } 250 » 7,500 | Steamers built prior to last year, when the work was com- 
Whitworth’s fluid-pressed steel is now in universal use by | = oo | menced, except those of the White Star line. Its length 
the Admiralty, as also for screw propeller shafting, and as 530 » 14,500 | will be 43 ft., its width 70 ft., and its depth of water over 


sill 20 ft. ; and the general impression is that it will be 


much as 36 per cent. in weight has been saved by its intro- — ; 
duction. In the case of the Inflexible it effected a saving| When it is remembered that these figures date back | fully occupied as soon as completed. The carrying trade 


in weight in the propeller shafting of say 34 tons, and had barely for 23 years they become very significant, and lead of the port 18 being more and more given to steamers, and 
it been adopted for the crankshafts, a further saving of |to the consideration whether its adoption for marine ‘18 @ custom to send steamers into dock after a voyage, 
about 25 per cent. in their weight would also have been | boilers at no very distant date will not become general, | f°T the purpose of examination and painting. The enter- 
effected. Valuable as this material has proved to be, it | for the use of steel for the shells of boilers made for the | Prise has been undertaken by a company of local gentlemen 
has only been introduced as yet to a small extent in the | Navy has become general since the adoption of the material | 2° have leased the land from the Marquis of Bute, and 
commercial marine, but in the gigantic engines of the for the boilers of the Iris five years ago. The greater | the work is being carried out under the superintendence of 
City of Rome, of the Inman Line, the built-up three-throw | working pressure sanctioned by all the authorities on | Mr. James M‘Connochie. The total cost will be from 
crankshaft and the whole of the propeller shafts are made boilers constructed of it, and the price at which it can now | 40,0001. to 50,0001., and the promoters are sanguine that 
of fluid-pressed steel. be purchased, compared with that of Yorkshire iron, must | t2Y will receive a substantial return for their outlay. The 
Mesers. Vickers and Co., of Sheffield, were the first firm | operate greatly in its favour, and althongh B.B. boiler | cost of the tidal harbour and the branch line is estimated 
in this country to cast steel bells, and about eleven years | plates show no deterioration in their quality, as evidenced | ** about 16,0001., which is divided between the Marquis of 
ago they turned their attention to the production of cast | by the tests in the annexed Table No. IV., the days for Bute and the Great Western Railway Company, both of 
steel blades for propellers. The Iron Duke, armour-plated, | jron plates in marine boilers appear to be numbered. whom will, no doubt, be benefited by the scheme. 
of 6010 (3787) tons, and 4270 twin screw (800) horse power,; It must be remembered that the new material had to| Lydney.—Continued east winds bave unfavourably 
was one of the first vessels to which they were applied, | encounter strong prejudices, on account of the peculiar | affected the shipment of coal ; and owing to the difficulty of 
and they have given during successive commissions the | tearing of some of the plates whilst being worked into : S ‘ ider- 
j : a’ ve g pia g 'O | running vessels up the Severn, there has been a consider 
most perfect satisfaction, and are still in good condition. | place, in several of the earlier cases. Much was also said able falling off in the exports since the beginning of last 
A large number of our commercial steamers have also | during the first twelve months after its introduction into the week Ths week the wind bas happily changed. In the 
been successfully fitted with propellers of this material, | boiler shops, about the peculiar characteristics connected Cinderford Valley a recent fall _ odie has revived the 
more especially in the Transatlantic service, where they | with it that working experiences produced, but local heat- the coal trade to some extent 
have been found to be greatly superior to the cast iron | ing or other improper treatment had much to answer for, ; 
ones previously in use, but such is the severity of the and as workmen have gained experience in its manipulation, | New Coal Workings in Clydach Vale. —Itis not generally 
work done, that at the end of about three years the blades | the apparent difficulties in working it have to a very large | known that the Messrs. Crawshay, of Cyfarthfa Castle, 
become so reduced in thickness that they require to be | extent, if not wholly, disappeared, and at one of the large | have an extensive coalfield near a new line of railway 
replaced. This same firm have also supplied some stecl | marine factories your deputation saw boilers being con- | which is being constructed by the Taff Vale Company, 
liners for cylinders for the commercial marine. | structed 16 ft. 9 in. diameter, to carry a working pressure | from a point midway between Aberdare Junction and 
The present vast and increasing use of steel is really | of 90 Ib. on the square inch. Pontypridd. It is intended as soon as the railway is com- 
startling. The number and tonnage of steel vessels, steam (To be continued.) pleted, to develop this coalfield ; and this, with the need of 
and sailing, classed in Lloyd’s Register during the years a greater number of hands in the large coal workings of 
1878, 1879, and 1980 are as given in Table IL. RusstaAn Iron OrnzE.—A company has been formed in | ‘Treharris and BedJinog Valley, will afford ample occupa- 
The number and tonnage of steam vessels, which, from | Paris, with a capital of 200,0001., to purchase and work the | tion to the number thrown out of work by the stoppage of 
the information in posscssion Of their office made up to the | Krivei-Kogg iron mines in Southern Russia, the Powell Pits in Monmouthshire, 
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PUMPING 





ENGINE. 


Ix our number of March 11 last (ride page 267 ante) | drive the crankshaft through the intervention of a|long cylinder will cause a rapid change of temperature 
we published in our “ Patent Record” a description of a| rocking shaft and connecting rod, as will be readily | 


new type of caloric engine, patented in this country by | 


understood from our engraving, the lever to which the | 


Mr. Louis Sterne, as a communication from its inventor | connecting rod is coupled being extended to the rear of 


Captain John Ericsson, of New York. The engine in | 
question is now being regularly manufactured in this | 
country by Messrs. Thomson, Sterne and Co., of Glas- | 
gow, and examples of it are being exhibited by the | 
— at the Building Exhibition at the Agricultural | 
Tall. 

The illustrations which we gave on page 267 ante | 
showed in section a single engine in which the heating | 
of the lower part of the cylinder is done by gas, while | 
we now give on the present page a perspective view of a | 
duplex engine in which two cylinders are mounted on the 
same frame, and in which the necessary heating is done 
by the combustion of coal or coke in suitable furnaces at the 
lower end of the cylinder. This engine, like that before | 
illustrated, is intended for pumping water for domestic | 
supplies, &c., the water raised by the pump being utilised 
for cooling the upper end of each cylinder. 

Although we fully described the working of the engine 
in our former notice, yet it may be desirable that we | 
should repeat the leading features of the design ot 9 
The cylinders of the engine are open at their upper ends, 
and each contains two pistons, namely, a working 
piston, which is provided with suitable packing and 
which fits the upper part of the cylinder, and an 
“exchange” piston, which is of considerable length and 
of somewhat smaller diameter than the cylinder in which 
it moves, so that there is an annular space for air around 
it. Theexchange piston is hollow and contains at its 
lower end a layer of charcoal or similar non-conducting 
material, while above this it is filled with cotton or other 
fibrous material. Each exchange piston is mounted on 
a light rod which passes through a stuffing-box in the} 
working piston and is attached above to a crosshead as 
represented in our engraving, this crosshead deriving its 
motion from the crank through the links and bell-crank | 





the engine to actuate a pump for raising water. 

The upper end of each cylinder is jacketted, and 
through the jackets the water raised by the pump is 
made t> circulate, the upper end of each cylinder being 
thus kept cool while the lower end is heated either by 
gas jets or—as in the engine now illustrated—by a 
furnace. 

The movements of the pistons are as follows: During 
the upward movement of the exchange piston the cool 
air from the upper part of the cylinder will be trans- 
ferred by the said piston through the annular space 
between it and the cylinder to the bottom and lower 
part of the latter, which is heated as above described. 
The air so transferred becoming heated expands in the 
lower part of the cylinder, and its expansion causes it 
to force the working piston upward, This movement of 
the exchange piston is about three-fourths completed 
before the working piston commences its upward move- 
ment by which its work is done; and when the working 
piston has nearly completed the upward or working 
stroke, the exchange piston begins to descend and force 
the hot air back from the lower heated to the upper cool 
part of the cylinder, completing its stroke by the time 
the working piston has made about one-third of its 
return stroke. 

It will be understood that with such a movement of 
the piston, as above described, the working piston is 
actuated by the air which is confined in the cylinder, 
and which is caused to be heated and cooled alternately 
by the peculiar motion of the exchange piston, which 
transfers it from the heated to the cool and from the 
cool to the heated part of the cylinder. Thus no valves 
are required, and an exceedingly simple arrangement is 
obtained. 

It will be evident that the large surface presented by 





lever shown, The working pistons on the other hand | the outside of the long exchange piston and inside of the | employed. 


of the latter, the exchange piston thus performing the 
office of what has been termed in air engines a “ regene- 
rator.” By the arrangement of the crankshaft, the 
centres of motion of the beam and bellcrank lever, and 
of the connexions, there is obtained a long crank with a 
short stroke of the working piston, and a long stroke of 
the exchange piston with such long side rods or yoke for 
working the latter piston, and such slight deviation from 
a right line in the movement of the side rods that 
guides for them are unnecessary. 

As the power of the engine depends on the difference 
between the respective temperatures of the lower and 
upper parts of the air cylinder, it is evident that its 
power is increased by the cooling effect of the circulation 
through the water-jacket already mentioned of all the 
water pumped by the engine. As this cooling of the 
cylinder is effected in an engine for pumping purposes 
without imposing any work on the engine beyond that of 
its ordinary duty of pumping water, and the very slight 
friction of the water in the jacket, which is scarcely 
appreciable, the economy of this combination of the 
water-jacket and pump with the cylinder is obvious. 
The water-jacket is not however absolutely necessary to 
the successful operation of the engine, for the cylinder 
when made very long presents a large exterior radiating 
surface, which may be further increased by corrugating 
its upper part. 

The engine we have been describing is at present 
being made in two sizes, namely, one with 8 in. cylinder 
and fitted with a pump capable of raising 350 gallons 
per hour toa height of 50 ft.; and one with 12in. 
cylinder having a pump raising 800 gallons per hour on 
a 50 ft. lift. Our illustration represents a duplex engine 
of the latter size, these larger engines being provided 
with coal furnaces, while the 8 in. cylinder engines are 
heated by gas only. Altogether Captain Ericsson’s new 
engine is a very useful addition to our small motors, and 
from its great simplicity it will no doubt be largely 
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We annex illustrations of a new form of portable 
rivetting machine designed and patented by Messrs. 
Deering and Morrison, of Gateshead-on-Tyne. The object 
aimed at by the designers of this machine is to secure the 
closing of the rivet by a movement of the rivetting tool 
ina line perfectly parallel with the axis of the rivet, 
instead of—as in nearly all other portable rivetters— 
the tool moving in the are ofa circle. Another desirable 
feature is the facility with which the distance between 
the working points of the holder-up and the rivetting 
tool can be increased or diminished, or these tools with- 
drawn altogether when required. 

In the machine illustrated A is a cylinder formed in 
the fixed crosshead B in one casting of steel, C is a ram 
having a rod D through it and projecting out of the 
back end of cylinder gland to receive a crosshead E upon 
its shouldered part. The ram C has an annular space 
round it, except at its front end, where it fits the interior 
of the cylinder A by means of cup leathers secured by 
a junk ring; the annular space being for the purpose 
of using the pressure of the water to bring the ram back ; 
F F are side rods keyed into the crosshead E and pass- 
ing (through guides at sides of cylinder A) to the mov- 


ing crosshead C into which they are firmly and rigidly | 


secured, The fixed crosshead B carries at the end of its 
longer arm the holding-up tool H which is fixed in 
position by the key K, and the other or shorter arm of 


the fixed crosshead B forms a guide in which slides a_| 


guide rod L fixed in the shorter arm of the moving cross- 
head G. The longer arm of the moving crosshead G 
carries the rivetting tool M, which is fixed in position 
by the key N. Round the guide rod L is coiled a spring 
S bearing at one end upon the fixed crosshead B, and at 
the other end against a nut T movable upon a screw cut 


on the guide rod, and by which the compression of the | 


spring is regulated. This spring serves the double pur- 


pose of partially compensating the strain upon the mov- | 


ing crosshead and assisting in bringing back the ram. 
The action of the machine is easily understood. A 
rivet being introduced into the work in hand, the hold- 
ing-up tool is moved against the head, and water under 
pressure or steam being admitted by a slide valve of 
very simple construction (not shown on the drawing) 
into the front end of the cylinder, the ram is forced out, 
and by its crosshead and the two side rods the moving 
crosshead G is drawn toward the fixed crosshead, and the 
rivetting tool is advanced upon the rivet ina line directly 
parallel with its axis and closes it. The valve now allows 
the water to escape from the front end of the cylinder, 
and introduces the pressure into the annular space above 
the cup leathers, thus forcing back the ram and with it, 
by its crosshead and the two side rods, the crosshead G 
and rivetting tool ready for operating on another rivet. 
When the machine requires to be moved from one part of 
the work in hand to another over an obstacle, which the 
space between the holding-up tool and the rivetting tool 








will not clear, the keys in these tools are driven back 
and the tools withdrawn, to bereplaced when the obstacle 
has been cleared. 

When required to rivet in very confined situations, as 
in corners or close up to the webs of angle-irons, the 
rivetting tools are made square or octagon in section so 
as to work’ close up with one flat side and still have 
sufficient material round the cups. 

When it is desired to limit the stroke of the ram it 
may be done by nuts working on screws cut on the two 
side rods (or by collars keyed upon these rods) and 
stopping by coming against the front end of cylinder 
when the ram is at the extremity of its stroke. 

A rivetter on this principle has been tried and worked 
most satisfactorily, closing rivets 3 in. diameter through 
five thicknesses of plates and angles, the heads being 
well formed and perfectly fair, with centre of rivet and 
the holes well filled. 








TANK LOCOMOTIVE ; NORTH LONDON 
RAILWAY. 

WE give this week on page 379 a side elevation of a 
powerful six-coupled tank engine, built the year before 
last by Mr. J. C. Park, the locomotive superintendent of 
the North-London Railway, for goods service on that 
line. As will be seen from our engraving, the engine is 
of the outside-cylinder type. The cylinders are 17 in, 
in diameter with 24 in. stroke, and as the coupled wheels 
are but 4ft.4in.in diameter, the engine is capable of 


: , 17? KX 24__ 
exerting a tractive force of — 133.4 lb. for each 
pound of effective pressure per square inch on the 
pistons. The boiler is worked at a pressure of 160 lb. per 
square inch, and at slow speeds, when there would be 
very little wiredrawing between the boiler and cylinder, 
the engine would be- capable of exerting a tractive 
force of about 20,0001b. when working with the steam 
cut off at three-fourths of the stroke. The weight of the 
engine is 34 tons 10 ewt. 3 qrs., empty, while in work- 
ing order the weights are as follows: 

tons cwt. qrs. 
On leading wheels ae “oO 3s 6OCS 
» driving... ae ie oe 12 3 
»» trailing ove os o< -0 122 3 


Total a « ae “sk 

The weight available for adhesion is thus ample to 
utilise the full tractive foree which the engine is capable 
of exerting, while it will be noticed that the weight is 
exceedingly well divided. The springs of the driving 
and trailing axles, we may mention, are connected by 
compensating beams as shown. 

The load, exclusive of itself, which this engine is calcu- 
lated to take up different gradients, is calculated as 
follows : 





> 


ui 


i¢ 


ol» 100 ais mn ove we 563 ,, 

The maximum load which the engine has actually 
hauled up a gradient of 1 in 100°is considerably greater 
than that above estimated. In a trial made of the engine 
on a gradient of 1 in}100 at Harlesden, the following load 
was taken up exclusive of the engine itself: 


Weight in 
Tons 
1 dead engine .., oe mn sie oe 37 
2 brake vans ... a sii on és 20 
46 trucks of coal at 13 tons ... ‘a o. 598 





Total... we 655 

Adding the weight of the engine itself we get in this 
case a total load of 699 tons. This load is stated to be 
about as much as the engine could haul, and the per- 
formance is a remarkable one. It is to be noted that the 
friction of the train in this case does not appear, at the 
slow speed attained, to have exceeded 5} lb. per ton, the 
distribution of the resistance being probably approxi- 
mately as follows: 


lb. 
699 X 22.4=15.658 





Resistance due to gravity ... 

Engine friction at 18 lb. per ton =18X44= 792 

Train a Stlb. ,, =655x5j= 3602 
Total ee 20,052 


In regular daily work the engine hauls the ‘ Poplar 
Goods” train made up as follows : 


tons. 

2 brake vans ... sa - oes ose 20 
50 mixed trucks averaging 8tonseach .., 400 
Total ... 420 


This load the engine has to take up Highbury bank, 
which is a gradient partly of 1 in 100 and partly 1 in 87, 
and the engine can start this train on the bank in all 
weathers, 

It will seen on reference to our engraving that the 
engine has a wheel base of 11 ft. 4 in. only, and it passes 
freely round curves of five chains radius, while from 
the excellent distribution of the weight it runs very 
steadily. 

The wheels are of cast iron with spokes of }{ section, 
the pattern being that which has been so extensively and 
successfully used on the London and North-Western Rail- 
way. Each crosshead works on a single guide bar above 
the piston rod as shown. The bearing surfaces are 
throughout very large. 

The boiler contains 196 tubes, 1} in. in diameter out- 
side and 9 ft. 11 in. long between tube plates, these tubes 
exposing an external surface of 894.6 square feet. The 
firebox surface is 81 square feet, thus making the total 
heating surface 875.6 square feet. The firegrate area is 
16.33 square feet, and the flue area through the tubes 
(disregarding ferrules) is 2.57 square feet. The ratio of 
flue area to grate is thus 1 : 6.35, while the ratio of 
grate to heating surfaceis 1 : 53.6. 

The engine carries 879 gallons of water in wing tanks, 
while the coalbox at the rear of the footplate carries 
25 cwt. of coal. The footplate is protected by a cab, and 
the whole engine is, as will be seen from our engraving, 
of exceedingly neat design. The engine illustrated was 
put to work on July, 31st, 1879, and up to date it has run 
56,500 miles, of which 39,310 miles have been run with 
trains. It hasbeen doing very heavy work and the coal 
consumption has averaged 42.2 lb. per mile, or 0.21 Ib. 
per mile per ton hauled. We should add that Mr. Park 





has now five engines of the type under notice now in 
course of construction, 
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HOPPER DREDGER FOR RIGA HARBOUR. 

Tue hopper dredger, of which we give illustrations 
this week on page 386 was constructed for the harbour 
of Riga by Mr. F. Schichau, of Elbing, an engineer who 
will be remembered by our readers as a builder of 
torpedo boats, &c. This hopper dredger is one of a 
type of which the firm of Schichau have built a con- 
siderable number for various ports in the Baltic, and 
of which they are, we believe, the introducers in that 
part of the Continent. 

The dredger under notice is, as will be seen on 
reference to our illustration, one of considerable size, 
it being 195 ft. long over deck, 40 ft. beam, and 15 ft. 
depth in hold. The four hoppers for dredged material 
have a total capacity of 800 tons, and with this load the 
draught forward is only 7 ft. Gin. and 10 ft. Qin. aft. 
The dredger is fitted with two independent sets of 
engines ; one set, a pair of compound surface conden- 
sing engines, one each to drive one of the two propellers 
of 6ft. Sin. diameter. These engines have a total of 
400 indicated horse power, and have, as will be seen 
in the illustration, two cylinders, of inverted type, 
and are placed aft, about 12ft. apart. A boiler of the 
usual marine type is placed in the centre line of the 
vessel close to the engines, and by means of this plant 
the dredger can be propelled in a calm sea at the rate of 
eight knots empty or 6} knots loaded. 

The dredger had a capital opportunity of proving its 
seaworthiness when steaming late last autumn from 
Pillau to its destination, Riga, a distance of over 350 
miles in 55 hours, the weather being rather unpleasant 
at the time. This journey was, however, accomplished 
without any bitch, and the dredger put to work on its 
station directly after arrival at Riga. 

To work the bucket ladder, the hauling gear, winches, 
&c., a special engine is provided forward, while all the 
operations required aft ind midships, such as opening and 
closing the hoppers, working winches aft, &c., are per- 
formed by geared shafting from the propeller engines. 

When empty the dredger can work to a depth of 
24 ft. Sin. and is capable of raising 300 tons of material 
per hour, it thus being able, when not too far from land, 
to raise 2400 tons a day. The dredger buckets are made 
of steel plate, strongly stiffened, and hold 10} cubic feet 
each. The dredger is fitted up with all necessary 
accommodation for the crew, and has so far proved very 
successful. In conclusion, we should mention that we 
are indebted to Mr. Rudolph Zieze, of St. Petersburgh. 
the representative of the makers in Russia, for the draw- 
ings and particulars of this dredger. 


AIR COMPRESSORS. 
To THE EDITOR OF ENGINEERING. 

S1r,—Allow me to say a few words in reply to Mr. 
Sturgeon’s letter published in your valuable paper on 
page 279 of the present volume. Mr. Sturgeon supposes 
that some “‘ great mistake’’ must be in the statement that 
the air compressors show an efficiency of 95 percent. But 
the mistake is exclusively on the side of Mr. Sturgeon, for 
if he will read my letter more attentively, he will find that 
I clearly stated that the compressors at St. Anton (Arlberg) 
have shown an efficiency of 95 per cent. The conclusions 
drawn from Diagram B (vide page 173 ante) are therefore 
quite misplaced, as this diagram belongs to a compressor 
at Saaz, in Bohemia (as clearly written on the figure), and 
not to the compressors of Arlberg, which have given the 
diagram shown in A. 

Perhaps I should also explain what I wish to be under- 
stood by the term “efficiency,’’ viz., the relation of the 
quantity of air actually delivered by the compressors to. 
the quantity which they wou/d yield if theoretically perfect. 
Now, at St. Anton the number of revolutions (say n,) was 
observed, which was necessary to raise the pressure in the 
air reservoir to a certain amount; on the other hand the 
number of revolutions (say n,) was calculated, which 
would be necessary to givé the same increase of pressure 
with theoretically perfect compressors. Thus it was found 

— 95 


that —2= =. 
n' 100 








As the air in the reservoir was of the 


same temperature as that without, there was no correction 
as to temperature, but due regard was taken to the dimi- 
nished pressure of the atmosphere in consequence of the 
high elevation of St. Anten above the sea level. 

The efficiency of the compressor at Saaz has not been 
measured, but I quite agree with Mr. Sturgeon that it is 
certainly less than 95 per cent. This compressor, working 
in a sugar manufactory day and night almost without 
stopping, is of course not so well maintained as those at 
Arlberg, and a somewhat lower efficiency will therefore 
not he wondered at. 

I, am, Sir, yours obediently, 

Prague, March 30, 1881. D. Hasnis. 


IMPROVED CENTRAL BATTERIES. 
To THE EDITOR OF ENGINEERING. 

S1r,—As an extension of the North Shields double 
pivot motion, a new application of that principle can be 
introduced to traverse any central battery to either side of 
the vessel’s decks, so that the muzzles of the guns ina 
barbette battery, can project beyond the outside of the 
vessel on both sides as required, as in a broadside fire through 
a port-hole, and thus dispense with any necessity for a 
glacis, as in H.M.S. Inflexible. 

Yours truly. 
GEORGE FAWENS. 


THE REESE FUSING DISC. 
To THE Epiror OF ENGINEERING. 

Si1r,—My attention has this day been called to an article 
in your paper of March 11, under the head of ‘* The Reese 
Fasing Dise.’’ The statements made in the article are 
so surprising to me, and the work which rt exhibit is so 
radically different from anything that | have ever seen 
produced by my dise, that I ask for information before 
further explanation. Please give me the name of your cor- 
respondent who furnished you with the cuts and the article 
relating to the same; and if possible, let me know what 
works the work was performed in, together with the name 
of the proprietor referred to. I think that these gentlemen 
have made a mistake, and I wish first to examine that point 
before further explanation. Hoping that you will publish 
this, together with the information I ask for, I am, 

Yours truly, 
Pittsburgh, March 28th, 1881. Jacos REESE. 


[We do not feel free to publish the name of the firm 
above referred to without their permission ; but Mr. Reese 
can have no great difficulty in obtaining it, as the number of 
fusing dises so far set to work is, we understand, very 
limited, and Mr. Reese can readily ascertain which are in 
use and which have been discarded. As to the accuracy of 
the information we published, there can be no dispute, as 
the piece of steel from which our illustration was prepared 
was brought to us personally by an engineer well known to 
us, and who himself saw it operated upon. If, as has been 
widely stated, Mr. Reese’s fusing dise is being regularly 
employed for finishing the ends of revolver chambers, there 
should be no difficulty in forwarding to us a sample of the 
work turned out, certified by the firm using it.-— Ep. E.) 





STRAIGHT-LINK SUSPENSION BRIDGES. 
To THE EDITOR OF ENGINEERING. 

S1r,—On page 357 of your valuable periodical of 
April 8th, I read Mr. Claxton Fidler’s reply to my correc- 
tion of his oversight in Part I. of his paper on ‘‘ Straight- 
Link Suspension Bridges.’’ Thus I find myself compelled 
to ask for your kindness in inserting the following lines : 

Mr. Fidler’s paper I understand to have the purpose of 
giving a brief but correct idea as to the value of that type 
of bridges in comparison with common and I suppose 
hinged rigid catenary suspension bridges. The species to 
which Mr. Fidler’s paragraph 4 (page 300 of ENGINEERING) 
refers is useful, and deserves a correct treatment. Mr. 
Fidler begins that part 4 with the words: “If the girder 
is continuous from E to F, and is both supported and held 
down at each pier, we cannot (without a great deal of 
further information as to temperature, initial adjustment, 
&c.) tell how much of the load it may be carrying inde- 
pendently of any support from the main stays; but for the 
sake of simplicity we will assume the girder to be joined in 
the middle at C, and assuming also that it is free to move 
longitudinally at the ends, the bending moment produced 
by the half load upon EC may be foand (!) as follows.” 
He then assumes only ove stay A D,and a load suspended 
at D, when he finds a special value for the support at D, 
and from this calculation, which is correct for one stay 
(provided still that the detail connezions in the centre C 
are correctly executed), he argues shortly upon many stays. 
He now, though half admitting that the calculation is not 
very trustworthy, still maintains that ‘if the rolling load 
covers half the bridge, the bending stress upon the auxi- 
liary girder is at its maximum (sic), and is precisely (sic) 
equal to the bending stress upon the auxiliary girder of a 
common suspension bridge.”’ He also mentions the principle 
of super-position of forces. 

On the other hand, he believes to be able to show that 
T must have made a mistake in the calculation of moments. 
Now this is all wrong. Superposition of forces in elastic 
systems is admissible within the elastic limit, but super- 
position of systems is what Mr. Fidler has confounded 
with the first. The maximum moment does not happen 
under full moving load upon the half girder, nor is it equal 
to that of a common suspension bridge with hinge. If he 
uses many stays all the disturbing elements come into play, 
which at the head of bis part 4 (page 300) he endeavoured 
to avoid, and the hinge alone helps little or nothing to 
simplify the most intricate equations necessary to make a 
correct calculation. 

If an examination of straight-link suspension bridges 
shall have any value at all it must be made upon mathe- 
matically correct principles, and if thus thoroughly carried 
throngh, it will become useful. But in that case the 
maxima negative as well as positive moments must be 
determined for every point of the bridge ; and the average 
of their sums has to serve as quantity for comparison. 
The same operation has to be made with the shearing 
forces, and the material needed for suspension (in this 
instance less than for a common suspension bridge) has to 
be correctly calculated. The investigation finished it 


would be seen that such a bridge possesses very interesting 
qualities. 

The accompanying figure will more clearly show the 
nature of the system. 





ABC D represent one of the two independent systems of 
stays. The beam E C F is detached from the stays and the 
two parts E C'and C' F are independent in a vertical sense, 





3, Prior’s-terrace, Tynemouth, April 7, 1881. 


but still connected to serve as the booms of the wind brac- 


ing of the floor. The arms can roll at E and F, and under 
one-sided load the points E and F will slightly shift with 
the rollers thus seeking their exact geometrical position. 
This arrangement is sufficient and necessary. It is not 
necessary for the sake of deflections to make a correction 
of the following calculation, so that on this score Mr, 
Fidler’: remark (middle column, three lines from bottom of 
page 357 of ENGINEERING), is notin place. He, however 
must consider the deformations in case of many stays. : 

Let W be one of different loads, W', W", W'", with the 
levers Z', Z", Z'"', and let the moment of flexure of these 
forces taken for the point E be designated by M,, the sum 
of all forces shall be S W. 

There will be then for the system of suspension the 
equation 

2 dD. Co £2 = horizontal reaction. 

2. D.(b—y)+C .b=M, (equation of moments) ; and 
from these, because D in both equations has the same 
factor (b—y), 

c= M o 
26 

Now this is the characteristic equation, and says that C 
is entirely independent of y. Wherever the point D may 
be chosen, as long as M, does not change, C will not alter. 
We have still the condition, 

3. F+C+D=3 (W), 


and find 
— a 
2(b—y) 
E=3(W)—_Mo_ Mo, 
2(b-y) 26 
and also the result that the horizontal reaction equals 
My 
2h’ 


and is independent of the choice of point D, in other words, 
the material necessary for anchorage of stays depends 
only upon the loads and on h, but not on the choice of 
point D. It is the same as for a common suspension 
bridge, so that in this regard no improvement can be made 
It will be noticed that the weight of the link CC! has 
not been taken into account, and will also be left out in 
the sequel, because it does not cause any change in 
principle. In reality C C' would have to be considered, as 
it has to be long enough to practically arrange for tke 
differences of deflection of the girders at C and C'. 
The value of D changes with (4—wv), if M, happens to 
be =(b—y) . = W, it will become a. 
This is the case if, for instance, the process exist in 
> 
pairs placed equally far at each side of D. It is p==* 


if W is a single load in the point D. In this case there 
will be : 

M,=W (b-y), c= (b= v), 
and the moment of flexure at D is yl forees occarring 
between D and q= Com, y, which value if y= 


Ww : . 


becomes -b as shown by me before. 


If the forces W area uniform load spread over C E at 
2 ¢ . 
the rate of q per unit of length, M, will be + 1, and if, 


for the purpose of comparing the result with that of Mr 
Fidler, y is made = , there will be : 
c=? 9259; pub 4, pa? -% 
2.26 4’ = 4 
This is a result which would happen if the beam EC 
were cut in two and each half (carrying the total load 


q + —) were a span for itself. The moment would be 
2 


b y 
4 . r ly? 
iC ~ =q + 39 in the middle of each half beam, or at 


the quarter points as already stated in my first note, but 
so strangely found fault with by Mr. Fidler. Of course, 
the moment at D would be zero, as found by me, and not 


q- gf as stated by Mr. Fidler on page 300 (column 3). 

If Mr. Fidler’s results were good for any number of 
stays, it must also be true for one stay ; and if this is not 
so, then Mr. Fidler is wrong in giving ve as precisely the 
value in the centre of the uniformly loaded beam EC. 


In a common hinged suspension bridge the dead load k 
produces no moment, but the uniform rolling load p on the 
z 


half span produces +o or their sum of p —. 


In the stay bridge, with D in the middle, there is no 
moment of flexure in the centre D from dead load, nor 
from live load if uniformly spread upon 4, but for a uniform 
load of the length 3 b, inning at E, there is a maximum 


*-. be 
positive moment of p. =i and, if only the remaining— 


were loaded with Pp”, there would be at D a negative 


moment el and their sum would be as Finally it will 
be found that the link bridge here analysed requires in the 
chajns only the material coefficient pre 3? (: +6(2 ) ) 


where s=25. The ordinary suspension bridge gave the 

























































































































ee 


at ibe 












Orr ase nas 


=” 





ENGINEERING. 





385 














Apri 15, 1881.] 
factor (1+85): and if the cable section were not varied 
Ss 


it would be still more. For * =} the proportion of quan- 


tities would be 1.094: 1.125 respectively 1.094:1.204. 
It follows therefore that the straight-link suspension 

bridge is well worth studying ; if properly designed it offers 

considerable economy in addition to stiffness and clearness 


of mechanical design. 
Yours very truly, 








MINE VENTILATION. 
To THE EpIToR OF ENUINEERING. 

Sir,—I may not read your valuable journal again for 
some months, so imagine my joy on seeing in the last one 
that has reached me, that little bits of truth will out now and 
again, even in a fan-maker’s letter. You may remember 
I spoke some time ago about 15 ft. and 20ft. water gauges ; 
well, we are getting on, for in his last letter ‘‘ One of the 
Kight”’ tells us that *‘ with practical dimensions, little more 
than 41b. on the square inch would bring the engine to a 
standstill.’’ Now this is equal to a water gauge of 10 ft. ! 
‘Safe and usual’’ enough. One word of advice to “‘ One 
of the Eight’ at parting. Let him write to Messrs. 
Adams and Brown, and put his case before them ; these 
are honourable gentlemen, who would be pleased to hear of 
the wonderfully effective ventilator your correspondent is 
trying to push, and would correct a mistake, if they have 
made one. As the matter stands at present, their opinion — 
which seems to have been arrived at after much care—will 
be worth all the more because of the reckless statements 
which an avowed partisan has made “ in defence of pumps 
proper.” y : 

The Chilton colliery ventilator is not (as ‘‘ Among the 
Coals’’ is led to believe from the advertisements he quotes) 
the best and most efficient in this country. I believe it to 
be quite the reverse. 

Yours, &. 
NATURAL CIRCULATION. 

Brindisi, April 7, 1881. 


THE OTTO GAS ENGINE. 
To THE EDITOR OF ENGINEERING. 

S1r,—As you have noticed at length the lawsuit in con- 
nexion with the above engine in your issue of the week 
before last, will you oblige us by giving equal prominence 
to Mr. Otto’s determination to appeal against the decision 
of the Vice-Chancellor ? 

Perhaps you will allow us to add that the subsidiary 
patents of which we are joint or sole proprietors were not 
before the Court. 

I am, Sir, yours, &c., 


April 12, 1881. CRossLEY BROTHERS. 





WICK HARBOUR. 
To THE EDITOR OF ENGINEERING. 

Sir, — Referring to the paragraph upon the above 
harbour works in your last issue, it is only fair to mention 
that besides Mr. Kinipple two other engineers, viz., Mr. 
Dyce Cay, of Edinburgh, and myself, were requested by the 
Harbour Trustees to send in plans for the proposed improve- 
ment of Wick Harbour. The plans of the three engineers 
ave now open for public inspection in the Town and County 
Hall, Wick. 

I am, Sir, yours faithfully, 
Watt SANDEMAN. 

2, St. Nicholas Buildings, Newcastle-upon-Tyne, 

April 12, 1881. 


NOTES FROM THE NORTH. 

Guascow, Tuesday. 

Glasgow Pig-Iron Market.— There was no market last 
Thursday, as that was the Spring Sacramental Fast 
Day in the Glasgow district, and when the market opened 
on the following day there were no signs of any revival, 
and prices closed od. per ton under those of Wednesday. 
Some transactions took place during the forenoon market 
at from 48s. 6d. down to 48s. 44d. cash, and 48s. 6d. one 
month, the close being buyers at 48s. 5d. cash and 48s. 6d. 
one month and srllers near. The afternoon quotations 
ranged from 48s. 54d. to 48s. 4d. cash, and from 48s. 64d. 
to 48s. 5d one. month, and at the close of the market there 
were buyers offering 48s. 4d. and 48s. 5d. cash and one 
month respectively, and sellers asking $d. per ton more, 
the decline in prices over the week being nearly 1s. per ton, 
and 93d. under those of the previous Friday. Dulness 
was again the rule yesterday, and there was a further 
decline in prices to the extent of 6d. per ton. Iron changed 
hands during the forenoon at from 48s. 3d. (ld. down) to 
47s. 11d. cash, and 48s. one month, and at the close there 
were sellers over at 47s. 1ld. cash, and 48s. one month, 
with buyers near. The afternoon market was quiet, and 
the quotations were 473. 11d. cash payable at the end 
of the month, 47s. 10jd. to 47s. 9d. cash, also 47s. 11d. 
to 47s. 10d. one month, the market closing with sellers at 
47s. 10d. cash and 47s. 104d. one month, and buyers near. 
The market was quict at the opening this forenoon, when 
business was done at 47s. 9d. to 47s. 10d. cash, then 
at 47s. 9d. cash again accepted, and the close being 
buyers still at that price for prompt cash, and sellers 
near. Business was likewise done at 47s. 10d. to 
47s 1ld. one month. In the afternoon market 
business was done at 47s. 10jd. down to 47s 9d, also at 
47s. 91d. down to 47s. 8d. cash, the close being buyers at 
47s. 8d. and 47s. 8jd. one month, and sellers asking 4d. 
per ton more. The market has been decidedly quiet for 
some days, and there is a comparatively small amount of 
business doing, while the feeling of depression becomes 


more and more marked each day. The short-lived feeling 
of buoyancy which succeeded the burst of speculation by 
which the market was affected a fortnight since has itself 
given place to quietness and dalness. Purchases on Con- 
tinental account are being made very sparingly; several 
orders have again come to hand from America, but practi- 
cally that conotry may-be said to be out of the market. A 
slightly improved business is being done with Italy and 
France. Altogether, the value of business doing is quite 
disappointing when the season of the year is taken into 
consideration, and unless improvement sets in from some 
quarters it is thought that the rapidly-increasing stocks 
must eventually tell very seriously on prices. The pig iron 
freightage rates to America have been reduced to 6s. per 
ton, and one consignment has been accepted at even 1s. per 
ton lower; but even with such reductions in the rates 
there is not mach inducement to ship iron, the prices in 
New York being exceedingly low. It is especially worthy 
of note that the stocks of pig iron now held in Scotland are 
larger than at any former period in the history of the 
trade. Taking the average number of furnaces in blast 
over the first quarter of the present year at 121, and the 
rate of production at 200 tons per week, it is estimated 
that the total make for the three months (or fifteen weeks, 
counting from Christmas) was 363,000 tons. The ship- 
ments up till the end of last week were about 134,000 tons, 
and the local consumption and rail deliveries are estimated 
at 112,000 tons—or 500 tons less per week than in the 
corresponding fifteen weeks of 1879-80. Deducting the 
two last-mentioned items from the total e&timated make, 
it will be seen that the stock has been increased by 117,000 
tons, being now raised to 856,000 tons. It is probable that 
the increase is a few thousand tons in excess of the amount 
just mentioned, as, on account of the regularity of the work- 
ing the furnaces are supposed toe have produced fully the 
quantity estimated. Of the increase, 47,000 tons have been 
sent into Messrs. Connal and Co.’s public warrant stores, 
and the balance lies in the maker’s yards. As yet there is 
no talk Of any curtailment being made in the prodaction 
of pigiron. Indeed, it would seem as if it were expected 
that the stocks would go on increasing, as Messrs. Connal 
and Co. have just secured additional storage ground. Last 
week's shipments amounted to 10,647 tons, as compared 
with 18,309 tons in the corresponding week of last year. 
At the end of last week there were 543,063 tons of pig 
iron in Messrs. Connal and Co.’s stores, the increase for 
the week being 3510 tons. 

Royal Scottish Society of Arts.—The Royal Scottish 
Society of Arts met last night, Mr. Henry Cadell, Presi- 
dent, in the chair. Mr. Alexander Frazer, M.A., optician, 
communicated a paper on “‘ A Form of Ball and Socket 
Level,’’ for which he claimed the advantage that it could 
be used either with or without the ball and socket. In the 
diseussion which followed, a general opinion was expressed 
that many of the suggestions made by Mr. Frazer had 
already been adopted or tried and given up, and that tbe 
ball and socket level was generally used in preference to 
the common level. After some additional remarks from 
Mr. Sang, who spoke strongly in favour of the old English 
level, and who pointed out that a perfectly straight level 
could not be got, the communication was remitted to a 
committee. A paper was also read by Mr. John G. Winton, 
C.E., on the General Practice in the Construction of Loco- 
motive Engines. 


The Electric Light in Edinburgh.—At a meeting of the 
Town Council of Edinburgh held yesterday, it was resolved, 
on the motion of Mr. Landale, ‘‘ That it be remitted to the 
Cleaning and Lighting Committee to consider and report 
on the expediency of applying electric light in the leading 
thoroughfares of the city, with power to make such preli- 
minaries as they may deem proper.’’ It is understood that 
the committee will experimentally light up a portion of 
one or more streets with the view of educating the public. 
No vote of money has been asked or granted, but it is not 
likely that any great expenditure will be incurred by the 
committee. ‘There is no probability that any expenditure 
at all for such a purpose would have been incurred had the 
gas supply undertaking been in the hands of the Town 
Council rather than in those of a private gas company. 


Proposed Railway Extension in Haddingtonshire.—It 
is reported that the directors of the North British Railway 
have given instructions for a survey to be made of the route 
from the north base of the Lammermoor Hills downwards 
by the Tyne Valley towards the present termination of the 
Ormiston branch. This is, at all events, a step in the 
direction of opening up the higher districts of the county 
to railway traffic, and would bring Stenton, Garvald, Gif- 
ford, and Salton within its scope. By such an extension, 
also, the way would be so far opened for a junction across 
—": orca, with the projected Central Northumber- 
and line. 


Height of the New Tay Bridge.—The proposal on the 
part of the North British Railway Company to have the 
height of the new Tay Bridge fixed at 584 ft. has not been 
allowed by the Standing Orders Committee of the House 
of Commons. For the present, therefore, the Bill will 
proceed on the understanding that the height will remain 
at 77 ft. The matter bas given and is giving much 
concern to the Commissioners of Supply for Perthshire. 
Under the presidency of the Earl of Mansfield they had a 
meeting last Friday to consider the subject and how they 
should act in reference to the ory oped of the Bill through 
Parliament. Lord Mansfield said he was not prepared to go 
into statistics to show what effect a bridge 77 ft. in height 
would have on the traffic of the river—of course it would 
have some effect, but not so much as a bridge 58} ft. —_ 
—which would be a positive obstruction to the traffic in the 
river. He was of opinion that if the bridge at the low level 
was erected it would result in a loss to the agricultural and 








merchant community of Perthshire of 15,0001. or 16,000I. 
annually through the increased rates which would require 











to be paid for the transit of merchandise by railway instead 
of by water. He thought the best thing which they could 
do at present—not knowing what the future action of the 
North British Railway Company might be—was to adjourn 
till the usual meeting in the end of April. Mr. Smythe 
hoped the recommendation of Lord Mansfield would be 
acceded to, namely, that further proceedings be adjourned 
till the meeting of Commissioners on April 30. He might 
say that he had two letters, one from Mr. Calder, of 
Ardargie, who was well known as a large dealer in timber, 
and he, of course, was much opposed to the navigation of 
the Tay being obstructed. He had alsoa letter from Sir 
Robert Menzies, in London, who also entertained some- 
what similar views. The motion for adjournment was 
agreed to. 

Leith Harbour Works.—Mr. Best, the contractor for 
the new works now in progress at Leith Harbour, does 
not expect that they will be completed before the month 
of August. The amount paid up to the present is 
291,4001 

Naval and Marine Engineering Exhibition.—Messrs. 
Robert Mansel, H. R. Robson, J. L. K. Jamieson, and G. 
L. Watson, appointed as jurors in connexion with the 
Glasgow Naval and Marine Engineering Exhibition, for 
the purpose of making awards to artisans, have completed 
their duties. ‘They have given nineteen awards, consisting 
of silver medals, second-class silver medals, and certificates 
chiefly for models about equally divided between the two 
classes of shipbuilding and engineering exhibits. 





THe AcctpENT TO THE Sotway VriapDuctT. — The 
report of Major Marindin, R.E., to the Secretary (Railway 
Department) of the Board of Trade, has just been issued in 
reference to circumstances which led to the failure between 
the 29th of January and the 2nd of February last of the 
viaduct across the estuary of the Solway upon the Solway 
Junction Railway. The viaduct was commenced in October, 
1865, and completed in June, 1868. Opened for passenger 
traffic in July, 1870, it carried a single line of rails, although 
some of the piers necessary for the carrying of a double 
line had been constructed. The total length of the viaduct 
was 19140 yards, with 181 single piers and 12 double piers ; 
192 spans of 30ft., and 12 spans of 5ft- over the double 
piers. The height from low water to the rail level was 
36 ft. Having stated other facts connected with the via- 
duct, and the evidence given at the inquiry, Major Marindin 
sets forth the conclusions at which he has arrived. On 
the 19th of January last the weather was very severe, and 
on the 25th, the thaw having commenced, ice came down 
in large masses, and on the 29th several iron “‘ rakers’’ 
were found to be broken. At that time the ice was coming 
down in large blocks, the tide running at a speed of ten 
miles an hour ; and so violent were the blows of the blocks 
against the superstructure of the bridge, that the noise 
could be heard a mile away. All passenger traffic was 
stopped till low water, when the flow of ice ceased. 
Daring the next few days some columns, principally 
rakers, were found to be broken. No piers were carried 
away till the lst of February, when, during the ebb tide, 
two piers fell and six girders with them, and shortly after- 
wards ten other piers gave way. Next day twenty-nine 
more piers were down, with all the girders carried by them, 
leaving the large gap in the viaduct which now exists. 
The report p s: ‘* The evidence leaves no doubt as to 
the exceptional, or almost unprecedented, state of the 
estuary at this time, both as regards the amount and 
thickness of the ice, and the size of the floes, owing to there 
being no wind to break them up; and when the momentum 
which would be acquired by a piece of ice 27 yards square, 
and in places 6 ft. thick (the dimensions of one piece actu- 
ally measured) upon a tide ge be 10 miles an honr, is 
considered, it is not surprising that cast-iron columns, 
12in. in diameter, jin. thickness, and, owing to the long 
continued frost, in a very brittle state, were unable to 
withstand the shock..... There is no doubt, however, 
that the close proximity of the piers prevented the ice 
from getting away so quickly as it would have done if 
the spans had been wide, and that masses of ice, unable to 
escape, were again and again dashed by the tide against 
the piers, which they were unable to pass, and it is there- 
fore evident that it would in some respects be better to 
construct a viaduct in such a position as this with wider 
ea This disaster furnishes a very convincing 
proof of the unreliability of small cast-iron columns when 
used for the piers of viaducts in positions where they are 
likely to be subjected to any blow or sudden shock ; and, 
as it was proved by the fate of the Tay Bridge that they 
are equally unreliable in cases where they are exposed to 
heavy transverse strains from wind pressure, it must be 
evident that, whether for high viaducts exposed to wind, 
or for viaducts across estuaries in this climate, where they 
are subjected to sudden changes of temperature, and to 
blows from floating ice, it would be far better in future to 
avoid any such mode of construction. I do not, however, 
consider that the reconstruction of this viaduct need be 
objected to, provided due care is taken, either by the erec- 
tion of timber ice fenders, or by the substitution of 
wrought-iron rakers of sufficient strength to withstand 
the shock of the blows of the floating ice, to guard the 
cast-iron bearing columns from any such danger; but, 
upon the permanent way, strong wooden guards outside 
the rails as a protection in case of a run-off should be pro- 
vided, in accordance with the requirements of the present 
time, and it is worthy of consideration whether it would 
not be better to increase the width of the spans at the 
centre of the channel, so as to permit the ice to pass more 
freely than it does at present. The engineer in charge of 
the viaduct seems to have taken every precaution, by care- 
fully watching the state of the river and the piers, to 
guard against any accident happening to atrain.’’ We 
may mention that an illustrated description of the Solway 
Viaduct appeared in ENGINEERING, vol. i., p. 258. 
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NOTICES OF MEETINGS. 

INSTITUTION OF MECHANICAL ENGINEERS. —Thursday, April 21st, 
and Friday, April 22nd, at 25, Great George-street, Westminster. 
The chair will be taken by the President at 7.30 p.m. on each day. 
The ballot lists for the election of new members will be presented 
to the meeting, and the names of those elected will be announced. 
The following papers will be read and discussed: ‘On Rivetting 
with Special Reference to Shipwork,” by M. Le Baron Clauzel, of 
Toulon. “Results of Experiments on Rivetted Joints, made for 
the Institution of Mechanical Engineers,” by Professor A. B, W. 
Kennedy, of London, “On Thrashing Machinery,” by Mr. W. W. 
Beaumont, of London, “On Meters for Registering Small Flows 
of Water,” by Mr. J. J. Tylor, of London. ‘On the Bazin System 
of Dredging,’ by Mr. A. A. Langley, of London. 

THE METEOROLOGICAL SOCIETY.—Wednesday, the 20th inst., at 
7 p.m., at the Institution of Civil Engineers, the following papers 
will be read: “On the Frequency and Duration of Rain,” by Dr. 
Wladimir Kippen. “Results of Experiments made at the Kew 
Observatory with Bogen’s and George's Barometers,” by G. M. 
Whipple, B.Sc., F.R.A.S., F.M.S. “On a Discussion of Mr. 
Eaton's Table of the Barometric Height at London, with regard to 
Periodicity,” by G. M. Whipple, B.Sc., F.B.A.S., FMS. 
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THE LOCAL EDUCATION OF NAVAL 
ARCHITECTS. 

Ture Institution of Naval Architects has already 
done good service to the country and the profession 
by the influence which it brought to bear on the 
Government some fifteen years ago, in favour of 
the establishment of a School of Naval Architecture. 
This school has done remarkably good work, a fact 
which receives striking corroboration from the 





eminent position occupied by several of its pupils, 
and the excellent contributions which they con- 
stantly render to the Transactions of the Institu- 
tion. It is in no small degree due to the efforts of 
the institution, and the teaching at the school, that 
naval architecture has ceased to be the empirical 
art which it was twenty years ago, and has become 
one of the most exact of the applications of 
science. 

The School of Naval Architecture is, however, 
essentially a high school, intended only for pupils 
of somewhat advanced knowledge. It is, moreover, 
at present not appreciated by the mercantile marine, 
the great majority of its pupils going into the 
Government service. The question naturally arises, 
What facilities exist in the country for the elemen- 
tary training of naval architects, especially of those 
whose future career will be in the construction of 
merchant ships? We fear the answer to this 
question is not very satisfactory. The present con- 
dition of education in naval architecture resembles 
that of a country possessing excellent universities, 
but with most inferior elementary, and absolutely 
no advanced schools. The sole systematic course 
of elementary instruction to be had in this subject 
is that obtainable by the classes which prepare for 
for the examinations of the Science and Art Depart- 
ment at South Kensington, and it is greatly to be 
feared that these examinations are of so antiquated 
a type, and so limited in their scope, that they alto- 
gether fail to enlist the sympathy of mercantile 
shipbuilders, and consequently do not exert the 
beneficent influence on the training of students 
which they might do, were they brought more into 
conformity with the wants of the age. 

Mr. W. Denny, of Dumbarton, has brought this 
question under the notice of the Institution of 
Naval Architects, by reading a paper at the session 
just held, “On Local Education in Naval Archi- 
tecture.” Mr. Denny’s experience of these exami- 
nations is considerable, for in his own town of Dum- 
barton much advantage has been taken of them, 
and the local teacher is the chief draughtsman in 
the employ of his firm. The chief charges trought 
against the examinationsare, that too much attention 
is devoted to the obsolete subjects of wooden and 
composite shipbuilding ; and that the questions set 
in the final stage, or honours division, regarding 
ships’ calculations, are not of sufficient difficulty to 
entitle the student to the distinction of honours ; 
and also, that many of the most important questions 
relating to naval architecture are totally neglected, 
such, for instance, as the strength of sections of 
steamers, involving the calculation of their moments 
of inertia ; the stability of vessels with reference 
to the metacentric height, and its alterations by 
the influence of change of draught and alteration 
of the positions of weights ; the speed and power 
of steamers; Mr. Froude’s law of proportional 
resistances ; Mr. Inglis’s application of the law to 
actual results of speed trials; and, lastly, the 
question of the trim of merchant steamers as 
affected by the distribution of cargo, the consump- 
tion of stores, and the addition or removal of 
ballast. 

Regarding the first of these charges, it is alleged 
that in the two first stages of the examinations, it 
is obligatory on students to answer questions rela- 
ting to wooden and composite shipbuilding, while 
in the third or honours division, although no suth 
questions are obligatory, it is nevertheless the case 
that in some years all the questions relating to 
laying off have reference to wooden or composite 
ships, and consequently unless a student has de- 
voted much time and trouble to acquiring a know- 
ledge of these nearly obsolete arts he cannot pass 
in any one stage of the subject. It is greatly to be 
feared that knowledge of this sort, got up merely 
for the purposes of an examination, must neces- 
sarily partake largely of the character of pure 
“cram,” while the additional evil is wrought of 
taking away the student's attention from other 
subjects, neglected it is true by the examiners, but 
which will be of vital necessity to him in his after 
career. 

Mr. Denny does not content himself with criti- 
cising, but makes various proposals for the improve- 
ment of the examinations, which, we venture to say, 
if adopted will do much to extend the usefulness of 
these examinations, and to enlist for them the 
sympathy of the shipbuilding community. He 
proposes that they should extend over four years 
instead of three as at present. The first stage 
would include questions on the details of iron con- 
struction, and on the calculations necessary to 


produce an ordinary displacement curve, 
find the vertical centre of buoyancy. The second 
stage would embrace questions relating to the 
nature of iron and steel, their manufacture and 
tests, and to the calculations for finding the longi- 
tudinal and transverse metacentres. In the third 
stage, the examination would be on the strength of 
rivetted joints in calculations respecting trim, and 
the working out of examples showing the use of 
the longitudinal metacentre. In the fourth or 
honours year, the questions might relate to the 
calculation of the moments of inertia of scantling 
sections, and to calculations of stability showing 
the use of the transverse metacentre. Mr. Denny 
is convinced, from his practical knowledge of the 
progress which dra wing-office apprentices are capable 
of making within a given time, that the above 
scheme is not too difficult ; and on this point, to 
judge by the tone of the discussion which followed 
the reading of his paper, the majority of his 
audience agreed with him. Speaker after speaker 
arose, and deplored the shortcomings of the present 
examinations ; while, at the same time, they fully 
endorsed Mr. Denny’s views. So unanimous, indeed, 
was the opinion of the audience, that, if we are 
rightly informed, the Council of the Institution 
will again endeavour to influence the Government 
to give effect to the views expressed. If they 
would further succeed in obtaining for the best 
students in each year scholarships of such value as 
would enable the holders to continue their studies 
at the Royal Naval College, we have no doubt but 
that they would thereby greatly increase the popu- 
larity of the examinations. It is, we believe, no 
secret, that the scheme for selecting Whitworth 
scholarships does not work quite satisfactorily, and 
has not hitherto produced the results which Sir 
Joseph Whitworth himself sought to attain. We 
venture to suggest that some of this fund might be 
worse spent than in enabling the best competitors 
in each year to complete their studies, at the only 
school where it is now possible to obtain a complete 
education in the subjects of their profession. 





ELECTRICAL TORSION. 

Ir is a surprising fact that we can accomplish so 
much with electricity, and at the same time know 
so little of its real nature. We have just conceptions 
about heat and light, and sound ; we can picture to 
ourselves the modes of motion in air or ether which 
give rise to them ; but if we attempt to do the same 
for electricity, the ideal light is suddenly extin- 
guished and the imagination is left groping in the 
dark. We cannot even tell whether it be a fluid 
or not ; and yet we can work more wonders with 
electricity than with either light, heat, or sound. 

The principal reason for this want of knowledge 
is that hitherto we have had no instrument of 
research capable of enlightening us upon the 
molecular changes which electricity produces in its 
passage through a body. The electrometer and the 
galvanometer, sensitive as they are, will only show 
effects in mass, so to speak ; they have no analysing 
power. In the induction balance of Professor 
Hughes, however, we have at length found a far 
more subtle tool of quest, and through the skilful 
use of it by its inventor, we are likely soon to learn 
something of the true character of electricity. With 
its coils and telephone it bears to that mysterious 
agent a relation similar to that which the spectro- 
scope with its prisms and telescope bears to the 
rays of light ; and it affords a means of investi- 
gating the molecular structure of those materials 
which, though opaque to light, are permeable by the 
electric current. 

For some time past Professor Hughes has been 
experimenting with the induction balance on the 
electrical effect of torsion applied to wires of iron 
or other magnetic metals, a subject which has been 
previously studied by Wertheim, Thomson, and 
others. He was led to this inquiry by the anomalous 
behaviour of iron in his original tests with the 
balance. He then found that no two pieces of 
iron, even though they were cut from the same 
wire, would accurately balance one another. To 
discover the cause of this discrepancy he passed a 
soft iron wire through a hollow coil, as shown in 
Fig. 1, and connected it in circuit with a telephone. 
An electric current from a battery B, interrupted in a 
definite rhythm or cadence by a clockwork rheotome 
I, was sent through the coil, and he found that 
when the wire was perfectly free from torsion no 
current was induced in it by the coil, and no sound 





was heard in the telephone. The slightest twist 
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given to the wire, however, was attended by an 
induced current, and the rhythm of the interruptor 
could be distinctly heard in the telephone. More- 
over, he found that a certain angle of twist to one 
side or the other always yielded a corresponding 
strength of induced current, or telephonic sound, as 
measured by the sonometer. The form of sono- 
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meter employed is that shown in Fig. 2, which is 
more convenient than the earlier ones described by 
us from time to time. It consists of a larger coil 
A or primary, which is fixed, and a smaller coil B 
or secondary within it, which turns upon an axle, 
and carries a pointer C moving over a graduated arc. 
When the axis of the interior coil is perpendicular 
to that of the exterior coil, no induction takes place 
between them, and there is an absolute zero of 
sound ; but on turning the ioner coil through a 
given angle, a current is induced in it proportional 
to the angle. The primary circuit being inter- 
rupted bya rhythmic interruptor, this induced cur- 
rent is heard on the telephone connected to the 
inner or secondary coil. Heating the distorted wire 
was found to take out the twist, and reduce the 
telephone again to silence ; therefore it might fairly 
be inferred that the process of annealing is one 
which relieves metal wires from all internal strain. 
Here, then, we have an iron wire immersed in the 
magnetic medium of the coil generating an electric 
current when it is twisted. We need not therefore 
be surprised to find that when a current is passed 
through this wire, it is discovered to be twisted. 
This remarkable experiment of Professor Hughes 
is illustrated in Fig. 3. First, the current from two 
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bichromate of potash cells B is sent through the 
unstrained wire by means of the key K, the circuit 
of the coil being meanwhile kept open and no 
current allowed to traverse it. Then the current 
through the wire is stopped, and the telephone T is 
put in circuit with the wire by the key K, and at the 
same time the current from the battery B is allowed 
to flow through the coil. The result is that the 
wire, unstrained before the passage of the current, 
has now a considerable twist, as observed by the 
sounds in the telephone according to the conditions 
of the first experiment. In fact it required an 
opposite twist of the wire through 35 deg. to free 
the wire from this electrical torsion ; yet this was 
only the residual twist left by the current owing to 
the imperfect elasticity of the molecules of the wire, 
the trace, 2s it were, of the current’s course through 
a viscous medium. Reversing the current produced 
a twist in the reverse direction, and it was elicited 
that if the observer placed himself at A and looked 
along the wire, a positive current flowing into the 


whereas a negative current gave it a twist from right 
to left. 

Mechanical vibration, produced by strumming 
wire like a harp-string, took out the electrical 
twist by shaking the molecules; and applied while 
the twisting current passed in the wire it increased 
the residual torsion. In the same way heating the 
wire in a spirit flame annulled or aided the effect. 
So, also, did the approach of a magnet to magnetise 
the wire; and hence we are led to suppose that 
heat and magnetism are of the nature of mechanical 
vibrations. Magnetism, indeed, seems to propagate 
itself by waves, as we recently remarked in a note 
on Mr. Stroh’s experiment. ‘There the approach of 
a magnet to a skeleton telephone is accompanied by 
a breathing sound which could only arise from a 
disturbance of a vibratory nature. 

But Professor Hughes goes a step beyond the 
residual torsion left by the current. He observes 
the full twist produced by the current itself. ‘This 
is done by simply transposing the telephone and 
battery in the experiment shown in Fig. 1. We 
have now (Fig. 4) the telephone connected to the 
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coil, and the battery B and rheotome I in circuit 
with the wire. The current under these circum- 
stances produces a very strong twist to one side 
or other, according to its direction, and silence is 
brought back to the telephone by twisting the wire 
strongly in the opposite direction. When the 
current is cut off the molecules of the wire spring 
back to nearly their old positions, but not quite, 
and their failure to do so is observed as the residual 
twist of the former experiment. On _ suddenly 
reversing the current this molecular leap, if we 
may so term it, is distinctly heard as a Joud “ click” 
in the telephone. 

The spiral path of the current is still further illus- 
trated by the fact that when the current is flowing 
through the wire, the coil can be turned through an 
angle until the telephone is silent, as would be the 
case when the plane of the coil is perpendicular to 
the line of the current; and the reversal of the 
current renders it necessary to reverse the angular 
displacement of the coil. 

The molecular movements in the wire caused by 
the rhythmic current flowing through it are plainly 
heard by the naked ear as a ringing musical tone ; 
and if a microphone be substituted for the inter- 
ruptor the wire acts as a speaking telephone receiver. 
Here then we have an explanation of the iron-wire 
telephone of Colonel Navez, and probably also of 
the fine copper-wire telephone of Mr. Preece. 
Heating the wire raises the pitch of these tones by 
increasing the rapidity of the molecular vibrations ; 
but lowers the molar or transverse tones by increasing 
its length. Moreover it is another argument in 
favour of the vibratory character of magnetism that 
it also increases the activity of molecular vibration 
in the wire and raises these electric toves, 

Be this as it may, however, it seems to he proved 
that the electric current traverses a wire ina spiral 
course ; and that is the first real knowledge we have 
gained concerning the essential nature of electricity. 
Professor Hughes’ experiments are far-reaching, and 
we may not anticipate any of his results; but it 
seems probable that he will be able to demonstrate 
that neither electricity nor magnetism are ‘ fluids,” 
so called, but modes of motion like elasticity and 
heat. However, marvellous it may appear, we need 
not be astonished if we ultimately find that all the 
physical forces are propagated not by the intrusion 
of new atomic streams, but by the jars and oscilla- 
tions of matter already in its place. To compare 
great things with small, indeed, the manifold and 
various effects of nature might thus be likened to 
the different tones which are struck upon an instru- 
ment of music. 











THE CONVERSAZIONE OF TELEGRAPH 
ENGINEERS. 

THE visit of the distinguished Professor Helm- 

holtz to this country in order to deliver the Fara- 

day Lecture was celebrated on Monday evening last 





wire at that point gave it a twist from left to right, 


by a conversazione of the Society of Telegraph 


Engineers and of Electricians held in his honour, 
Professor George Carey Foster, President of the 
Society, received the guests in the rooms of 
University College, Gower-street, where a fine 
display of apparatus was arranged. The vestibule 
was ht by Crompton’s electric arc lamp, and the 
hall itself was partially illuminated by Swan's 
incandescent globes, which are, we understand, 
about to be introduced into the Times office and 
the private residences of Mr. Walters, M.P., Mr. 
Spottiswoode, President of the Royal Society, and 
the Marquis of Salisbury. 

The apparatus included all the most recent 
electrical inventions which have originated in Eng- 
land, as well as the latest forms of old and well- 
known instruments. Mr. Shellford Bidwell, L.L.B., 
exhibited his telephotograph, delineating a human 
face in rude outlines, which are the first-fruits of 
that most delicate light telegraph which is looming 
in the future. The apparatus with which Mr. W, 
H. Preece, F.R.S., performed his recent experi- 
ments on the conversion of radiant energy into 
sound attracted considerable attention, as also did 
the beautiful and philosophical contrivances of 
Mr. Stroh for imitating the human voice. Naturally 
enough these were of special interest to Professor 
Helmholtz, who has done so much to advance our 
knowledge of acoustics. A fine specimen of Pro- 
fessor Hughes’s induction balance and sonometer 
was exhibited by Mr. Groves, the optician, and Mr. 
E. B. Bright showed his new system for diselectri- 
fying spun wool, as recently noticed by us, and his 
street fire-alarm, which has, after an exhaustive 
trial against the American clockwork system, been 
recommended by Captain Shaw for adoption by the 
Metropolitan Board of Works. 

Messrs. Elliot Brothers exhibited a very hand- 
some electro-dynamometer, of large size and exqui- 
site workmanship. It is intended for the United 
States, and was constructed after designs furnished 
by Professor Trowbridge, of Harvard University, 
and others. A selection of testing instruments and 
marine galvanometers accompanied this triumph of 
electrical mechanics. Messrs. Latimer Clark, Muir- 
head, and Co. contributed a great number of novel 
and ingenious apparatus, including Mr. G. K. Win- 
ter’s new block instruments for railway signalling, 
which are proving very valuable on the single lines 
of India ; Professors Perry and Ayrton’s dispersion 
photometer, Mr. Liveing’s electrical firedamp 
detector, and Dr. Muirhead’s inductive-resistance 
wire for winding the bobbins of the rheostat 
required to balance the actual telegraph wire in 
working land lines on the duplex system. This is 
simply a silk-covered copper wire wound spirally 
with a narrow strip of Dutch metal foil, which, 
being connected with “ earth,” forms an inductive 
plate surrounding the conducting wire conveying 
the current, and thus retards the passage of the 
latter as the induction of the earth retards the pas- 
sage of a current along an aérial line. Howell's 
manganese battery was also exhibited by this firm, 
and as it has received the praise of Mr. Hockin, 
it is worthy of remark. It differs from the ordinary 
Leclanché battery in the make, and the addition 
of white sulphate of manganese to the lumps of 
dioxide of manganese and graphite which are 
packed round the carbon pole. The amalgamated 
zinc plate, of a spear-head pattern, is plunged 
into a porous chamber containing a solution of 
sulphate of ammonia, and this chamber is’ enclosed 
in a slotted stoneware cylinder, and a solution of 
sulphuric acid and water is poured into it so as to 
soak the manganese through the slots, and establish 
the liquid connexion between the zinc and carbon 
poles. The electromotive force of the cell is 2.14 volts, 
its resistance 5 to 6 ohms, a lower figure than that 
of the Leclanché, and due to the mixture of white 
manganese. Among other exhibits we may mention 
the galvanometers of Messrs. Siemens Brothers 
with the semi-transparent scale of Mr. Jacobs, the 
electro-synchronised clocks of Messrs. Barraud and 
Lund’s, Mr. Coxeter’s neat medical batteries, the 
one-wire block instruments of Mr. Spagnoletti, and 
the selenium elements of Mr. Sabine. Professor 
Foster exhibited several experimental apparatus, 
Professors Ayrton and Perry a model apparatus for 
measuring the efficiency of an electro-motor, and 
Professor Kennedy put in action his machine for 
testing the strength of materials up to 50 tons. 

One of the most interesting stalls in the room was 
that whereon Mr. Latimer Clark had exposed a num- 
ber of literary treasures. These consisted chiefly of 
old and rare books on electricity and magnetism, 








including the three earliest books of all upon the 
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subject ; but there was amongst them a priceless 
curiosity in the shape of an unpublished letter of 
Newton, in which he recognises the similarity 
between the electric spark and lighting, and seems 
to anticipate the great discovery of Franklin. The 
letter is dated London, December 15, 1716, and 
addressed to Dr. Law, Suffolk. After remarking 
that he kept his health during study, by taking 
eight or nine hours’ sleep, he goes on to say, “ I have 
been much amused by ye singular Qevomeva 
resulting from bringing of a needle into contact 
with a piece of amber or resin fricated on silke 
clothe—ye flame putteth me in mind of sheet light- 
ning on a small (how very small) scale. But I 
shall in my epistles abjure Philosophy whereof 
when I come down to Sakly I'll give you enow.” 
These ancient writings, which attracted much 
notice, were further supplemented by a selection 
from the Ronalds Library, judiciously made by 
Mr. A. J. Frost, the librarian, and by the engraved 
portraits of eminent electricians as well as the 
precious relics of the earliest telegraph lines. 


LITERATURE, 


obiieatat 
The Iron, Steel, and Allied Trades in 1880. Annual 
Report to the Members of the British Iron Trade Asso- 
ciation. Issued March 15, 1881. London: E. and F. 
N. Spon, and British Iron Trade Association, Victoria- 
street. 
Tuts is the second annual issue of the British Iron 
‘Trade Association, and contains statistics of the 
year’s work in the most important industries of the 
country. Perhaps the most striking feature in this 
record is the enormous increase in the importation 
of ore, which twelve years ago amounted only to 
114,435 tons, but which last year reached the unpre- 
cedented figure of 2,634,400 tons, 13 per cent. of 
the whole of the ore used in the production of 
17,300,000 tons last year having been brought into 
the country. From the Cleveland district 6,486,000 
tons were raised, producing 1,991,000 tons of iron. 
This district produced 33 per cent. of the whole ore 
raised in the country, Scotland 17 per cent., Lan. 
cashire and Cumberland 15, North Staffordshire 9, 
Northamptonshire 8.5, and South Wales 2.5, South 
Staffordshire aud Lincoloshire contributing the 
remainder. During the year 100,000 tons of ore were 
exported from this country, of which 90,000 tons 
went to the Uuited States. ‘The total amount of 
pig iron manufactured in Great Britain last year 
was 7,721,833 tons, an increase of 28.4 per cent. over 
that of 1879. The Cleveland district showed the 
greatest increase—729.410 tons, and Northampton- 
shire the least—2227 tons. The production in Scot- 
land was 117,000 tons more than in 1879. At the 
end of the year the stocks on hand amounted to 
1,541,411 tons, of which 739,000 tons were in 
Scotland. The number of pig iron works at the 
end of the year was 179, of which 68 were idle. 
‘The South Wales district showed the worst result, 
no less than 15 out 20 works being closed; in 
Scotland, on the other hand, 3 were closed out of 
23; in Cleveland, 9 out of 29; in South Stafford- 
shire, 23 out of 32. Of furnaces, 573 were in 
blast, 394 out of blast, and 21 were being built. 
Scotland had 123 in operation, against 26 idle; 
Cleveland, 120 against 40; South Staffordshire, 41 
against 104; and South Wales, 70 against 95. The 
total production of pig iron in Cleveland was 
2,510,853 tons, of which 6]4,564 tons were 
exported, chiefly to Germany and Holland, which 
took 219,388 tons, and to America, 125,988 tons, 
The exports of Scotch ore were 440,200 tons, the 
same countries taking respectively 105,385 tons and 
34,476 tons. The Cleveland coastwise shipments 
were 464,943 tons, and those of Scotland, 200,848 
tons. As regards the price of pig iron, the last 
year has shown very great ranges in prices—in 
Cleveland from 63s. 9d., and in Scotland from 
73s. 4d. to 44s. 6d. per ton. 
The following Table, showing the production of 
pig iron in the chief iron-producing countries of the 
world, is instructive : 




















| | | Increase Per Cent. 
Country. | 1869. 1879. | or of Increase 
Decrease. or Decrease. 
| tons tons } tons 
Great Britain .. | 5,445,757 | 5,995,000 |+ 549,243 +10 


United States 1,916,641 | 3,070,375 | + 1,153,734 +60 


Fr nee 1,018,899 | 1,344,759 |+ 325,800 +32 
Germany 1,180,579 | 1,639,676 |+ 459,099 +39 
Belgium 534,319 | 448,371 | — 85,948  —16 
Sweden oes e 176,068 205,800 | + 29,732 +16 
Russia ae 340,000 425,000 | + 85,000 +25 


Austro-Hungary ...| 405,482 | 410,000 | + 5482 . +12 





The manufactured iron trade shows relatively 
good results for the past year, but the statistics 
given only refer to the Cleveland district, where the 
total output has been over 508,000 tons, the best 
result since 1874. The nature of the manufacture 
has varied considerably as will be seen from the 
subjoined Table giving the totals for several years. 











Manu- | <q | 2 | 2 | 2 ae | , 
facture. | 1873. | 1874, | 1876. 1878. 1879. 18380. 

| tons. | tons, | tons, | tons. | tons. | tons. 
Rails +++} 320,000 | 265,000 | 107,800} 21,000 6.700| 27,414 
Plates +«+-| 165,592 | 178,272 | 172,374 | 234,000 173,606 316,720 
Bars «| 79,000) 91,000 88,000 | 68,000 64,700 71,377 
Angles... 44,302, 45,900) 52,664) 90,000 48,700 92,897 
“ Total ...| 608,894 | 530,172 | aad 413,000 | 293,700 508,408 

| | 


Iron rails, which declined to 6700 tons in 1879; 
rose to 27,414 last year, when the prices varied from 
6/. 6s, 5d. to 5/. lls. 9d. Plates and angles hada 
very large rise, 80 and 90 per cent. respectively over 
1879, owing to the stimulus given to shipbuilding. 


In South Wales about 255,000 tons of manufactured- 


iron, chiefly rails, were made during 1880. ‘The 
exports, including tin plates and old iron, were very 
Jarge, heavier than in any year since 1873, when it 
reached 1,715,748 tons, as compared with 1,605,000 
tons last year. Referring to the manufactured iron 
trade of the world, we find, comparing 1869 with 
1879, the same leading characteristics as those re- 
marked for pig iron, especially the great rise in Ame- 
rican produce and the marked fall in that for Belgium. 





| 
Percentage of 














Country. I wee. ee a | Increase or 
- ~— | Decrease. 
tons. tons. 

United States ... 1,226,356 2,047 484 +66 
France ... ons 701,201 837,903 +19 
Germany sae 751,467 1,010,000 +35 
Be'gium... 468,565 410,527 | —12 
Sweden... we 176.068 205,800 | +17 
Russia .., nes 235,000 267,000 | +13 
Austro Hungary 135,000 140,000 | +3 

Total ‘nae 3,694,657 4,918,714 +33 





Consistent with the rise in other branches of 
trade, a marked increase is shown in the output of 
Bessemer steel during the year, amounting to 25 
per cent. over that of 1879, the total weight of 
ingots having been 1,044,382 tons. Of this total 
the South Wales district produced 3(/$.233 tors, 
Sheffield 273,365, and Lancashire 167,870. ‘There 
were 739,910 tons of rails rolled, as compared with 
519,718 tons in 1879; South Wales turned out 
258,404 tons (including, however, some made by 
the open hearth process), Sheffield 151,174 tons, 
and Lancashire 116,4*] tons. ‘This amount of 
Bessemer steel was produced from 78 converters, 
the total number in the country being 106, besides 
10 others in course of construction. ‘These 116 con- 
verters were divided among 27 works, of which 
Barrow owned eight, the Cleveland Steel Works 
six, Ebbw Vale six, and the Crewe Works four, none 
of these 24 being idle. On the other hand, the 
Mersey Works at Liverpool had four converters 
at work and four standing, and the Atias Works 
two at work and four standing. The Carnforth 
Hematite Iron Company, the Cleveland Iron and 
Steel Works, the Erimus Steel Works, the Rhymney, 
and the Cleveland Steel Works were each building 
two new converters. The average quantity turned 
out per converter during the year was about 13,400 
tons. This was only about one-fifth of the quantity 
turned out by some of the American converters. 
During last year there were produced from each of 
the two 6}-ton converters of the Cambria Iron Works, 
Pennsylvania, no less than 63,097 tons; so that seven- 
teen 6$-ton converters could in the United States 
have turned out the produce of the 78 converters in 
this country. The make of Bessemer steel plates for 
shipbuilding in 1880 was 135 per cent. greater than 
in 1879, and reached 21.500 tons, nearly half of 
which was manufactured by one firm. A very great 
variation occurred in the market prices of steel 
rails, ranging from 6/. in January to 10/., from which 
figure they receded to the same price at which the 
year was commenced, The following Table shows 
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| Percentage 
Country. | 1879 | 1880. Increase. of 

| | Increase. 

‘J tone. | tons. tons. 

United Kingdom | 834,511 | 1,044,382 209,871 25 
United States ...| 829,439 | 1,074,266 244,827 29 
Germany... 469,096 643,096 174,000 34 
France ... . | 339,410 384,410 45,000 13 
2,472,456 | 3,146,154 673,698 27 





the production of Bessemer steel during the last two 
years, and corresponds with those already given for 
pig and manufactured iron. 

_ The manufacture of open-hearth steel is develop- 
ing rapidly in this country as elsewhere, the increase 
during last year over 1879 having been 43.4 per 
cent., the total quantity, however, being small— 
251,000 tons. ‘This output was divided among 
thirty manufacturers, the largest being the Landore 
Siemens Steel Company, with 24 furnaces, followed 
by the Steel Company of Scotland with 20. There 
were altogether 126 furnaces as against 102 in 1879, 
and 17 more were reported in course of construc- 
tion. In this branch of industry Great Britain 
enjoys at present a decided lead, as will be seen 
from the following list : 











| Number of Estimated Capacity 
Country. | Open-Hearth Total per 

| Furnaces, Capacity. Furnace. 
| tons. | tons. 
Great Britain ... 143 538,000 3761 
United States ...| 45 | 805,000 6777 
Russia ... eee 23 76,000 3304 
Germany eee 42 | 150,000 3507 
France .., oo! 47 | 110,000 2340 
Austria .., ool ll | 45,000 4090 





The output of crucible steel is comparatively 
insignificant, having been only 3050 tons during 
1880, and there were besides ]5U0 tons of steel made 
by the Hadfield process, 

Turning now to the coal trade of Great Britain, 
or rather to that part of it relating to export and 
iron manufacture, we find that the following stupen- 
dous quantity was employed during 1880: 


| 





| Per Cent. 





me 1879. 1880. | Increase. of 
| | | Increase. 
tons. | tons. | tons. | 
Exportation ... «.. 16,442,296) 18,702,551) 2,260,255 13 


Foreign steamers... 4,401,120) 4,926,076 524,956 11.9 
Pig iron manufacture 13,117,411) 16,988,032) 3,870,621 29.4 


33,960,827| 40,616,659 6,655,832 | 19.8 
' 








Germany and France were our best customers, 
the latter taking nearly 4,000,000 tons, and the 
former over 2,000,000 tons, while there were about 
1} millions exported to Russia. ‘The average price 
of the coal exported was 8s. 11d. per ton, repre- 
senting a total of 8,378,000/. From the ports of 
the ‘Lyne, Sunderland, and Cardiff the largest 
quantities were shipped, approximating respectively 
to six, three, and eight millions of tons; in all 31 ports 
are set down as shipping from 4000 tons a year 
upward. 

We need give but little space to the progress of 
shipbuilding during the year, as we have so recently 
dwelt in detail on the subject so far as it relates to 
the chief site of the industry—the Clyde. But the 
following Table will be found of interest, showing 
as it does the comparative condition of ship- 
building in 1879 and 1880 for the whole of the 
United Kingdom : 











| Per Cent, 
Tonnage | Tonnage | 
Port. Increase. of 
Launched. Launched. | Increase. 
1879. 1880. | tons. 
Clyde ... ooo --- 168,460 236,579 68.119 40 
Tyne... eee -. 139,843 149,082 9,239 6 
Wear ... eee oes 92,179 116,227 24,048 26 
Tees... aes ase 31,756 48,506 16,750 52 
Humber eee aes 7,400 11,836 4,436 59 
Dundee.,, éa0 2 12,380 15,621 3,241 26 
Mersey ... = oe 38,000 41,000 3,000 7 
Southampton .. a 5,764 10,868 5,099 88 
Barrow ... eee ese 8,040 14,039 5,996 73 
Leith ... ose in 3,240 6,361 3,121 96 
Belfast... 1. 18,000 22,000 4,000 22 
Thames coe «. 25,000 29,000 4,000 16 
Other ports... ose 15,000 20.000 5,000 33 
H.M.dockyards ,,.. 13,400 14,735 1,335 | 9 
_— ODER, (Te EN MeN 
| 578,462 735,849 | 157,488 | 29 








Steel is of course entering more and more largely 
into the construction of ships, and the prices of 
this material have, as will be seen, been very 
largely reduced of late years; in 1873 the price 
of plates having been 21/. and of angles 17/. per 
ton, while last year they were reduced to 
112. 14s. 5d. and 11/. respectively. As illustrating the 
enormous supremacy of this country as a naval power, 
we subjoin the following list of steam vessels made 


up to July last of a few of the leading nations : 
No. Gross Tonnage 


England ... ose bis 3787 4,265,619 
United States... eee 548 634,292 
France... eco ose 335 423,787 
Germany ... ees me 277 289,429 
Spain wi one ove 266 205,498 





Russia... se om 166 128,729 
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Intimately connected with the iron manufactures 
are the construction and increase of railways, on 
account of the facilities they offer for the transport 
of material, for opening new centres of supply, and 
for the amount of iron and steel they absorb for 


their construction and maintenance. Probably the 
existing condition of the railway systems of some of 
the chief countries will be best appreciated if placed 
in a tabular form: 



























|e /88 93 lag= | 2. 12 
i s.c° 22 =m oe so = 
|= |S 26 kk & 2 Ss) 
Count 8 Es se yi° sa .,.! aa S 
ountry. = —% eme bios ~3 28 
| & Se Se2B\SS5e) SEL 20 
2 et Sslsssa r= a 
| & as gs Zlgsea 2§ o & 
Ss 13 Sami|Fonm 2s Be 
|_3 alll ‘etal Saeed ML. & 
| 
United Kingdom.,.|17,680| 238 65 1754 (674,059,060) 4.31 
United States ...82,150| 3250 43.9 622 (870,833,000) 4.6 
France... --/13,500) 294 15.7 2636 (379,720,000) 4.6 
Germany ... ---/24,811) 1074 8.3 2815 (395,561,239; 4.2 
Austro-Hungary 11,011} 567 21.8 3254 (235,799,000) 3.4 
Italy ese | 5,006; 131 22.8 5360 | 97,989,000; 2.1 
Russia — 721 643.3 6343 





During last year over 7000 miles were added to 
the United States system. 

We have not space to follow the very interesting 
work we have been reviewing through statistics 











ba eee bed 


of the exports of iron and steel from England 
during 1880, further than to mention that nearly four 
million tons were exported, valued at 28,307,000/., 
representing over 10 per cent. of the total main 
exports of the country ; rather more than one-third 
of this amount went to the United States. 

We have said enough to show the high value of 
the report, which reflects great credit on Mr. Jeans, 
the able secretary of the British Iron Trade Asso- 
ciation as well as of the Iron and Steel Institute. 
The most striking features of the report are those 
showing the rapid development of the iron and steel 
industries in the United States, an advance so rapid 
that its production will soon be far in excess of 
ourown. To this must be added the fact that the 
American steel works turn out a far larger amount 
per converter than we do. When it is considered 
that many new works are springing up in the 
United States, and that enormous capital, enterprise, 
and skill are being brought to bear on iron and 
steel production, it will be evident that our exports 
to that country must diminish year by year till they 
become extinct ; and it is not perhaps too soon for 
manufacturers to inquire what will happen after 
that point is reached. Another point of vital interest 
brought out in this report, is the fact that we are to 
an enormous extent dependent upon external sources 
for our supplies of ore. 


Fig.2. 
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THE INTERNATIONAL EXHIBITION OF 
MILLING MACHINERY.—No. III. 
By D. G. Tepper. 

THE important display to be made by Messrs. 
Nagel and Kaemp, of Hamburg, at the ensuing 
exhibition of milling machinery, will illustrate a 
system of roller milling differing from all others. 
The structure (see Figs. 1 and 2, above) in 
which the machinery will be erected, will be 
29 ft. by 33 ft., and will have five floors. The 
weight of the building and machinery combined 
will be about 150 tons. Messrs. Nagel and 
Kaemp’s system consists : a In the crushing 
of the corn, bran, and middlings or semolina 
between chilled iron rollers of large diameter, 
having a perfectly smooth surface, and revolving at 
equal circumferential velocity. The roller shafts 
are of cast steel. One roller only is driven, this 
being effected by two pulleys, one at either end. 
The “loose” roller is made to revolve by the pres- 
sure of its periphery against that of the “fast” 
roller, differential motion being thereby avoided. 
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The bearings of the loose roller are carried by | 


one strong semicircular cast-iron arm or lever by | 
which the regulation of the roller mill is directly 
effected. An apparatus containing a strong steel 
spring is applied to the centre of the lever, 
and thereby an elastic pressure may be imparted, 


and the distance between the rollers altered at 
pleasure. (2) In the thorough loosening of the 
parts, which have been crushed in the roller 


mills by means of a machine termed a dismem- 
brator, which resembles very closely a Carr disinte- 
grator. The machine (see Fig. 3) has two discs 
fitted with concentric rows of steel pins, the pins 
of one dise overlapping those of the other by nearly 
the whole length of the pins. One of the discs is 
stationary, while the other revolves at a speed of 
about 3000 revolutions per minute. The material 
to be operated upon enters at the centre of the 
stationary disc, and by centrifugal force is driven 
towards the periphery, passing on its course 
through the several concentric rows of teeth or 
pins, and thus becoming thoroughly loosened or 
separated. Fig. 3 is a longitudinal section of the 
dismembrator as ordinarily made. The products 
obtained from the roller mill are fed into the 


a 
TMT | 


Jongitudinal section. 





machine from the hopper G, by a slowly revolving | 
feed roller 0, driven by a wormwheel gearing ; an 
adjustable valve ¢ serves to regulate the rate of | 
feed. The casing of the machine is made tight} 

















































































































so that as | chambers, in the walls of which there are openings, 
the size of which, and consequently the action of 
the air current from the fan beneath, can be 
receptacle, no air can enter into the casing from | regulated by valves; finally the cleaned material 
the outside. (3) In separating, as completely as | falls to the bottom of the machine, and is carried 
possible, by means of centrifugal dressing machines|away in the ordinary way. Having given a 
and middlings purifiers, the material ee a description of the machinery used in 
the dismembrators, in order that it may sub- | Nagel and Kaemp’s process, it may be well to 
sequently retreated to produce pure finished flour and give the following extract from a paper read by 
clean bran. Messrs. Nagel and Kaemp’scentrifugal | Mr. H. J. Sanderson, describing the application of 
dressing machine is so well known and so generally | the system in a mill ; ‘ 
approved, that it is needless to enter into any de-| The cleaned wheat is first passed through one roller mill 
scription of that machine here, except to mention |and, after being crushed, enters one dismembrator wher® 
that by some recent improvements in the diameter | the crushed parts of grain become thoroughly loosened 
of the reel, &c., the capacity of the machine | from one another ; the material is now in a proper condition 
has been doubled to enter the dressing machines. 
“Th : ‘Ger ¢ qs od for th —— | The a of the dismembrator after being elevated 
le purifier to be used for the coarse semorna | is divided into two equal parts. Each portion enters 
will be a new one, now being manufactured | q separate ——— dressing cylinder. The largest 
by Messrs. Nagel and Kaemp, and the inven-|middlings and the heavy bran are we these cylinders 
tion of Johan Prokopec, of Prague. Fig. 5 | separated from the rest of the meal, the latter Passing into 
isa perspective view of the machine, Fig. 6 q | four cylinders situated below. The latter cylinders pro- 
BS pe ‘ Th sonteh 4 ‘be = ted | duce, besides several assortments of middlings, the first 
: 2 © material to reated | pun of flour. The percentage of flour so produced may 
is fed from a hopper at the head end of the! be regulated with great exactness by the setting of the 
machine on to a sieve, clothed with about four | rollers. , 
kinds of meshes, the finest at the feed end. Imme-| The heavy bran already mentioned passes directly from 
diately under the sieve are eight slanting surfaces | the first ae into a second roller mill and 
s tte c gee” ©: 74): | after being crushed enters a second dismembrator, passing 
CORVEEENE two and two, from which the middlings through which it is conveyed into a single cylinder cen- 
pass into distributing gutters through openings. | trifugal dressing machine, which now dresses out the bran 
The sifted middlings pass from the gutters into |ina thoroughly finished state. From this machine the 


around the shaft A by stuffing-boxes, 
long as there is any material in the hopper and the 
outlet of the machine is connected with a proper 
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flour and middlings pass together into two centrifugal 
cylinders below, and from these machines, besides several 
assortments of middlings, the so-called ‘‘ bran flour’’ is 


produced. f 

The several assortments of middlings now remain to be 
operated upon, and these, after being divided into different 
quantities according to size and specific gravity, and after 
purification, are conveyed into three separate roller mills, 
each roller mill receiving its supply of middlinzgs of a more 
or less uniform size. After being separately rolled the 
whole pass together into one dismembrator, which operates 
upon the crushed middlings in a similar manner to that 
already described in the two previous processes. 

The produce of this dismembrator is now divided into 
two equal parts, and conveyed to two centrifugal dressin 
machines, and from thence into four cylinders situa’ 
below. 

These cylinders produce, beside several assortments of 
middlings, the first quality of middlings flour. 

The middlings which have thus been dressed out of the 
middlings, or semolina flour, are in some respects equiva- 
lent to those which are usually termed “ tailings,’ but 
inasmuch as they are ‘‘sharper’’ than the ordinary run of 
tailings, I take the liberty of retaining for them the more 
dignified title. 

These middlings, or tailings, are now once more con- 
veyed to the purifiers, and from thence to three separate 
volar mills, where they are again crushed, passing after- 
wards together into one dismembrator. 

The product of this dismembrator is now conveyed to our 
centrifugal dressing machine, and from thence to two 
cylinders below. 

The tailings produced from these cylinders are, as a 
rule, not of sufficient value to be re-worked, but where the 
case is otherwice, the more valuable tailings may be 
re-purified, and passed once more to one of the last men- 
tioned three roller mills, where a margin of capacity 
will be found to perform this occasional extra work. 

It may perhaps not be out of place here to mention that 
a peculiarity of this system is that, even after an almost 
endless process of re-rolling under heavy pressure, the tail- 
ings never attain to that soft consistency which is found in 
the case of tailings which have been dressed out of rolled 
middlings, which have been produced by means of stones ; 
this again is due to the absence of friction during the whole 
process of the reduction of the grain. This sharpness is 
caused by the particles of bran, and not from the fact of 
any valuable middlings remaining amongst the tailings. 

The system which will be worked in the Exhi- 
bition will consist of three chilled-iron roller mills, 
one double-sided dismembrator, two automatic 
filters, five centrifugal dressing machines, and one 
Prokopec purifier. The engravings Figs. 1 and 2 
depict the general arrangement of the machinery. 
The mill will work intermittently, performing the 
various portions of the process at different times. 
The wheat will be crushed in the roller mill, 
marked a, in Fig. 1 (see also in Fig. 4), passing 
immediately afterwards into the dismembrator 
at the side marked /,, and the product after 
being, by means of the filter fj, freed from any 
slight moisture which may have been evolved, will 
be elevated to the centrifugal dressing machines ¢,, 
where the first separation takes place in the form of 
heavy bran, which passes directly from the dressing 
machines already mentioned to roller mills a? and 
a’, which crush the large and small bran respec- 
tively. The two assortments of bran, after being 
in this manner crushed on separate roller mills, 
will now again join together upon entering the 
dismembrator at the side /*, and pass through the 
filter /?. From the dismembrator the product, now 
reduced to light bran and meal, will be elevated to 
the centrifugal dressing machine c*, from the tail 
end of which the finished bran will be discharged. 
The operation of rolling the wheat and_ bran, as 
described above, will be carried on for a certain 
number of hours on each day during which the 
Exhibition is open, and the finished products, con- 
sisting of, first, run flour, bran flour, and offals, 
will be sacked during this time, and the various 
assortments of semolina and middlings, after 
passing over the purifier ¢, will be collected 
in hoppers until the process of rolling the wheat 
and bran is at an end, when the operation of 
reducing the semolina and middlings to flour will 
commence, the machinery used in the first pro- 
cess being the same as that used in the second, 
with the exception of a slight alteration in the 
coating of the dressing machines. The products 
of the second process (semolina and middlings 
reduction) will be middlings flour, tailings, germ, 
and offals. The middlings flour will be at once 
sacked uff, the tailings, or such of them as are 
of any value, being returned to the purifier d, and 
afterwards collected in hoppers until the second 
process shall be complete. The germ will be sepa- 
rately extracted and will remain perfectly distinct 
from the offals, which latter will be sacked off by 
themselves. The second process having ended the 
purified tailings will be operated upon by the same 
machinéry, the products being tailings, flour, and 
offals, 





The machinery will be driven by one of Robey's 
30 nominal horse power engines. A lift of Messrs. 
Nagel and Kaemp’s construction, worked by their 
patent frictional winch, will also be exhibited. 








NOTES. 
[rattan Rattway ComMMISsIoN. 

Tue Report of the Italian Railway Commission 
has at last been presented to the Chamber ; and, 
although it has not yet been published, we learn 
that the following are the heads upon which an 
opinion is.expressed. Seven points are taken up: 
the general working of the three chief Italian ra'l- 
ways ; the convention suggested by Signori Spaventa 
and Depretis, in connexion with which is a com- 
parative study of all the various systems of pur- 
chase of railway material (by contract and other- 
wise) ; the State working of Italian railways as at 
present exercised; the comparative advantages of 
State working, as opposed to private enterprise ; 
the private working of lines leased from the Govern- 
ment ; and finally, the improvements and modifica- 
tions which the commission suggests in the various 
departments of railway working and management. 
As soon as this report is made public we propose to 
give an abstract of those points which are of general 
interest to the railway world, 

Tue Farapay Lecture. 

The most novel conclusion of Professor Helmholtz 
in his recent Faraday Lecture, is to the effect that 
the atom of every chemical element is always united 
with a definite unvarying quantity of electricity. 
This quantity stands in close connexion with the 
combining power of the atom which modern che- 
mistry has termed quantivalence. For if the amount 
of electricity belonging to the monad atom be taken 
as the unit, then that of the dyad is two, that of 
the triad three, and so on. “ If,” says Professor Ilelm- 
holtz, ‘* we conclude from the facts that every unit 
of attinity of every atom is charged always with one 
equivalent either of positive or of negative elec- 
tricity, they can form compounds, being electrically 
neutral, only if every unit charged positively unite 
under the influence of a mighty electric attraction 
with another unit charged negatively. You will 
see that this ought to produce compounds in which 
every unit of aflinity of every atom is connected 
with one—and only with one—other unit of another 
atom. This is, indeed, the modern chemical theory 
of quantivalence, comprising all the saturated com- 
pounds.” 

RADIATION THROUGH EBONITE. 

Professor Graham Bell was the first to observe 
that sheets of ebonite failed to intercept entirely 
the radiaut energy from a powerful source of light 
such as the sun or an electric light; and subsequent 
experiments of M. Mercadier, Mr. Preece, and 
others have led to the notion that only the invisible 
or heat rays passed through the material. Recent 
experiments of Captain Abney and Colonel Festin 
have, however, demonstrated that some light rays 
also find a passage through thin sheets of ebonite. 
In fact, Colonel Festin could see a faint image of 
the sun by looking at it through an ebonite sheet 
jin, thick. Distinct photographs of the glowing 
carbons of an electric lamp were taken by \Japtain 
Abney with such a screen of ebonite interposed in 
the path of the light. The wave length of the light 
transmitted was found to range from 8000 to 14,000. 
The ebonite showed a grained structure, and diffe- 
rent samples gave different results. Old ebonite, 
which probably hadassimilated itself to india-rubber, 
dispersed the light so much that its transparency 
was in certain cares found to te very small, a fact 
which accounts for the opacity of some of the 
ebonite used in Mr. Preece’s experiments as described 
in ENGINEERING, Vol. xxxi., p. 284. 

LOCALISING BY THE EYES. 

At the recent meeting of the Pbysical Society, 
Professor Helmholtz, of Berlin, gave an account of 
the factors which enter into our ability to fix the 
position and distance of an object by the eyes. That 
the binocular effect is not all powerful, is shown by 
the fact that single-eyed persons can estimate dis- 
tance about as well as those with two eyes. A person 
suddenly blinded, however, has to acquire the new 
art of judging by one eye. ‘This consists, according 
to Professor Helmholtz, c.f two elements, namely, 
the appearance of the objects with respect to other 
bodies, and the parallel of motion. ‘The outlines of 
the more distant objects are always covered by those 
of the nearer ones where they cross, and hence the 
difficulty of recognising that the image projected by 


a convex lens or a concave mirror is nearer to the 
observer than the lens or the mirror. Further, the 
object which projects a shadow upon any surface is 
always situated before that surface. These two 
elements go to make up the appearance of the 
objects, and they are rarely overpowered by others, 
for example, stereoscopic combinations, This is 
demonstrated by Dove's pseudoscope, an instrument 
composed of two rectangular prisms, and showing 
to each eye a reflected image inverted from right to 
left. ‘The parallax of motion is seen as a shifting of 
the object, especially if it is near, on moving the 
head from side to side or up and down. ‘This ele- 
ment also overpowers the stereoscopic combination of 
the images of the two eyes. 


A TRANSAUSTRALIAN RatLway. 

The more enterprising of the inhabitants of 
Queensland are agitating strongly for the construc- 
tion of a line of railway which shall connect Brisbane 
with the Gulf of Carpentaria, and, by establishing a 
port on the north of Australia, shall divert a consi- 
derable part of the shipping traffic, and open out 
the natural resources of the colony. The railway 
would extend from Brisbane near the 28th, to Point 
Parker on the 17th parallel, and would therefore 
run in @ north-westerly direction. A short portion 
of this railway, that from Brisbane to Roma, has 
been already made, and the problem remains for a 
poor colony to construct nearly 1000 miles of rail- 
road, with various branches to convect with other 
railway systems on the continent. If (Queensland 
is poor in money she is rich in land; and the rail- 
way, it is urged, would pass through the midst of 
an almost unequalled grazing country. The area 
is about double that of New South Wales, or 
$23,500,000 acres, which, estimated at 6s. 8d. per 
acre, is worth 142,800,000/. The cost of the rail- 
way is estimated at 4,000,000/., or about 3 per cent. 
of the total wealth ; and it is proposed to make a belt 
234 miles wide on each side of the line at the price 
above mentioned. No doubt the project is an excel- 
lent ove, and if the railway were constructed it 
would be not only of inestimable advantage to 
Queensland but to the rest of the world, by placing 
at the disposal of emigrants new homes, and by 
increasing to a large extent the production of the 
world. ‘Chere remains, however, the great difliculty, 
that of finding purchasers for the tracts that would 
be offered, especially as the great tide of emigration 
sets towards the United States, which offer more 
substantial advantages in many respects than the 
new and far-removed regions of northern Australia, 
The route suggested appears to offer many advan- 
tages over the i eon railway to Port Darwin ; 
and the Gulf of Carpentaria is stated to leave little 
to be desired as a harbour for large shipping. 


‘Lue Istumian Sup Ratway, 

Under the above title Captain James B. Eads 
publishes an article in the current number of the 
North American Review, advocating his scheme for 
the construction of aship railway across the Mexican 
Isthmus, and thus connecting the Atlantic and 
Pacific Oceans. Naturally, he regards the project 
of M. de Lesseps, now being carried into execution, 
as a mistake, and although he does not consider 
that the practical ditliculties to be overcome are 
insurmountable, he, not without good reason, con- 
siders that the estimates both as to time aud money 
are greatly underrated, But assuming that the 
Panama Canal will be successfully completed, he 
still considers that his ship railway should be con- 
structed, and that while the former project may 
remain unremunerative for many years to come, he 
sees reason to suppose that his ship railway will 
become profitable almost from the time it commences 
to transport vessels from sea to sea. He points out 
that the distance from Tehuantepec, on the proposed 
line of the railway, to Panama, on the site of the 
canal, is 1250 miles, so that vessels going from New 
York to San Francisco, China, or Japan must in 
using the canal traverse that distance on each side 
of the isthmus, a distance they would save in cross- 
ing by the railway. ‘This is undoubtedly true, and 
all other things being equal there could be no 
donbt that Captain Eads’ route is in every respect 
preferable. But when it is considered that the 
canal is already commenced and will be rapidly 
pushed forward to completion, and tbat when com- 
pleted a familiar method of transporting the ships 
will be provided, the prudence of embarking on a 
competing and gigantic enterprise like that proposed 
by Captain Eads is doubtful. Captain Eads devotes 
much space to demonstrating the ease and safety 





with which ships may be raised from the water 
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transported over land by locomotives and relaunched, 
but we think that many owners and builders would 
hesitate to — their ships to the strains which 
must necessarily attend such a transit. To any case 
we cannot sufficiently overrate Captain Eads’ enter- 
prise nor his sincerity, since he asks only for suc- 
cessive Government advances after he has expended 
very large sums in proving step by step the sound- 
ness of the project. 

THe Late Mr. ANDREW LAMB. 

We regret to record the death on the 29th ult. of 
Mr. Andrew Lamb, so well known for his inventions 
relating to marine engineering, and for his long 
and honourable connexion with the Peninsular and 
Oriental Steam Navigation Company. Mr. Lamb was 
a native of Leith, but for more than forty years he 
had resided at Southampton, and from the establish. 
ment of the Peninsular and Oriental Steam Naviga- 
tion Company until the removal of its head-quarters 
to London in 1875, he held the post of supesin- 
tendevt engineer, and up to that date the designs 
and specifications of all the steamers of the com- 
pany’s fleet were prepared under his direction. Mr. 
Lamb was the designer of special arrangements of 
superheating apparatus, of the surface blow-off, of 
an arrangement of feathering paddle wheels, and 
other marine engine details, while he was asso- 
ciated with Mr, Summers in the invention of the 
well-known flue boiler generally bearing his name, 
and with Mr. White, of Cowes, in the design of 
a patent lifeboat which has been largely used 
in the Royal Navy. It is also worthy of notice that 
in 1848 was brought out on Southampton water a 
miniature paddle steamer built by Mr. White, of 
Cowes, and fitted with engines designed by himself, 
this little vessel, which was 48 ft. long and about 
7 ft. Gin. beam, being a forerunner of our now 
num«rous steam launches. Mr. Lamb took a strong 
interest in the prosperity and development of 
Southampton, and he will be greatly missed in the 
neighbourhood. Ile was chairman of the Isle of 
Wight Steam Packet Company, of the Southampton 
Times Newspaper Company, and of the Special 
and General Works Committee of the Southampton 
Corporation, while he was also a borough magis- 
trate. Mr. Lamb was buried at the Southampton 
Cemetery on the 6th inst, and the engineers of 
the Peninsular and Oriental Company, in whose 
professional welfare and position he always took 
the warmest interest, are about to erect a monument 
to his memory. 

COATING OF METALS. 

To prctect metals against the oxidisiug influence 
of a damp atmosphere has long been an object of 
research of great practical importance. It is well 
known that a bright sheet of zinc, such as is used in 
covering roofs, very rapidly gets covered by a thin 
layer of oxide, and that this thin film becomes so 
thoroughly united to the metal below that it forms 
a firm coating and protects the metal against 
further oxidation. A precisely similar object has been 
followed by several inventors with regard to iron 
when they endeavoured to provide it with an adher- 
ing coating of black magnetic oxide of iron. This 
was done successfully in 1860 by Thirault, who 
employed a solution of chloride of iron, which was 
well rubbed upon the metal and gave it a black 
lustre, when the artificial rust was converted in the 
black oxide after having been dipped in boiling 
water. In 1862 a similar result was obtained by 
Sauerwein, who used besides chloride of iron, 
chloride of antimony and gallic acid, while another 
method was to cover the surface of iron with linseed 
oil and to expose it then to a dull red heat. By the 
process of Barff, in 1877, such a coating is ob- 
tained by subjecting iron at a dull red heat for six 
to seven hours to dry steam, when a black fast- 
adhering coating will be formed. More recently 
avother method, of Mr, Bower, came in use, and it is 
now carried out on a large scale by a French com- 
pany, the Société Francaise d’Inoxidation, which has 
its works at Val d’Osne. The coating of the iron 
articles is produced by first cleansing their surfaces 
and then by heating them in a furnace to a light red 
heat, when successively currents of carbonic oxide 
and carbonic acid are passed through it. In this 
way a blueish-black oxide of iron is formed upon 
either cast iron, wrought iron, or steel. This oxidised 
surface, on being polished with oil, takes a beautiful 
lustre, and it is further ornamented by scraping some 
parts of it free from the coating, which are then either 
covered with a thin layer of bronze, gold, or plati- 
num by galvanic action, after the invention of M. 
Dodé. Many articles made by the Société d’Inoxi- 





dation, such as statues, vases, fountains, bas-relievos, 
fire-grates, stoves, balconies, candelabra, railings 
of staircases, and others, are really of a very beau- 
tiful appearance. 


Tue Dynamo MACHINE AND ROLLING Stock. 

The electric locomotive of Dr. Siemens will 
doubtless be useful in many ways, and prove a 
good auxiliary to the steam locomotive, but it will 
be very long, if ever, before it supersedes the latter 
for general traffic. ‘There is, however, some value 
in the suggestion of Lieutenant Cardew to use the 
dynamo-electric machine in conjunction with the 
steam locomotive in order to communicate the 
power of the latter to the wheels of the carriages in 
a train, without having to resort to the wasteful 
‘‘ grip” or friction of the driving wheels upon the 
rails. Moreover it could be made to apply the 
brakes to the carriage wheels in stopping the trains. 
Lieutenant Cardew’s plan is to have a dynamo 
machine on the locomotive and each carriage, the 
revolving armatures being mounted on the axles of 
the wheels, and all connected up together in such a 
manner that the current generated in the armature 
of the locomotive machine by the revolution of its 
driving wheel would circulate through the magnets 
of all the other machines, turning round their 
armatures, and consequently also the carriage 
wheels. When it was desired to stop the train, the 
engine driver and guard, by means of two switches, 
under their respective control, would change the 
direction of the current and reverse the motion of 
the armatures on the axles of the wheels, thus 
tending to bring the latter to a stop. The check 
would be strongest at first, and gradually die away ; 
but this is in accordance with Captain Galton’s 
finding that a brake should apply a powerful force 
to begin with for a short time, followed by a 
gradually diminishing one in order to prevent the 
skidding of the wheels which takes place if a strong 
pressure is kept upon them while they slacken. 
At first sight it might seem against Lieutenant 
Cardew's plan that the wire connexions to be 
made woul prove very inconvenient in practice 
where trains are made up of different carriages ; 
but this drawback could be overcome by pro- 
perly designed contact pieces. With regard to 
the efficiency of the dynamo-electric machine for 
transmitting power, M. Mascart has shown it to 
be a half when it is giving out work most rapidly, 
and Professor Ayrton has proved it to be as much 
as three-fourths when giving out work most econo- 
mically, 


EARTHQUAKE ACTION IN SCOTLAND AND IRELAND. 

A very interesting paper dealing with the earth- 
quake of 28th November, 1880, in Scotland and 
Ireland, was submitted at a recent meeting of the 
Royal Society of Edinburgh by Professor Geikie, 
on behalf of the author, Mr. C. A. Stevenson. As 
a sort of preface to the paper the Murchison Pro- 
fessor stated that there is now no doubt, so far as 
this country is concerned, that the main foci of 
earthquake movement are to be found along lines 
of fracture. One of these lies along the line of the 
great glen of Scotland, and according to Mr. Ste- 
venson, it is probable that the earthquake of last 
November occurred along that line. The other 
runs along the flanks of the Highlands, and on this 
there is situtated the town of Comrie, in Perth. 
shire, which is proverbial for the earth tremors 
which its inhabitants perceive from time to time. 
lt would seem from careful observation as if there 
was an intimate relation between the occurrence of 
earthquakes and meteorological phenomena, For 
example, earthquakes occur more frequently in the 
winter than in the summer half of the year, while 
very frequently they occur along with a low state 
of the barometer. From Mr. Stevenson’s position 
in the engineering department of the Board of 
Northern Lighthouses he has been able to gain 
from the lighthouse-keepers along the west coast 
of Scotland a variety of interesting data referring 
to the earthquake in question. From those data 
he shows that the earthquake occurred during a 
wet and stormy period which was preceded by an 
unusually dry summer, and that it was accom- 
panied by a widespread thunderstorm, while the 
barometer was rising slightly over the greater part 
of the west of Scotland. It was felt over an 
area of 19,000 square geographical miles, extend- 
ing from the Butt of Lewis, on the north, to Armagh, 
in Ireland, on the south; and from Blair Athole, 
on the east, to Barra Head on the west; and it 
may have extended over a much larger area. The 
wave of motion seems to have been of an up-and- 


down character, and to have been propagated from a 
centre, the breadth of the wave being apparently 
over 1100 ft., and the velocity of the wave appear- 
ing to have varied from 3.75 to 7.5 geographical 
miles. Between Cape Wrath and the Mull of 
Galloway there were 22 lighthouse observers on 
the older rock formations, and 1] of them felt the 
shock ; while of 13 observers situated on the newer 
rocks only two perceived it. Many of the observers 
situated on hard dense rock heard a noise accom- 
panying the wave. At the close of the paper Pro- 
fessor Geikie remarked that he believed earthquake 
phenomena to be connected in some way with the 
escape of rocks from great strain in the interior of 
the earth, There was a great strain on one side 
or the other of a fault till a snap came, and that 
communicated a tremor to the rocks all around. 
a in question was, he thought, quite 
local. 
CoLp SroraGe. 

The recent large increase in the quantities of 
fresh provisions imported from abroad, has necessi- 
tated the erection of suitable apparatus for dealing 
with such produce on its arrival in this country, as 
it is obvious much loss and inconvenience would 
arise by suddenly placing entire cargoes of (say) 
meat on the market at once, as would have to be 
done were the meat taken from the cooling cham- 
bers in the vessels in which it was imported directly 
into the ordinary temperatures usually obtaining in 
this country. To meet this daily increasing demand, 
companies are being formed for the special purpose 
of carrying on this business, and we lately had 
the pleasure of seeing such an arrangement, which 
has just been set to work under the general 
direction of Mr. Kilbourn, of 5, East India 
Avenue. The site of the cold storage chambers 
is most conveniently chosen, being the basement 
formed by the South-Eastern Railway between 
Upper Thames-street and the river, flanked by 
streets on two sides and having a wharf at the back. 
Arrangements are also under contemplation for 
enabling railway wagons to be lowered from the 
South-Eastern line directly into the works. The 
system employed is by withdrawing the air from 
the chambers by means of a Beales exhauster 
capable of dealing with 15,000 cubic feet per hour, 
driven by a ten-horse engine, and supplied with 
steam by one of Fowler's locomotive boilers. Pro- 
vision is made by which any of the eleven chambers 
can be placed in communication with the exhauster. 
The cooling of the air is accomplished by bring- 
ing it into contact with a sort of surface condenser 
placed close to the roof and formed of 6 in. cast- 
iron pipes, previously refrigerated brine being 
caused to circulate through these coils, underneath 
which wooden trays are placed to catch the moisture 
deposited on the pipes. The brine is cooled at present 
on Tellier’s system, by bringing it into contact with 
pipes containing methylated ether, this ether being 
compressed in a cylinder driven by a separate 
engine.* A numerous company were invited on 
Tuesday to witness the inauguration of the process, 
when the general principles of mechanical refrigera- 
tion were briefly explained by Mr. Kilbourn. The 
undertaking will doubtless be watched with much 
interest by all concerned in the food supply question. 
We have to thank Mr. Tallerman and the general 
manager as wellas Mr. Kilbourn, for the information 
so freely placed at our disposal. 








FOREIGN TECHNICAL LITERATURE, 
Tut Iron Age (New York) of March 24 has a detailed 
account of the system of tramways in use in San 
Francisco. This has already been described, but in the 
present paper fuller particulars and illustrations are 
given. 





In the American Machinist (New York) of April 9 
there is an illustrated description of a new compound 
pumping engine. It consists of two direct-acting engines 
delivering into one main. The motions of these engines 
are quite independent, and either can be worked by 
itself. The first engine receives the steam in the 
ordinary way, exhausting it into a large receiver, from 





* This engine and compressing pumps were previous] 
at work on the French steamer Frigorifique, which 
many of our readers may have seen in the Seine during 
the Paris Exhibition, where she was placed to illustrate 
Tellier’s system, on her return with 100 tons of beef and 
mutton which she brought from the River Plate to Havre, 
and landed in excellent condition after a voyage of 135 days, 
prolonged to this unusual extent by accidental causes. 
‘The adoption of this particular system is not necessary for 
carrying out the general arrangements, as any other well- 





known method of refrigeration can be employed. 
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which the second (or low-pressure) engine takes its 
steam, Many of these engines are in use in America 
for water works purposes. 





Amongst the new patents described in Dingler's Poly- 
technisches Journal, No. 6, are Thoma’s Self-lubricating 
Bearing, and Steinenbéhmer and Raffenberg’s Improved 
Needle Lubricator. There are also papers on hydrants 
and water stand-pipes, descriptions of improvements in 
smelting and clay-working, &c. 





The Deutscher Submissions Anzeiger (Berlin) of April 7 
states that the position of the German rail-mills at the 
present time is extremely favourable, some of them 
being fully engaged for 1882. A list is also given of the 
forthcoming contracts for the various Continental rail- 
ways,—all of which it is taken for granted will pass into 
the hands of German firms. 





The Scientific American (New York) of April 2, refer- 
ring to the Brush electric light, states that 49 out of 50 
of the electric lamps sold in America are of this system, 
which in fact is the sole occupant of the field. Over 
5000 Brush lamps are in use in America, in mills, factories, 
hotels, &c., and 1200 in foreign countries. 


The Zeitung des Vereins Deutscher Eisenbahn-Verwal- 
tungen (Berlin), April 4, has a note on a new system of 
lighting railway carriages with gas, known as the 
Rarlund, which was tried on the Baltic Railway on 
March 8. The gas is generated in the carriage itself : 
hydrogen is liberated by the action of sulphuric acid on 
zinc, and is carburetted by being passed through naphtha 
vapour. This gas has hardly any smell, and burns with 
a bright, white, equable flame. It is said to be cheaper 
and brighter than stearine candles, and much more 
satisfactory than the Pintsch gas. 





The Moniteur des Intéréts Matériels (Brussels), April 3, 
states that the Athus and Longwy Steel Works has just 
concluded a contract with a Sheffield firm for the supply 
of the whole of their plant. The Belgian steel works 
are well employed, some large orders having been taken 
from Holland for railway material. Fora contract for 
axles for the Belgian State railways lately given out at 
Brussels, the German manufacturers quoted lower than 
the Belgian, the English tenders being far above either. 
The contract for 4000 tons of steel rails for the Dutch 
State Railways, has been given to the Angleur Steel 
Works, which quoted lower than the English and German 
firms. 





La Houille (Paris), March 20, continues the discussion 
oa firedamp. Referring to its existence in old workings, 
it is pointed out that the quantity is not nearly so large 
as is generally supposed, and that, even when it is con- 
siderable, the maximum filtration under an almost abnor- 
mally low barometrical pressure can be disposed of by 
the ordinary ventilation of the workings of a well- 
managed colliery, The results of the discussion are 
given as follows: that actually nothing is known as to 
the influence of varying atmospheric pressure upon fire- 
damp, that this influence (should it exist), is confined 
to badly-ventilated corners of the workings, close to 
old workings, and that, under these circumstances, a 
study of barometrical variations is superfluous. 





La Presse (Paris) of April 2, continuing its remarks 
on the subject of the Panama Canal, expresses its 
opinion that the time allowed by M. de Lesseps for its 
construction is too short, and that twelve years instead 
of seven will be required, according to his own calcula- 
tions of the working time. As, however, the writer 
considers that these calculations are based on false 
hypotheses, he does not believe that even this time will 
be sufficient. Objection is taken to the arrangements 
made with the contractors, MM. Couvreux and Hersent, 
which are characterised as most expensive and dan- 
gerous. Altogether, it is evident that this paper is 
wholly unfavourable to the project. 





Again on April 5, it takes exception to the statement of 
M. Lesseps, that “the problem of the American canal is 
comparatively simple.” It gives extracts from the reports 
of various engineers, in which the difficulties of the work 
are described as “ immense,” “almost insurmountable,” 
&c., and quotes the opinion of Sir John Hawkshaw, who 
considers that the necessity of keeping the trenches dry 
during the progress of the work would increase the cost 
and delay the completion to an extent which it is impos- 
sible to calculate beforehand. 





In La Nature (Paris) of March 26 is a paper by M. E. 
Hospitalier on gas-lighting, with especial reference to 
its advance and improvement during the last few years. 
The writer points out that the employment of gas 
burners of great intensity was almost unknown until 
about three years ago, when the Jablochkoff electric 
lights were introduced. Beginning with the Fresnel 
burners, an account is given of the progress made in 
this direction up to the introduction of the Siemens 
regenerative burner, a description and diagrams of which 
are given, Summing up the advantages of this system, 


M. Hospitalier states that—with an equal illuminating 
power—it burns one-third of the quantity of gas, and 
develops one-third of the quantity of heat, as compared 
with other systems. At the same time all the products 
of combustion are carried away by the chimney. 





The American Machinist (New York), March 26, 
gives extracts from an address by Mr. F. B. Allen, to 
the Polytechnic Society of the American Institute, on 
the care and management of steam boilers. He lays 
great stress on the importance of boilers being placed in 
proper positions, if possible, outside the buildings, and in 
daylight. Under no circumstances ought they to be 
placed (as is too often the case,) in some dark cellar, 
where inspection is difficult. He also points out the fallacy 
of attempting to save money in engineers’ wages, when 
much depends on the care which they bestow upon the 
boiler; and he insists on the desirability of regular 
stoking and of keeping the water up toa uniform level, 
while a regular system of cleaning and overhauling 
should be enforced. 





The Bulletin de la Société Industrielle de Mulhouse for 
January, February, March, contains a series of reports 
on the prevention of accidents in factories, which are of 
especial interest just now in view of the recent legisla- 
tion affecting the liability of employers. The reports 
deal with accidents arising from the use of hoists and 
machinery of various kinds, while copies are given of 
rules in force for reducing the liability to such acci- 
dents, and some appliances for giving greater security 
are illustrated. The number also contains the annual 
report of M. Walthier-Meunier, the engineer-in-chief of 
the Association Alsacienne des Propriétaires d’Appareils 
a Vapeur, recording the results of the examinations of 
boilers, &c., made during the past year. 





The Verhandlungen des Vereins zur Befiirderung des 
Gewerbfleisses (Berlin), March, gives a report of a paper 
on “ The Means of Preventing Accidents on Railways,” 
read by Professor George Meyer on March 7, before the 
Society. He pointed out that this was a matter of 
increasing importance, growing with the traffic and with 
the increased speed. The signal arrangements he con- 
sidered the most important, and advocated for night use 
a combination of bell signals with the lamps. The 
regular and systematic inspection of permanent way 
and rolling stock should be thoroughly carried out, and 
the professor was in favour of rewards being given for 
the discovery of defects. He advocated strongly the use 
of continuous brakes, referring to the various systems 
at present existing, and also went into many other points 
of detail. 

In the same number is described and illustrated Dr. 
Wedding’s machine for testing metals. 





The Army and Navy Journal (New York), March 26, 
describes the two Vidette launches now being built 
for our Admiralty by the Herreshoff Manufacturing 
Company. They are 48 ft. in length, 9 ft. beam, and 5 ft. 
draught, with a displacement of about 6 tons, The 
engines are 125 horse power nominal ; and the vessels 
will carry sufficient coal and water for a thousand-mile 
run. The construction of the hull is the same as that 
of the other boats of the Vidette class which have 
hitherto been built in England, and the boats are to be 
delivered in England at the same price as has hitherto 
been paid for those of home construction, 

A board of officers is appointed to meet in New York 
on July 5, to examine and consider all the magazine 
guns that may be brought before it, and to recommend 
such one or more of these guns as (in its judgment) are 
suitable for the military service. 

An extract is given from a report by Chief Engineer 
B. F. Isherwood upon the Gamgee ice-making machine, 
in which after describing the details of the apparatus, he 
speaks very favourably of its working. 





The Annales des Ponts et Chaussées for March con- 
tains a memoir by M. Jollois on the floods of the upper 
Loire, the subject being dealt with very completely. 
Another valuable paper in the same number is the 
memoir by M. Gaston Liébaux on bridge pier founda- 
tions. In this paper M. Liébaux describes the methods 
used in putting in the foundations of the Laroche, Beynac, 
Pech, and Garrit bridges, and compares the cost, &c., of 
sinking in the open air, and in caissons charged with 
compressed air. From a comparison of the results 
stated, he arrives at the conclusion that for depths of 
over 5 metres, and in the cases of rivers liable to great 
variation of level, the employment of the compressed air 
system as ordinarily carried out, is most desirable, 
while for depths of between 4 or 5 metres he recom- 
mends the employment of a special form of caisson 
which can either be worked with compressed air, or can 
be opened when desired. In depths of less than 4 metres 
he considers open air working preferable except in cases 
where it is especially desirable to secure the prosecution 
of the work in all seasons or during floods, when he 
again recommends the special arrangement of caissons, 
Some excellent engravings are given of the plant 





employed in the bridges above named. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLxsBROUGH, Tuesday. 

The Cleveland Iron Market.—To-day the quarterly 
oy of the North of England Iron and Allied Trades 
was held in the Royal Exchange, Middlesbrough. There 
was a good attendance, but there was not much business 
done. The usual facilities were afforded for the exhibition 
of articles of interest to the trade. Messrs. Connal and 
Co., the warrant storekeepers, had in stock 163,276 tons, 
which is an increase of 1473 tons since last Tuesday. At 
Glasgow they hold 544,263 tons. No. 3 Cleveland pig iron 
was quoted 38s. per ton, but there were sellers who declined 
to do business except at 3d. per ton more. Shipments are 
not so brisk, owing to the recent boisterous weather, but 
. is expected that the total exports this month will be very 

eavy- 

The Finished Iron Trade.—Both for bars and plates 
there is a good inquiry, and prospects are better, all the 
works are fully occupied and are likely to be kept going for 
a long time. ices are rather stiffer. 








NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

Chesterfield and Derbyshire Mining Engineers.—A quar- 
terly meeting of the Chesterfield and Derbyshire Institute 
of Mining, Civil, and Mechanical Engineers was held on 
re gy Do at the Stephenson Memorial Hall, Chester. 
field. rd Edward Cavendish presided, and amongst 
those present was Mr. Barnes, M.P. The discussion on 
Mr. John Sturgeon’s paper on ‘“‘ Air Compressing’’ was 
resumed, and after Mr. Lupton, Mr. Timms, Mr. Clifford, 
Mr. Evans, and others had spoken on it, the further con- 
sideration of the subject was adjourned till the next 
meeting. There was an interesting discussion upon a paper 
by Mr. W. E. Teale on ‘‘ Safety s and the Oils used 
in them.’’ This subject was also adjourned for further 
consideration. Mr. Evans, the Government Inspector of 
Mines, announced that the experiment of lighting a colliery 
by means of the electric light would be made before the 
next meeting at one of the collieries in Nottinghamshire, 
and the result of the experiment would be laid before them 
at their next meeting. The consideration of several other 
papers was adjourned owing to the lateness of the hour. 
Amongst these papers were Mr. S. F. Walker's on “ The 
Improvements in the Telephone, and its Application to 
Mining Purposes,’’ and Mr. J. Brown’s, ‘‘ A Description of 
some Borings on the Clifton Estate, and of the Sinking at 
Clifton Colliery, Nottingham.’’ A vote of thanks to 
Lord E. Cavendish for presiding concluded the proceedings. 


Hull and Barnsley Railway.—The work of making 
this line, in the Howden district, is being carried on with 
great activity. Messrs. Lucas and Aird are engaged in 
—— out arrangements by which 1000 men will be 
employed in a few days in the section of the line of which 
Howden is the centre. The principal engineering work 
near the town will be the bridge over the Ouse at Barnsley. 


Electric Light at Dronfield Steel Works.—Messrs. Wil- 
son and Cammell, of Dronfield, are making preparations for 
lighting their extensive steel and iron works with the 
electric light. Up to the present, one light only has been 
used, and this has been found to answer so well that 
sixteen other lights are to be added. The engine used to 
propel the machinery in the fitting shops will provide the 
power required, and it is believed the use of the new light 
will be much more economical than the present system. 


Whitty Harbour.—Ten tenders have been received by 
the Whitby Harbour and Port Commissioners for the con- 
struction of the new works to be undertaken in the harbour. 
The highest tender is 39,000/. and the lowest 24,0001. 


Prevention of Floods.—The great damage done by floods 
during the past winter in this district is causing landowners 
to take measures for their prevention. On the Notting- 
shire side the streams are be dammed in certain 
places, and we now hear that the same measures will be 
taken in certain districts in South Yorkshire ; occupiers of 
land and their landlords joining for that purpose. A 
serious question here is the periodical overflow of the River 
Don, thus inundating the lower portions of Sheffield, but 
the dealing with this difficulty will have to be left to 
engineers. 


The Coal Scare.—After an ineffectual effort to force up 
prices by demanding higher wages, the colliers of South 
Yorkshire have submitted to the masters’ terms and are 
new working at rates below those of 1868. Nearly a 
thousand men in this district engaged in the mining interest, 
are out of employment, and is procurable in any 
quantity on the wharves at the following rates: Best 
branch, 13s. ; silkstone best, 11s. 6d. ; seconds, 8s. 6d. ; 
nuts, 6s. to 6s. 6d.; slack, 4s. to 5s. There is a full 
supply of coke, both north country and local made, no 
indication of any advance in prices, and bad as prices now 
are, with the advent of the warmer months, there will be 
further reductions in rates. 

Engineering Branches.—Both in Leeds and Sheffield 
engineers are keeping their shops fairly well employed ; 
but the demand for machinery for mining purposes is fall- 
ing off, and in the large works owing to bad trade there is 
little doing. Until the spring orders have been booked 
there will be little improvement to note in this line. 








LONDON AssOCIATION OF FOREMEN ENGINEERS.— 
We understand that Captain John Davis, F.S.A., (Messrs. 
John Dewrance and Co.) has consented to preside at the 
anniversary ‘festival of the London Association of Foremen 
Engineers, to be held on the 23rd inst., at the Cannon- 
street Hotel, and that Mr. Joseph Newton, Past-President, 
will occupy the deputy chair on the occasion. 











Apri 15, 1881.] 





ENGINEERING. 














{PPLICATIONS FOR PATENTS DURING THE WEEK ENDING 


Tialics after the Applicants’ Names. 


Nos.| NAMES, & 
aud | oF APPLICANTS. 
Dates. tes. | $a : 
1881. 
Apr. 5 
1471 | G. Gilders, Stratford- 
by -Bow. 
1472 . W. Robertson, 
Glasgow. 
1473 | G. B. Jerram, Wal- 
thamstow. 
1474 | Mewburn. pe urdin 
and Malte 
1475 | W._ H. ey Great 
Driffield. 
1476 | Brandon. J/yatt. 
1477 | Brandon. Hyatt, 
1478 | W. Mather, Manches 
| ter. 
1479 | H. B. Barlow, Man- 
chester. 
1480 | Brandon. Myatt. 
1481 |G. Behrns and G. 
Unruh, Lubeck. 
1482 | T. English, Dartford. 
1483 | Ingleby. fever. 
1484 | C. rn Lon- 
1485 | G. ‘Zul, and J. Daddy, 
1486 | C.H. pata, Liver- 
poo 
1487 | E. G. P. Thomas, 
Brentford. 
1488 | T. Nordenfelt, Lon- 
don. 
1489 | A. Crabtree and J. 
Jackson, Bolton. 
1490 | Lake. Corral, 7¢jado, 
et Corbera, 
1491 | C, T. Smith, 8. M. 
Milne, and J. 
Binns, Bradford. 
1492 | H. 3. Foster, Queens- 
14938 LA Wills, Syston. 
Apr. 6 
1494 | J. Gresham, Salford.” 
1495 | J. Reaney, Sheffield. 
1493 | T. Mudd, Hartlepool. 
1497 | W. and 8. Rawcliffe, 
| Liverpool 
1498 | R. Kerr, Paisley. 
1499 | J. Hopkinson, Man- 
chester, and : 
Wills, Bristol. 
1500 | E. Frere, Antwerp. 
1501 | R. H. Bishop and H. 
F. Hailes, London. 
1502 | G.Cc saemee, Hudders- 
fie 
1503 | H. A. —_ Paris. 
1604 | J. Hardinge, London. 
1505 | W. P. Lane, London. 
1506 | Lake. Fiske. 
1507 | J. Hall, London. 
1508 | J. Heurman, London. 
1509 | H. Schofield, Stanning- 
ton. 
1510 | F. Hocking, London. 
1511 | J. Heaps, Manchester. 
1512 Lake. Carter, 
1513 | J. Taylor, London. 
1514 | F. W. Willcox, Sunder- 
land. 
1515 | C. H. Dibb, Hull. 


1517 


1518 
1519 


1520 
1521 








Compmep By W. LLOYD WISE. 


“ENGINEERING” ILLUSTRATED PATENT RECORD. 





APRIL 12, 1881. 
In the Cases of Inventions communicated from Abroad | Dates. 
the Names, &c., of the Communicators are given in| rt 





Apr. 7 
1516 | R. . Thompson, 


Hollin wood. 
E. Edwards, London. 


G. Waller, Southwark. 


J. Hinks, T. Hooper, 
and F. R. Baker, 
Birmingham. 

Applegarth. Lheureur 


and R, 
Over Dar- 


J. Lomax 
Dawson, 


wen 
Lake. 


; Knovlton, 








ABBREVIATED TITLES, &c. 


"2 
5 


Filling and compressing chaff. &., 
in sacks or other other recep-|| 
tacles. 

Steam steering gear. 


Pipes and syphon boxes or traps for 
drains, &. 

Apparatus for laying underground || 
telegraphic conductors, 

Dwarf window blinds or screens. 


Processes for producing designs. || 
ornamentation, &c., upon articles 
of artificialivory, &c, (Complete || 
specification). 

A factitious material to imitate 
ivory. (Complete specification). 
Cleansing, washing, dyeing, and 
otherwise treating woven fa-|| 


rics. 

Making wire healds and jacquard 
harness. 

Manufacture of articles from various 
powdered substances, and moulds 
therefor. (Complete specification). 

mas | lowering, and transporting 
objects 

Apparatus for subaqueous boring. 

Cocks, valve-boxes, and receptacles 
for use with acids. 

Expanding fire-screens. 


Componnd for joints of engines, 
boilers, pipes. } 
8. 


Manufacture of colouring matiers. 
Machine guns. 


Manufacture of flour, and the puri-! 
fication of middlings. &c. 

Ao improved fibrous material, and 
process for preparing the same for 
textile manufacture. 

Machinery for dyeing of fabrics. 


Looms for weaving. 
Fastenings for boots and shoes. 


Steam valves. and steam and air 
valves for railway brakes. 

Sheep shears. 

Preventing “ racing” in marine en- 
gines. 

Varnishing, sizing, or gumming 
sheets of paper, and drying the 
varnished sheets. 

Gases for thread, spools, or bobbins, 


Apparatus for the treatment of|/ 
tobacco. 


Rails for tramways, and connecting || 
same, 
Skates. 


Preparing warps for weaving. 


Cupola furnaces. 

Machinery for working and split- 
ting wood. 

Parasols convertible into fans and 
carriage sunshades. 

Pencils with lead or other marking 
points. (Complete specification) 

Cooking and dishing up food. 

Apparatus for raising and support-| 
ing ladies’ dresses. | 

Water heaters and fuel economisers 

| 


and method of fixing same. 1 
Heels and soles of bootsand shoes. | 
Receptacles or racks for packing || 

bottles containing aereate] liquids. || 
Spectacles or eye-glasses. (Complete || 

specification). | 
Vessels to carry grain in bulk. | 
Apparatus for steering ships or 
vessels. 
Wrapper or envelope used in the 
expressing of oil from seeds. 
Adjustment and fastening spindles 
for looms. 
Apparatus used by Le pry ora 
for supporting the head and 
= applicable to music stands, 


C. 

Gas valves. 

Cravats and neckties and fasten- 
ings for same. 

Decorating bricks, &c., by the use of 
mica. 

Shuttles for weaving, &c. 


Machinery for trimming the soles 
of boots or shoes, 











1530 
1531 
1532 
1534 
1535 


Apr. 8 


1536 
1537 
1538 
1539 


1510 


1541 
1542 


| 1543 


1544 


| 1545 


1546 
1547 
1548 
1549 
Apr.9 
1550 
1551 


1552 
1553 


1554 


| 1555 


1556 
1557 
1558 
1559 
1560 
1561 
1562 


|) Apr.11 


1563 
1564 


1578 
1579 
1580 


1581 
1582 


- Trieb. 





oF PAPPLICANS, 


ABBREVIATED TITLES, &0. 





J. ey ont 4 Variable expansion valve gear. 


Edinburg 

M. Holt, ,_ 
‘Jacobs. 

D. F. Andrews, 
Westminster. 
Imray. Buffet. 


W. T. Sugg, West- | Uni 


minster. 
Lawson. Coulson. 


J.C. ‘. Smith, North- 


fleet, 

P. T. Godsal, 52nd 
Infantry. 

W. Morgans, Bristol, 
and M. G. Morgans, 
Wells. 

Lake. Schrabetz, 

F. Hawkins, Strat- 
ford. 
J. P. Rothwell, 

Lytham. 

Dupont - Auberville. 


laye. 
Haddan. Hathaway & 
Taylor, 
Haddan, Jutinet and 
Lamy, 
W. L. Jackson, Man- 
chester, 


H. Whitehead, Buck- 
nall, and T. Dodd, 


Hunt. Pollitt. 


St. G. L. Fox, London. 


Walter. Da Cunha 
and Co, 

Mewburn. Demarest, 

,- osnt ard, Sée, and 


F. e% C. Grebert, 
London. 
Brewer. Brin. 


J. W. Ramsden, Leeds. 


J. Worrall, Salford. 

J. 8. Gisborne, Man- 
chester. 

W. Stroudley, Brigh- 
ton. 

J. Westberg, London. 

J._ Grills, Saint 
Dominic. 


A. Godfrey, London. 
Tongue. Aandhahn. 


| 


| 
| 
| 
| 
| 
| 


| 
| 





W. H. Wise, West | 


Hartlepool. 
J. L. Lee, Wakefield. 
J. 0. O'Brien, Liver- 


po ool. 
me eee Bir- 


W. mWells } Earlswood. 


W. L. and J. Lawley, 
West Bromwich. 
Lake. Taff. 


Darmstaedter. 


and | 


J.C. Carrood, Faken- | 
ham 


R. Wild, 
borough, and 
Ledger, ‘Leek. 
Notton, 
Allison. Celier, 

T. B. Lightfoot, Dart- 


ford. 
> Kincaid, Lon- 


on. 
M. Dring and J. Pat- 
tison, West Hartle- 


pool. 
R. Pease and T. Lup- 


ton, Bradford. 
W. 4H. Oates, W. 
Jameson, and B. 


Leonard, "Blackburn. 


Brierley. Coutris. 

B. J. Grimes, London. 

E. Harris, London. 

Von Nawrocki. Lipp- 
mann, 


Gedge. 


J. Hopkiason and A. 
— West- 
minste 

J. and A, "Leadbeater, 
Morley. 

W. H. and T. Atkin- 
son, Halifax. 

Engel. Amsberg. 


R. Crud, Cloyne. 
W. Graham, Monk 
Bretton. 


Francois, 


Little- | 


| Machinery for winding and twisting 





| Construction of pickers. 
Fastenings for boots, gloves, &c. 
Electric lamps and electro magnets. 


Effecting concentration and crystal- 
lisation of soda soiutions. 

water, and other 
pipes or tubes. 

Manufacture of line, ropes, and 


oakum, &c. 
Manufacture of cement. 
Breechloading fire-arms. 


Manufacture of agricultural and 
other edge tools, &c. 


Railway brake apparatus 
— La or cabinets for checking | 


its of cash. 
Shoes for rhea &e. 


Electric lighting apparatus. 
Locks and staples. (Complete specifi- 


cation). 
Treatment of cane for photogra- | 
phic purpose | 
Brakes for railways and apparatus | 
ier signalling between passengers | 
an 
Railway points and working same. 





Gas engines. 

Roving delivery mechanism of 
drawing frames, &c. 

Electric lamps. 

Drying coffee. 


Moistening, cooling, and purifying 
alr. 


GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For nie Corresponding Numbers in Lists of 


‘ications for Patents. 
L—Announced April 8. 





| 

















Menstrual apparatus. 





Manufacture and refining of arti- i| 
ficial butter. 

Sewing machines. 

Raising a nap on woven fabrics, and i 
finishing velvets, &c, 

Protecting magnetic needles from || 
local attraction. 

Speed indicators for engines. 


Scraping ships’ bottoms. 

Portable rack saw bench. 

Platen printing presses. 

Treating bituminous substances to) 
a them suitable for building, | 


g, &e. 
Brakes f I wire hawsers and other 









fibrous substances. 

Coupling railway wagons, partly | | 
applicable for lamps. 

Supports for photographic films. 


Apparatus for distributing liquid in 
¢ form of spray. 
Metallic road gutters. 


Manufacture of soap, designed for | 
the recovery of glycerine from the | 
residue of such manufacture. 

Velocipedes, &c. 


Treating sewage and converting | 
sludge into fuel, partly applicable | 
to carburetting - a 

Pipes for smoking tobacc: 

Clip for securing slates = “roofs. 

Regulating apparatus for air refri- 
gerating machines. 

A beverage resembling coffee. 


Fitting shifting-boards in ships for | 
carrying grain. 


Sanitary appliances and apparatus. 
Carding engines. 









Comb and air brush. 

A disengaging contrivance, 
Medicinal compound. 
Railway brakes. 


Indicating apparatus for doors of 
water-closets, &. 
Electric telegraphs, &c. 


Feeding wool. &., to scribbling and 
Pa machinery. 


Apparatus for wetiing the flap of 
hing machines. 


Thras! 
Swifts for holding hanks whilst 
being unwound. 


























} 








No. Name. | No. | Name. No. Name. 
1881 1881 | 1881 | 
801 | Mills ( Anders).J 1359 | Spartali. 1381 | Kay. 
1277 |Grant (Prevot)| 1361 | Love and | 1383 | Fowle. 
1345 | Ragg. | _ Cochrane, | 1385 Clayton. 
1347 | Midgley. 1363 | Bickerton & | 1387 | Bradford. 
1349 | Douglas, | Bickerton. | 1389 | Boulton. 
1351 | Dunbar. 1265 | Smethurst, | 1391 Ruymp. 
1355 | Brice. 1367 Wrigley 1393 Thompson, 
1357 | Bailey (Zipf | _ (Miieller), | 1397 | Maynard. 
and Langs- | 1369 | Williamson, | 1399 | Matthews. 
dorff and | 1371 | Hart. 1403 | Anderson. 
the Berlin] 1373 | Witt and | 1405 | Blackadder. 
Anha/tische Koechlin. | 1407 | Bergeron. 
Maschinen- | 1377 | Sachs. 
bau Ac- 
tien Gesell- 
schaft). 
Il.—Announced April 12. 
5182 | Nosbaume. 1250 | Groth 1332 | Barff. 
5210 | Benger and (Dubois). 1334 | Mackay. 
Benger. 1254 | Schloesser 1336 | Richardson, 
220 | Johnson (Rosenkranz 1338 3 
| (Rossi and and Droop). 1340 | Lake (Haas). 
| Beckwith). 1256 | Von Naw-] 1342 | Olinch. 
286 | Engel rocki 1344 | Settle. 
|  (Heinrick). (Geigy). 1409 | Gwynne and 
859 | Fletcher, 1258 | Davidson, Ellis, 
914 | Whaley. 1260 | Gedge ; 1411 | De Pass 
1012 | Huntley. { Rosenthal) (Occhel- 
1018 | Turner. 1262 | Crawford. haiiser). 
1036 | Johnson 1264 | Lake (Scuri).} 1413 | Denham. 
(Pernot). 1268 | Thompson. 1415 | Haddan 
1039 | Nadal, 1270 | Lake (Little- (Nietzsche). 
1112 | Joyce. john and | 1417 | Pass. 
1130 Jenkin and Ford). 1419 | Hearson. 
Jameson. 1272 | Lake (Split- | 1421 | Beddoe. 
1146 | Sweet. dorf). 1423 | Carter. 
1156 | Elstob andj 1274 | Uljée and | 1425 | Mackintire. 
Elstob. Cleminson. | 1427 | Imray 
1160 | Jenkin andj 1276 | Johnson (Canale), 
Jameson. | (Schlatter). | 1431 organ- 
1202 | Boulton. 1278 | Fisher. Brown 
| 1206 | Harper. 1280 | — (Schwerer) 
|} 1226 | Evans, Smith] 1282 | Ki 1433 | Errington, 
and Braith-4 1284 Chosshoonghs 1437 | Stokes, 
| _ waite. (Haskell), | 1439 | Westwood & 
1228 | Elcoate, 1286 | Wolff Wright. 
1230 | Henderson (Nieske). 1441 | Dutton and 
(Platonoff),{ 1288 | Clark Croft, 
1232 Upton. |  (Havasy). 1443 | Gathmann, 
1236 | Berly. 1290 | Comings. 1445 | Erskine, 
1238 | Holt. 1292 | Watson. 1447 | Siemens 
1240 | Brewer 1296 | Adams, (Siemens 
(Edison). 1298 | Kelsey. and Halske). 
1242 Thorn. 1304 | Rettie. 1449 | MacPhail. 
1244 Lewis —_ andj: 1306 | Davies, 1451 | Mewburn 
Lewis. 1310 | Asher. (Gamgee). 
1246 | Von Naw-] 1314 | Shorland. 1453 | Hodgson. 
rocki 1316 | Pain. 1455 | Wood, 
(Lochmann)4 1318 | Bastand. 1457 | Reeves. 
1248 | Newton. 1320 | Lavender. 


INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS, 
For Particulars, see Corresponding Numbers in Lists of 


Applications for Patents. 








1464 | Bonneville 


| (Robert). 


No. | Name. 
1460 | Vaughan 
| (The Johnston 
| Harvester 
Company). 








| Name. 
“Doubleday 
(Lechner). 
| Brandon 
| (Hyatt). 
Brandon 
(Hyatt). 
1480 | Brandon 


1469 
1476 
1477 





| (Hyatt). 


No. 

1506 
1512 
1537 





Name, 

Lake 

(Fiske). 
Lake 

(Carter). 
Haddan 

(Hathaway 

and Taylor). 





NOTICES TO PROCEED. 


1,—Time for entering Opposition expires Friday, 


April 29, 1881. 








No. | Name. 
5016 | Mewburn 
(Gillemaud), 
5932 | White and 
White, 
5034 | White. 
5040 | Devine. 
5045 | Newton 
| (AMinary). 
5054 | Pingard. 
5055 | Delord. 
5064 | Thorp and 
| Tasker. 
5070 | Sykes, Ponte- 
| fract, and 
Greenwood. 
5076 | Haddan 


| (Delcey-Petit) 
5085 | Lake (Stone). 











No. | Name. 
5118 | Waddington. 
5135 | Clark 
| (Sandoval) 
5161 | Brefiit. 
5.41 | Worral, Law- 
rence, and 
Lea 


5242 | Baxter. 
5244 | Smith. 
5294 | Radges. 


5304 | Bigelow 
| (Bigelow). 
5370 Brown. 
53884 | Gardner. 
5472 | Elliott, 
153 | Muirhead and 
Hopkinson. 
290 Binon and 
Grandfils. 





No. 


292 


434 
853 


868 
1080 
1083 


1095 
1153 
1211 
1239 
1275 





Name. 
Worrall, 
Lawrence, 
and Lea. 
Kitson. 
Shallis and 
Thomas. 
Guiliani. 
Stockman. 
Lake (Auto- 
matic Music 
Paper Com- 








Mills (Afills). 
Frazer. 
Redgate. 
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NG. 





[AprRIL 15, 1881. 








11,—Zime for entering Opposition expires Tuesday, 














































































May 3, 1881. 
No. Name No. Name. No. Name. 
5071 | Chevalier. 5245 | Pitt (Com- ] 1108 | Von Naw- 
5074 | Robathan pagnie In- | rovki (Seirke 
084 | McCulloch, dustrille des} | and Biildge 
5095 | Mitchell. Prov: és and Hilde- 
5099 | Stead, Raou! Pictet). brandt). 
5114 | Houllier. 5282 | De Laire. 1110 | Jenkins 
5116 | Schloesser 5462 Clark (La (Morse) 
(Dreyer, Société Ano-| 1147 | West. 
Rosenkranz, nyme des Cor-[ 1151 | Wraa 
and Droop) deries Paris-] 1176 | Johnson. 
5119 | Bezer. tennes. 1186 | Husberg. 
5123 | Junes. 63 Lake 1188 | Mactear. 
5130 | Livesey (Bradley). 1216 | Rippingille 
(Livesey). 95 Pinkerton. (Schwintzer 
134 | Wilkins, 267 | Mewburn and Graff), 
5142 | Dixon and (Martiny et | 1248 | Newton. 
Dixon. Compagnie). | 1253 Challinor 
5144 | Larmuth. 304 | Werder- 1283 | Wiliams. 
9150 | Gibbons, 291 Mills (Boon, 
5166 | Bingham, 524 Boon, & Hall). 
5171 | Lake 549 1395 | Lake (Dol- 
(Chisholm) , 600 2 " bear). 
5176 | Clarke. 680 Thompson. 1429 | Turner and 
1195 | Snell. Defty. Robertshaw. 
5197 | Andrews, $ Myers. 1476 | Brandon 
5201 , 891 Humber. (Hyatt). 
5202 Marriott, & 1477 | Brandon 
5203 Cooper. (Hyatt). 
214 905 | Wordsworth.] 1480 Brandon 
980 | Weldon. (Hyatt) 
PATENTS SEALE? 
I.—Sealed April 8, 1881. 
No, | Name. No. Name. No Name 
4122 | Linn. 4164 | Thompson &] 5138 McCallum. 
4124 Mitchell. Thom pson.} 5154 | Bonneville 
4125 | Mathewson 4165 | Hartnell 
| and Tidey. (Stonestreet).} 5285 le. 
4134 | Guende. 4182 | Neil. 53S gel in- 
4140 | Briggs. 4228 | Leigh. kerfues). 
4142 | Almone and | 4254 | Benson. 486 Jager. 
Holding. 4302 Kaufmann. 5 Woolley 
4144 | Boult (Fuller). 4313 Warwick 100 Macbe 
4146 | Boult 4401 | Uljée and 140 Wilkins 
| (O° Mahoney). Cleminson 181 Martin 
4148 | Betjemann. | 4407 | Humphrys 303 Tranter 
4149 | Von Naw- 4516 Lloyd Wise | 376 Homersham. 
| rocki (Roeber). 3338 b 
(Kohler). 4586 | Griffiths. 67¢ srandon 
4153 | Goss 4597 | Greenwood. (Piepe 
4161 Lake (Fork- | 4615 | Jaectel- 
nail), Hand werck 
[I.—Sealed April 12, 1881. 
4166 Sella and | 4225 | Wright 1. 4823 
Cerrutj. Newt 4901 
4171 Barlow 4237 Wh tfleld a and} 4943 
(Pfeiffer & Atkins OAL 
Offroy). 4263 Hels 
4190 Wilkes. 4250 Archer. 296 
4192 Harding 4308 | Clark 
4196 Love. (Martin ) 
4198 Hollingworth] 4330 Bradford 
& Crossley] 4346 | Blumberg 5393 
202 Reffit, Reffit (Kralik 
and Reffit. | 4381 | Forsyth. M1 
4209 Wildinz 4383 | Nuon. 
Reinig 4411 Ww ‘haliey and $ 
and Petri) » | Fielding 
4210 Silver and } 4420 N ton 
Fletcher. Dehn 
4212 Day (Mac $447 67 | Stewa 
4440 
4498 
y 613 =I 
4628 ( S 
4224 
FINAL SPECIFICATIONS FILED. 
April 2, 1881. Mos. 3992, 3994, 3998, 3999, 4000, 4003, 4005, 400¢ 
4007, 4013, 4016, 4 4037, 4038, 4100 
4107, 4135, all of the year 1880. 
4, . 4017, 4025, 4026, 4027, 4033, 4058, 4060, 4080 
4119, 4137, 4154. 42 alj of the year 1880 
5, 3960, 3983, 4032. 4039, 4040, 4041, 4047, 4049 
4050, 4056, 4062, 4065, 4066. 4067, 4072 
4108, 4285, 4382, all of the year 1880. 
P a « 4061, 4063, 4064, 4073, 4076, 4317, 4588, all of 
the year 1880, 
Ty, 4068, 4070, 4075, 4077, 4078, 4079, 4081, 4114, 
all of the year 1880. 
8, 4085, 4088, 4090, 4094, 4096, 4097, 4109, 4125, 


all of the year 1889. 








PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50’, HAS BEEN PAID AND REGISTERED. 























No Name. | No. Name. No Name. 

1878 1878 78 

13 Kilner. 1406 Walker. 1556 Green. 

1389 sworth, 1473 Lake (Von 1423 Helliwell, 

1581 Al en and Loehr) 1432 Macbeth. 
Martin. 1388 | Sinclair. 1422. McLachlan, 

1352 Palliser 1393 Cr.naton 1449 Hacking 
Paulding), (Walter Aj 1504 Wanklyn & 

1375 Powell. Wood Mou Cooper. 

1376 ©Quadling. ing & Reap-| 1582 Roge re. 

1457 ing Machine| 1806 Dov 

1606 Company). Dow, r, & 

7 Forster. Dowiler, 














No. 
a on 
Si 
1205 
1238 


No. 
1878 





1207 
1209 
1214 
1215 
1216 





1080 
1087 
1090 
1093 


ja 





Name. No. | Name. 
— | einem 
1874 | 
Needham. 1291 | Morgan- 
Gill, Brown 
(Caller). 


Name. No. Name 
1873 
Barling and 2 | Mead. 
Barling. Gedge (David) 
Hollinshed. Black 
Turner. (Butcher 
Oram. Darlington). 
Lake (Moule)] 1240 | Fairley. 
Lake 1252 | Adams and 
(Eames), Co!tman. 
King (.Veiiis).} 1254 Benson 
Kirkham and (Rider). 
Chandler. 1255 Rowlandson 
Wimskurst. and _—i&éBrit- 
Holmes. tain. 
Leas (The 1256 Hewitt, 
Barnard andj 1261 = Wallis. 
Leas Manu} 1263 Samuelson & 
JSacturing Manwaring 
Company). | 1264 Howden. 
Redfern 1266 - Dick 
(Foley). (Schmitt). 
Gésser. 1267 = Cliff. 
Wilde. 
Il.—Through Non-Payment of the Sevent 
uty of 1001, 
1874 
Peacock. 1096 | Lyttle. 
Jensen 1107 | Barnard 
(Erichsen 1114 | Hinks and 
& Maardt), Hinks 
Reeves. 1118 | Smith and 
Pieri Alexander 
Fenby 1135 | Webb. 
Hattersley 1136 | Lankin 
& Hebden. | 1138 | Culmer. 





PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100/. HAS BEEN PAID AND REGISTERED. 





PATENTS WHICH HAVE BECOME VOID. 
I.—Through Non-Payment of the 





Third Year 


No. Name, 
1874 | 

1484 | Fox. 

1485 | Fox, 

1268 | Unsworth, 


*s Stamp Duty of 501, 








No Name. 
u) 
th) 
1286 Kennelly. 
1289 =6SSimis 
1200 Wirth 
(Sicke?). 
1293 Benson 
(Salisbury). 
1294 Denby, 
1296 | Umpleby and 
Umpleby. 
1298 Prentice, 
299  =Clark 
(A itchen 
McLevee 
& Kitche n. 
}302  Heegaard), 


th Year's Stamp 


1874 

1140 | Hoskins and 
Harvey 

1142 Clayton and 
Shuttle 
worth 

1149 Beaumont 

1152. Crookes 

115% Cox 








ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING APRIL 9, 1881. 


Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentione 
the Specification is not Illustrated, 

Where Inventions are communicated from abroad, the Names &c., of the 
Communicators are given in italts. 

324. Obtaining Colouring Matters for Dyeing 
and ting: J. A. Dixon, Glasgow. ((. Lumpy 
Barmen, Germany), (Disclaimer and memorandum of alteration). 
(4¢.}—The communicator makes some verbal alterations, and adds 
a clause more strictly defining the scope of the invention. (Feb- 
ruary 25, 1881) 


2755.* Eccentrics for Actuating Valves of Steam 
Engines: : Lopes Pi 

{4d 
is so arranged 


, my ta London. 
4 Fix _ is 


as to 


& cam Ww 





3 Figs.j—the fabric Ss are 
ngth at a comparatively hig! 

















ing 





steaming chamber. 
chamber, and Fig. 


2981. 


rking ins 
give the valve positi 


ste ame 1 
1 pressure in a ve 





(J. Faya 
square 


rest, 


frame 


uly 6. 





ons of 


in nun 


erous 


rtical 




















Fig. 1 
2 shows the fabric 
(July 15, 1880). 


shows a sectic 


Apparatus for the Supply of Aerated 







being removed 


of the steaming 


after steam- 


on 


Water: D. J. Fleetwood, Birmingham. [(d. 4 Fiys.) 
—The invention enables aerated waters to be drawn direct from 
the machine in which they are manufactured into glasses without 
bottling. The liquid rises from the machines into the receiver C, 
When this is full the cock B is shut, and the cock E opened as the 
water is wanted. The second receiver F serves to modify the 
violence of the discharge. A portable form of the apparatus ig 
also described in the specification. (July 20, 1880). 


3082.* Hair-Clipping Apparatus: W. R. Lake, 
London. (Les fils de Peugeot Freres, Paris). [4d. 2 Figsj— 
This is a moditication of the ording ary horse clipper to adapt it fi rr 
clipping the hair of the human head. (July 26, 1880). 


3169. Brake Apparatus for Railway Vehicles: 
H. H. Lake, London. (!. Aramer, /nnsbruck, Austria) (6d 
10 Figs.)—Relates to the use in atmospheric brake pistons, subje et 


to air pressure only on one side, of a packing consisting of a flexible 
cup-shaped diaphragm covering the pressure side of the piston 


























a and 4 are two casings of unequal size connected by a mi idle 
piece ¢ communicating with the atmosphere by a smail hole c', The 
two pistons ure made air-tight with the casing by the fe ather ’ 


liaphragms m' .and 
nn‘. (August 2, 1880), 


3233. Flutes: 


tt covered with caoutchouc diaphragms n and 
5 


C. A. Drake, London. [id. 1 Fiy.)— 





Consists of a mode of improving the tone of the lower E natura), 
D sharp, D natural, and C sharp notes by opening one or more 
additional holes at the side of or below the hole producing the note 


required. (August 7, 1880). 

3234. Compensating Apparatus for Weeking 
Railway Signals: C. R.Sh arpe, Glasgow. (2/.)—1! 
end of the wire or chain is led loosely over a pulley Wh n the 
lever is moved in the cabin, the first effect is to move a gri ipping 
jaw on to the chain and lock it tothe pulley. (Votd, the patente 
having neglected to filé a specification. August 7, 1830). 

3235. Interlocking Apparatus for Railway 


Points, &c.: C. R. Sharpe, Glasgow. (2).—Consists in 





arrangements whereby horizontal rocking shafts are combined 
with vertical rocking shafts provided with projections and 
hollows, so as to effect the requisite interlocking and releasing of 
the levers by which the -points, &¢., are operated. (Void 
patentee having neglected to file a specification, August 7, 1880) 
3242. Manufacture of Boots and Shoes: E. 
Jefferys, London. [(d. 3 Figs.)—Is for constructing movable 









supports in which boots or shoes can be held whilst being made in 
such a way that every part of them can be brought successive! 
into a convenient position to be operated on by the workm 
(August 9, 1880). 

3261. Water Meters or Motors: T, Melling, 
stverpoct. (8d. 14 Figs.1—Is for improvements on Specit! 
cations of 1877 and 93 of 1879, and relates (1) toa mode of 
‘hanging the position of the valves cin water motors by a piston 
? moving within acylinder and acting through a heurt-shaped 
cam lever H and roller A, or through the lick motion, the motiy 
Figs Z 

’ / 
i 


power applied to such actuating piston being the difference between 
the essure of the inlet water applied to one of its faces and that 
of the outlet water upon its other face. (2) To a mode of prevent 
ing concussion in the air valves of the bellows, and of preserving a 
regular pressure of air in the receiver when water motors are 
applied to organ blowing. (August 10, 1880), 


3270. Tip Vans or Wagons: 
(6d. 2 Figs.)-E is a bar against which 
strikes when first t ipped up; F is a cranked 


E. Hora, London. 
the body of the van 
axle. When the rod 
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H is pulled forward the link I rises and elevates the body, 
(August 10, 1880). 


3274. Manufacture of Sheet Metal Plates: W. 
Elmore, London. (2d.)—Is for an arrangement of polishing 
and scratch-brushiug devices for giving a brilliant surface to tin 
and other plates produced by electro deposition. ( Void, the patentee 
having neglected (a file a specification. August 10, 1880). 


3285. Breechloading Firearms: C.T. H Bennet, 
Launceston, and 8S. L. N. Neave, London. [(d, 10 
Figs.}—Kelates to improvements on Specifications 49 of 1871 and 
471 of 1877. The inventors make seven claims referring mainly to 
matters of detail which cannot be explained in an abstract. 
(August 11, 1880). 

3343. Jet Apparatus for Ejecting Solids and 
Semi-Liquid Materials: G. obertson, London. 
(td. 7 Figs.)- -The jet is introduced into the delivery pipe inter- 
mittently, and in sach a way as to give ita spiral direction in its 
ascent through the rising main. Cold air or water is admitted higher 
up the tube so that condensation may take place after the full impact 













Fig 7. 


=), ae 

















of steam has been duly given to the material to be ejected. The 
solid material is shovelled into the mouth A, and is thrown 
towards the main ejecting nozzle F F by blows aguinst the spring 
plate D, M is a jet of water or cold expanded air. The apparatus 
is shown as fixed for delivering ashes from a stokehole over the 


ship's side. (August 17, 1550). 
3351. Apparatus for Manufacturing Ices, Ice 
Creams, &c.: C. France, London. [(d. 4 Figs,}—The 


revolving freezer is made of glass or earthenware, and is provided 
with centres, Two or more freezers are arranged in the ice tub, 
and are rotated by bands driven by Y pulleys on a horizontal 
shaft. (August 18, 1880) 


3360. Sewing Machines: H. Greenwood, Leeds. 
(Sd. 6 Figs.}—Consists in the adaptation of a pricker feed to that 
class of sewing machines which has the shuttle for carrying the 
locking thread situated above the work. This arrangement is 
specially designed for the sewing of leather, to prevent the forma- 
tion of a burr on the underside. In combination with the pricker 
feed there is also a traversing looper which lays the thread within 
the hook of the needle, and then brings its eyelet into a position 
mmediately below the ascending needle. (August 19, 1880), 


3374. Gas Producers, &c.: C. W. Siemens, Lon- 
don. (6d. 12 Figs.)}—The combustible gas is produced by the 
action of heated air or heated air mingled with steam introduced 
into the heart of a body of kindled fuel. Fig. 1 is a longitudinal 
section in line Z Z of Fig. 2, which is a transverse section in Y Y of 


} 









Fig 1; Fig. 3 is a transverse section in X X, Fig.1; Fig. 4 isa 
vertical section of a steam boiler for producing a steam jet to 
cause the inflow of air to the producer. A is the producer, in the 
centre of which is the air supply pipe C. The gas produced in A 
































passes by numerous lateral channels a to the flue A! leading to 
the furnace chamber E, where it meets and burns with heated air 
rising through the shaft A? from the generator below. Hot air 


in around it an additional quantity of air, The current of air to 
the producer may be accelerated by a steam jet, supplied from the 
boiler shown in Fig, 4, in which the height of the water is regu- 
lated by and dependent on the pressure of the steam, (August 19. 

880), ; 


3382. Vaives or Cocks: J. Willoughby, Ply- 
mouth. [(d. 11 Figs.]—Relates to the construction of a plug or 
valve having through it one or more passages which are closed 
and opened by a smaller p'ug or valve connected with the lever or 
other mechanism by which the tap is operated. When the float 











hown in the illustration, falls, the lever raises the valve d, and 
permits the escape of the water in the space m. The projection e! 
rises and lifts the diaphragm b from its seat and opens & passage 
for the water. Various modifications are shown in the specifica- 
tion. (August 20, 1880), 


3387. Machinery for Washing Fibres and Fa- 
brics: J. andC.,and L. and M. Jefferson, Bradford. 
(sd, 6 Figs.}—Three rollers are employed; the lower one is 
wholly below the water line, the second partly so, and the upper 
one is above the water line. The wash of the “forks” passes the 
fibres between the lower pair of rollers. Fabrics and also fibres 











may be fed into the nip of the lower rollers by hand and squeezed 
between the upper pair. 2 is the washing bowl, 5 the wrapped 
roller, and 6 the second squeezing roller. The nip of the first pair 
of rollers is under water, the second nip between the rollers 5 and 
6 is above water. The roller 7 cleans any adhering fibre from the 
roller 5 and directs it to the rollep 6, and thence to the apron; 9 
is a fork to pass the fibre to the rollers. (August 20, 1880), 


3395. Apparatus for Cleaning and Polishing 
Boots, &c.: T.G.S. McCarthy and A. Shakespear, 
London. [6/. 16 Figs.—The boots are cleaned either on or off 
the wearer's feet by different kinds of revolving or reciprocating 
brushes driven by hand or power. (August 20, 1880). 

3402. Screw Propellers: J. Taylor, Birkenhead. 
(6d. 6 Figs.)}—Consists in surrounding the blades of the propeller 
with a ring of metal placed outside and round the blades of the 





propeller, as shown, and in forming on the inner surface of such 
ring additional vanes set to the same pitch as the propeller blades. 
(August 21, 1880). 


3409. Breechloading Cannon, &c.: P. Jensen. 
London. (C. (. Engstrom, Sweden.) [8d. 21 Figs.Jj—Relates to 
a cannon of small calibre suitable for operations where quick 
firing is required. The parts that are claimed as new are the 
breech-bluck A, the hinged breech-block locking piece, the stop 





key K, the cartridge case, and the safety bolt M. The breech-block 
A is ‘hinged to the two lower lugs on the gun, and has a safety 
spring a and bolt passing through it. When raised it is held 
by a locking piece H attached to the upper lugs of the gun. K 
is a lever or key mounted on the locking piece hinge bolt I, and 
secured by anut. (August 23, 1880), 


3422, Machinery for Combing Fibrous Ma- 








from the pipe C? issuesin a jet in the centre of the pipe C, drawing 


France). (8d. 7 Figs.|—The invention has reference to the use in 
combing machines of the following parts, viz. (1) a peculiar feeding 
apparatus which conducts forward the material and retires from 
it a determined distance at a given moment. (2) A stripping-off 
apparatus having a continuous rotary motion ata variable speed 
the said apparatus at the same time containing in its interior the 
combing device intended to clean the four extremities of the 
tresses. The rotary gripping devices forming part of the stripping 
off apparatus perform two functions in this machine. (1) They 
serve to retain the material during the combing operation. (2 
They serve to strip off the combed filaments during the fina 
process of cleaning the fibres, (August 24, 1880). 


3449. Vessels for Holding Uils, &c.: E. Edwards, 
London. (@. Richter, Mildenau, Austria). (6d. 7 Figs.}—Vhe 
pump by which the oil is withdrawn is so arranged as to allow 
any liquid that overflows to run back directly into the reservoir 
which is kept under lock and key. (August 25, 1880). 


3451. Traps for Birds, &c.: R. J. Sankey, Mar- 
gate. [6d. 5 Figs.)}—Two wire frames, carrying nets, open out 
flat-like the covers of a book, and are held in that position by 
catches against the power of helical springs. When the catch is 
released, the frames spring together, and enclose the bird in the 
netting. (August 26, 1880). 


3452. Railroad Passenger Coaches: T. Clarke 
Truro, NS. [fd. 9 Figs.}—The vehicle is arranged to serve as 








a drawing-room car by day and a sleeping car by night. The 


illustration shows the latter application. (August 26, 1880). 


3464. Centigrade Photometer: D. Coglievina, 
Vienna. [tid. % Figs.)—The instrument is based on the prin- 
ciple that a “ light source may be taken as a standard of measure- 
ment if its extreme beam attains a given invariable length,” and 
also on the principle that a sphere is illuminated equally by two 
light sources placed on opposite sides of it, if the image of the 
sphere on a mirror placed vertically under it does not show a 
border line between the sides illuminated by the two different 
sources, but appears as a uniformly illuminated circle. (August 26, 
1880). 

3467. Boots, Shoes, &c.: C. Morlet, Geneva. (6d. 
4 Figs.J}—A strong rim of steel] is placed around the rim of the heel, 
and held in position by a flat metal plate secured by screws. Around 
the rim of the sole a strip of steel is also fitted and secured by a 
pin. Another ring of metal may be fixed in the centre of the sole. 
(August 26, 1880). 

3473. Apparatus for Transmitting and Receiv- 
ing Signals: A. French, London. [10d 17 Figs.j)— 
Refers to Specification 2193 of 1878, and describes a method of 
arranging telephones with an outer coil of insulated wire in the 
main line circuit with a suitable transmittivg apparatus, aod with 
or without a battery or generator in the same circuit, surrounding 
an inner coil of insulated wire containing a metallic vibrating 
diaphragm, such inner coil of wire being connected with an 
adjustable, fixed, or variable resistance. The inner coil can be 
left with its ends connected to earth, or to the return wire. In 
combination with the above apparatus is arranged a condenser 
connected with the circuit of the inner coil of insulated wire and so 
arranged that the whole or more or less of the electricity induced 
in such wire may be passed to the condenser apparatus. The 
specification further describes (1) a method of connecting the ccn- 
denser apparatus to the earth or to the return line wire. (2) A 
method of producing electrical currents in the main line wire by 
induction from a separate or local wire circuit. (3) A method, in 
telephones, of moving lengthways the outer or irner coil. 
(4) Arranging telephone coils so that they can be used without sap- 
porting bobbin. Many other details of telephonic apparatus are 
also mentioned, described, and claimed. (August 27, 1880). 
3478. Bicycles, &c.: N. KE. Husberg, Stockholm. 
[6d. 8 Figs.}—Relates to improved constructions of friction clutch , 
roller bearings, and forks for bicycles. (August 27, 1880), 


3479. Apparatus for Raising or Discharging 
Beer, &c.: G. McCallum and R. T. Harris, Glasgow. 
(6d. 8 Figs.J—Gas or air is compressed by water from an elevated 
cistern or from thetown mains, and is made to press on the sur- 
face of the liquid that is to be raised. (August 27, 1880), 

3480. Hydraulic Hoisting Apparatus: A. B. 


Brown, Edinburgh. [6d. 4 /igs.]—itelates to hydraulic 
hoisting apparatus of the kind in which the motion of the ram 





imparts a multiplied motion to a chain or rope by means of pulleys, 
and has for object to arrange the moving parts in an advan- 
tageous manner upon the upper end of the cylinder. The points 





terials: J. H. Johnson; London. (//. Truzier, Lure, 


of novelty consist in (1) centring the valve lever on a fulcrum 
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which is moved by the hydraulic ram in a manner to make the 
lever move back again after being shifted, (2) The combination of 
the twisted rod 18, externally screwed tube 20, and nut 22, for 








deriving from the hydraulic ram a comparatively short motion for 
acting on the valve lever 27. (3) The arrangement of the valve gear 
on a bedplate 7 at the upper end of the cylinder 5, so that only the 
cylinder and lateral pipe 19 extend be low the deck or platform on 
which the bedplate 7 is fixed. (4) Arranging two hydraulic 
cylinders so that they can be used together or separately. (August 
27, 1880). 

3491. Firing Apparatus for Guns: Sir W. Pal- 
liser, mdon. (td. 5 Fiys.]-—The apparatus consiste of a 
firing tube fitted with a spring hammer rod. and having inserted in 
its end a cartridge and percussion cap. The tube is inserted into 





the vent of a gun and secured by a segmental thread. A is the 


breech plug, C the firing tube. E the cartridge, G a double-catch 
trigger for half cock and full cock. (August 28, 1880) 
3492. Valves for Corrosive Fluids: A. C. 


Cochrane, London. (6. 1 Fiy.)—All the parts exposed to 








GS/ 











the fluid are made of or covered with lead or other material on 
which the fluid acts but feebly. (August 28, 1880) 


3504. Rotary Steam a H. H. Lake, 
London. (£. Centy and J, Deschamps, Rowen, France), (6d 
9 Figs.j}—I1s for improvements on Spec fleation 2613 of 
the cylinder, B the radial piston, I 1 slides pushed 
pressure of steam entering through MM; 


Ais 
the 


the 


1878. 
out by 
FF are 


COCKS 








and are 


The cocks M M are opened ty a cam 
The surface R 
by 
wo in 


exhaust ports. 
closed by a regulator or governor shown in Fig. 2. 
acts as a cam to close the cocks, its position being determined 
the centrifugal force exerted by two balls, one of which is sho 
dotted lines. (August 28, 1580). 


3506. Incubators: C. H. Dunn and H. T. Cart- 
wright. London. [(d¢. 6 Figs.j—The boiler is of such a size 
and so arranged that the temperature and circulation will be kept 
up for a considerable time after the source of heat is removed. 
(August 39, 1880). 


3507. Bobbin and Shuttle Tongue for Shuttles: 
T. Pearson and J. Taylor. Bolton. [tid 2 figs }—The 
groove for holding the pirn bobbin in position is made in the 
interior, instead of on the exterior. of the bobbin. Upon the shuttle 
tongue is a projection which enters the groove by a slot, and is 
secured bythe partial rotation of the bobbin. (August 30, 1880). 


3514. Cylinders and Valves of Steam Engines, 
&c.: W. Payton, Brook Green, and A. Wilson: 
London. [6d. 10 Figs.}—This invention 1s applicable to engines 
and pomps, and is for the purpose of reducing the friction and the 
travel of the slide valve, The valve is circular in plan and is com- 
One 


posed of two parts united by a flexible connexion (Fig. 2). 




















part of the valve works against ports in the valve face, and the 
other part against ports in the valve chest cover. Both sets of 
ports communicate by the same channels with the cylinder ends, 
Steam is admitted from the jacket to the centre of the valve. The 
space a is open to the exhaust pipe; m is a steady pin to deflue the 


3515. Lubricating Apparatus for Steam Engines: 
Lake, London. (@. H. Flower, Chicago).  [6d. 

7 Pigs. J—A is the oil reservoir, C is a steam pipe from the steam 
chest leading into transparent tube. HI a steam pipe enter- 
ing the condenser I, from which a water tube K opens into the 
bottom of the reservoir A, The exit passage from the reservoir 
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is down the tube M and through the nozzle m into the tube E in 
which is a wire extending vertically through the nozzle m. The oil 
that is displaced by the condensed steam passes up the wire into 
the extension D, where it is caught by the steam and carried 
forward into the cylinder. (August 30, 1880), 


3532. Machine for Manufacture of Cigarettes. 
G. F. Redfern, London. (£. Side, Brooklyn, U.S.A) [t 
26 Figs }—This is a long specification describing with ous 


minuteness a very complicated machine. 
claims. (August 31, 1880), 


3533. Machinery for Propelling Carriages upon 
Tramways, &c.: E.‘Edwards,London, [5/. 14 /iys.) 
— An apparatus in which long stroke direct acting cylinders 
operate by toothed racks upon corresponding toothed pinions 
which actuate the driving wheel of the car. The invention pro 
vides means for actuating the piston in the cylinders in various 
ways, and for altering the degree of expansion. The car has the 
ordinary four wheels and a fifth central driving wheel of larger 
diameter running upon the road between the rails or upon a special 
rall. (August 31, 1880), 


3539. Treating Liquids or apetgees Dissolved or 
Suspended in Liquids, &c.: J. Storer, Glasgow. 
Sd. 9 Figs.)—Comprises improvements on and developments 
of the invention of 1880, The liquid, which may have matters 
dissolved ia it, is subjected to the action of rotating propellers driven 
ata considerable speed, the velocity being so arranged that the 
gases Or vapours are brought by the propeller into a minutely 
subdivided condition, and mixed with the liquids. (September 1 
1880). 


3541. Fastening Sacks or Bags: D. A. B. Murray, 
Glasgow. (6d. 8 Figs.}—Two light bars of wood, with deep 
notches cut in them, are sewn to the inside of the mouth of the 
sack, When the sack is to be closed the bars are drawn close 
: gether and secured by pins inserted in the notches. (September 
, 1880), 


3542. Machine for Drying Grain: W. Davidson, 
Mintlaw. [td 3 Figs.)—The grain is caused two descend through 
a framing A A, formed by a series of superimposed angled vanes 


There are thirty-one 











in one, two, or more regular streams, while heated air is drawn 
freely through the hoppers and the grain. (September 1, 1880). 


3544. Manufacture of Horseshoe Mails: 
W. Clark and J. Priestley, Bolton. [(i/. 
for improvements on Specification 2569 of 1869 and : 
and describes modifications whereby the nicking apparatus to 
form the head is dispensed with It also relates to (1) the 
construction and use of dies fur forging and tinishing the head and 
blade of the nail while hot in one operation ; (2. todies for ho ding 
the blade and head of the nail while the git end is being sheared 
or cut off; (3) to a shearing cutter. (September 1, 1880). 


3551. Heating Apparatus: L. W. Leed, Leeds. 
(6d. 10 Figs,)—Consists mainly of improvements on and connected 
with the invention described in Specification 1646 of 1879. A 
dome-shaped grate is employed, solid in its upwardly projecting 
portion for the purpose of preventing air circulating towards the 


w. 








centre, and to compel air to pass up at the sides against the tire- 
bricks, and so towards the illuminating windows. Into the fire 


chambers project wedge-shaped pieces of metal, which, in com 
bination with a movable grate, act as crushers for the cinders 
(September 1, 1880). 


3555. Manatheture of Wooden Packing Boxes 
or Cases, 03 R. Lake, London. (/. Myers. New 
York, U.S.A.) (ld. ba Figs.}—Comprises a nailing machine, a 


nail feeder, and apparatus for finishing and dressing the boxes 
The machines, which are too complicated for description here, are 
explained at great len.th, and form the subject of eighteen claims 
(September 1, 18£0). 

3560. Apparatus for Lubricating the Interior 
of Rifle Barrels: R.H. Finlay, Govanhill, N.B. 
(4d. 1 Fig,}—The apparatus consists of a perforated stopper with 
a flexible mouthpiece. The stopper is intended to be inserted into 
the breech of the rifle for blowing into the barrel by the mouth- 
piece. (September 2, 1880), 

3563. Dandy Rollers for Paper Machines: W. 
Green, London. [6:.. 3 Fiys.|}—A constant flow of water or 
steam is directed upon the roller to clean the interstices from all 





position of the coyer. (August 30, 1880), 








adherent pulp. The roller has open ends and an inner suspended 








trough F. Hisa pateeees pipe to supply water to the upper 
travel. (September 2, 1880). 


3567. Joints of Earthenware Pipes: H. Doulton, 
London. [(id. 11 Figs.)—In order that the pipes may be rough 
at their ends for the cement to adhere to, they are made at first 
with a ring of surplus material (Fig. 2), which is nearly cut 
through, and is detached after the burning. Fig. 1 shows a method 


Foot. Pig }. 
Jah 


of forming the joints of earthenware pipes by laying flanged pipes 
with ground ends end to end in trough-like chairs, the joints 
being made good with cement for which the chairs serve as moulds 

oo modifications are shown in the specification. (September 2 
S380) 


3570. Exhibiting or Displaying Goods: F.M.B. 
Bertram, London, [(id. 16 #iys.}—The goods are exhibited 
on wire frames of various kinds. (September 2, 188), 


3575. Taps or Cocks for Water, Steam, &c.: T 
Singleton, Over Darwen. [éd. 6 /iys.)—Jo the bottom o1 
the plug is cast a holiow cylinder fitting a hole in the shell of the 
tap, and in such cylinder are formed one or more holes or slots 
leading to the discharge, the tops of the holes being at such 





the and 


to allow 
particles to escape with a minimum of contact with the seating; 


distances below the washer as water gritty 


seat (Sep 


is the hollow cylinder, e ¢ the perforations, and g the I 


tember 3, 1880). 


3576. Furnaces and Fireplaces: G. Love, Lan- 
chester. [td. 8 Fiys.)—The air to support combustion is led 
by a flue around the fire chamber, and becomes heated before it 
comes in contact with the fuel. (September 3, 1880), 


3578. Vehicles Propelled by Manual Power: 
W. J. Fraser, London, = [(i. 3 Fiys.}—Kelates to improve 
ments on a former patent, 4458 of 1879, and consists in the t 
a universal joint for connecting the driving levers and 
gear, so as to enable the rider, by the use of the hand levers, to 
steer and drive at the same time. (September 8, 1880) 


3588. Settings for Artificial poste: P. Jensen, 
London, (£. Kauzerot, Paris.) (6d. Figs.)—-The thare set 


upon open-work plates with curved partici m bars _ “ of upon 
solid plates. (September 3, 1880). 


3595. Cases or Receptacles for Cigars, &c.: 
Waltuch,London. [tid. 6 Figs.)—C of @ box in whi 
is a sliding drawer with a rack. . (September 4, 188)), 


3597. Tram Rails: J. Smith, E. Jones, and J. 
Hill, Barrow-in-Furness. [id. 1 Fiy.)—RKeiates ty manu- 
facturing rails with a flanged base and a grooved head. The rail is 
first rolled with its web horizontal. It is next passed between a 
second pair of rolls in an inclined position to form a wide-mouthed 
groove, and finally through a third pair of rolls to finish the surface 
and close the groove ty the required size. (September 4, Is80) 


3598. Bicycles and Tricycles: C. D. Abel. Len- 
don. (La Société Clement et Cie. , Paris), (6d. 3 Figs,)—Consi-ts 
mainly in connecting te treadle “cranks by rods to rocking leve 
provided with handles fitted to the vertical steering axis of the 
vehicle so that the operator can use both his feet ani hands 
‘September 4, 1850). 


3602. Cases for Jewe's, &c.: W. Hardy, Thistle 
ton, Rutlandshire. [d. 4 /iys }—These are provided with 
alarm apparatus which is brought into action by lifting the box. 
(September 4, 1830). 

3603. Machinery for Discharging Grain, &c. : 
P. G. B. Westmacott, Newcastle-upon-Tyne 
5 Figs.)—A barge carries a crane with a tall jib and with slewing 
and lufling gear. An elevator arm is suspended from the jib of 





steering 


ousists ~ 


} 


[ted.j 








the crane and is lowered by it into the hatchway of the ship of 
which the eargo is to be treated, As will be seen in the illustration 
the elevator carries an engine fixed to it. (September 4, 183). 


3604,.* Wheels for Bicycles, &c.;: T. Humber, T 








R. Marriott, and F. Cooper, Beeston, Nottingham- 











Aprit 15, 1881.1] 


ENGINEERING. 





399 








shire, [2d.]—Consists of improvements in the construction of 
cellular wheel rims, and in means of attaching the spokes to such 
rims. (September 4, 1880). 


3605. Wheels for Tramcars, Locomotives, Car- 
riages, &c.: J. W. Morgan, Garth, Glamorgan- 
shire. (64. 3 Figs.)—Relates to mesns for enabling a tramcar 
or other conveyance to travel with equal facility on rails or road- 
way. A groove or flange is provided in the periphery of the wheel 
for the insertion of a fillet or equivalent contrivance under the 
control of the driver. (September 4, 1880). 


3607. Gas Engines: H. W. T. Jenner, Hands- 
worth. [6d. 5 Figs,—(1) At every alternate stroke there is 
introduced to one end of a gas engine cylinder a double charge of 
mixed compressed gases, obtained by two in-strokes at the other 
end of the cylinder. (2) Communication between the combustion 
chamber and the burner is cut off immediately after the ignition of 
the mixture in the combustion chamber. (3) A communication 
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n,n. nis provided between the supply pipe of the engine and the 
passage // (between the combustion chamber and the burner). 
The front end a of the cylinder acts as a pomp to draw in the 
mixed gases and force them into the receiver 6. ‘The combustion 
chamber e bas a slide valve for the admission, and a valve g for 
the escape of gases. The ignition is effected by the cavity 4, which 


is provided with a burner ¢. The passage / / (Fig. 4) is always 
open prior to ignition, but is closed immediately afterwards. 
(September 4, 1880), 

3609" Ceilings, Roofs, and Cornices, &c. 


Charles Brothers, London. [2d.)—Relates to improved 
decoration consisting of glass panels ornamented on one side with 
diapers or other suitable designs, and so arranged as to provide 
thorough ventilation. (September 4, 1880), 


3611. Portable Hydraulic Rivetting Machines: 
A.C Kirk, Glasgow. [(¢. % Figs.J]—Relates to the fitting of 
portable hydraulic rivetting machines with supporting parts having 
rollers or slides adapted for resting on and moving along the work 
that is being rivetted, the parts being so arranged that the limbs 








holding the rivetting dies are capable of independent angular or 
oblique adjustment & admit of the cies acting on rivets at different 
distances from the edge along which the machine travels, The 
machine 11, 12, 13is carried on bearings 14, and is placed so as to 


be balanced in a carriage 15 running on slides or rollers. Several 


modifications are shown, (September 6, 1880). 


3614.* Apparatus for Driving Boats, &c.: F. H. F. 
Engel, Hamburg. (7. Keuter, Hamburg, Germany). (2d)— 
The apparatus is for propelling a twin boat, and consists of a 
padd e-wheel placed between the boats and driven by the feet in 
the manner of a velocipede. (September 6. 1880). 


3615,* Apparatus for Moving Railway Vehicles 
by Manual Power: W. Schmid, Munich, Bavaria. 
(2¢.] -A frame, carrying rollers which run upon the rails. is fixed 
securely to the carriage under the buffer beam. These rollers are 
rotated by means of a crank and a train of wheels, (September 6, 
1880). 


3616, Amalgamators for Separation of Metals 
from other Substances: P. B. Wilson, Baltimore, 
U.S.A, [4d. 2 Figs.J)—A centrifugal machine is adapted for 
separating gold, &c., from water, sand, and crushed ores. Between 





the revolving basket and the outer casing is placed a mercury- 
coated plate to receive the contents of the basket as they are 
thrown off. (September 6, 1880). 


3617.» Machinery for Cleaning or Dressing and 
Sorting Grain, &c.: W. R. Lake, London. (C. 4. /. 
Gramke, Stettin, Germany), [(4d.}—Is a lengthy specification, and 
in the absence of drawings it is impossible to describe the inven- 


tion, (September 6, 1880). 
3618. Manufacture of Linoleum, &c.: W. R, 
Lake, London. (£. A. D, Guichard, Paris). [(2d.)}—Linoleum 


is roughened, and at the same time ornamented with coloured 
designs by the use of sand or dust of silicious, metallic, or similar 
substances. (September 6, 1880). 


3620, Strainer or Knotter Apparatus for the 
Manufacture of Paper, &c.: F. N. Miller, Sunder- 
land, Durham. (6d.)—Keciprocating diaphragms are placed 
in the strainer vats immediately underneath the strainer plates, 
the separator boxes being so arranged that any fine pulp which 
they may receive is returned direct to the strainer plates. (Sep- 
tember 6, 1880). 


3622. Machinery for Compressing Black Lead, 
&c.: W. C. James, Plymouth. [6d. 4 Figs.j—Is a press 
of special construction ha ving a number of vertical plungers which 
shape the top of the moulded blocks. These plungers are geared 
together, and are caused, after the blocks are formed, to revolve 
simultaneously, and polish the tops of the blocks. (September 6, 
1880). 


3624* Apparatus for Manufacture of Gas: W. 
R. Lake, London. (Z£. Genty, Rouen, France). [2d.}—The 
apparatus comprises a number of chambers with wire gauze par- 
titions. Heated air is caused to travel through the various cham- 
bers, and to absorb volatile hydrocarbon oil that is fed down by a 
float valve from a reservoir. (September 6, 1880). 


3626. Pipes and Pipe Joints: F. Jackson, Not- 
tingham. [(d. 6 Figs.)—The socket end of the pipe is provided 
with an opening at one side, whilst the spigot end has a collar 
abutting against the end of the socket. A washer of felt is inter- 
posed between the end of the spigot and the shoulder of the 
socket, and the jointis made by introducing cement through the 
opening in the socket. (September 7, 1880). 


3630. Apparatus for Governing or Regulating 
Illuminating Gas: D. B. Peebles, Bonnington, N.B. 
{td. 10 Figs.)—Relates (1) to metallic governors without liquids 
or flexible diaphragms. Several modifications are described in all 
of which there is an external brass casing so shaped that the riag 
of the globe holder fits on the casing. (2) To the constructive 
details of the gas governor in which a bell dips into an annular 
trough of mercury. (September 7, 1880). 


3631. Manufacture of Filling or Facing Com- 
positions: F. C. Clarke and R. MacAusland, Man- 
chester. (2¢]—Jhe composition is formed of ground shale 
and boiled oil, terebine, varnish, &c. (September 7, 1880). 

3633. Pocket Slate Tablet: T. 0. Jones, London. 
(2d).—Relates to aspecial frame and cover for a pocket slate- 
(September 7, 1880). 

3641. Decomposition of Salts of Ammonia: L. 
A. Groth, London. (WW. Aube, H. 8. Engelcke, C, J. B. Krause, 
Srotha, Germany). [6d. 2 Figs.J—Is a method of decomposing 
salts of ammoma by means of the catalytic effect of lime or 
magnesia, a special apparatus being employed for the purpose. 
(September 8, 188). 

3642.* Stands or Frames for Bottles, Decanters, 
&c.: F.T. Marrian and T. W.Bocock, birmingham. 
(2d ]—Is a jointed frame which prevents the bottles being extracted 
so long as the frame is locked. (September 8, 1880). 


3643.* Chains for Use in Looms, &c.: J. Holding 
and E. K. Dutton, Manchester. ({2¢.)—Relates to a 
special elastic chain for picking bands. (September 8, 1880), 

3644. Manufacture of Cements: J. C. Bloomfield, 
Castle Caldwell, Fermanagh, Ireland. (2d.)—by 
substituting for the ground silica in the mixture described in 
Specitication 738 of 1880 ground burnt red brick clay, &c. and 
ground burnt shale, pink and yellow cements are respectively 
prepared, (September 8, 1880). 

3645.* Egg Beater: F. A.Groebert, London. [2:.) 
—The stem of the beater is provided with three perforated discs. 
(September 8, 188%), 


3650. Production of Materials for Castings, 
Cements. &c.: J. J. Sachs, Manchester. (4d)—ihe 
so-called ** Vulcan cements" are prepared by melting together 
sulphur with such substances as coal, plumbago, silicates, metallic 
hydrates and oxides, &c., in a floe powder, other than metals or 
metallic sulphides. (September 8, 1880), 


3651.* Apparatus for Making Cigarettes: C. E. 
Cherry. London. (2d.}—A pocket apparatus comprising a 
bent metal plate, two rollers and a travelling apron. (September 
8, 1880), 


3654.* Automatic Apparatus for Cleaning 
Drains, &c.: B. R. Phillipson, Dublin. [2d.]—A recep- 
tacle receives and retains a stream of water until it has risen to a 
given height. When that point is reached a float opens a valve 
and allows the water to descend into the drainin a torrent, When 
the tank is empty the valve closes automatically. (September 8, 
1880), 


3655.* Destroying Firedamp in Mines: A. M. 
Clark,London. (ii. Blackledge, A. J. Battles, and G. Wilcox, 
Enfield, Conn., U.S.A.) (2d.]--When amine has become filled with 
firedamp it is proposed to place in it a number of torches of peculiar 
construction. 
the others in succession as he Jeaves the mine, the consequence 
being that the gas is set on fire in many places and thus destroyed, 
(September 8, 1880). 

3656. Match Boxes: A. M. Clark, London. (i. 
Olive, Marseilles.) {4d. 4 Figs.}—The novelty lies in the method 
of closing the lid by aspring. (September 8, 1880). 

3657.* Turning Lathes: J. Garvie, London. (2d) 
—The feature of novelty appears to consist in providing several 
leading screws of different pitches mounted in an adjustable 
holder made to turn ona centre. (September 9, 1880. 


3661.* Propulsion of Ships and Vessels: T. P. 
Walker, Derby. (2¢.]—A number of * oar-like paddies” project 
from the ship's sides and receive a sculling motion from the 
engines. (September 9, 1880). 

3662.* Sewing Machines: E. Ward, London. (2d.] 
—Relates (1) to constructing the machine so that it may be folded 
together for convenience in transport. (2) To means whereby the 
thread, instead of being threaded through the carriers, may be 
slipped into its place at any portion of its length. (3) To means 
for facilitating the threading of the shuttle and the regulation of the 
tension. (September 9, 1880). 


3663. Apparatus for Boiling or Cooking Eggs: 
J,C.Mewburn, London. (Z. df, A. Couchoud). 6d, 8 Figs.) 


A fireman lights the furthest from the shaft, and | 





| 





—The eggs are placed in the water in a basket, At the end of four 
minutes the apparatus indicates that the cooking is completed, 
(September 9, 1880.) 


3664. Treating Serous Matter to obtain Nitro- 
genous Products and Albumen, &c.: R. Werder- 
mann, London. [4d.)—Oalcic oxide is added to the blood, and 
after coagulation the mass is cut into slices. In order to fix the 
ammonia the slices may be powdered over with sulphate of calcium 
or magnesium. The serum is drained from the coagulated mass in 
a vacuum, und treated with acetic and carbonic acids, After the 
liquid has been d i it is submitted to dialysis and decolo 
by ozone. (September 9, 1880), 


3668.* Looms: R. Hindle and G. Greenwood, 
Blackburn. [2¢.)—The levers that apply the friction to the 
necks of the warp beam are connected together, and to a hand 
lever, by which the weaver can apply any degree of pressure or 
relax it altogether for letting back. (September 9, 1880). 


3669.* Lids for Jars, Bottles, &c.: A.V. - 
stedt, Kongensgade. [2d}.—A ring is fixed round the neck 
of the jar, and the lid hinged to the ring. (September 9, 1880). 


3670. Regenerating the Fluids of Galvanic 
Batteries, &c.: A.M. Clark, London. (£. Raynier, 
Paris.) (4d.}—I1s a process for regenerating the fluids of batteries 
in which caustic soda or potash is employed, and for recovering 
the zinc hydrate from solution by precipitating the oxide of zinc 
by the addition of water, reconcentrating the liquor by heat, and 
decarbonating it by means of lime. (September 9, 1880), 


3671.* Writing Instrument: J. Nadal, London. 
 _eenamaaas to the details of a stylographic pen, (September 10, 
880). 


3673. Furnaces: A.C. Engert, London. (6d. 2 Figs.] 
—Consists in the application to a furnace of a movable flap or 
shutter, This invention was illustrated on page 7 of the current 
volume of ENGINEERING. (September 10, 1880). 


3674.* Manufacture of Stockings: H. Rohner 
and L. Pagel, Liverpool. (2¢.)—‘To avoid tightnéss and 
wear at the knees of stockings, they are knitted with an increased 
number of stitches at that part to give ample room. A modified 
form of knitting machine, arranged to produce this effect, is 
described. (September 10, 1880). 


3675.* Ornamenting Articles of Glass: W. H. 
Stuart, Wordsley. (2¢.)—At an early stage of the manu- 
facture of the article itis sprinkled with pulverised coloured glass 
and wound with glass threads. The subsequent operations serve 
-~ partly diffuse the particles over the surface. (September 10 

880). 


3678.* Apparatus for Cleansing Gases, &c.: W. 
Foulis, Glasgow. (2d.)—Ilnstead of laying the bundles of 
brushwood horizontally in the scrubber they are arranged vertically 
by hanging them by one end from frames, (September 10, 1880). 


3680. Manufacture of Sugar Candy : T. Morgan, 
London. (J. Pitman, Hong Kong). (2d.)—Relates to the details 
of manufacture, (September 1, 1880). 


3681.* Manufacture of Heating and Illuminating 
Gases: J. A. Stephan, Worcester. (24.)—Solid sewage 
matters are heated in a retort and steam is passed over them. 
The resulting gas is burned under a cone of magnesia or whiting 
and nitrate of potash, and heats it toincandescence. (September 10, 
1880). 

3687.* Machinery for Dressing Stone: O. O. 
Williams, Liverpool. ([(2/.J]—Is especially adapted for 
dres:ing setts. The machine appears to resemble a steam hammer, 
The stone is laid on the anvil, and is dressed by a cutter, which 
takes the place of the ordinary hammer block. (September 10, 1880). 


3689. Iced Air Inhalators: W. Brierley, Halifax. 
(L. Stackfleth, Berlin), (4d. 2 #tgs.}—The patient draws air 
through a flexible tube from a vessel surrounded by a jacket con- 
taining a freezing mixtare. (September 10, 1880). 


3693. Manufacture of Pecks, Hoes, &c.: G. R. 
Postlethwaite, Birmingham. [!s. 9 /igs.}—ielates toa 
number of forging machines for making the eyes of pecks and 
other edge tools, together with their necks, shoulders, ribs, and 
poles from blanks or shaped bars of iron of peculiar section, 
(September 10, 1880). 


3694.* Spring Mattresses: H. Lazarus, London. 
(2d.}—The mattress consists of a rectangular frame. At one end 
is a roller, to which is attached a sheet formed of interlocking wire 
spirals. ‘This sheet is also fixed to the footboard, and is strained 
by means of the roller. (September 10, 1880), 


3696.* Couplings for Taps and Pipes: S. Mason, 
Birmingham. (2d.)—Appears to be a quick-threaded union 
nut, but is obscurely described in the specification. (September 11, 
1880). 


3709. Bottles and Stoppers: J. Neal, Aston. [é/. 
6 Figs.}—The bottle, which is particularly adapted for holding 
aerated liquids, has its neck formed into a chamber resembling in 
cross section a quatrefoil leaf. When the contents are being dis- 
charged, the stopper falls into the chamber, ard leaves a clear 
passage to the mouth. (September 11, 1880). 


3710.* Lids of Tea and Coffee Pots, &c.: J. 
Clarke, Cobridge, Staffordshire. (2/.]—At the handle 
end of a tea-pot, the jedge upon which the cover rests is cut away, 
projections or pins holding the cover in its place during tilting. 
(September 11, 1830). 


3711.* Manufacture of Enamelled Jewellery, 
&c.: W. R. Lake, London. (/. Boucheron, Paris). [(2d.)— 
ls for applying enamei in such a way that the metallic skeleton 
may be completely covered. (September 11, 1880). 


3714.* Machinery for Beating Carpets: S. Sim- 
mons, London. (2d.)—The carpet hangs in a vertical position 
between rollers, and is beaten by arms standing out from hori. 
zontal and vertical rocking shafts. (September 11, 1880). 


3717.* Waterproofing Fibres, Tissues, Fabrics, 
&c.: J. J. Sachs, Manchester, (C. 0. Ramstedt, Helsingfors, 
Finland). [(2d.j—One solution employed consists of belmontine 
1 part and benzoline 20 parts, Preferably the materials to be 
treated are placed in a closed vessel, in connexion with which is 
an apparatus for the recovery of the volatile solvent. (September 
13, 1880). 

3719.* Bands or Clasps: W. F. Brown, Birming- 
ham, (2d.)—For ladies’ hair, scarves, &c. The usual joint and 
pin is replaced by a bar with a knob at each end. (September 13, 
1880). 





3726.* Furnaces for Steam Generators: D. A. 
Horsnell, London. (2d.]—The tirebars are inclined and are 
connected to rocking shafts, by which they are moved to break up 
and agitate the fuel, (September 13, 1880). 


3728.* Manufacture of Gunpowder and Cart- 
ridges: G.V. Fosbery, London. (H. Studer, Paris). (2d.] 
—Blocks of powder are manufactured of prismatic shape with 
external grooves and truncated angles, so that when they are 
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made up into cartridges the grooves of the blocks will coincide, 
and form air passages throughout the mass, (September 13, 
1880). 


3729,.* Cartridges for Ordnance, &c.: J. G. Mar- 
quardt, London. (24}—The cartridges are of a prismatic 
form, and consist of paper charged with compressed powder, and 
provided with air passages. A number of such cartridges com- 
bined in an envelope forms a large cartridge suitable for ordnance. 
(September 13, 1880). 


3731. Separation of Acetic Acid from Crude 
Pyroligneous Acid and Spirit: B. Biggs, London. 
[2¢].—Naphtha and acetic acid is distilled in racuo from the distil- 








late of wood. (September 13, 1800). 
3741. Manufacture of Taps for Beer, &c.: E. 


Ludlow, B ham. [6¢. 6 Figs.]—The body and inlet pipe 
of the tap are made from a solid drawn taper tube closed at one 
end, and the plug and outlet tube are made from a second and 
smaller solid drawn taper tube closed at one end, the said plug 
working liquid-tight in a cork filling piece fixed in the body of the 
tap, or in a metallic lining crossing the body of the tap. Ina 
modified form the body and inlet tube are made from a tube open 
at both ends, the body end being closed by a separate cap. (Sep- 
tember 14, 1880), 


3745. Eysttying and Whitening Oils and Fats: 
P. M. Justice, London. (4. W. Winier and W. 7. Coleman, 
San Francisco, U.S.A.) [4d.)—Animal fats and oils and certain 
vegetable oils are treated by reducing them to a liquid condition, 
and mixing with them pulverised fuller’s-earth, and finally sepa- 
rating the earth by decantation, and by washing with boiling 
water. (September 15, 1880). 


Hot-Air Stoves for Heating the Blast for 
Blast Furnaces: T. Wardle and C. Lister, Middles- 
brough-on-Tees. [6d 2 Figs.)—The height of the improved 
furnace is only one-half that of the usual ones, The furnace is 























made of two vertical cylindrical iron casings connected at the top 
by a horizontal cylindrical casing of the same diameter. A A and 
B B are the two vertical portions, and © C the horizontal con- 
nexion. F and g contain the hot blast and gas valves respectively, 
(September 24, 1380). 

3873. Rolling Stock for Railways, &c.: F. C. 
Glaser, Berlin. (G. Thomas, Mainz, Germany), (8d. 10 Figs.} 
—Has for its object a steam carriage that may run on main and 
branch lines with the speed of ordinary passenger trains, and 
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replace a train where there is no great traffic. The vehicle may be 
so constructed that the locomotive portion may be detached and 
used separately. (September 24, 1880), 


3957. Manufacture of Tobacco: E. J. Kennedy, 
Dublin. [¢¢. 7 Figs.}—The tobacco as it is spun is wound on a 
reel or bobbin so constructed that the body can be separated from 
the flanges, and the roll of tobacco taken off without unwinding. 
The end of the rope is secured by a peg. (September 30, 1880). 

4492. Switch Boxes C. R. Napier, London. 
[4d. 9 Figs.]—Applies to switch boxes that have turnover levers 
and weight. The improvement consists in using a hand lever 
with a J-shaped end. The lever is arranged so that in one 
position one arm of the T end is pushed by the weight against 
one side of the bell-crank arm that actuates the switches, and in 
the other position the opposite arm of the T-shaped end is pushed 
against the other side of the arm of the bell-crank, and forces it in 
the contrary direction. This arrangement enables the lever to be 
be made entirely of wrought iron. The invention applies also to 
switch boxes with a rigid lever that recovers the switches by the 
action of a balanceweight. and enables a box to hold the points 
in either direction. (November 3, 18%"). 


4561. Furnaces for Steam Boilers, 
Cheesborough, Liverpool. (/. /amer 
18 Figs.)—A construction of furnace in which the air to support 
combustion enters partly through firebs forming the grate 
and thereby underneath the fuel, and part)y through hollow firebars 


&c.: F. 
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and passages in which the air is heated and then supplied tothe 
furnace ata point above the fuel. The illustration shows one 
arrangement described. (November 6, 1880). 


5447. Apparatus for Purifying Steam, &c.: J. F. 
Belleville, Paris. [6¢. 5 Figs.)}—Relates (1) to the use for 
purifying steam from particles of water of apparatus so arranged 
that the steam has a large and free area of flow in a circalar 











descending current, and particles suspended in it are by their 
centrifugal force separated from it. The steam enters at C, and 
circulates so as to enter the chamber D by an opening extending 
the whole height of that chamber. The purified steam escapes at 
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E. (2) Fig, 3 shows an improved regulator applicable’ as an 
engine governor, an escape valve, and an apparatus to maintain a 
detinite pressure. When used as a governor, water is pumped at 
each revolution of the engine into the chamber A, and escapes at 
a given speed through the cock K. Bis an elastic box that is com- 
pressed according to the pressure of the fluid in A, and by its 
motion operates the valves EE. (December 28, 1880) 





1881. 

36. Manufacture of Wire Nails for Boots and 
Shoes; H. H. Lake, London. (/. Jifchcock and D. C. 
Know/ton, Boston,'U.S.A.) (6d. 12 Figs.}—Relates to a shoe nail 
or sole fastening made of wire of any suitable form, and having a 
straight surface on one side from end to end with the opposite 
side cut away from a shoulder near the top or head of the nail and 
tapering to the point. A machine for making these nails is also 
described. (January 4, 1881). 


39. Street Curbs and Gutters for the Reception 
of Telegraph Wires: H. J. Had » London. (/ 
D. Townsend, New York, U.S.A. [4d. 6 Figs.|—The conduit for 
telegraph and other conductors consists of a flanged case or 
chamber forming a street curb, a parallel flanged chamber forming 
the gutter, the chambers being suitably connected together at the 
sides and ends, and covered with a removable cover forming a step 
and gutter piece. (January 4, 1881). 


75. Metallic Packings: T. Tripp, East Stough- 
ton, Mass. U.S.A. (6d. 10 Figs.}—The metallic packing ring 
for piston rocs is composed of a series of prismatic plates, the 
meeting faces of which are parallel with each other and with the 
periphery of the rod, such plates encircling the rod and the joints 
between their meeting edges, or between such edges and the peri- 
phery of the rod being covered by a second series of plates over- 
lapping the first, the whole being crowded up to the rod by spring- 
impelled rings. (January 6, 1881). 


119. Cloth Tentering Machines: H. H. Lake, 
London. (4. P. Wood, Johnston, Rhode Island, U.S,A) [6d 
1l Figs.|—Relates to improvements in the “Swiss tenter 
machine,” and consists in providing means for operat ng the two 
clip chains which hold the edges of the cloth by employing adjust- 
able gearing in order to make proper allowance for the uneqaal 
length ortension of the two edges of the web, and thus preserve 
the proper rectangular crossing of the threads. (January 10, 1881) 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the piesent time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand, 








FOREIGN AND COLONIAL NOTES. 
Underground Telegraphy.—The Committee on Streets of 
the New York Board of Aldermen, have a resolution before 
them compelling telegraph companies to lay their wires 
underground. Perhaps this is exactly what the telegraph 
companies want. 


Bridging the Hudson.—Another bridge is proposed 
across the Hudson Mr. Dickey has introduced a bill autho- 
rising the construction of a bridge between Storm King 
Mountain, in Orange County, and Breakneck Mountain, in 
the county of Duchess. The bridge is to be built by the 
Highland Trans-Hudson River Company. 


The Hudson River Tunnel—Work in the Hudson River 
Tunnel, is progressing satisfactorily although the rate of 
advance is not maintained steadily at its maximum. Some 
minor improvements have, however, been made recently in 
order to cheapen and facilitate operations. Formerly the 
silt dug out was mixed with water in the immediate vicinity 
of the heading and was blown out from that point. Now 
it is conveyed to a point, near the air-lock, and is blown out 
there. In order to bring it to this station, it is loaded in a 
ear at the, face, from which it is hauled by means of a 
wire rope wound ona drum, operated by a small vertical 
engine which exhausts into the open air, The car is 
dumped automatically, the rear wheels, which bave a wider 
face than the front wheels, rnnning up an inclined track. 
For transporting bricks, cement, timber, and other mate- 
rials, a second track is laid in the south tunnel, the only 
one in which work is now being carried on. We may add 
that it is now finished for about 325 ft. from the shaft. 





Western Australia.—We learn from Perth, Western 
Australia, that the barque Fitzroy has arrived from 
London with the rolling stock of the Fremantle and 
Guildford Railway. It was expected that the Eastern 
Railway would be open for traffic on February 1. 


Canadian Telegraphy.—The Montreal Telegraph Com. 
pany was organised in 1847 with a capital of 15,0001. It 

ad 500 miles of poles and wires and nine offices. It has 
now a capital of 500,0001., 12,700 miles of poles, 21,500 
miles of wire, and 1674 offices. The number of telegrams 
sent over the line in 1880 was over 2,000,000 ; and its earn. 
ings for the year were 137,0001. Within the same period 
Montreal has increased from 50,000 to 150,000, and now 
that a contract for the railway to British Columbia (over 
2600 miles) has been sanctioned by the Canadian Parlia. 
ment, a still more rapid increase in telegraphic business 
appears to be generally anticipated throughout the 
Dominion. 

Canadian Pacific Railway.—General Rosser, late chief 
engineer of the Northern Pacific Railroad, has been 
appointed chief engineer of the Canadian Pacific undertak- 
ing. The works of the Canadian Pacific are to be vigo- 
rously pushed forward during the ensuing spring and 
summer. 


Coal in New South Wales.—The coal measures of New 
South Wales are extensive and valuable. They extend 
from the 29th to the 36th parallel of south latitude, and 
ramify to the water’s edge along many miles of the sea- 
board. The carboniferous areas are intersected by two 
lines of railway at distances of nearly 100 miles from the 
metropolis, while a third line in the north runs through 
coalfields nearly its whole length. New South Wales coal 
is well adapted for steam purposes, and experiments have 
shown it to be but little inferior to the best Welsh coal, 
while its gas-producing properties are superior. The mines 
are situated at Hartley, Maitland, Newcastle, and Wollon- 
gong ; those at Newcastle being by far the most prolific of 
all. During 1878, 1,575,497 tons of coal were raised, 
of the value of 915,228/.; 4810 pitmen and others were 
engaged in raising this coal. There were forty pits in all, 
but twelve were not at work. Speaking of the Newcastle 
district, Mr. Keene, Examiner for Gold Fields, reports : 
‘*T have examined seams for more than 700 miles to th 
north of Newcastle, belonging to the same deposits as we 
are working in the Hunter, covered and undertoed by the 
same fossil Hora and fauna ; and we may, without boasting, 
claim to rank with the most extensive coalfields in the 
world.’’ It is computed that the coal area of the cuvlony 
approximates to 28,840 square miles. 


Railways in Manitoba.—Application will be made in 
the forthcoming session of the Legislature of Manitoba for 
an Act to incorporate the Winnipeg Southern Railway 
Company, with power to build and operate a railway begin- 
ning at Winnipeg and running thence southerly to the 
village of West Lynne, and with power to build and con- 
struct a branch thereto, starting from the main line at or 
near the town of Morris, and running south-westerly into 
the Memnonite reserve in the southern part of the pro- 
vince; also for an Act to incorporate the Winnipeg, 
and South-Eastern Railway Company, with power to 
build and work a railway beginning at Winnipeg and run- 
ning thence southerly to the boundary between Manitoba 
and the State of Minnesota, also for an Act to incorporate 
the Winnipeg and West Lynne Railway Company, with 
power to construct and work a railway from Winnipeg, 
running thence in a southerly direction to a point on tie 
boundary between Manitoba and the United States of Ame- 
rica, at or near West Lynne, and with power to build a 
branch westerly to the boundary between the said province: 
and the north-west territories ; also, for an Act to incorpo- 
rate the Meadow Lea and Lake Manitoba Railway Com- 
pany, with power to build and work a railway beginning at 
Meadow Lea Station on the Canadian Pacific Railway, and 
running thence north-westerly to a point on Lake Manitoba 
at or near Lake Francis. 

Irrigation in France.—The experiment of irrigating 
lands in the neighbourhood of Paris with water from the 
sewers is said to be working successfully. Sterile tracks 
of lands have been converted into fertile plains, while no 
increase in sickness among the inhabitants has followed, as 
was apprehended. 

A Turkish Cartridge Manufactory.—A cartridge manu- 
factory, under the patronage of the Turkish Government, 
has been opened in Constantinople. It is provided with 
American machinery, capable of turning out 30,000 Martini- 
Henry, and 20,000 Winchester cartridges daily. 


New York Underground Railroad.—General McClellan, 
president of the New York Underground Railroad Com 
pany, states that an application will be made to the Supreme 
Court to determine whether the Broadway or Maulbeny- 
street ‘route shall be adopted. If the decision is adverse 
to Broadway, the company propose to fall back on the 
route described in its charter of 1869. 


The American Pos‘al Service.—The United States Post 
Office: Department has completed arrangements for extend- 
ing its railway mail service over the Southern Pacific and 
Arizona Railroad from Tucson, Arizona, to Deming, New 
Mexico, a distance of 230 miles, and from Deming to 
Tocarro, New Mexico, over the Atchison, Topeka and 
Santa Fé Railroad, a distance of about 100 miles. This 
connexion completes a continuous railway mail service from 
the East to the Pacific coast, from Kansas City, by way of 
Santa Fé across the southern border of Arizona, and 
through California to San Francisco. 


The East River Bridge.—Twenty steel floor beams have 
been laid on the Brooklyn side of the great East River 
suspension bridge, affording some conception of the future 
appearance of the finished structure. 
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THE ANTECEDENTS OF THE 
PHOTOPHONE.—No. V. 

HavinG referred in the earlier articles of this 
series to the researches upon the electrical pro- 

erties of Selenium of Mr. Willoughby Smith,* 
Fieutenant Sale,+ Lord Rosse.{ Dr. Siemens,§ and 
Professor Adams,|| and before describing the experi- 
ments made in the investigation of the same subject 
by Mr. Robert Sabine we would call attention—which 
we omitted to do in its chronological place—to the 
fact that, as far back as November, 1873 (that is 
to say about six months after the reading of Lieu- 
tenant Sale’s paper at the Royal Society, and about 
nine months after the first announcement by Mr. 
Willoughby Smith of Mr. May's discovery), a very 
interesting paper was read at Dublin before the 
Royal Irish Academy, by Mr. Harry Napier Draper 
and Mr. Richard J. Moss,§ in which were re- 
corded a number of experiments respecting the 
conductivity of selenium, these experiments having 
been made with the object of determining the 
precise mulecular state of selenium when its elec- 
trical resistance is diminished under the action of 
light and the conditions necessary for the produc- 
tion of that phenomenon. After a very able re- 
view of the history of selenium up to that period, 
the authors point out that all the experiments indi- 
cate that selenium in its vitreous condition is a non- 
conductor of electricity, and, moreover, becomes 
electric by friction. 
firmed the observation of Hittorff, that when vitreous 
selenium is converted into the granular condition its 
electrical resistance diminishes with its temperature, 
but that when a temperature of 217 deg. Cent. is 
reached its resistance is suddenly and largely 
increased. 

Beyond this temperature Mr. Draper and Mr. 
Moss found that the resistance of selenium dimi- 
nishes up to the point of its complete fusion, attain- 
ing a maximum at 250 deg. Cent. They also 
found that when vitreous selenium (produced by 
rapidly cooling the fused granular form) is quickly 
heated it begins to conduct an electric current at 
temperatures between 165 deg. and 175 deg. Cent., 
and that its resistance continues to diminish up to 
the volatilisation of the selenium, its behaviour 
indicating that the diminution of resistance con- 
tinues up to temperatures at which it becomes 
impossible to continue the experiments, 

The authors concluded their very interesting 
paper, which forms so early a chapter in the history 
of the photophone, by recording their observation 
of a certain condition of selenium identical in 
appearance with the grey granular form, but which 
is, as far as their experiments could detect, quite 
non-conductive of electricity and unaffected by the 
action of light. They also found an intermediate 


condition between the conducting and the nob-con- | 


ducting condition which was especially sensitive to 
light, ite electrical resistance decreasing from 75 to 
100 per cent. on exposure to sunlight, and when 
exposed tothe action of artificial light diminishing in 
ratios of from 10 to 50 per cent. Messrs. Draper and 
Moss found also a modification of selenium which, 
unlike all others, increases its electrical resistance by 
an increase of heat, thus conforming with the law 
of the action of heat upon metallic conductors. In 
illustration of this the authors made the following 
experiment, a diagram of which is given in Fig. 12. 


Fig.72 
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A bar of selenium, S S, in this exceptional condition 
was surrounded at a distance of about four milli- 
metres by a spiral of platinum C, which could be 


* See ENGINEERING, page 1 ante. 

+ Ibid., page 2 ante. t Ibid., page 42 ante. 

§ Ibid., page 42 ante. 

Ibid., pages 43, 204, and 258, ante. 

“| ‘*On some Forms of Selenium and on the Influence of 
Light on the Electrical Conductivity of this Element,’’ by 
Harry N. Draper, F.C.S., and Richard J. Moss, F.C.S. 
Proceedings Royal Irish Academy, Second Series, Vol. I. 
(Science), page 529, 


These experiments also con- | 


made incandescent at will by depressing a key K 
and thereby placing it in circuit with a nitric acid 
battery B. ‘The selenium bar was in circuit with 
a Leclanché battery L and a galvanometer G, 
'and exhibited the usual decrease of resistance when 
exposed to light. When, however, it was heated by 
the hot spiral the resistance of the selenium in- 
creased considerably, the galvanometer deflection 
gradually falling from 48 deg. in the first instance 
to 15 deg. when the bar was exposed to the action of 
heat, showing that the effect of light is partially 
counterbalanced by the effect of heat which usually 
accompanies it, and it tends to explain the increase 
| of resistance that is known to follow prolonged 
exposure to light. We may also mention that the 
same subject was again brought forward by Mr. 
| Moss in a letter to our contemporary, Nature, which 
| appeared in August, 1875.* 
| Almost contemporaneously with Professor Adams 
| first communication on the subject to the Royal 
Society, i.e., in July, 1875, Mr. J. E. H. Gordon, the 
| present Assistant General Secretary of the British 
| Association, at that time an assistant to the late 
| Professor Clerk Maxwell in the Cavendish Labora- 
| tory at Cambridge, recorded in a letter to the same 
| contemporary{ an experiment made by him upon a 
bar of selenium 50 mm. long, and 8 mm, broad, and 
1 mm. thick, having platinum electrodes. The 
| resistance of this bar measured 100 megohms in the 
| dark, and the light of;a paraffine lamp at a distance 
| of 12in. reduced the resistance to the extent of from 
| 20 to 30 per cent. Mr. Gordon afterwards experi- 
mented with a selenium medal (which had been 
|struck by Berzelius himself to commemorate his 
| discovery of that substance), but he could detect no 
| alteration of its resistance under the influence of 
| light, and he concluded from this that ‘ the physical 
|form of the metal has a great deal to do with its 
| behaviour when carrying an electrical current and 
| exposed to light,” thus arriving at the same con- 
|clusions as other investigators at the same time. 
About a month later Mr. R. J. Moss, to whom 
we have already referred, pointed out in a 
| letter (part of which was in answer to Mr. Gor- 
| don’s communication) that one of the results of the 
experiments made by himself and Mr. Draper wes 
to show that light and heat have opposite effects 
‘upon certain forms of selenium, and that this is 
especially remarkable from the fact that the lumi- 
nous undulations of greatest wave length, that is the 
red rays, are those which produce the greatest decrease 
of resistance, and Mr. Moss concludes his letter by 
stating that ‘a thin film of non-conducting vitreous 
selenium trausmits these red rays, while an equally 
thin film of granular selenium is perfectly opaque to 
them,” 

In p with the history of selenium it is 
| only fair to point out that as far ago as July, 1876, 
Mr. Christie, a lieutenant in the Royal Engineers, 
| suggested the making use of the generation of an 
| electric current by the action of light upon crystal- 
line selenium for the construction of a rapid tele- 
graphic relay or commutator to do away with the ser- 
vices of telegraph operators. Lieutenant Christie’s 
suggestion was that the message to be transmitted 
should first be set up by mechanical means in the 
Morse code in long and short slits in an opaque 
screen; and this perforated screen being passed 
rapidly between the selenium and a source of light, 
the currents of electricity would be generated whieh 
are required for actuating the commutator. Assum- 
ing that a selenium cell or photopile could be pre- 
pared of sufficient sensitiveness, the rapidity of 
signalling by such an apparatus would appear to be 
limited only by either the mechanical conditions of 
the relay or the sensitiveness of the printing instru- 
ment at the receiving station. | 

We now come to the researches of Mr. Robert 
Sabine. In the early part of the year 1878 Mr. 
Sabine showed the results of a series of experiments 
upon the electrical behaviour of selenium in which 
he had departed from the somewhat beaten track of 
other investigators by examining the action of light 
upon plates of selenium not used as resistances but 
as elements in a voltaic couple. In his earlier 
experiments Mr. Sabine made use of a voltaic cell 
consisting of two small plates immersed in distilled 
water, the one being of platinum and the other of 
crystalline selenium annealed at a temperature of 
200 deg. Cent. With this arrangement the dif- 
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* Nature, vol. xii., 291. 
+ See ENGINEERING, page 43 ante, 
t Nature, vol. xii., page 187. 





§ Ibid., vol. xii., page 291. 
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ference of potentials between the two plates was so 
sinall that a very small change in the electro-posi- 
tiveness of the one plate with respect to the other 
was at once apparent. In the dark this voltaic couple 
had a constant electro-motive force of about one- 
tenth of a volt, the selenium being electro-positive 
to the platinum, but on admitting light to the sele- 
nium plate it instantly became electro-negative to 
the platinum, the galvanometer in circuit indicating 
a current in the opposite direction, its deflection 
showing an electro-motive force of .05 volt, so that 
the selenium had under the influence of light 
become more electro-negative by an amount repre- 
sented by .15 volt than it was in the dark. ‘This 
electro-negativeness after the first impulse (which 
was moreover partly due to currents of polarisation) 
gradually subsided, but the index of the galvano- 
meter indicated that the selenium, although more 
electro-positive than what it was after light was 
first admitted, was still electro-negative to what 
it was in the dark. When, however, the light 
was shut off the selenium instantly increased in 
electro-positiveness, the galvanometer settling down 
to its first position, and Mr. Sabine found that 
the slightest shadow or variation of the illumi- 
nation produced a considerable variation in the 
electro-motive force of the couple. Fig. 13 is a 








Fic. 15. 


Fic. 14. 


sketch of an apparatus employed by Mr, Sabine in 
this interesting research, and exbibited by him at 
the conversazione of the Royal Society in May, 
1878, and which was described in these columns 
at the time.* This little apparatus consists of 
a rectangular water-tight trough divided into two 
cells C and D by the porous diaphragm P which, 
while being perfectly opaque to light, offers 
but little resistance to the passage of electric cur- 
rents between the two sie. The two cells are 
partly filled with distilled water, and dipping into 
each is a plate of selenium marked respectively 
Aaand Bb. The front of each cell is glazed with 
a plate of glass, and by means of a pair of shutters 
light can be admitted or excluded from either cell 
at will. Into each selenium plate is fixed a plati- 
num electrode, and to these electrodes are attached 
a pair of wires leading to a reflecting galvanometer 
G. With this apparatus it was found that when 
light was admitted to a, but excluded from b, the 
deflection of the galvanometer was in one direc- 
tion, and it was in the opposite direction when a 
was in the dark, while } was illuminated, the illu- 
minated plate becoming in all cases the negative 
element of the couple. This fact rather tends to 


5 ~ ? See ENGINEERING, vol. xxy-, page 371, 
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indicate that the effect of light upon selenium is 
to render it still less metallic than in its unillu- 
minated condition, a supposition which is in direct 
contradiction to the theory that the decrease in the 
electrical resistance of selenium is due to the effect 
of light causing it more nearly to approach the 
metallic elements. 

Mr. Sabine has since improved upon the apparatus 
illustrated in Fig. 13, and in Fig. 14 is a sectional 
diagram of the newer arrangement. In this appa- 
ratus a single plate of selenium is used in the form 
of a flat disc $ forming itself a water-tight partition 
or diaphragm’ between the two water cells A and B. 
The selenium plate S is cemented into an ebonite 
ring R R, and on to the two faces of this ring are 
cemented two rings of lead L L, L! L', and against 
the outside faces of these rings respectively are 
cemented the glass discs C and C'. To the two lead 
rings L and L' are attached the wires by which a 
reflecting galvanometer G can be placed in circuit 
with the water cells A and B, which are connected 
by the selenium plate S, and are filled under the 
air-pump with distilled water. The whole is then 
mounted in a dark box with suitable shutters, 
by which light can be allowed to fall upon one or 
other face of the selenium. When light is allowed 
to fall upon one face an electric current flows 
through the galvanometer in one direction, and 
when the opposite face is illuminated the current is 
reversed, and the galvanometer is deflected in the 
opposite direction. Fig. 15 represents a general 
view of the apparatus removed from the box. The 
peculiar construction of this compound cell offers 
several advantages; in the first place, while the 
whole surface of the selenium is exposed to the 
water, its resistance is reduced to a minimum, for 
the selenium plate can be made exceedingly thin. 
In this it presents the very opposite of the cell 
illustrated in Fig. 13, for in that case the internal 
resistance of the arrangement is reduced by making 
the plates as thick as possible, while in the improved 
form the thinner the selenium is the less is its resist- 
ance, and the more marked are its results. 

Almost immediately after these experiments were 
shown by Mr. Sabine at the Royal Society, he com- 
municated a very able paper to the Philosophical 
Magazine.* in which the electrical behaviour of 
selenium in the dark and under the influence of light 
was very ably discussed, and we shall in our next 
article refer to the very interesting researches 
recorded in this important chapter in the history of 
the subject, 


LITERATURE. 
acai 
La Physique Moderne—Les Principales Applications de 

VElectricité. By E. HosprTatier. Paris: G. Masson, 

1881. 

M. HospitTauter is to be congratulated upon the 
very attractive appearance of his book. A volume 
printed in clear sharp type, on good paper, and pro- 
fusely illustrated with well-executed engravings, 
prejudices the reader at the first glance in its favour, 
and causes him to enter upon its perusal with kindly 
feelings. At the same time it has also the disad- 
vantage of raising his expectations, and of leading 
him to anticipate that the labours of the writer will 
have been performed with a skill and care equal at 
least to those of the publisher. 

Actuated by such feelings we commenced the 
examination of our author’s work, and in his preface 
we found that he had laid down for himself a field 
for investigation that embraced many departments 
of electrical science, and that he proposed to present 
the result of his researches not merely as isolated 
facts or even as groups of phenomena, but as con- 
nected links in a great chain that should furnish a 
striking confirmation of the ‘‘ unity of the physical 
sciences.” He entered on his task with an enthu- 
siasm that appeared to be begotten of a love of the 
subject of which he treated, and to be an evidence 
of his possessing that gift of imagination without 
which, as we have been told by Professor Tyndall, 
no man can aspire to see far into the secrets of 
nature ; at the same time he guarded himself against 
the suspicion of setting out, as did Dr. Syntax, with 
the intention to “ picturesque it all,” by affirming 
that he had reaped with full hands not only from 
French sources, but also from the broader and 
better-connected fields of electrical science to be 
found in England. 





* “On some Electrical Experiments with Crystalline 
Selenium,”’ by Robert Sabine. Philosophical Magazine, 
June, 1878. 





‘Turning to the body of the book we find that it is 
divided into four parts, viz., the sources of electricity, 
electric lighting, telephones and microphones, and 
electric transmission of power. Whether it was 
the length of his subject—for he commences with 
the experiments of Thales nearly 2500 years ago— 
added to its breadth, or whether it was the 
anticipation of the task of stringing together his 
great accumulation of facts, that depressed the 
author, we do not know, but it is clear that for 
some reason or other his enthusiasm begins and 
ends with his preface. This book is a full, and 
from some points of view a clear and satisfactory 
catalogue of modern electrical apparatus. The 
various appliances that have been invented with 
such great rapidity during the last few years are 
described clearly and succinctly in their proper 
order, and are presented to view, so that the reader 
may comprehend the sequence of the steps by which 
they have attained to whatever amount of efficiency 
they now possess. Added to this there is a slight 
connecting thread of theory running through the 
whole with a view to show the interdependence of 
the various manifestations of electrical energy and 
other modes of motion, but not enough to form a 
fulfilment of the promises held out at the commence- 
ment of the work. We are fully alive to the 
importance of books of reference and to the part 
they play in the diffusion of knowledge. It is often 
a wearisome task to search through the back 
numbers of several scientific journals for the 
description of a discovery after the lapse of two or 
three years, and when we wish to take a historical 
survey of a fertile subject, such as electric lighting 
for example, the difficulty is vastly increased, and 
any author who takes the trouble to make the 
compilation for us leaves us his debtor to the extent 
of the value of time and labour that he has saved 
us. Judged by such a standard, M. Hospitalier 
will be a benefactor to many.. To the writer of 
brilliant articles for a morning paper, to the pro- 
fessional diner-out who must be able to talk on all 
subjects, and to youth of both sexes who aspire not 
only to ‘‘ prate of protoplasm” but also to have a 
nodding acquaintance with some of the exacter 
sciences, this book will furnish a vast amount of 
information that we have no doubt they will be able 
to turn to goodaccount, But it is not from such as 
these that the mass of our readers is taken, and it 
is not such help as this book can furnish that they 
require. The readets of this and other scientific 
journals are cognisant of the outlines and of the 
general progress of electrical invention, and when 
they turn to such books of reference it is for specific 
information upon which they may base calculations, 
or which will serve to aid them in determining the 
value of theories they have formed on the subject. 
For such purposes we have no hesitation in saying 
they will find M. Hospitalier’s work eminently 
unsatisfactory. The plan of procedure that he has 
followed appears to consist in taking the various 
published accounts of an invention, and in selecting 
from them the leading features and in omitting the 
greater part of the details. Now since discovery 
proceeds, in the great majority of cases at least, in a 
step-by-step progression, each inventor in turn 
striving to bring the subject upon which he labours 
one degree nearer that unattainable goal, perfection, 
so the interest of the history of the development of 
an art or science centres, not on the main charac- 
teristics upon which that art or science is built, but 
upon the interval or space covered by each succes- 
sive advance, whether that advance is small or great. 
The enumeration of various arrangements of electric 
lamps or of different constructions of telephones, 
although not devoid of a certain amount of interest, 
avails but little in the education of the world. To 
the man who has already acquired sufficient know- 
ledge of the subject to understand it without further 
explanation it is unnecessary and tedious, while to 
him to whom such information is novel it is too 
meagre to be of advantage, and will prove to be a 
valley of dry bones. Such a one might turn 
querulously on the author and say, ‘‘ Could you not 
have made these dry bones live?” and such is our 
own feeling. We are quite aware of the difficulties 
attending many of the matters on which the book 
treats. Noauthor could be expected to satisfy his 
readers on such a subject as the elastic transmission 
of power for instance, but surely that is no reason 
why he should confine himself to a chronological 
account of a few isolated experiments with regard 
to it. Wecould lay our hands on more than one 
paper published in the transactions of various learned 
eocieties on the subject, that would, if judiciously 








abridged, have rendered valuable this part of the 
book, and would have enabled its author, without 
the labour of original research—which of course we 
do not expect in a work of reference—to have put the 
inquirer in this department of electrical science in a 

osition to go forward without needlessly and pain- 
Fally breaking up the ground ‘already explored by 
his predecessors, But it is not only discoveries of 
yesterday that are thus insufficiently treated. The 
problem of storing or accumulating power has 
weighed heavily on many inventors, and is not to-day 
much further advanced than it was a quarter of a 
century ago, yet the interest it excites is, so far 
from lessening, steadily increasing. The invention 
of the dynamo-electric machine has rendered it 
possible to use electricity as a motive power without 
the waste that accompanied the employment of the 
old magneto-electric machines, and consequently 
has directed attention to the question of storing 
electricity for deferred or intermittent use. We 
have, within the last few months, noticed that 
patentees have been endeavouring to appropriate 
Planté’s secondary batteries as accumulators of 
electricity for several purposes, and in view of this 
we read M. Hospitalier’s article on ‘ Batteries 
d’Emmagasinement” with special interest, in the 
hope of learning whether they had received any 
fresh development, and whether any data as to their 
performances had been obtained upon which trust- 
worthy calculations as to their practical utility could 
be based, After the stock descriptions of M. Planté's 
apparatus, with which we are familiar, our author 
winds up with the paragraph ‘“* Nous regrettons vive- 
ment que M. Planté n’ait pas continué ses experiences 
en calculant le nombre des calories emmagasinées ou 
le nombre de kilogrammemetres que peut fournir un 
couple bienchargé. Ces chiffres serait tres precieux 
pour certaines applications.” 

This sentence recalls the spirit of the preface 
and makes us wonder that an author who evidently 
understands so well the value of exact experiment 
should not have obtained from other sources that 
information which it appears M. Planté could not 
furnish, and further that his solicitude for ‘“‘ precious” 
data should be so much more distinctly marked in 
cases where they do not lie ready to his hand than 
when their existence is well known. 





Professional Papers of the Corps of Royal Engineers. 
Edited by Major R. H. Vercu, R.E., Royal Engineer 
Institute. Occasional Papers. Vols. IV. and V. London: 
Edward Stanford. 

This series of publicatione, which always contains 

many papers of interest not only to military engi- 

neers but to the general reader, has a valuable 
addition in the volumes before us, both of which 
belong to 1880, and were necessarily divided on 
account of their bulk. Vol. IV. contains 16 papers, of 
which some of the more important refer to operations 
during the Russo-Turkish, Zulu, and Afghanistan 
campaigns, while others are of a more miscellaneous 

character. Among these latter we may mention a 

report on the Failure of a Dock Wall, by Lieutenant 

H. D. Laffan ; on Blasting Operations at Singapore, 

by Lieutenant H. S. McCallum; a Permanent 

Standard Cell, by Major R. Y. Armstrong; on 

Fortified Camps and Fortresses, by Major Parnell ; 

Targets for Battering Ordnance, by Colonel Inglis ; 

on the Military Institutions of Switzerland, by 

Colonel G, Graham ; and Tables of Service;Ordnance, 

Ammunition, Fuzes, and Carriages, The Construc- 

tion of Military Railways by the Russians during 

the War of 1877-78, by Captain M. 'T, Sale, is a very 
carefully prepared and valuable paper. The principal 
line constructed during this war was one from 

Odessa to Galatz, a distance of 189 miles; its con- 

struction was decided upon in July, 1877, and the 

line was opened for traflic 100 days after, the actual 
time occupied in the work having been 58 days. 

The average amount of earthwork was ]9,150 cubic 

yards per mile, there were 204 bridges with an 

aggregate opening of 7686 ft., and 88 culverts 5992 ft. 
long in all. The span of the largest bridge was 

308 ft., and there was one of 259 ft., one of 280 ft., 

two of 175 ft., and 16 over 70 ft. The ruling gradient 

(7.5 per cent of the whole length) was 1.8 per 100, and 

the radius of the smallest curves, except in stations, 

was 350 yards. The ballasting was 10 ft. wide and 
8}in. thick. The bridge over the Pruth was the 
heaviest of the works of this class, Like all the 
other bridges it was of timber, and a central opening 
span had to be provided for navigation. This was 
effected by making the span removable, and floating 
it out on a pontoon where required, the whole opera- 

tion of shifting and replacing occupying about 20 

minutes, ‘The rails used were flat-footed and of 
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from 60 lb. to 65 lb. per yard, they were spiked to 
the cross sleepers in the usual way; the gauge was 
5 ft., and the sleepers were 8 ft, long, 1980 per mile 
were used. The rolling stock consisted of 80 locomo- 
tives and 1358 wagons, including 73 passenger cars. 
The work was divided into 29 sub-contracts, and 
13,000 men and 4000 carts were employed, increased 
afterwards to 5000; when the line was ready for 
the rails, about 15.5 miles per day were laid. A 
second important line was the Fratesti Simnitza, a 
railway 4.84 in. gauge connecting with the Rouma- 
nian system; it was 40 miles long, and included a 
ferry over the Danube. 

Very interesting are Colonel Graham’s remarks 
on the Military Institutions in Switzerland, which, 
with her small population has an effective army of 
990,000 men, and one which is the cheapest in the 
world, the cost per head of population being 3s. 11d., 
or five times less than the cost of the French soldier. 
The first line of 100,000 men is armed with the 
Vetterli repeating rifle carrying eleven rounds. 
Details are given of the various divisions of the 
service—cavalry, artillery, artificers, infantry, federal 
troops, engineers, pontoon companies, pioneers, &c., 
and appendices on military instructions, schools, 
and general discipline are added. ‘There are various 
plates illustrating the pontoon service, 

Lieutenant H. D. Laffan contributes a note on 
the failure of a dock wall in the East India Docks. 
In July, 1879, about 700 ft. of the south wall sub- 
sided in one place, as much as 5 ft. 3 in., and bulged 
at the footings 9 ft. 3 in. ‘The sunk portion sheared 
from the remainder of the wall, and in one place a 
slight forward motion of the wall took place. The 
cause of the failure was attributed to a sand blow that 
took place at the Midland Docks a quarter of a mile 
away, and as long as this lasted the wall continued 
tosink. It was supposed that the sand flowed from 
the bed of an old watercourse that passed under- 
neath the dock wall, which was thus left without 
any support. 

There are also three very complete and useful 
tables (corrected up to last year) of the dimen- 
sions and particulars of rifled ordnance and pro- 
jectiles used in the British service, a second of 
smooth-bores, and a third of service fuzes. 

The contents of Vol. V. require only a few 
words of notice from us. It consists only of one 
paper on the History of the Defence of Plevna, by 
Captain G. 8. Clarke, and is an admirably written 
treatise of that striking incident in the Turko- 
Russian war which will be appreciated by the 
general public, and more especially by military 
engineers. This volume is illustrated by thirteen 
plates and Vol. IV. by forty-seven, It is to be 
regretted that the publishers have not devised some 
better means of dealing with the illustrations. 
They are coarsely executed, and ‘the unnecessarily 
large scales adopted involve the use of folded plates, 
which give an unsightly appearance to the volumes 
and cause discomfort to the reader, 
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TREATMENT OF GOLD QUARTZ 
IN CALIFORNIA. 
By T. Eaueston, Ph. D. 
(Continued from page 326.) 

As the mills in California generally stop on Sunday, 
this is the day for repairs, and formaking general clean- 
ups. In Nevada, no stoppage of the mills is made 
at any time, except when repairs or a clean-up is 
necessary. Generally, however, a clean-up is made 
once a week, Sunday is the day usually selected for 
the battery ; most of the other amalgamating con- 
trivances have to be cleaned every day, some of them 
twice a day. To clean up the battery, the screens 
are removed, and the stems driven out of the boss 
with a steel key, and hoisted out of the way with a 
block and tackle. ‘The shoe and boss are taken out 
of the mortar, and the corner die pried out with a 
bar, which allows all the other dies to be easily 
removed. Everything is taken out of the mortar, 
which is then thoroughly washed with water, and 
overhauled, to pick out any amalgam which may 





have attached itself to any part of it. The battery 
sands remaining in the mortar are washed over 
mercury riffles to catch any gold or amalgam, The 
fine sands are separated and caught in the pan, the 
coarse are put back into the battery, The shoes, 
dies, and bosses are looked over, and the amalgam 
picked out of them. ‘The shoes and dies which need to 
be replaced, are set on one side to be inspected with 
great care, If they show any holes they are broken 
to extract the amalgam from them, before they are 
sent to the foundry to be recast. The purchase of 
old shoes and dies and parts of pans and other 
amalgamating machinery is often a source of con- 
siderable profit to the foundries, who not unfre- 
quently find, in breaking them up previous to 
melting, considerable quantities of amalgam which 
have escaped detection in the mill. In gold mills, 
as a very small amount of amalgam is valuable, the 
least indication of a hole is probed, bored out, or 
the piece broken, as the amalgam will be likely to 
collect wherever there are cavities. When all parts 
of the mortar and amalgamating plates have been 
thoroughly cleaned the different parts are put 
together again. 

To clean the Atwood amalgamator, all the pulp 
floating on the surface of the mercury in the troughs 
is first removed. The mercury is then carefully 
taken off at the top, as the amalgam is heavy, and 
lies on the bottom of the trough. When the mercury 
is all removed the amalgam is taken up separately. 
The mercury from the top is then replaced in the 
troughs ; it contains a little gold which is usually 
not separated, as it will all be caught in the sub- 
sequent clean-ups. From 90 to 95 per cent. of the 
amalgam is found in the upper trough. The 
amalgam riffle and the riffles outside of it are cleaned 
in the same way. ‘The amalgam is collected with 
an iron tool bent to fit the riffle, and is added to 
the other amalgam. The skimmings are all sent to 
the Knox pans. The amalgamated plates are cleaned 
with a chisel and scraper, care being taken not to 
damage the surface of the copper. The plates are 
then rubbed and re-amalgamated. The amalgam 
is treated in the mortar with a large addition of 
mercury, as the lumps are quite hard. The 
amalgam when strained will contain from 35 to 40 
per cent, of precious metal, the quantity of gold 
depending upon the amount of silver in the ore. 
It contains besides some iron, lead, and copper, 
which have been amalgamated. To clean it and 
free it as far as possible from these metals, a very 
large amount of fresh mercury is added to it, and it 
is worked over either by hand or in a pan made for 
the purpose; the object of which is to break up 
the lumps and thoroughly incorporate the whole in 
mercury, The impurities rising to the top are 
carefully skimmed off and put on one side for 
further treatment. When the surface of the 
mercury is bright it is strained in a canvas bag, or, 
if the quantity is small in a piece of buckskin, the 
amalgam remaining behind being squeezed and 
rubbed by hand while in the bag or buckskin, to 
get out as much mercury as possible. When dry, 
that is free from extra mercury, it is quite plastic, 
and is made up into any convenient form for the 
retort, the pieces used generally weighing from 
30 oz. to 40 oz. 

After it leaves the mill the pulp becomes tailings, 
which are subjected to further treatment, having in 
view the saving of as much free gold as possible, 
but principally the concentration of the auriferous 
pyrites, so that it can be afterwards subjected to 
chlorination. This treatment is effected at the 
Eureka Mill in Grass Valley, as follows: The 
sands (a) are first sized, (4) then concentrated, (c) 
and afterwards tossed. The particular methods of 
treatment are peculiar to Grass Valley. 

The sands are sized in pointed boxes, Fig. 15 (see 
next page), placed in the bottom of the tail sluice, 
the number depending upon the other concentrating 
appliances used in the mill. The length is always 
measured in the direction of the current, and 
depends upon the size of the ore. The shorter the 
box the larger the grain. No definite rule can be 
given for making these boxes, except that the depth 
is made equal to the length ; the other dimensions 
are determined by experience. The dimensions 
used in the Keystone Mill are : 


in. 

Length at top ro ian eee das 14 
os bottom... ... _ jis esi 6 
Width os ose ia i bes 10 
Depth ... eee “a sas ove ose 14 


From the bottom of the box rises an iron pipe, 
2 in. in diameter, which is open at the top, and has 





three or more openings in its height, which are 
1} in. in diameter, the centres being from 4 in, to 
6 in. apart. These openings are made of gas-pipe 
fittings. The quantity of water to be discharged 
with the sands will be regulated by the position of 
the discharge, the greatest amount being dischargd 
from the lowest hole; when there is more than 
one sluice, the tailings passing over the first flow 
into the second, and so on. What passes the last 
goes to waste. This concentration is effected by 
gravity only. 

The material flowing from the pointed boxes runs 
into wooden sluices, 18 ft. long, whose width is 
determined by the number of the stamps discharg- 
ing upon them; it is usually 1 in. per stamp for 
coarse sands and 1} in. to 1} in. for fine. They 
are generally 15 in. to 16 in. wide. At their end they 
are provided with automatic riffle gates, raised by 
a ratchet wheel set on a vertical screw, and attached 
to the gate. The heavy material deposits near the 
head, while the lighter portions go to waste over the 
riffles. The gate rises gradually, and once in 24 
hours is fully up. The opening is then 7 in. wide 
by 18 in. deep, one gate answering for two sluices. 
On the vertical screw there are two ratchet wheels 
with reverse motion, one to raise and the other to 
lower the gate. Three batteries of five stamps will 
fill two such boxes, 18 in. deep, in 24 hours. There 
must be two sets of sluices, so that when one is full 
the other can be used. 

From the sluices the concentrated tailings are 
treated in Paine and Stevens’ concave rotary buddles, 
Figs. 16 aud 17, of which there are always two, one 
for the coarse, and the other for the fine concen- 
trates. They consist of a concave fixed table s, 18 ft. 
in diameter, with a central ring of lower depth, 
30 in. indiameter. From the centre of this opening 
a vertical shaft a is carried to the peak of the frame, 
and is moved by a bevel gear, moved bya belt running 
over two conical drums to allow of regulating the 
speed of the motion. 

When the tailings are to be treated, the buddle 
being empty, the top of the riffle gate c is lowered 
to the edge of the fixed floor. ‘The tailings are 
charged into the charging box /, and discharged 
into the sieve box / by means of a stream of water 
coming through the feed pipe 7 (capable of furnish- 
ing at least 8 cubic feet per minute), which is con- 
nected with a revolving cistern ~ moving on wheels, 
fed by a sluice 7, The water enters the feed-box 
and washes the ore into the sieve-box from the 
sieve, whose object is to separate any coarse particles 
which may get into the tailings; it runs into the 
sluice 7, and from these into the feed-box m, from 
which it flows through six hollow arms x, made of 
pieces of iron put together, so that they can be 
separated to be distributed over the floor. The 
water-box, feed and sieve-boxes, and launder j, are 
all attached to the vertical shaft, but in such a way 
as to be independent of it. As they rotate both 
above and below they can be moved to any part 
of the upper buddle floor w~ The feed arms 
a are made of three parts. The material dis- 
charged from their end falls upon the inclined 
floor at its upper end, and is carried over it 
by gravity. ‘The heavy material rests upon the 
outside, while the lighter discharges over the central 
riffle c, which is made of a ring fitting the side of 
the central opening, which rises as the ore accumu- 
lates, but allows the water and light material to 
discharge over its edge and through its centre. To 
insure a perfectly even deposit brooms are attached 
to the movable arms p, which rotate on the vertical 
shaft with the feeders just touching the surface. 
They are arranged on a sleeve 4 on the shaft so 
as to rise with the round riffle as the material 
deposits, 

It takes twelve hours to fill the buddle with fine 
sand, and eight hours with coarse. When the buddle 
is full the circularriffle is lowered ; the material is then 
d:vided into three parts, called the heads, middles, 
and tails. The interior ring, 3 ft. 6 in. in diameter, 
is called the tails, and is worthless. It is washed 
out by taking off the end of the feed pipe, and turn- 
ing it down by an adjustment allowing clear water 
to flow into the feed-box from the pipe W by a 
rubber hose, and to play on this part only as it 
revolves. ‘Chis washes out the tails entirely. A 
ring of 3 ft. in width at the outside, called the heads, 
is now shovelled out on to the platform z, leaving 
another ring about 2 ft. wide in the centre, called 
the middles. These middles are rewashed in the 
buddle, and divided as before, the heads going to 
the first buddle heads, and so on. The first buddle 





heads with the second are washed by raising the 
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round riffle about 3 in., and filling up the buddle 
floor with tossing-tub tailings. The heads are then 
charged into the mixing trough, which is pushed to | 


any part of the floor for that purpose. When ready | 


to do this work, the buddle floor has a grade of 13 in. | 
per foot for coarse and in. for fine sands. It | 
takes three hours to wash the contents. When they | 
are all washed the buddle is divided as before into | 
three parts, the tails being 4 ft. in diameter, the! 
heads | ft. 6 in. wide, and the middles 3 ft. The| 
heads go from here to the tossing-tub, the middles | 
are re-treated as before. Two such buddles require 
three men at 3 dols. per day. As there is more or 
less loss of sulphurets from these tailing concen- | 
trators, the tails pass over a long set of riffle sluices, 
which pass through a box 10 ft. long, 5ft. wide, | 
and 3 ft. deep. The sulphurets caught in these drop | 
boxes are re-treated. With all these arrangements, 
there is still a loss of 12 to 13 per cent. of the sul- | 
phurets. | 
The tossing-tub or keeve, Figs. 18 to 20, is made of 
wood, and is 4ft. in diameter at the top, 3 ft. 6 ir. 
at the bottom, and 30 in. deep. It is made of 2 in. 
staves bound by three iron hoops 24 in. wide, and 
din. thick. The staves continue 2 in. below the 
bottom, from which point four of them continue 
10 in. to a platform 6 in. high, to which they are 
bolted, so that the bottom of the tub is 18 in. from 
the floor of the mill. Through the centre of the 
bottom a hollow cast-iron tube 4, 3 in. in diameter, 
passes, and is bolted to it by a flange cast on it. | 
Through the centre of this tube a wrought-iron 
shaft c, 2 in. in diameter, moved by the gear wheels 
d, passes, and receives on a key at its upper end 
the yoke 4 with its eye m; to this yoke eight stirrers 
k, of flat iron 2 in. wide and of variable length, are 
bolted. Attached to the gear wheels d are two pins 
e, which trip a rectangular arm f with a counter- 
poise y, ending in hammers. When the headings 
are ready, a wedge of wood is shoved between the 
hammer handle and the side of the tub, so that the | 
pins e do not strike the lever/. The tub is filled | 
half full of water, and the stirrers made to revolve | 
48 turns per minute. The tailings are shovelled | 
in near the outside until the tub is nearly full. | 
The stirrers are then lifted out by means of a rope 
with a hook which passes through the eye’m, and the 
hammers which have been fastened by the wedge, 
loosened so that the pin eactson the lever arm. As 











the velocity continues the same, these hammers 
each strike the iron o attached to the side of the 
tub 96 times per minute. In this way the material 
in the tub is very quickly settled. When it is 
settled the water is drawn off from the top, and the 
material in the tubs is divided into tops, middles, 
and bottoms. The tops, which are about 2 in. in 
thickness, are scraped off and thrown away. The 
remainder is divided into two equal parts, the 
middles are taken out and re-tossed. The tops from 
these are thrown away. The middles go to the 
buddles ; and the first and second bottoms are clean 
sulphurets, and go to the chlorination works. The 
total cost of concentration by this method is from 
0.14 dols, to 0.15 dols. per ton of rock stamped, 
(To be continued.) 








HORIZONTAL CONDENSING ENGINE. 

Tue horizontal engine which forms the subject of our 
engravings on page 405 is one which was exhibited at the 
recent Belgian National Exhibition by the Socicté 
Anonyme de Marcinelle et Couillet, whose larger (wind- 
ing) engine at the same Exhibition we illustrated in 
October last.* It is, as will be seen from our drawings, 
a neatly designed engine with jacketted cylinder and 
Corliss framing. The jacket is cast along with the 
cylinder. The condenser is placed in a pit below the 
framing, the air pump (double-acting) being worked 
from the crosshead by means of a lever with swinging 
fulcrum as shown in Fig. 1, which also shows in detail 
the arrangement of the pump, valves, hotwell, &c. The 


| piston rod head carries brasses adjustable by a cap and 


bolts, in marine fashion, the outer end of the connecting 
rod having gib and cotter adjustment, and the two adjust- 
ments are arranged so that the taking up of the wear in 
the brasses tends in the one case to bring the piston 
forward and in the other to push it back, the two thus 
compensating for each other to some extent. 

The valve gear, so far as it is automatic, belongs to 
the class in which the actual cutting off is effected by 
steam pressure acting on a piston connected with the 
cut-off valve instead of by springs or weights. It will 
be seen that the main slide is a through-ported double- 
ended valve, arranged to cut off at about 92 per cent. of 
the stroke. The two parts of this valve are of gun- 
metal, connected rigidly by a wrought-iron spindle. The 
cut-off valves are plain slides, each connected with a 
plunger working in a stuffing-box in the valve chest. 
The spindle of the front valve is hollow, and has a small 








* See ENGINEERING, vol, xxx., page 372, 
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stuffing-box at its forward end (see Fig. 3), through 
which the spindle of the back valve passes. At the 
front end of each spindle (see Fig. 3) is an arm, the 
lower end of which is connected to the piston of a dash- 
pot, while its upper side carries a hardened steel catch- 
plate. A separate eccentric (the inner of those shown in 
Fig. 2) works a block which slides in guides placed over 
the two dashpots, and which carries two horns of the 
usual form. The way in which these horns are tripped 
by stops under the control of the governor is shown 
clearly in Figs. 1 and 3. As’soon as the horn is tripped, 
and the catch thereby disengaged, the unbalanced steam 
pressure on the corresponding plunger closes the valve 
suddenly, the dashpot preventing shock. The diagrams 
Figs. 4 and 5 show the motion of the valves, the two 
ellipses on the left hand corresponding to the two edges 
of the through passags in the main slide, and the other 
ellipse corresponding to the cut-off edge of the expan- 
sion slide. The latter, it will be seen, gives about three- 
quarters opening for a cut-off at 10 percent. of the stroke, 
and full opening for a cut-off at 20 per cent. or any later 
period up to 92 per cent. 

The principal dimensions of the engine are as follows : 


Diameter of cylinder wih 15.5 in. 
Stroke of piston eco mie oe 31.5 ;, 
Diameter of air pump ... eae eee ae 
Stroke of airpump  «. 15.75 ,, 
Diameter of flywheel 11 ft. 6 in. 


Weight of flywheel _... os oa 4 tons 
Limits of automatic cut-off ... ... 0 to 92 per cent. 








Krurp.—The men employed at Krupp’s great manufac- 
tory are working night and day in supplying orders for 
large guns. Roumania has ordered 100; Greece, 700 ; 
Sweden, 50 ; Holland, 120 ; and Italy, 400. 





Het Gats.—General Newton reports that satisfactory 
progress is being made in the work of peg the rocks 
at Hell Gate, preparatory to blowing up the bed of the 
river. There has been very little interruption throughout 
the winter. The appliances and the methods are the same 
which have been used hitherto. The task at Flood Rock 
is now about half completed, and it is expected that the 
final grand explosion will take place two and a half or 
three years hence. The original estimate of 5,000,000 dols. 
for the entire work will probably not be exceeded. While 
the excavation at Flood Rock is in progress, work is being 
prosecuted at other points giving promise of a chnanel deep 
enough to permit steamers of the largest size to pass in 
safety. General Newton anticipates the time when canal 
boats and other craft can enter East River from the 
Hudson, by a ship canal along the Harlem river, giving 
more commercial character to that part of the city, and 
in a measure diverting the course of trade from Sandy 


Hook. 
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HORIZONTAL CONDENSING ENGINE WITH AUTOMATIC EXPANSION GEAR. 


CONSTRUCTED BY THE SOCIETE ANONYME DE MARCINELLE ET COUILLET, ENGINEERS, BELGIUM. 


( For Description, see opposite Page.) 
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LEGISLATION RE BOILER EXPLOSIONS. 
Ar the twenty-sixth annual meeting of the Manchester 
Steam Users’ Association, held on Tuesday, the 12th 
instant, the President, Mr. Hugh Mason, M.P. for Ashton- 
under-Lyne, stated that, in the year 1880, 77 persons were 
killed and 94 others injured by steam boiler explosions ; and 
that since the foundation of the Association, in the year 
1854, it was estimated that 1950 persons had been killed 
and 2600 others injured. The continued investigations which 
the Association had made as to the cause of boiler explo- 
sions had shown that such disasters were not accidental 
and not mysterious, but that they could be prevented by 
eompetent periodical inspection, so that by the adoption of 
that simple principle the greater number of the 1950 lives 
might have been saved. 

To throw light on important points connected with boiler 
construction, the Association had conducted a series of 
experimental bursting tests. A new boiler had been made, 
and repeatedly burst with hydraulic pressure, the rents 
being repaired and then the boiler burst again. These had 
afforded some highly scientific information, which had been 
of service to the Association in advising the members as to 
the safety of their boilers. The committee had now deter- 
mined on a further series of experiments. There was a 
theory afloat that if a boiler were allowed to run short of 
water so that the plates became red hot, and then the feed 
were suddenly injected, that so rapid a generation of steam 
would ensue that a violent explosion would result. The 
committee did not take that view, and regarded the subject 
of sufficient importance tu authorise an experiment thereon, 
and a full-sized mill boiler was being now laid down with 
the necessary appliances fora full investigation. The fires 
would be lighted, the water withdrawn, the furnace crowns 
made red hot, and then cold water showered upon them. 
The experiment, it was thought, would be one of interest. 

The constant and reckless sacrifice of human life by 
steam boiler explosions year after year, had created a strong 
impression that the Legislature must take steps for the 
protection of the public. The committee, however, were 
desirous that no stringent measures should be adopted 
which would cripple the energies of steam users. They 
strongly objected to a Governmental system of inspection, 
and the invasion of the works of steam users with an army of 
Government officials. The committee had therefore drawn 
up a very moderate measure which he had introduced to 
Parliament and which now waited asecond reading. That 
measure did not go so far as to render inspection com- 
pulsory, but it provided for better inquiries being made 
in the event of every explosion,{than those at present made 
by the coroner and his jury. It proposed that a special 
court should be instituted, consisting of two competent 
engineers and a competent lawyer, which should make a 
searching investigation, and then draw up a clear and full 
report as to the causes of the explosion and the circum- 
stances attendant thereon, so that it might be clearly shown 
who was to blame. This report to be made public. Such 
a measure it would be seen was very different to rendering 
inspection compulsory, butfit was thought it would have a 
wholesome effect on steam users in stimulating them to a 
due sense of their responsibilities. Ifsteam users generally 
could only be induced to avail themselves of competent 
periodical inspection, explosions would be put an end to, 
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and further Governmentalinterference rendered unnecessary, 
ctherwise he feared a measure of a very drastic character | 
might be introduced. 
Mr. Henry Lee, M.P. for Southampton, 
Mr. Mason, and agreed with him in the views he had | 
expresse ° | 
Mr. Alderman Adam Dugdale, of Blackburn, said he 
thought that if some wise and moderate measure were not 
laid before Parliament there was great fear of Governmental 
inspection being forced upon steam users’ which would be 
anything but acceptable to them. He thought Mr. Mason 
was rendering good service to boiler owners generally by 


followed 


the Bill he was introducing to Parliament. - 


Mr. Charles J. Pooley, of Manchester, approved the | 
Boiler Explosions Bill, and thought it highly desirable that | 
some steps should be taken to check the recklessness of 
steam users. 

Mr. Alderman William Booth, of Manchester, thought 
the measure brought into Parliament by Mr. Mason would 
accomplish what was wanted, viz., the prevention of explo- 
siors, and the saving of human life. 

Mr. John Ramsbottom, C.E., of Alderley Edge, late | 
locomotive superintendent, Crewe Works, moved a vote of | 
thanks to the President, which was seconded by Mr. F. W. | 
Grafton, M.P. for North East Lancashire, who referred to | 
the fact that the Manchester Steam Users’ Association had 
recorded as many as 40 kitchen boiler explosions, killing 
9 persons and injuring 25 others, all of which had occurred 
in less than a fortnight during the frost in January last. | 
‘The Association had shown both by experiment and actual 
experience that kitchen boiler explosions could be pre- 
vented by the adoption of a small reliable satety valve, and, | 
under these circumstances, as the municipal authorities | 
professed to regulate the water and gas supply of house- 
holders, he thought they should interfere for the public 
safety with regard to the fittings of domestic boilers and 
prevent such boilers being used unless provided with a 
proper safety valve or other safeguard. 

The vote of thanks to the President having been heartily 
carried the proceedings terminated. 





THE USE OF STEEL IN SHIPBUILDING, 
Twenty Minutes on the Increased Use of Steel in 
Shipbuilding and Marine Engineering.* 

3y JoHN R. RAVENHILL. 

(Concluded from page 381.) 
AVAILING themselves of an invitation from Mr. Riley, 
the manager of the Steel Company of Scotland, the deputa- 








* Paper read before the Institution ef Naval Architects. 
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78 7 La ( t 
Auda ] ther istons of t) 
ri 8 cl 78 liameter Cast iron 
Leander 42 Small piston Cast steel 
A ssistan 42 Large piston Cast iron 
Espitgle a 8 Small piston Cast steel 
| Miranda eco ees 3 
Pegasus ia 8 * Cast iron 
Dragon po 03 ” 


In the above Table the weights of the Leander’s pistons 


tion visited those works, and on passing through the 
rolling mills and the forge, they were shown steam hammer 
piston rods of 7 in. diameter, that had had their ends | 
welded together after fracture from working, and were 
told that such repairs had proved to be a success, and also 
that no difficulty was experienced in efficiently welding | 
together any width of boiler or ship plates. Their atten- | 
tion was next directed to the foundry, where steel castings 
are now being extensively produced under the same system 
as that practised at the Terre-Noire works in France, to | 
which establishment, and the rapid strides made in the 
production of solid steel castings, the attention of engineers 
and shipbuilders was directed at the annual meeting of | 
the Iron and Steel Institution, held in London in 1877. 

M. Ferdinand Gautier, of Paris, in his paper on this | 
subject, claimed for M. Euvert, the skilful director of the | 
company, the credit of the first practical application of | 
producing solid steel castings without blow-holes, and to | 
whose genius and perseverance he attributed the discovery 
of the process. In his paper (see the Journal of the Iron | 
and Steel Institute for 1877, vol. i.) you will find a lucid | 
description of the process, by which “ the manufacture of | 





pumped up to the level, and on the load being 
again applied, the bar sunk between the sup- 
ports. It was bent through about 110 deg., 


were of the form sketched, but varied in | A 
thickness. out \memmentd 
- . 


TABLE VI. 


ANNEALED AND COOLED IN OIL 


Load in Pounds, Deflection. Set 
1680 0.50 0.10 
2016 0.55 O.19 
2240 | 1.04 0.64 
2509 1.62 1.18 
2688 2.08 1,462 
2845 | 2.6 2.18 


3024 | 


ANNEALED. 

Load in Pounds. Deflection. Set. 
0.26" 0,03 

! 0.56 0.30 

| 1.46 1.20 

2.72 2.40 

3.62 22 

At this stage the lever of the machine was 


Sunk rapidly when last load was put 
on, continued bending till first sign of 
fracture was observed, then removed 
load, Found that it had been bent through 
90 deg. Fracture at A 








Taste VII. < . 74° : Tasce VIII. 
A Statement of the Tensile Test of Cast Iron, aa Se 2 : 3 
being pieces cut out of Steam Stop Nozzles J 


> + A Statement of the Transverse Test of (ast 
(*) * Iron taken from the before-named Steam 
: Stop Valve Boxes and melted separately, and 

run into bars 2 ft. 3 in. long by 1 in. square, 






, Breaking Strain — 
Remarks. in Pounds Remarks, 


Distinguis 
Mark of Iro 
Tested, 

















< 
1.468 Iron light grey, A l 1398 | Iron light grey, close 
1.375 close and fine. 2 1506 and hard, 
1.37 | 1524 
4425 
Mean 17,184.33 Mean = 1476 
=7.67 tons 
1.812 14.525 Iron dark, coarse B il 1702 | Iron, darker, softer, 
1.6874 15.763 and open. 2 1667 | and not quite sv 
1.594 15.809 i 1639 close as A, 
Mean 15.365.33 Mean = 1669.33 | 
=6.56 tons 
o 3 28,540 2x Iron lighter, finer, Cc 1 1349 | Iron nearly the same 
2 28.280 2x and closer than 2 1282 as A. 
29,680 2x B; but darker, 1407 
&c., than A, a j 
Mean=146 





TABLE IX.—Comparative Weteuts or Cast STEEL AND Cast [Ron Pistons. 





ifference Numberof Speedot ! werteat ig 
Weight in |in Favour of Revolutions Pistons in Po : “hy 
Cwts Cast Steel per Feet per te race a 
in Cwts Minute. Minute - pies —_ 
2 . ) 720 90 
1s 
70 42 1 
15 ”) 720 ) 
20 ‘ 80.8 7 oo 
92 ‘i 121 434 5 
mean 
gs 
7 124 4 60 
z 
125) 107 428 co 
11] 
135 104 416 62 


are estimated. The remainder are from actual weights. 


but that it had been ascertained at Terre-Noire that this 
density varied from 7.8 to 7.9, while that rolled steel never 
went beyond 7.81; from which he argued that a cast steel 
may be more dense than a hammered one, and that its 
strength may also be superior.’’ His experience was based 
on the results of more than 500 tests of cast metal of three 
different qualities—hard steel for projectiles, strong soft 
steel, and very soft steel, and the lowest result of 
the latter showed a tensile strength of 33.2 tons per 
square inch. 

Pistons of considerable diameter for engines in the Royal 
Navy, a three-throw crankshaft with necks 5 in. diameter, 
with a length of throw of 72 in., making a stroke of 
154 in., propellers, anchors, stop and safety nozzles, wheel 
gearings of all kinds up to great weight (12 tons being the 
heaviest casting yet recorded by them), and an immense 
number of small castings, many of them of a very com- 
plicated nature, to be subjected to heavy hydraulic pressures, 
together with others for ship requirements and locomotive 
and railway work, all in process of construction, tended to 
point to a new era in the foundry. (See Appendix B.) 
They were also informed that such castings have a tensile 


steel without blow-holes has been perfected, by using a| strength of about 30 to 34 tons, with a fair amount of 
silicide of manganese and iron, which gives to the product | ductility, and can be set, or bent, or even forged, if needful. 


remarkable qualities.’ He further stated ‘‘the very 


The annexed tests in Tables V. and VI. show the 


interesting fact that cast metal may have a higher density | resistance to cross strain of two cast steel bars from the 


thon forged and rolled metal had not been before pointed out, 


same charge, one simply annealed and the other annealed 
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d dipped in oil. Note that the cha 
on farther that the bars were plan 
that there was therefore no “ skin.’ 

Bars 1 in. square, 2 ft. support, loaded at centre. | 

As a comparison with the above I follow on with the 
results of some experiments at which I was present some 
years ago in one of Her Majesty’s dockyards. The series 
marked A were of the same quality of metal which was 
then in use by Ravenhill, Saikeld, and Co. ; . 

The annexed Table No. IX., showing a comparison in 
the weights of cast iron and cast steel pistons, is therefore 
worthy of attention, and you have to thank the Engineer- 
in-Chief of the Admiralty, Mr. Wright, for the information 
he has kindly supplied me with. ; 

The engines of the Leander, now being constructed by 
Messrs. Napier and Sons, are to indicate 5000 horse power ; 
somewhat in excess of those of the Audacious class, but 
the large piston of the former being of the same diameter, 
the comparison is interesting. Assuming the difference in 
weights to be correct, there is a saving in weight in favour 
of the Leander pistons of no less than 36 per cent., most 
yaluable as applied to one of the principal moving parts 
travelling at a speed of 720ft. per minute, the engines 
working at 90 revolutions. Such a saving as 36 per cent. 
would amount to probably 150 tons in one of our large 
sets of commercial marine engines, provided the same per- 
centage could be carried throughout, whilst a considerable 
saving by the substitution of this metal for wrought iron 
could be, in my opinion, beneficially effected. 

With shipbuilders straining every effort to reduce their 
weights in everything connected with the hull and its 
fittings, it clearly becomes a duty for marine engineers to 
do the same, and for the use of this metal there is, I feel 
confident, a great future. 


was soft metal, 
on all sides, and 


APPENDIX A. 
Paddle-Wheel Sea-going Vessels, Built of Steel, by 
Samuda Brothers. 
Jason, built in 1859, for service in the Black ~. 
t 


Length between the perpendiculars eo §6=—- 168 

Breadth of beam, extreme ... inh eco 24 

Extreme depth amidships... oss eve ll 
Burthen in tons . O.M. No. 452 


° . . Ju 
Propelled by paddle-wheel oscillating engines of the collec- 
tive nominal power of 100 horses, by John Penn and Son. 


Cast Steel made by Messrs. Marriott and Atkinson, 


Sheffield. 
£. 
Plates ... “ eee - 40 per ton. 
Angle bara... ‘ . 40 ‘ 


Tensile strain per square inch—43 to 44 tons. 
Flat keel, , in. 
Garboard strake, } in. 
Thence to upper part of bilge, ;'; in. 
Sheer strake, } in. and ,4; in. 
Frames in engine-room, 18 in. apart, of 2 x 2x 4'; 
Frames forward and after, 20 in. apart, of 2 x 2x 
Floor angle bars, 2 x 2 x fin. 
Gunweale stringer plate, 12 ~ 7 in. 
Upper deck beam ties, 6x ,'; in. 
Continuous angle bars of centre, viz. : 

Two bars to keel, 2} x 24 x jin. 

a on tops of floors, 3 x 3 x jin. 

Top angle bars of engine bearers, 2 x 2x } in. 


Puddled Steel, made by the Mersey Steel and Iron 


Company. 
Per ton. 
Plates ove wai ig 251. to 271. 
Angle bars ... 171., 181., and 197, 


Tensile strain per square inch =44 tons lengthways, and 
37 tons crossways of grain. 

Bulkhead plates, { in. thick. : 

30x engine beams of ,*; in. plate, and 2 x 2x ;; in. angle 
bar. 

Gunwale stringer angle bar, 2 x 2 x ,5; in. 

Best Best Iron. 

Floor plates, 11 X ,°; in. in engine-room, and } in. forward 
and aft. 

Intercostal plate of centre kelson, 13} x 4 in. 


_ Bilge kelson and sister kelson fi of 2in. angle 


irons, 3 x 2 x 7%, in. 


Upper deck beams, of angle irons, 6 x 24 x ,’s, on alter- 


nate frames. 
Cabin deck beams, of angle irons, 6 x 2} x j¢, on alter- 
nate frames. 
Cabin deck stringer, 12 x }in. angle irons, 2} x 2} 
‘5 in. 
Engine bearers—side plate, ;; in. top plates, 1 in. 
Maid of Kent, built for London, Chatham, and Dover Rail- 
way Company, for Channel service, in the year 1861, 
entirely of puddled steel, supplied by Messrs. John 
Brown and Co., Sheffield, Thomas Firth and Sons, 
Sheffield, and the Mersey Iron and Steel Company. 


Prices of plates varying from 201. to 271. per ton. 

Prices of angles from 161. to 201. per ton. 

The tensile strain not under 35 tons per square inch. 

Keel of bar, 6 x 2} in., rabbetted to receive garboard 
strake. 

Frames, 3 x 2} x ;5;in. in engine room, and 3x 2} 
x tin. forward and aft, spaced 18 in. apart throughout. 

Reverse frames, 3 X 2} X #; in. in engine-room, extend- 
ing to gunwale and 3 x 24 x 4in. forward and aft, extend- 
ing as high as bilge stringer. This vessel has very great 
rise of floor, and the reverse frames rivet to the main 
frames across middle line. 

Middle line: Kelson formed of two thicknesses of plates, 
each 24 x 4in., which plates shift butts with each other. 
This kelson rests on throats of main frames, and is attached 


Pa 


to reverse frames, with two angle bars, 3 x 24 x 7 in. ; 
also there are two angle bars on the top edge, 3 x 2} x 
y's in. The depths of this kelson and the strength generally 
is ually reduced forward and aft. 

oTE.—The middle line and side kelsons and floors flush 
with top of same, formed seating for engine-bearers, and 
also formed boiler-room floor. 

Side kelsons of plate $in. thick, the top level with top of 
centre kelson, and four angle bars 3 X 2} X 5; in. 

Bilge stringers of 4 x 2 x fin. bulb angle steel, and 
3 x 2x 4in., angle bar back to back. 

Floor plates } in. thick in engine-room, and No. 6 wire 
gauge (say 8°12 lb. per square foot) forward and aft. The 
tops of the floors are level with the tops of the middle line 
and side kelson. Short angle bars on tops of floor plates, 
2x 2x tin. 

Cabin deck shelf or stringer of angle steel 5 x 4 x 4°; in. 

Shelf.of 6 x 4!x }in. angle steel rivetted to reverse frames 
to receive the ends of the upper deck beams. 


Upper deck beams 


spated in cach alter- 
nate frame. 





w. 


Lower deck beams of 4 x 3 x din. angle bar, spaced on 
each alternate frame. 
Poop beams of double angle bar, 3 x 2 x 43; in. 
back to back. Cara 
Poop cabin deck beams of 3 x 3 x din. if 
Poop cabin shelf beams of 3 x 3 x 4in. : 
In Engine- Forward 


; room. and Aft. 
Plating—garboard strake .. «.. gin. Ys in. 
5 9 - 
” bottom eee eee + 16» KDy ” 
»» sides isi - 18» er & 4 ” 
», Sheer strake ... Se 9 T5 9» 


3» poop plating=4 lb. per sq. ft. : 

External gunwale angle bar 5 x 3 x 4, in. broad flange, 
vertical gunwale stringer 12 x jin. 

Bulkheads—plates }in., stiffeners 2 x 2 x 4in. 

Scud and Foam, built in 1862 for the London, Chatham, 
and Dover Railway Company, for Channel service ; 
and built entirely of puddled steel, supplied by Messrs. 
John Brown and Co., Sheffield, and by Messrs. Thomas 
Firth and Sons, Sheffield. 

Prices of plates varying from 211. to 231. 

Prices of angles varying from 181. to 211. 

Tensile strain not under 35 tons per square inch. 

Keel 6 x 2} in., rabetted to receive the garboard strake. 

Frames for 40 ft. amidships, 3 x 3 x 3 in. 

Frames for 30 ft. forward and 30 aft of this, 3 x 3 x 
yp in. 

Frames for remainder forward and aft 3 x 3 x 4 in. 

Frames spaced 18 in. apart throughont. 

Reverse frames, of the same size as the frames they 
reverse, on each frame to gunwale for the extent of engine- 
room. 

Forward and aft, on alternate frames, to extend to gun- 
wale, and on intermediate frames, high enough to take 
bilge kelson. 

These vessels have a great rise of floor; they have no 
floor plates except a small bracket plate sufficiently wide 
(14 in.) to seal the middle line kelson. 

Middle line kelson of two bulbangle bars of 6 x 6x 2in., 

any back to back, with a 6 § x 6 in. 
VY tee bar rivetted between them. 

eg Side kelsons of two bulb angles, 

= <==“ . 6X6 Zin. back to back. 

Bilge kelsons, each of a bulb 
angle, 6x6 x 2in., and a3x3x 
2 in. angle bar, rivetted back to 
back. 
| iim Cabin deck shelf of a bulb angle 


| sheet, 6 X 6 X Zin. 








| | Clamp plates, rivetted to reverse frames about 
i aq 2ft. below upper deck beams, made of two flat 
: steel bars, each 4 x 3 in., worked all fore and 


i aft. 
| by 
| Shelf of 6 x 4 x 3in. angle bar rivetted to 
beams. 





uy reverse frames to receive the ends of upper deck 
| 


Main deck beams 
nate frame. 


Lower deck beams of 4x3xiin. angle bar, spaced on 
each alternate frame. 
Poop deck beams of double angle bar, 3x2 
x 4 in. back to back. é : 
Poop cabin deck beams 3 x 3 x} in. if 
- shelf 4x34 in. u 


Plating: In Engine-room. Fore and Aft. 
Garboard ... roe § in. . ig in. . 
Next strake... ... 3 in. {vs } Pi 


diminished gra- 
dually to } in. 
fore and aft. 

{ 2 in. for { diminished gra- 


Rest of plating to 
lower edge of Seer 75 in 
strake... ove 
40 ft. dually to } in. 

amidships fore and aft. 

Poop plating=4 lb. per square foot. 


Sheer strake 








External gunwale angle bar 6x3x4# and { in. broad 
flange vertical. 








Gunwale stringer plate 18X}in. for about 70 ft. amid- 
ships, reduced gradually to 12 x -?, in. at ends. 
Bulkheads of } in. plate-stiffeners, 2 x 2x 4 in. 


APPENDIX B. F , 
The following is a list of the various kinds of castings 
made, viz. : 

Engine Castings. Safety valve chests. 
Crankshafts. Stop valve chests. 
Pistons—some very large for | Seats for valve chests. 

the Admiralty. Branch pipes. 
Eccentrics, rods, and straps. Necks for steam chests. 
Crossheads. Ship Castings. 
Reversing quadrants and links. | Propeller blades (single). 
Reversing levers. Propeller bosses, 
Guide bars and slippers, Propellers (two, three, and four 
Hexagonal nuts (large). bladed), 
Covers for bearings, Dock sockets. 
Toothed gearing—spur, bevel, | Combings. 

and worm. Hawse pipes. 

Boiler Castings, Anchors. 

Manhole rings. Patches for sternposts. 

Manhole covers. Thrust rings for screw shaft. 
Miscellaneous Castings. 

Mill gearing of all kinds from 1 1b, up to12 tons, 

Brackets, 

Rolls. 

Locomotive, tramcar, and hutch wheels, 

Wheels and tyres for travelling cranes and bogies. 

Faces and anvils for steam hammers. 

Cress blocks for smiths’ work of all kinds. 

Railway and tramway switches, points, and crossings. 

Shaft couplings, screw keys, spanners, clutches. 

Rivetting machine castings. 

Locomotive bogie centres. 

Cradles and rollers for carrying the ends of bridges. 

Axle-boxes and horn blocks for locomotives and railway carriages. 

Shearing machine castings. 











MILD STEEL IN FRENCH ARSENALS. 


On the Use of Mild Steel for the Construction of the Hulls 
of Ships in the Arsenals of the French Navy.* 


By M. Marc Berrier Fontaine, Member. 


THE Council of the Society having thought that some of 
its members might take some interest in being acquainted 
with the conditions under which mild steel is actually in 
use in the arsenals of the French Navy for the construction 
of the hulls of ships of all classes, I am pleased to be able 
to satisfy the wish which has been expressed to me on this 
matter, after having obtained from the Ministry of Marine 
the necessary authorisation. 

I doubt, however, whether the information which it will 
be possible for me to give in the following note will add 
any very important matters of experience to those which 
have already been set forth by Messrs. Barnaby, Riley, 
Denny, Martell, and West, in the remarkable communica- 
tions which have been read by them at former meetings of 
the Institution. 

If in fact the French Navy can justly claim the merit of 
having been the first te undertake boldly the substitution 
of mild steel for iron in the construction of the hulls of its 
largest fighting ships, it is necessary to admit that the 
British Admiralty very quickly followed in this line. 

If the French builders on their side can pride themselves 
on haying been the first in a position to produce plates, 
angle-irons, and bars of all sections, presenting all the 
qualities of ductility, malleability, and homogeneity ry 
to permit of their being used safely in the construction of 
war-ships, without its being necessary to have recourse 
to too delicate methods of work, it is also just to do credit 
to the wonderful rapidity with which the iron works of 
Great Britain have succeeded in obtaining steel plates 
and steel angle-irons fulfilling in the most satisfactory 
manner all the difficult conditions which had been clearly 
pointed out to them by the Admiralty. 

We may now therefore, I think, admit that in a general 
way the experience and skill of the mild steel makers are 
about equal on the two shores of the Channel, and that a 
corresponding equality presents itself in the experience 
and skill of the builders who have been able to work this 
steel in the naval yards, both public and private, of tie two 
countries. 

It was on March 10, 1873, that the contracts were 
entered into at Lorient for furnishing the plates, angle- 
irons, and mouldings in steel necessary for the construction 
of the first-class armovr-plated ship the Redoubtable, 
which is entirely built of steel, with the single exception 
of the external plating of the wetted hull down to the lower 
armour shelf. The provision of this material it was possible 
to divide even at this time between two different works, 
that of Crensét and that of Terrenoire. The keel of the 
Redoubtable was laid on the 10th July in the same year. 
About the same time, in August, 1873, the keels were laid 
of two other large vessels also built throughout of steel, 
with the exception of the external plating of the wetted 
hull—the Tonnerre, a coastguard ship of the first class, at 
Lorient, and the Tempéte, a coastguard ship of the second 
class, at Brest. I may here mention that the idea of the 
almost exclusive employment of steel in the construction of 
these first three ships belongs exclusively to their designer, 
Mr. L. de Bussy, then naval engineer at Lorient, and now 
director of naval construction at Paris. The quality of the 
steel employed in these constructions and the processes of 
working it tors been completely described by M. J. Barba, 
then naval engineer at Lorient, and now chief engineer of 
the works of Creusét, in his ‘‘ Account of the Use of Steel 
in Naval Construction.”’+ In the month of October, 1874, 
Admiral Sir W. Houston Stewart, Controller of the British 
Navy, and Mr. N. Barnaby, Director of Naval Construc- 
tion, took the opportunity of seeing for themselves, and of 
studying on the spot, the use of steel in the dockyards of 








* Paper read before the Institution of Naval Architects. 
+ One vol. 8vo., 1st edition, 1874; 2nd edition, 1875; 
published by J. Baudry, Paris and Liége. 
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Lorient and Brest. 


In the excellent communication | constancy of quality and remarkable homogeneity, but this | bringing about this fortanate result. 


on iron and steel for shipbuilding, read on the 19th | constancy of quality and this homogeneity may also be | 


of the following March before this Institution,* Mr. 
Barnaby gave an account of his observations daring this 
visit, and pointed out in the clearest and most precise 
manner to the steelmakers of Great Britain all the indis- 
pensable conditions which must be satisfied by the plates 
and mouldings in steel, sothat they may be used with full 
confidence in the construction of the largest ships. The 
conditions to be fulfilled having thus been clearly stated, it 
was not long before the steelmakers of Great Britain were 
in a position to satisfy them. The Landore-Siemens Com- 
pany was the first to be able to fulfil them, and before the 
end of 1875, that company was in a position to contract 
with the Admiralty for the plates and angle-irons necessary 
for the construction of two cruisers of high speed, the Iris 
and the Mercury. These plates and angle-irons were made 
from steel obtained by the Siemens-Martin process. 
Shortly afterwards the Bolton Steel Company was in its 
turn able to produce, by the Bessemer process, plates 
and angles satisfying all the requisite conditions. The 
Steel Company of Scotland, Butterley Company, and 
other important works have also entered into the same 


found in the produce of all the different works to such an 
extent that it would not be possible to distiaguish the one | 
from the other, the prodace of different works, were it | 
not for the manufacturers’ mark stamped on each plate or | 
each bar. 

It must be added that this valuable quality of almost 
perfect homogeneity is not a consequence of the exclusive 
use of any particular process of manufacture. Steels made 
by the Siemens-Martin process and those turned out by 
the Bessemer process may now be regarded as absolutely 
equal in this respect, and the navy has been able now for 
several years to admit with complete indifference the 
material turned out by both these processes, the names of 
which are not even mentioned iu the terms of contract. 
Several manufacturers employ both processes simulta- 
neously. If some of them reserve their Bessemer con- 
verters for the production of steels relatively of inferior 
quality, such at those for rails, and keep their Siemens- 
Martin converters for the prodaction of superior qualities 
which have afterwards to be rolled into plates or bars for 


ships, other works, exactly reversing this plan make rails | 





























4 Greater practice in 
using the new material, and increasing familiarity with it, if 
I may use such an expression, a more thorough knowledge of 
its qualities and of its defects—of its strong and of its weak 
points—in a word, of its behaviour and of the special 
management which it requires, so as not to produce failures, 
and even the confidence which is gradually showing itself 
in their treatment of it, are all causes tending strongly 
tothe same end. I have several times, for example, had 
to remark that it is not generally the workmen having 


| most experience in skill in working iron who manage most 


quickly to understand the working of steel in the most 
satisfactory manner. Although this fact may seem 
paradoxical at first sight, there is nothing in it which 
ought really to surprise us, for skilful workmen, accustomed 
for many years to certain processes of work, and to certain 
tricks of hand which they have always found succeed, and 
having, moreover, complete confidenc? in themselves, 
without reflecting that a metal which does not differ from 
iron in external appearance can possibly have different 
properties, will naturally treat it in the same manner. 

It is thus only after repeated failures that they become 
convinced that the new metal has a different behaviour from 






















































business, and we are at last able to put full trust in the 
quality of steel farnished by these different works, as is 
now fully admitted by the Constructors of the Navy, the 
officers of the Board of Trade, of Lloyd’s Registry, and the 
Liverpool Registry, and all the most competent authorities. 
Nothing could well be more instructive than a comparison 
of the doubts and hesitation expressed by Mr. Barnaby in 
1875, and the uonlimited confidence expressed by Messrs. 
W. Denny and West in 1880. This is perhaps the best 
proof that could be given of the marked progress made in 
England in this matter in the short space of five years. 

But while the steelmakers of Great Britain were thus 
progressing so rapidly and remarkably in the quality of 
their output, their competitors on the Continent were far 
from remaining inactive. On our side of the Channel, too, 
the manafacture of steel continued to make important 
progress, especially in respect of the homogeneity and 
proved uniformity of the material turned out. 

The steady and progressive improvement in the qualities 
of steel which are delivered to the French Navy cannot be 
doubted. It is established by the result of all the trials 
to which the material has been submitted under the eyes 
and under the direction of the naval inspectors before 
leaving the works. The proportion rejected by these has 
been steadily diminishing, and is now very small indeed. 
The ironmasters, moreover, have so completely mastered | 
the quality of their steel that they can obtain with certainty 
qualities satisfying all the conditions for acceptance imposed 
upon them by the navy,¢ although not giving results 
markedly superior to those required by the conditions. For 
instance, for plates from 6 mm. to 20 mm. thick, for pass- 
ing which the breaking weight must reach at last 45 kilogs. 
per square millimetre, and the extension at the moment of | 
breaking must be at least 20 per cent., the ironmaster 
will naturally endeavour to obtain plates which give under 
test results slightly in advance of those which have been 
pointed out, so as to make sure that the plates will not be 
thrown upon his hands; but Le is now able to settle 
beforehand his process of manufacture so as to obtain 
products of uniform equality with such precision that he 
can cat down almost to nothing the margin of safety that 
he needs to reserve. He will thus make bis arrangements 
to produce plates which npon testing will seldom give more 
than 48 or 49 kilogs. breaking weight per square millimetre, 
or more than 22 or 23 per cent. of corresponding exten- 
sion. This certainty in the processes of manufacture, 
moreover, is not the peculiar possession of any one manu- | 
facturer. All the works without exception, which furnish 
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from their Siemens-Martin steel, and reserve the produce 
- their Bessemer converters for plates and bars for the 
Navy. 

Such a divergence of opinion, which moreover, I am 
assured, is to be found also on the other side of the Channel, 
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that of iron. It is still later that they come to admit that 
| this new metal, provided it is treated by them with a certain 
ee management, is, taking it all in all, more manage- 
a 
bending which iron will not b2ar even when of exceptionally 
| appears to me to be one of the best proofs possible of the | good quality. 
| almost perfect equality of the two rival processes. For if | fi 
the superiority of produce obtained by either of them was | | 


le than iron, and able to bear without danger abrupt 


The younger workmen on the contrary 
ave less settled habits, and at the same time they have 
ess confidence in their own skill, and thus are more ready 


undoubted and constant, it could hardly fail to have been | to conform with docility to the advice given them and the 





the navy with plates and moulded bars, are at the present | long ago recognised by the constructors, who have to work 
moment in a condition to produce with certainty material | up the steel obtained, and by the manufacturers themselves, 
whose tests will lie between limits equally close. This | who have not, as a general rule, any particular interest in 
has been proved in the clearest manner by the results of | either of the two precesses mentioned, seeing that they 
the tests constantly made in the different works.t Thus /| habitually use them side by side. The daily increasing 
not only do the products of any definite works present a | homogeneity of the plates and moulded bars which are used 
- — - - —j|in our dockyards does not seem to me, nevertheless, the 

* Transactions Institution of Naval Architects, vol. xvi., | only cause of the increasingly satisfactory results obtained 
1875, p. 131. ws . in the various processes to which these materials are sub- 

+ See the Conditions of Acceptance, Appendix A. mitted in the yards. Our experience tends to prove, in fact, 





t See Appendix B for an analysis of a great number of | that the increasing familiarity of the workmen employed in | heat, 


these tests applied to steel plates and bars delivered at the | these processes, 


rticular] th 
Toulon yard. rly upon those plates an 
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instructions which they receive ; in a word, they have not 
got to unlearn anything, as is the case with their older and 
more skilful fellow-workmen. Consequently, when they 
are clever and intelligent, they are the first to understand 
how to work steel as it ought to be worked. If, for instance, 
they have to submit a piece of steel to rather trying treat- 
ment which cannot be completely finished before its tempe- 
ture falls below a dull red, workmen skilled in handling iron 
will be disposed, even, according to their notion, in their 
employer’s interest, to continue their work at a black 
cause they know that a similar piece of iron would 


; bars | not suffer from this, and before having gone through 
which are worked hot, has had at least an equal share in| fresh apprenticeship they cannot sealies, fi ‘an 


owever often 
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they may be told of it, that a similar piece of steel will not 
behave itself in exactly the same manner. The younger 
workmen, especially those who have not learned to work 
in iron before working in steel, are natually free from these 
prejudices and from this instinctive resistance to the advice 
given them. They will not hestitate to stop their work at 
once as soon as it cools to a dull red, and to return the 
work to the furnace or the forge to give it the fresh heat 
that is sufficient in many cases to avoid the defects and 
injuries which their older and more experienced companions 
consequently find they have to pay for more often than 
their younger fellow-workmen. It is hardly necessary to 
add that the more skilful of the iron workmen, as a rule, 
very quickly pick up the distance which their younger 
fellow workmen who had fewer traditions to unlearn were 
able to gain over them in working the new metal. After 
some months it is found that the balance is restored and 
that the old skilled workmen hare again taken the first 
place, which they had only momentarily lost. The best 
workmen for iron are then found to be also the best for 
steel, and in fact they soon take so kindly to the new metal 
that they would look with contempt upon a proposal to return 
to working in iron, a remark which has been very justly 
made by Mr. W. Denny in his very interesting communica- 
tion *‘On Steel in the Shipbuilding Yard,’’ read by him 
last year before this Institution.* 

It seemed to me that it might be interesting to go into 
some detail respecting this cause of the steady and pro- 
gressive improvement of the results obtained in working 
steel, because it has not until now, so far as I am aware, 
been pointed out by anybody, although it has several times 
been brought under our notice in the most striking manner, 
especially during the first months in which the use of steel 
was largely developed in our dockyards. I will quote what I 
consider a very conclusive example of the influence of this 
cause. The frame of the Foudroyant behind the armour- 
plating is formed of H or double tee-bars of 300 x L48 x 
14 mm. (Fig. 1, Diagram I.), which being cleft at their two 
ends had to be bent into the shape represented on Diagram II., 
Figs. 1, 2, and 3, the curve of the upper half having to be 
joined to a similar curve in the corresponding deck-beam 
formed by a double tee-bar of the same scantling. This bas 
always been attained without any difficulty, which might 
very well be, seeing that by the continuous character of the 
curvature in question the strain to which this end of the 
piece of work was exposed was evidently less severe than 
the forge test required before the same bars could be 
received, a test in which half of the bar has to be, not bent 
out upon a continuous curvature, but sharply bent, and 
almost folded at its stem, being kept straight forthe rest 
of its length. The lower half of the bar was in quitea 
different case, having to bear a much severer trial than 
that of the receiving test,t one-half of the bar baving to 
be bent at a right angle with a joining curve of a very 
small radius. Again, among the first bars which had to 
be submitted to this trial there was a considerable propor- 
tion which could not bear it, the extension of the curved 
part taking place all at once on the very short length of 
one side or the other of the point of greatest curvature, 
marked A upon the figures, the thickness of the web being 
thus suddenly reduced at this point A, and it frequently 
cracked. A considerable number of bars had to be returned 
for this cause. 

When, however, we heard that the frames of the 
Devastation, a ship built from the same drawings as the 
L’Orient, had perfectly well borne this same work, we 
were naturally induced to suppose that our failure at 
Toulon was due to an inferior quality in the double Tee- 
bars which had been delivered to us. Further experience, 
however, very soon convinced us that it was not so. The 
proportion of damaged pieces began steadily to diminish, 
and we soon came to have to reject none. It was not 
possible to attribute this improvement in the results to any 
corresponding improvement in the quality or homogeneity 
of the metal, since the whole of the bars necessary for the 
frames of the Foudroyant had been turned out from the 
same works and delivered together. It could have in 








* Transactions Institution of Naval Architects, vol. xxi., 
1880, page 188. 
+ See the conditions of this test, Appendix A. 
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reality no other cause than the improvement in the 
processes of work necessary to mould the different pieces 
mentioned, an improvement entirely due to the greater 
practice the workmen had obtained in getting them into 
shape. It seemed to me all the more necessary to insist 
on the extent of the influence which increasing practice 
and skill on the part of the workmen could have upon the 
results obtained, in that the ship constructors, who have 
only recently begun to make use of steel, and who have 
not yet got out of the period of failure due to the fact that 
the apprenticeship of their workmen is not yet finished, 
will find in this a reason for not being discouraged ; when 
they know that their predecessors have had to go through 
the same trials and pass through the same ordeal of 
mistakes, but nevertheless succeeded pretty quickly in 
shaking off these small troubles as soon as their workmen 
had obtained sufficient experience of them, they will be 
more disposed to persevere. I think, therefore, that I am 
rendering a real service in persuading them to continue 
the use of a metal the superiority of which they will not 
fail soon to appreciate, although they may still entertain 
some doubts about its qualities. 

There is a third cause whose influence in the improve- 
ment of the results obtained in working steel acts favour- 
ably for us. I mean the successive improvements which 
have been already introduced, and are being daily intro- 
duced in the stock of tools in our shops. The new metal 
requires to be treated with much more care and manage- 
ment thaniron. It will not bear, without suffering from it 
more or less, violent blows from iron hammers, or the 
irregular tears produced by using hand chisels. All the 
improvements in tools which can save us from having 
recourse to such blows and faults, and all those whose 
effect is to hurry the work on the plate while hot and to 
secure its being finished before the temperature of the stuff 
has fallen below the dangerous limit of dark red heat ; all 
these improvements in our tools, I say, cannot fail to con- 
tribute most effectively to the perfection of finish of the 
work. As examples of the most important improvements 
in tools that I mean, I may point out the following: For 
the hot bending of plates, the replacing of furnace heat, 
which was formerly used, by gas ovens in which the plates 
and moulded bars can be raised to higher and more uniform 
temperature, has had for one of its results great economy 
of time and money, since the use of these new furnaces has 
enabled us to reduce in many cases the number of heats, 
and has given us much greater facility in carrying through 
the work itself ; because the metal, being thus more 
strongly and uniformly heated, becomes much more 
malleable and ductile, and yields much more easily to all 
the changes of form to which it is subjected. 

The already long experience of the works of Lorient, 
where ovens on the Siemens system were in use from the 
beginning, has been fully confirmed on this point by the 
experience of the works at Toulon, where ovens on the Gor- 
man system have been preferred on account of their 
great simplicity of construction and management. These 
last ovens have been already at work for five years very 
satisfactorily, this result having been secured in great part 
by certain important changes in the position of their gas 
producers which experience has forced upon us. 4 

The use of methods of mechanical traction, securing a 
high and steady speed without —- sudden variations, has 
been developed as much as possible both for drawing the 
hot metal from the ovens and taking the work without loss 
of time to the points at which it is to be worked, and also 
for getting it into shape in a progressive manner without 
jar or shock. At Toulon we use for all work of this descrip- 
tion two capstans driven by small hydraulic engines on 
Brotherhood’s system, and also return pulleys suitably 
arranged to control all the movements of the wagons 
running upon trams inside the workshop. As soon as a 
piece of metal is brought to a fitting temperature, it is 
seized in the oven by pincers, to which a cord is made fast, 
which, passing over other return pulleys, passes to one of 
the two capstans. A workman starts it by pressing his 
foot on a lever close to the ground ; a few turns, occupying 
only a few seconds of time, are enough to get the piece 
thus drawn on the plates alongside of the guides upon 
which it is to be moulded; one of its ends being quickly 
fitted against these guides, the other end is clutched by a 


claw which is hauled upon by a cord seized upon one of the 
capstans ; with a few turns of this capstan, which again 
only takes up a few seconds of time, the piece of work is 
brought to the necessary curvature steadily, without any 
sudden shock or jar, consequentiy without injury, and at a 
heat at which it still retains all its malleability. While 
the capstan thus does the chief part of the work, the 
hammermen have only got to set right the parts which 
tend to start or buckle. Treated in this way, it can be so 
rapidly brought into its final shape that it is still red when 
the work is finished, and the heat which it still retains is 
amply sufficient to anneal it without its being necessary to 
give it a fresh heat for the purpose. 

The substitution of wooden swages and mallets for iron 
swages and hammers, which formerly were in almost exclu- 
sive use for working plates and moulded bars, is a great 
improvement, although oue which it has been most difficult 
to get the workmen to adopt. They assert, not without 
some reason, that even with equal weights they cannot 
obtain with wooden mallets, which are not so hard and 
which suffer compression, such strong and effective blows 
as those with iron hammers, which act upon a smaller 
extent of surface ; but it is exactly these very strong pres- 
sures brought by iron hammers upon a limited portion of 
surface which tend to produce permanent local injury, 
these injuries being perfectly visible and due to the metal 
-being crushed and tempered (so to speak) in a little ring, 
corresponding to each blow of the hammer, without its 
having as a consequence lost any appreciable part of its 
homogeneity. We therefore insist in our workshops on 
the use of swages and mallets of wood for working steel in 
all cases in which the shapes to be obtained are too abrupt 
in form to render their use impossible. Experience has, 
moreover, shown us that good workmen quickly get to bend 
all plates of ordinary curvature, using exclusively wooden 
swages and mallets, and that they are only obliged to use 
iron swages or hammers for plates of exceptionally sharp 
curvature. In these exceptional cases, it is necessary to 
be very careful to see that the work which has been sub- 
jected to such violence is carefully annealed afterwards. 
The iron pins and rings which are ordinarily used for 
moulding on the bending floors, the curves to which the bars 
have to be wrought, have, when steel bars are concerned, 
the great inconvenience of presenting but a very small 
bearing surface on account of their small diameters, the 
result of which is that these pins often give a local nip to 
the plate pressed against them, which produces a more or 
less deep impression on the edge of the plate, or at any rate 
a bend, in consequence of which the curvature of the edge 
ceases to be regular. 

To avoid these inconveniences it became a practice to 
trace the mould, not directly by the help of pins and rings, 
but by a strip of plate previously bent to the proper mould 
and resting against the pins.* The exchange of these pins 
and rings of small diameter for drums of cast iron of con- 
siderable diameter has allowed us to abandon the use of 
these aligning strips. The very useful introduction of these 
cast-iron drums, bored to receive the pin which fixes each 
of them to the bending floor, with a series of holes spirally 
arranged at progressively increasing distances from the 
outer circumference, was, I believe, introduced by Mr. 
Denny. It was at any rate at their works that I first 
noticed these discs. They have been introduced since into 
the tool supply of the Toulon works, where they have given 
perfect satisfaction. We also regard asa marked improve- 
ment the substitution of the progressive and steady pressure 
of hydraulic presses for the sharp and violent jar of steam 
hammers for all work taking strong curvatures or sharp 
changes of form. Thus the very extensive development 
of water-pressure machines allows us at the present day to 
obtain with great facility clubbed ends, quoted as examples 
by M. Barbat as well as a great number of pieces of similar 
work, punched, clubbed, or moulded to sharp curvatures. 
Some examples of pieces of work thus obtained are repre- 
sented on Diagram II., Figs. 4 to 8. So again, water pressure 
has been used with complete success in forming garboard 
strakes and other plates. In all such cases the action of 
hydraulic presses, while quite sufficiently rapid, is so steady 
that it is seldom necessary to anneal the work subjected to 
it. The use of steady and progressive pressure is, more- 
over, at least as useful in the work done cold as in that 
which is done hot. So again the use of hydraulic presses 
gives the most satisfactory results when applied to 
the work of fitting and moulding angles or other 
work with sufficiently open curvature to admit of their 
being done cold. This is the case with all the deck beams, 
as well as for the greater part of the angles of the longi- 
tudinal stringers, and also fora very large proportion of 
the angles of the frames. At Toaen this work is per- 
formed by presses of graduated power from 5 to 100 tons, 
some vertical, some horizontal, to suit all possible cases. 
One press of 100 tons is quite sufficient for the straining and 
moulding of double T-bars of iron of 350 mm. x 150 mm. x 
15 mm., and of steel bars of 300 mm. X148 mm. x 14 mm., 
Fig. 1, Diagram I. The profiles of these are among the 
most rigid forms of all those with which we have yet had 
to deal. A press of 50 tons is sufficient for the straighten- 
ing and moulding of almost aJl the other forms that we 
use, from that of H or double T-bars of steel of 250 mm. x 
10 mm. 130 x mm., Fig. 2, Diagram I. Finally, the small 
10-ton presses can easily mould steel angles of 150 mm. < 
150 x mm. x 15 mm., and 5-ton presses will mould steel 
angles of 120mm. X 120mm. X 12 mm. I do not think at 
this time of day it is necessary for me to discuss at length 
the advantage that we find in the use of hydraulic machines 
of other types which we possess in our assortment of tools 
at our plate-working shop, which is completely fitted with 
machines on this system, because the advantages which it 
offers are not special to working plates and moulding bars 
of steel, but are equally useful for the same work in iron. 


* ‘Treatise on the Use of Steel in Shipbuilding,’’ by 
Mr. I. Barba, second edition, p. 78. 








+ Ivid., second edition, pp. 63 and G4. 
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These advantages, moreover, have been fully explained 
and discussed by me in a separate paper read by me three 
years ago at a meeting of the Institution of Mechanical 
Engineers in Paris.* I cannot, however, pass over with- 
out remark the smoothness of work of the hydraulic 
machines for punching and shearing, the complete absence 
of jar or jerk in the speed of the tool at the moment that 
the tool comes into contact with the work to be punched or 
sheared. These are very advantagcous conditions for 
working on steel which has to be treated with all possible 
eare. Although it has not yet been possible for me to 
undertake precise comparative trials on this subject, it 
seems to me to be very nearly certain that the action of 
punches or shears worked by hydraulic pressure must upset 
very much less the edges of the holes or cuts made in the 
steel plates, with consequently less damage to their unifor- 
mity than would arise from the use of a punch or shears 
driven by mechanical transmitters of motion, in which the 
tool always reaches the work with a considerable speed, the 
work being consequently exposed to more or less jar or 
jerk. 

If, as seems to have been established by the comparative 
trials of which the results were communicated in 1878 to 
this Institution, and to the Iron and Steel Institate, the 
mere substitution of a punch with a helix for its cutting 
edge, which is thus brought to bear progressively on the 
consecutive portions of the circumference of the hole to be 
made (Kennedy’s patent spiral punch), for the ordinary 
punch of which the cutting edge is in a horizontal plane, 
and is brought to bear all at once on the whole of the 
circumference ; if, I say, this simple change is sufficient to 
insure that the metal shall be less upset on the edge of the 
hole, we must also admit without hesitation that the 
greater smoothness of action of hydraulic punches and 
shears must have just as favourable an effect, and that the 
introduction of these machines must consequently tend to 
render less necessary the annealing process to which it is 
still considered desirable to subject plates and moulded bars 
in steel after they have been punched or sheared. Again, 
with the object of avoiding for steel all useless ‘‘ punish- 
ment,’’ we take great care to rid ourselves of all processes 
which crack or upset more or less deeply the edges of the 
plates or the ends of moulded bars, and which leave more 
or less irregular burrs. As Mr. Barnaby has very justly 
said, in a communication ‘‘On the Use of Steel in Naval 
Construction, read in 1879 before the Iron and Steel 
Institute,’’ ‘‘ When the end of a bar of iron is cut off 
roughly, and is left ragged, the layers break off suddenly if 
struck heavily, whereas the other end of the same bar 
trimmed off evenly will bear heavy swaging without rup- 
ture. The one end behaves far better than common iron 
would, the other far worse.”’ 

These considerations have led us to forbid absolutely the 
use of the punch for making cuts in the plates, whether 
straight or curved, bya string of holes. In that respect again 
the exceptionally large stretch of our hydraulic shears, which 
is uniformly of 1.50 metre, or 5ft., gives us a great advan- 
tage, for it allows us to shear the largest plates in any 
direction whatever, and to cnt sheets of any length what- 
ever up to 3 metres wide straight across. As regards 
curved cuts, we obtain them at once by means of a series 
of blades having graduated curvature, and brought snuf- 
ficiently close to one another for them to cut out with 
sufficient exactness all shapes which can occur, whatever 
be their curvature. A collection of bent blades of this 
kind makes an outfit which is extremely valuable and quite 
new, asI think. Ican give you no better idea of the shape 
of these blades than by saying that we can suppose them to 
be obtained by rolling the flat blades of a shearing machine 
on cylinders of selected radius, without altering the length 
of the blades or the inclination of their cutting edges; for 
curves of large radius, the blades thus moulded can only 
give greater or less proportions of the circumference of a 
circle, and several cuts are necessary to make a complete 
circle. If, on the other hand, the curvatures that one 
wishes to obtain are sufficiently marked for the correspond- 
ing perimeters to be less than the length of the rectilinear 
blades, the bent blades really form large punches, which 
can cut holes of very great diameters at one stroke. I may 
mention, by way of example, that some of our shearing 
machines bad been designed for cutting in a straight line 
at each cut a length of 65 centimetres. For circular curves 
of less than 10 centimetres radius, these blades become 
closed cylinders, which permit us to punch with one 
stroke circular openings of 20 centimetres diameter. I 
would remark that if these closed blades had been actually 
obtained from rectilinear blades belonging to the same 
machines, by rolling the latter upon cylinders of suitable 
diameters, they would give, as in fact Kennedy’s spiral 
punch does give, a sharp step, with its riser following the 
generating line of the cylindrical surface, upon which the 
two extremes of the rolled-up blade wonld lie (Fig. 11, 
Diagram If). In order to avoid this inconvenience which 
would weaken the blades and make it more difficult to 
support them, while still retaining the screw-shape for the 
cutting edge of all these open blades (Fig. 10), we give up 
this form for the closed cutters, and substitute for it in 
this case the elliptical form (Fig. 12) obtained by intersecting 
the cylindrical surface for the cutter by an inclined plane. 

I would finally point out, before ieaving this subject, 
that the extension of the same principles has enabled us to 
adapt to our shearing and chiselling machines blades with 
two cutting edges (Fig. 13), used principally for splitting 
without distortion the ends of bars which have to be more 
or less open to the end ; the slope of these blades with two 
cutters is made eyual to twice that of simple shears of the 
same machines. Or we may adapt to them a set of multiple 
punches, coming into play successively, which allow us to 
make both rapidly and economically the holes in deck 
plates (Fig. 14), and ventilating holes as well as bulkheads 

* Proceedings of the Institution of Mechanical Engi- 
neers, June, 1878: No. 3, Paris meeting, p. 346 





(Fig. 15, Diagram II.). The use of circular saws, and of end- 
less saws which can cut steel cold, are equally useful to us 
for eutting off moulded steel bars, and strictly speaking 
trough iron cannot be cut with shears. In order to cut off 
or finish the ends of the great part of these bars, it was 
formerly necessary to use either planing machines, the 
work of which was extremely slow and expensive, or to 
employ workmen with chisels and hand-hammers, of which 
the violent and repeated blows considerably upset the ends 
of the bars. By means of sawing cold we can, on the con- 
trary, cut right across or in oblique directions bars of all 
sections perfectly clean and sharp without in any way 
upsetting the ends of the bars, and without its being found 
necessary to anneal them after the workis finished. I think 
we may say generally that the tools which carry out the 
most exactly the work which we have to do, whatever it 
may be, are at the same time those which least upset the 
neighbouring portions of the pieces of work upon which they 
act. Itis with a view of carrying this principle into practice, 
that we do not hesitate, whenever it does not appear to us 
absolutely impossible to do so, to replace hand-tools, the 
work of which is always irregular and more or less coarse, 
by machine work, which, on the contrary, is always steady, 
regular, and uniform. We attach, moreover, particular 
importance in all our tools, of whatever nature they may 
be, to using nothing but steel of the best mark and of most 
carefully selected quality, however much higher the price 
maybe. We at the same time take care that the working 
angles of these different tools should be set as may be most 
suitable for each kind of work. 

Finally, we require that the most rigorous and the most 
unceasing attention should be given by the foremen and by 
the workmen themselves to seeing that the cutting edges of 
their tools should always be kept in the most perfect condi- 
tion. In order to secure as far as can be this last require- 
ment, we have been induced to develop very largely the 
employment of grinding machines, with artificial emery 
grindstones specially arranged for setting the tools of 
various forms, these machines allowing us to obtain a regu- 
larity and a precision of edge which it would be impossible 
to obtain by hand. These artificial emery grindstones are 
also very useful for the work of taking off burrs, and 
finishing both plate work or moulded bars, as well as in 
finishing the small forge pieces, such as ringbolts, staples, 
hinges, and so forth, which form so large a part of modern 
construction. Formerly these things could only be executed 
with the file and chisel, which gives much less satisfactory 
and more costly work. It will be impossible for me, with- 
out exceeding the limits of time imposed upon me, to go 
into the complete detail of the saving which we have been 
able to obtain through the improvements in the tools, 
among which I thought it right to point out, as above, a 
certain number of the mostimportant. I will therefore con- 
fine myself, in order to give an idea of the importance of the 
saving which we have thus been able to realise, to quoting 
a single example. The comparative trials, made with 
the greatest care, and prolonged through several months, 
have put us in a position to assure ourselves with perfect 
certainty that the simple replacement of the flat-ended dies 
which, until then, had been exclusively used for our punch- 
ing work by twist drills of the best quality set with mathe- 
matical precision by the help of a small special machine 
with an emery wheel, has permitted us to effect in the 
execution of work of this nature a saving of very nearly 


one quarter (exactly, 22 per cent.) 


(To be continued). 


THE WAVES OF PADDLE STEAMERS. 
Waves raised by Paddle Steamers, and their Positions 
relatively to the Wheels.* 

By James HamILtron, Member. 

TnIs paper is not of an historical nature ; its scope is 
very limited, referring only to four steamers tried about the 
same period ; but as one of these has reached a greater 
speed than perhaps any paddle steamer afloat, the trials 
of which are authenticated, it will be of interest if before 
proceeding with the subject of the paper, I put the speed 
on record, and, in a word, contrast the present with two 

earlier epochs in the history of steamships. 

I quote from an old book, namely, Hederwick’s ‘* Marine 
Architecture,’ published in 1830. The writer says : ‘‘ In 
1800 Mr. Bell applied to the late Lord Melville, to show 
his lordship the utility of applying the power of the steam 
engine for propelling vessels against wind and tide, but, 
after mature deliberation, it was consiered that the plan 
proposed would be of no avail in promoting navigation.”’ 

Hederwick, writing thirty years afterwards, says, with 
something of the pride of a man who had outed in the 
development of steam propulsion : ‘‘ In the early periods 
of steam navigation the vessels were of small dimensions, 
but many of them are now built of very considerable 
magnitude, and, by improvements in their construction, and 
in their machinery, their velocity is considerably increased 
—from five or six to nine, ten, or eleven miles per hour 
—and some further increase may, perhaps, be attained.” 

The vessel marked D on Fig. 1 forms a third land- 
mark in the history of paddle steamers. On her measured 
mile trials she attained a mean speed of twenty and three- 
quarter miles per hour—statute miles, of course : a speed 
which, no doubt, the timid prophet of 1830 would have 
joined the Naval Lord of 1800 in regarding as utterly 
im possible. 

The intention, however, of my paper is to place before 
you two sources of loss of power in paddle steamers ; 
that 1s, energy absorbed in creating and maintaining waves, 
and also the effect of this wave-formation on the wheels. 

These first of these, due to constant wave-making, is 
common to all vessels pushed to a speed beyond what their 
size and form fit them for. It is irrespective of the 
description of the propeller, and according to the late 





* Paper read before the Institution of Naval Architects. 








Mr. Froude, forms a large proportion to the total resist. 
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ce. 

In paddle steamers wave-making has a second and special 
importance beyond what it has in screws and other vessels, 
which is due to the nature of the propeller. 

In the former class, as in the latter, it is of every import- 
ance that the lines should close in “‘ with graceful curves and 
slow degrees,” and it is fortunate when a wave-crest, and 
not a hollow, fits in at the after-run to utilise this quality 
to the utmost ; and comes, as Longfellow wisely says, 
to aid, and not impede her course.’’ Butin paddle-steamers 
an additional consideration of importance is the position 
the wave crests will take up in relation to to the wheels. 

We draw a straight line on our plan to represent the 
water surface, and, with great nicety, fix the area of the 
floats and calculate their centre of effort. We carefully 
adjust the diameter of the wheels, so that they make the 
exact number of revolutions to suit the proposed engine 
and boilers ; and theorists devise elaborate rules connected 
with effective diameter, slip, &c., and we forget the shifty 
nature of the base we found on. 

If the ship be hard to drive, she sets up a wave forma- 
tion of her own, and, with an utter disregard for our paper 
water line, raises or lowers the water surface in the neigh- 
bourbood of the wheels, and upsets our theories and 
calculations. 

Fig. 1 illustrates both of these causes of wasted energy. 
It represents four vessels, marked A, B, C, and D respec- 
tively, and the waves that each sets up in smooth water at 
her maximum speed, 

It may be mentioned here that exhaustive trials on the 
same measured mile were made with each of the vessels, 
The types are widely different, the maximum speeds 
ranging from less than eleven to eighteen knots, and it is 
only fair to say that, notwithstanding any imperfections 
that may be shown to belong to any of them, each vessel 
is amongst the fastest, or the fastest, of her type and class. 
They may therefore be regarded as representative vessels. 

The wave formations of the first three were carefully 
measured at the trials, and while running at the speeds 
marked on the diagram. For the data connected with the 
fourth I am indebted to Messrs James and George Thom- 
son, the builders. The wave surface was not, however, 
measured, but has been taken from a photograph of the 
ship at full speed, and, as her length and form are well 
adapted to her high speed, tae slight change of surface 
shown is likely to be correct. 

‘The first, marked A, raises three waves in the length, 
and brings the wheels into a wave hollow, thereby reducing 
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the area of the paddle race considerably. It will be 
observed also that the centre wave curves too close behind 
the wheel to make the increased head of water of use in 
giving forward pressure to the vessel. 

The second, marked B, is a case of four waves in the 
length, a wave coming just in front of the wheels, the one 
abaft it being in this case also too far forward to be of 
service. 
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The third and fourth, marked respectively C and D 
have abouttwo and a half waves in the length, and show 
the wheels working atthe normal level. These vessels 
are of a length and form more nearly corresponding to 
their speeds, and so the waves once raised will travel along 
with the ship without a great expenditure of power to 
maintain their speed. In the case of the first two, however, 
as the dotted wave lines drawn under each vessel show, the 
length of rolling waves corresponding to the speed is in 
each case much greater than the waves made by the ship, 
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so that short waves are made to travel at a rate beyond 
their natural speed, and a constant expenditure of power 
goes on to accom lish this. 

The vessel marked A is the shortest and fullest of the 
series, and was driven at the greatest speed in proportion 
to her length and form. Her wave formation was the first 
that I carefully noted. It was taken off while on the 
measured mile trials. To notice the reasons for doing this, 
and at the same time give a slight a of this vessel, 
will give the best illustration possible of the subject under 
consideration. 7 

This vessel was built in 1875 for heavy towing work 
abroad, and after fitting out in the river, and lying for a 
considerable time, was taken to the measured mile for trial. 

The speed was only about ten and a half knots. The 
following day a second trial was made with the ship more 
by the head, but with no better results. The speed was 
not satisfactory, and, as the boiler could not apparently 
give sufficient steam, it was then and there about to be 
condemned, and one with more firegrate made and sub- 
stituted. It was not, however, clear that a new boiler 
would improve matters, and the single speed trials that had 
been made could throw no light on the subject. 

Following in Mr. Wm. Denny’s footsteps, it was the 
practice of my father’s firm, at this time, to try vessels 
progressively. In this case, however, it had not been done, 
but it was now determined to subject the ship to careful 
trials at different speeds, and to note the wave formation, 
with the object of discovering whether, with the same 
wheel, the speed could be improved by increasing the 
boiler power. 

When the speed and power curves shown in dotted lines 
on Fig. 2 were drawn, it was at once seen from the direc- 
tion the curve takes, that no multiplication of power, how- 
ever great, transmitted through the same wheel, could 
possibly increase the specd. 
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Curves of revolutions and slip being run (see Fig. 3), 

pointed to some sudden falling off in the efficiency of the 

propellers at the s corresponding to the elbows in the 
curves, and, when the wave crest and hollows, as shown in 

Fig. 1, were set off, the cause was explained. The water, 

which was at its normal level about ten knots, fell off 

about 15 in. at 11.4 knots, thus reducing the area of the 
paddle race by nearly one-half. 

Here, then, lay the cause. The remedy was to increase 
the diameter of the wheels. This was done temporarily by 
bolting iron plates on the outside edge of each float, making 
the wheel 8 in. more in diameter. When this had been 
completed, we repaired again to the measured mile to test 
the effect of the alterations. 

The conditions were the same on this as on the previous 
trial, with two exceptions; the wheels were larger, as 
before mentioned, and, as it had been found that the ship’s 
bottom was foul, the vessel was put on the slip and the 
bottom cleaned, and painted with a mixture of half paint 
and half tallow. 

A complete and exhanstive trial was made, and the gain 
in speed was three-quarters of a knot. 

To separate the gain due to the clean bottom from that 
due to the larger wheel, the steamer was stopped for 


several hours, and the plates taken off the floats. We 
then made two runs at full power in exactly the same con- 
dition as on the previous day, except that the bottom was 
freshly painted. Comparing the results of the two days’ 
trials, it was found that one half-knot of the increase was 
due to the reduction of skin friction through cleaning the 
bottom, leaving one-quarter of a knot as the result of 
increasing the diameter of the wheels. 

The curves belonging to this trial are shown on Diagrams 
Figs 2 and 3 by lines in full. 

When the wheels were permanently altered a further 
increase was made to the floats, and some curious informa- 
tion was obtained. I need not, however, go on with the 
description ; the further history of the trials of this vessel, 
although full of interest, has little bearing on the subject 
under consideration, and sufficient has already been said to 
illustrate this particular effect of wave-making in paddle 
steamers. 

I would just remind you that when this vessel is engaged 
in towing her speed is reduced, and there is no irregular 
wave surface such as I have described, and consequently no 
waste of energy from inefficiency of the propellers. 

~~ 1 shows just what one would expect, namely, that 
broad, full vessels exert power in raising a series of waves, 
whereas longer vesséls of narrower and sharper design are 
more cr less free from this. 

This will hold good if the ships are the same length, as 
the wave formation of a small ship will agree with that of 
a larger one of the same type at corresponding speeds. 
That is to say, the form of the wave surface is governed by 
the form, and not by the size of the vessel ; and, therefore, 
the formation shown in Fig. 1 will apply to the smaller 
vessels of the same types referred to afterwards. 

It is beyond the scope of my subject to say anything 
about the forms that give least wave-making resistance, 
but I think it will be of interest to show, from the trial 
data of the four steamers referred to, the comparative rate 
at which power is expended in each type of vessel in making 
waves. 

I say in making waves, because the engine friction will be 
merely in proportion to the power given out in each case, 
and the skin friction is found to be so small, comparatively, 
that it may be left out of consideration. 

The inefficiency of the wheels caused by waves is classed 
with wave resistance. 

To get rid of the effect of length and simplify the com- 
parison by making it only one of difference of type, I have 
reduced the last three vessels in all their dimensions, until 
the length is in each case equal to that of A. The parti- 
culars are given in Table I, 

TaBLE I.—Dimensions of Vessels of Types A, B, C, 
and D, the last Three being reduced to the same Length 
as A. 











— A. B. Cc. D. 

Length .. eee «| 180.0 130.0 130.0 130.0 
Breadth ene eee 21.0 15.75 12.2 11.9 
Draught moulded .,, 6.62 4.0 2.65 2.0 
Displacement... eee 293 ll 61 51 
Coefficient of displace- 

ment... soe eee 567 474 51 582 
Mid area exe ens 127 48.2 28 21 
Coefficient of mid 

area ... ons si 91 76 87 884 
Surface... eee eed 3416 2162 1606 1563 

















The power at speeds corresponding to the lengths is cal- 
culated for each after the manner shown in Mr. John 
Inglis’s paper of 1877, and which is the outcome of the late 
Mr. Froude’s law of comparison. . 

The curves in Fig. 4 give a very good idea of the com- 
parative force required to be expended in each case in 
propelling the respective types at a given speed. 

It will be seen that, at 11 knots, A takes four times the 
power of C and D, and twice that of B. 

As already explained, these vessels under comparison are 
the same length, although of different breadths and depths. 
The lengths have been equalised, length being more the 
ruling factor in paddle steamers which do not carry cargo 
than displacement. Is is suprising to find that the enor- 
mous difference of power between each of the types at high 
speeds is elso very considerable at slow speeds. 

In the case of B the engines were of the compound oscil- 
lating kind, and the glands of the hi “ee cylinder 
trunnions were necessarily tightly packed, and may have 
caused the engine friction to be excessive as compared with 
the others. I may say that this was suspected, but let me 
point out here, as bem ba on the subject, that Mr. Froude’s 
beantiful device for arriving at the initial friction of the 
engine is not available in vessels of this kind, and so the 
suspicion cannot be verified or disproved, the difficulty 
being, as we found before, to fix on the effective diameter 
of the wheels on account of the irregular wave surface. 

It is curious to notice how C and D run together up to 
about 10 knots, and then diverge. The displacements and 
surface are only slightly different, but C, which has a 
greater breadth and depth and area of midship section, but 
finer lines than D, is suitable for much greater speed. 

It is not part of my present purpose to discuss whether 
the considerable sacrifice of power I have pointed out as 
being the necessary concomitant of the selection of a com- 
paratively full type is warranted, being compensated by 
some advantage peculiar to the type. This opens up too 
wide a field for discussion. My purpose is to point out the 
existence and extent of the waste of power, and to illus- 
trate by correct data derived from actual trials the 
difficulty of driving full types as compared with finer ones. 

To make this clear the last three have been enlarged, in 
the same way that they were before reduced, until the 
power required for 11.4 knots, the maximum speed of A, 
is the same in each as for that vessel, viz., 524 indicated 
horse power. 





The particulars of the different vessels are given in 


Table II., and it will be seen that the power expended in 
driving a vessel of type A, having a displacement of 
293 tons, and 11.4 knots, will also drive one of C type, 
having a displacement of 803 tons, at the same speed. 
TaBLE II.—Showing the Size of Vessel of Types A, B, C, 
and D respectively that would goat the same Speed 
with the same Power as A. 














a | a | B | © D, 
Length .. 0. eons} 130.0 | 191.8 | 305.8 | 318.2 
SN ak ce tk ws | 21.0 23.2 28.6 29.12 
Draught moulded poe 6.62 6.0 6.3 4.94 
Displacement eee see ove 293 362 803 761 
Coefficient of displacement ... 567 474 51 582 
Mid area ... as ose «i 1068 | 156 127 
Coefficient of midarea.,. ...| 31 .765 87 884 
i. rae | 3416 | 4574 | 8516 | 8800 
Speed ee ooo e-| 11.4 | 11.4 11.4 11.4 
LH.P. e 524 524 | 524 524 





The comparison between A andD is equally striking : 
the areas of immersed midship section are the same, yet, if 
it were wanted for any purpose, the area of the deck might 
be increased 34 times by following the lines of D instead 
of A, and the expenditure of power, and consequently of 
fuel, would remain the same as in the smaller vessel. 

Fig. 5 gives a graphic representation of the size that 
A might be enlarged to if the forms of B, C, and D were 
followed respectively—the same speed being attained with- 
out increasing the power. 

The contrast is striking ; amongst other things it shows 
how little wetted surface has to do with resistance in 
vessels of this class, and that surface is a most unreliable 
unit of comparison. 


Showing the size of Vessel of Types B, C, and D respec. 
tively that would go at the same Speed with the same 
Power as A. 


In designing a steamer for a given service other conside- 
rations besides resistance require to he taken into account, 
and the best t can only be selected after a study has 
been made of all the conditions to be fulfilled, but sufficient 
has been put before you, I think, to show the great waste 
of power which necessarily goes on through wave-making 
—in shert, full paddle steamers, as compared with longer 
and sharper types ; and that much may be gained in eco- 
nomy by increasing the proportion of length to breadth 
and depth in vessels of this class. Indeed the success of 
vessels of this kind depends far more on their proportions 
than on any fanciful form of lines. 








BuLasT FURNACES OF THE UNITED KiInGpom.—A 
supplement to Ryland’s Iron Trade Circular of the 9th 
inst. contains a valuable tabulated statement showing the 
number of blast furnaces built and in blast at all English, 
Welsh, and Scotch iron works. We abstract from the 
detailed information given the following particulars show- 
ing the alterations during the last three months : 


























} 
Furnaces Built. | Furnaces in Blast. 
England. | | 
Dee. 31 | Mar. 31,/Dec. 31, Mar. 31, 
1880. | 1881. | 1880. | 1881. 
Cumberland... tea 54 | 54 42 43 
Derbyshire ... we 57 | 57 43 40 
Durham __... ies 60 | 60 26 26 
Gloucestershire ... 9 | 9 2 2 
Hampshire ... ee ‘4 | | 0 0 
Lincolnshire... ‘ia 18 | 18 15 | 16 
Lancashire ... sai 51 | 51 33 31 
Northamptonshire ... 25 | 25 17 15 
Northumberland . 4 | 4 4 4 
Staffordshire, South 146 | 146 +t 44 
99 North 36 36 23 22 
Somersetshire 1 1 1 1 
Shropshire 25 25 11 ll 
Wiltshire .., ne 7 7 3 3 
Yorkshire, West 
Riding... ree 49 51 31 31 
Yorkshire, North 
Riding... =... 101 | = 101 90 90 
644 646 | 385 37 
Wales. 
North as iad 10 10 6 5 
South... ove ins 151 151 74 71 
Scotland. ..)/ 151 | 151 124 | 120 
Total «ee ase 959 958 590 | 575 











Total number of furnaces built in the 
United Kingdom, March 31, 1881 eee 958 

Total number of furnaces in blast in the 
United Kingdom, March 31, 1881 — 570 

Decrease in the number in blast since 
December 31, 1880—England ... 7 





Decrease in the number in blast since 15 
December 31, 1880—Wales a 4 

Decrease in the number in blast since 
December 31, 1880—Scotland 4 

Furnaces blown in since December, 31, 1880 

New furnaces built since December 31, 1880 2 

New furnaces being built... as ove 9 
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MESSRS. SECK BROTHERS’ ROLLER MILLS. 


HENDERSON'S FIREDOOR AND FURNACE| tical section taken partly through the furnace front by 


FRONT. 

WE give on page 409 illustrations of a very convenient 
arrangement of firedoor and furnace front which has been 
designed and patented by Mr. Thomas Henderson, of 26, | 
North John-street, Liverpool. Our engravings show the 
door as applied to a Cornish boiler, but the arrangement 
is of course applicable to boilers of other types, and it is 
peculiarly adapted for use on marine boilers, where it 
adds materially to the comfort of the stokers, particu- 
larly in the case of vessels making tropical voyages. 

In our engravings Fig. 1 is a front elevation of Mr. 
Henderson's firedoor and furnace front; Fig. 2 is a ver- 


the side of the door, the door itself being shown in the 
position which it occupies when firing is going on; Fig. 3 
is a vertical section through the door itself, the latter | 
being shown closed; and Fig. 4 is a similar section with 
the door shown in the position for clearing out clinkers, 
&c. On reference to these views it will be seen that the | 
furnace front is double and is so constructed that a con- 
stant current of air passes through it, the air thus tra- 
versing it becoming heated and escaping through open- | 
ings either above or below the deadplate according to 
the class of fuel used. The greater part of the deadplate 
is cast in one with the furnace door, a (V-shaped casting | 
being thus obtained which swings between cheeks cast | 





Fig. 4, 


in the furnace front, it being balanced, or nearly so, so 
as to be moved easily into any position. 

In our engravings A is the furnace front; B, perfora- 
tions for the admission of air; C, chamber in furnace 
front for the double purpose of keeping the front cool, 
and for heating the air passing through it to the 
furnace; D, back plate of furnace front perforated at 
bottom so as to admit air into the furnace; E, cheeks on 
the furnace front; F, holes for shaft carrying the door ; 
G, firedoor, and H, deadplate, preferably cast together 
in one piece; I, shaft upon which G H is keyed, or 
carried, the shaft being supported in the sockets or 
holes F ; and J, spring on shaft I, counterbalancing the 
tendency of the door and deadplate to fall into position 
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ALLEN’S WEIGHING MACHINE. 


shown in Fig. 4; (a balanceweight can bo used instead| the ashpit, while at the same time the door and dead- 
of a spring if desired). The door G, which is of the same| plate act as a screen to keep the heat of the falling 
length as the deadplate H, is provided with a perforated | clinkers from the stoker’s legs, and prevent radiated 
and perpendicular plate K next the furnace, the space | heat from the incandescent clinker entering the boiler 
between the two parts being open for the entrance of | room. 


air from below, entering through aperture L. The 


manner of using this door is as follows: For firing, the | the hot air from the clinker, pass up through the vacant 
fireman pushes the door inwards with his shovel, or | space left by the deadplate, through the furnace into the 
with a handle, into position shown in Fig. 3, the door | chimney, without contaminating the air of the stoke- 
then occupies the place of the deadplate ; he then fires | hole. 
up, and when done changes the position of the door to| the furnace with fuel without the inconvenience of the 
when cleaning | radiation from the clinker, and the, sulphurous and 
out, however, he places the door as in Fig. 4, leaving an | other fumes therefrom, which in ordinary arrangements 
open space near the grate (ordinarily occupied by the | are so annoying. 


its normal position as in Figs. 1 and 2; 


deadplate) through which he can rake the clinkers into 





MILLING MACHINERY. 


(For Description, see Page 417.) 





Fic. 6. 


STEVENS ROLLER MILL. 


KUHNE’S ROLLER MILIS. 


The sulphurous fumes and othergaseous matters, with 


Tho fireman in the mean time can again supply 


Altogether Mr. Henderson’s arrangement of firedoor 











and furnace front appears to us well worthy of attention. 
We may add that it may be seen in operation on a boiler 
at the works of Messrs. H. Ashmore and Co., Iron- 
founders, &c., Liverpool, where it has proved itself an 
effectual smoke-consuming apparatus. 





SEA LOCK, SUNDERLAND DOCKS. 

WE publish this week a two-page engraving showing 
in Figs. 58, 59, and 65 the outer cofferdam, and in Figs. 
60 to 64 the inner cofferdam used in the construction of 
the new sea lock at the Sunderland Docks, the details of 
which we have lately illustrated. Figs. 66 to 69 of our 
two-page engraving show the north wave screen at the 
entrance to the lock. We shall in an early number 
publish our remaining illustrations of this interesting 
work, and shall then describe it fully. 








FOREIGN TECHNICAL LITERATURE. 

The Mining Record (New York) of March 26, in a paper 
entitled “Shall Monopoly be tolerated?” complains 
bitterly of the proceedings of trades unions, especially 
those of the Miners’ Union, which apparently is follow- 
ing in the footsteps of the Sheffield trade societies, 


A continuation of the paper by M. Roque, chief engi- 
neer, on the driving of marine engines and the regulation 
of the consumption of fuel, is given in the Révue Mari- 
time, together with tables referring to the latter part of 
the subject. 





The Army and Navy Journal (New York), April 2, 
publishes a report furnished by Mr. B, F. Isherwood, 
Chief Engineer in the United States Navy, on the subject 
of Professor Gamjee’s zero-motor. An ice-making 
machine had been tested, not upon its ice-making merits, 
but to decide the accuracy of the inventor’s views as to 
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the practicability of the construction of a zero-motor for 
industrial purposes. We have commented on this 
“ motor” on page 418 of the present issue. 





The Revista Minera (Madrid), April 8, states that 
187,890 tons of iron ore were shipped from Bilbao during 
February, of which 145,596 tons were taken by the 
United Kingdom ; 6875 tons of English coal and coke 
were imported during the same period. 





Dingler’s Polytechnisches Journal (Augsburg), No. 240, 
April, gives drawings and descriptions of Hock’s system 
of closed fireboxes, which can be employed for all classes 
of boilers, a paper on improvements in steam and fall 
hammers, a description of the newest brickmaking 
machinery, and several other articles. 


Der Praktische Maschinenconstructeur (No. 6) describes 
the wire-rope tramway patented by Adolf Bleichert, as 
well as a machine for making washers and tube ferrules 
out of sheet scrap. There is also a paper on the best 
forms of teeth for internal gearing, by A. Krebs. 
Drawings and particulars are given of a new pulsometer 
fire engine, constructed by Kretzschmer and Liichau. 





In Les Annales des Travaux Publics (Paris) for April, is 
commenced a series of papers on the works of the St. 
Gothard Tunnel, in which full particulars are given of 
the plant employed. It also contains illustrations of 
Messrs. Chauvin and Marin-Darbel's testing machine for 
metals, &c. The principle of this machine is described 
as being that of atmospheric pressure acting upon a 
movable baseplate. The compression of the air is 
attained by hydraulic power. The machines are made 
suitable for all purposes, from the testing of paper, silk, 
&c., to that of steel rails. 





According to La Gaceta Industrial (Madrid) of April 10 
it is stated that new works have been started in Gijon 
for the manufacture of iron wire. The works [consist 
of a small blast furnace, capable of turning out 25 tons 
of pig per day, with a rolling mill, in which is a 5-ton 
steam hammer. There is, in addition to this, a well- 
arranged wire mill. The wire is made to the French 
wire gauge, and is said to be of excellent quality. 

It is stated that the Spanish Ministry of Marine has 
been instructed by the Government to purchase from the 
Lowmoor Company 1316 tons of iron plates for marine 
boilers. 





The National Carbuilder (New York), for April, has a 
notice of Mr. P. H. Dudley’s railway inspection car, for 
ascertaining the condition of the line, the consumption 
of fuel, variations in draught, &c. The machine by which 
the details are registered is thus described: A band of 
plain paper about 20 in. wide is fed into the machine, 
passing under a set of pens. This band moves a little 
over 8 ft. for each mile traversed ; and upon it, by means 
of machinery connected with the wheels of the car, a 
perfect chart of the road is obtained. When used to 
inspect the line, the surface of each rail is shown, whilst 
any irregularity or defect is easily detected. 





The Nouvelles Annales de la Construction (Paris) for 
March contains a description of the narrow gauge rail- 
way from Salzungen to Fulda, which has been con- 
structed to connect a number of villages with the main 
system of the Werra Railway. The line is 44 kilometres 
in length, 30 of which run alongside a road. The 
minimum radius of the curves is 75 metres, and the 
maximum gradients are 25 in 1000. The gauge is 
1 metre. The rails employed are the modified Hartwich 
section, weighing 214 kilogrammes per metre, and are 
placed directly on the ballast, whilst on the bridges 
they are attached to the girders. There are six stations 
and two stopping places; at the latter there are no 
stations, but arrangements are made with a person in 
the neighbourhood to receive and forward goods for a 
small payment. The engines (constructed by MM. Krauss 
of Munich), weigh 15 tons, with coal and water. By 
means of a powerful brake the train can be pulled up in 
10 metres, whilst running 20 kilometres per hour—the 
maximum speed being 30 kilometres. The carriages (of 
which there are two classes) are heated with steam 
from the engine. The staff employed is very small, 
there being only one employé at each station, and the 
stoker assisting in the loading and unloading of goods. 
The tickets are issued by the guard en route. The cost 
(including rolling stock) was 29,000 fr. per kilometre. 





The Engineering News (New York), of March 19, 
reports a lecture on scientific books, delivered by Wil- 
liam H. Farrington, before the Polytechnic Club of the 
American Institute, on February 24. After referring to 
the various branches of literature which are comprised 
under this title, the lecturer specially confined himself to 
those connected with engineering, which in his opinion 
might stand in the foremost rank of scientific works. 
Mr, Farrington explained that the complaint of the high 
cost of books of this class was unreasonable, considering 
the great expense of getting up, the comparatively small 
sale, and the probability that by the time the first edition 


was sold, advances would have been made which would 
render the plates and diagrams almost obsolete. Speak- 
ing of the Weale series of manuals, which he considered 
the first attempt to furnish handbooks on the various 
branches of engineering, he pointed out that the only 
works of the same class are the French “ Roret Manuels” 
and “ Actualities Scientifiques,” and the “ Science Series” 
published by Von Nostrand, New York. In each of the 
books of these series some special subject is treated, and 
many isolated works have been published ; but there are 
still, of course, many branches which have actually not 
been touched upon. The lecturer explained that often 
this resulted from the fact that (as in the case of che- 
mical processes) the manufacturers do not choose to make 
public their special secrets. Mr. Farrington named the 
books which he considered most valuable, both practical 
and theoretical. 





In La Lumiére Electrique (Paris), April 9, M. du 
Moncel, writing on electric water gauge indicators, 
considers it curious that these instruments have not 
received more attention. This he believes to be due to 
the fact that a large number of engineers have per- 
sistently opposed the employment of electricity for 
mechanical purposes. He describes at some length the 
various systems. Referring to the electric railway, 
which will be shown at the approaching electric exhibi- 
tion, M. Ph. Delahaye considers that this will be an 
opportunity for taking into consideration its adoption in 
Paris, especially as the question of improved communica- 
tion is one which is calling for solution in thatcity. He 
is of opinion that an underground system would be too 
expensive, the elevated railway being, to his mind, far 
more advantageous. This he would construct 5 metres 
high, with two lines 1 metre gauge, either side by 
side in the middle of the road, or one over each footway. 
He estimates that the weight of a train consisting of one 
electric locomotive and three carriages ought not to be 
more than 15 tons. The power required should be 
generated by machines placed at each end of the line, the 
current being conveyed by insulated conductors placed 
between the rails. The alternative systems are com- 
pressed air, hot water, or steam engines, and wire-rope 
railway. The two former could not be used on the 
narrow gauge, which alone could be employed. Steam 
M. Delahaye dismisses as out of the question, on account 
of the smoke, steam, and noise, together with the 
danger from sparks and falling cinders. The wire-rope 
system—although working well under special circum- 
stances in San Francisco—would not be at all applicable 
to the present case. All these objections would be 
obviated by the employment of electricity, and it would 
be more economical than any other system. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Tke market opened last 
Wednesday forenoon dull at 47s. 7jd. and 47s. 8d. cash, 
then 47s. 8d. one month was done, and the price gradually 
receded to 47s. 5d. cash and 47s. 6d. one month, the close 
being rather firmer, and 47s. 6d. cash paid, with buyers 
over. Business opened in the afternoon at 47s. 64d. four- 
teen days, 47s. 6d. prompt cash, and 47s. 7d. one month, 
the price gradually improving to 47s. 7jd. cash, afterwards 
47s. 74d. one month accepted, receding to 47s. 7d. fourteen 
days, 47s. 64d. prompt cash done, and the market closing 
rather buyers at the latter price, and sellers near. There 
was a firmer market on Thursday morning, but only a 
limited amount of business was done at 47s. 64d. to 47s. 74d. 
cash. At noon there were buyers at the latter price, and 
sellers asking 1d. per ton more. The afternoon was a 
blank in the market, and Friday and Monday were both 
observed as holidays by the iron brokers in accordance 
with the practice now growing amongst them in favour of 
recognising the holidays which are so universal in England. 
When the market opened yesterday there was a more 
decided feeling and prices advanced to the extent of 
44d. per ton over the closing figure of last Thursday’s 
market. Iron changed hands during the forenoon at 
from 47s. 8}d. to 47s. 104d. cash, and from 47s. 104d. 
to 48s. one month, the close being sellers at 47s. 11d. cash 
and 48s. one month, and buyers near. The afternoon 
quotations ranged from 47s. 11d. to 48s. 0jd. cash, and 
from 48s. to 48s. 14d. one month, and at the close of the 
market there were buyers at 48s. cash and 48s. 1d. one 
month, and sellers asking 3d. per ton more. The market 
opened this forenoon at 48s. 14d. one month to cash, 
tes. 24d. one month, receding to 48s. ten days, improving 
again to 48s. 2d. cash, closing at 48s. 1d. cash, and rather 
buyers, sellers asking 48s. l}d. fourteen days. A fair 
amount of business was done during the afternoon at 
48s. 14d. to 48s. 44d. cash, and 48s. 2d. to 48s. 6d. 
one month, the close being buyers at 48s. 4id. cash and 
sellers at 48s. 5d. It is scarcely possible to indicate 
any practical change in the position of the pig iron market. 
The demand from all quarters is exceedingly meagre, and 
the development which usually shows itself in the trade at 
this season of the year is making but little progress ; and 
yet there are now some slight indications of an improve- 
ment in the demand from the Continent. Some of the 
strong investors seem to be willing to buy almost any 
quantity of warrants. Shipping iron is quiet, with but 
little doing. Second-hand lots can be had at prices 
decidedly under the official quotations. The low price at 
which business has lately been done, namely, 47s. 5d., had 
not been touched since June last year; and it is question- 


a low rate ; indeed, there are some persons who confidently 
expect that the price will decline 1s. or 1s.6d. per ton unless 
some further demand springs up on account of America or 
the Continent, or both. Hitherto the question of reducing 
the production by blowing out some of the blast furnaces 
seems scarcely to have received any serious consideration 
from the ironmasters, and it is thought that none of them 
on this side of the Border will take any action in that 
direction unless they can be assured that such action will be 
actively countenanced by the Cleveland ironmasters. It would 
seem as if the make in the Coatbridge district was about 
to be increased. All the furnaces at Summerlee are reported 
to be in full blast, and the Messrs. Neilson are said to 
have just completed some very extensive alterations and 
valuable improvements in the way of economising fuel, 
Some very considerable alterations and improvements 
are likewise said to have been made at Carnbroe, 
where all the furnaces are again about to be put in 
blast. There are still 121 blast farnaces in active opera- 
tion as against 115 at this, time last year. Last week’s 
shipments of pig iron from all Scotch ports amounted 
to 13,736 tons, or 2058 tons less than in the corresponding 
week of last year. Up till the end of last week there 
were 546,011 tons of pig iron in Messrs. Connal and Co.’s 
public warrant stores, the increase for the week being 
2948 tons. 


Brewster Centenary.—A proposal is on foot to celebrate 
the centenary of the birth of the late Sir David Brewster, 
who, besides being an eminent physicist and scientific 
author, was for many years principal of one of the colleges 
at St. Andrew’s, and subsequently of the University of 
Edinburgh. He was likewise one of the founders of the 
British Association for the Advancement of Science, if not, 
indeed, the originator of that learned body ; and he was its 
President at the twentieth meeting, which was held in 
Edinburgh in the year 1850. In the mean time, the move- 
ment does not embrace many persons, but very soon it will 
doubtless take a more prominent shape. It is intended 
that the centenary shall be celebrated on the 9th of 
December next, so that there is plenty of time for the mak- 
ing of the necessary arrangements. 


Mining Institute of Scotland.—The fourth annual meet- 
ing of this Institute was held at Hamilton on Thursday 
night- Mr. R. Moor, President, in the chair. Reports 
were given in showing marked progress during the year in 
the membership, finances, and success of the Institute. 
As the result of a ballot, the following were found to have 
been elected office-bearers for the year: President, Ralph 
Moor, Inspector of Mines ; vice-presidents, J.T. Robson, J. 
M. Ronaldson, Inspectors of Mines; James MacCreath, 
C. and M.E.; J. S. Dixon, C. and M.E. Council —James 
Smart, Angus Lodge, Hamilton; John Austine, Oak 
Lodge, Hamilton ; David Anderson, Hamilton ; H. Telfer, 
Wishaw; J. Hastie, Greenfield, Hamilton; John Love, 
Haughhead; A. Blyth, Bent, Hamilton; Henry Aitken, 
Falkirk; J. Hogg, North Motherwell; J. Barrowman, 
Hamilton; J. Galloway, Hurlford ; J. Mangall, Cowden- 
beath; D. Simpson, Coatbridge. Discussions afterwards 
took place on papers by Mr. T. Borland ‘‘ On a Description 
of Two Modes of working thick Seams of Coal in the 
Wishaw Coalfield,’ and by Mr. M. M‘Farlane, ‘‘ On Haul- 
age,by Endless Rope and Chains.” 

Royal Scottish Society of Arts.—The engineering section 
of this society met last Wednesday night—Mr. W. A. 
Carter, C.E., presiding. Mr. Alexander Clark, C.E., engi- 
neer at Leith new docks, read a paper on grain stores at 
dock quays. The paper was illustrated by several diagrams 
and a model of a patent lifter ér dredger. 


Steam Tramway Engines.— Major-General Hutchinson 
has recently inspected the steam tramway engines sup- 
plied by Mr. Kitson, of Leeds, for working the car traffic 
on the ) oer between Greenock and Gourock, and between 
Edinburgh and Portobello, and has expressed himself as 
being well satisfied with them. 

Aberdeen Harbour Works.—The Aberdeen Harbour 
Commissioners are about to proceed with the construction 
of a new graving dock of 500 ft. in length, and estimated 
to cost 50,0001. 








THE BLACKBURN AND Over DARWEN TRAMWAY. 
—Steam power is at present in partial use on more than 
one line ‘Simamer ; but the Blackburn and Over Darwen 
line in Lancashire, just completed, is the first in this 
country that has been constructed specially for this pur- 
pose, and whereon steam is used exclusively. On April, 
14, the line was publicly opened for traffic—the distance 
between the two towns is about 33 miles. The line is a 
single one, and is provided with nine passing places at 
equal distances along its length, and at each end a triangle 
is constructed so that the engine and car can be reversed 
without uncoupling. The system of construction is that 
known as “‘ Barker’s,’’ and consists of cast-iron continuous 
sleepers, affording a continuous support for a steel rail, 
and also for the paving stones on each side. The rails are 
4ft. apart, thus being 8}in. narrower than the usual 
width. The groove in the rail is lin. wide and 3 in. deep. 
The work has been carried out under the superintendence 
of Messrs. Lynde and Son, Membs. Inst. C.E., of Man- 
chester. The engines were made by Messrs. Kitson and Co., 
of Leeds, and answer their purpose admirably ; the cars 
are reversible, and are constructed on the principle known 
as Eade’s patent, by the Ashbury Carriage Company, of 
Manchester. On the opening day the Corporations of 
Blackburn and Over Darwen made a trial trip, and great 
satisfaction was expressed at the arrangements generally. 
The directors of the company are Mr. T. Russell Lee, of 
Liverpool, Mr. Daniel Busby, Liverpool, and Mr. William 








able if it can be at all profitable to produce pig iron at such 





Baxter, Leeds. The work has been executed by Mr. Turton, 
Leeds. 
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STEEL IN THE FRENCH NAVY. 

ONE of the papers read at the recent meeting of 
the Institution of Naval Architects, which provoked 
especial interest, was the account® given by the 
eminent French engineer, M. Berrier Fontaine, of 
the “ Use of Mild Steel for the Construction of the 
Hulls of Ships in the French Dockyards.” Our 
neighbours have a rather longer experience than 
ourselves in the use of this material. In fact, it 
was the progress made with it as far back as the 
year 1873, which caused Mr. Barnaby to lay down 
his now famous challenge to the steelmakers of 
Great Britain, in which he clearly specified the 
qualities which in his opinion it was necessary that 
mild steel should possess in order to merit the 
confidence of shipbuilders. But though the French 
have had a longer experience, they do not seem to 


* We commence the publication of this paper in extenso 








have yet attained the same confidence as ourselves 
in the use of the material, for while in this country 
it is usual to construct the whole of the hull of 
steel, in France it is still the custom to plate the 
underwater portions with iron. 

The reason of this discrepancy in the practice of 
the two countries is, that in France it has been found 
that steel plates when exposed to the action of sea 
water corrode with such rapidity, that it is almost 
impossible to keep vessels afloat when the hulls are 
entirely plated with this material. No portion of 
M. Berrier Fontaine’s paper is more interesting 
than that in which he deals with this question of 
corrosion. He quotes the case of two gun-boats, 
viz., the Epée built at Lorient, and the Tromblon 
built at Toulon, the hulls of each of which were 
entirely steel-plated. Each of them has given 
proof of rapid and deep corrosion. The destruc- 
tion of the plating of the Tromblon built in the 
Mediterranean was, however, much more rapid than 
that of the Epée, which was exposed only to the 
colder waters of the Atlantic. The Tromblon was 
launched on the 20th of January, 1875, and had to 
be docked every two months till the 27th of the 
October following, when she was passed into the 
reserve, but so deeply were the plates pitted, espe- 
cially in the neighbourhood of the water line, that 
‘it was deemed expedient, instead of allowing her to 
remain afloat, to haul her up on toa dry slip. The 
Epée, however, though badly attacked, could be 
kept afloat in the brackish and muddy waters of 
the port of Lorient. The oxidation instead of 
spreading over the surface of the plates as is usual 
in the case of iron, seems to eat into the thickness 
of the metal, forming a series of deep pittings. In 
the case of the Tromblon, we are distinctly told that 
had there been any delay in repainting, the plates, 
which are only 5 mm. in thickness, would have been 
eaten through in several places. 

M. Fontaine is quite unable to account for this 
phenomenon. The experience which he relates is 
altogether worse than anything we have had to do 
with in this country. Mr. Denny, in his paper read 
last year “On Steel in the Shipbuilding Yard,” 
admitted that one case of serious corrosion had 
occurred in the case of a vessel built by his firm for 
the navigation of the Lower Irrawaddy ; but he 
appeared to look upon this instance as wholly 
exceptional, and as being due in a large measure to 
the peculiar warm brackish water in which the 
vessel traded. 

The Admiralty also has had some little difficulty 
with the Iris, which, after having been in commis- 
sion in the Mediterranean for some little time, has 
shown signs of corrosion ; but in this case, it is 
pretty clearly known that the pitting was due to 
the imperfect removal of the black oxide with 
which the plates are always covered when they 
come from the rolls. This oxide is stated to be, of 
itself, an excellent preservative of the steel, but, 
when partly removed, as it inevitably becomes 
during the process of working, the exposed por- 
tions of the plate form, with the oxide remaining, 
most powerful galvanic couples, which naturally 
lead to the pitting which has been observed. This 
is now so fully understood at the Admiralty, that 
the greatest care is taken to remove the whole of 
the oxide before the plates are worked into place. 

During the discussion which followed the paper 
Dr. Siemens suggested that the greater liability to 
corrosion of the French plates might be due to 
the fact that on the other side of the Channel mild 
steel is mostly made from scrap iron, and not directly 
from the ore, as is usual with the Siemens process 
in this country. It was also suggested that the 
iron rivets which are still used in France for steel- 
built vessels, might be held accountable for the 
mischief ; as iron and steel when immersed together 
in sea water, also form a galvanic couple. As 
regards the first of these points it should be men- 
tioned that in France mild steel is produced with 
equal success by the Bessemer and the Siemens 
processes, so much so in fact, that it is never specified 
in the tenders which process is to be adopted in the 
production of the plates. Some works in fact employ 
the Bessemer process in the manufacture of the best 
mild steels for shipbuilding, and retain the Siemens 
method for the manufacture of rails, while at other 
works exactly the opposite procedure is adopted. 
Mr. Berrier Fontaine, however, does not state in 
his paper by which method the plates in the cases 
cited were produced, but it would be of interest if 
the information were forthcoming, as it would, 
perhaps, throw light on Dr. Siemens’ suggestions. 





on page 407 of the present issue. 





In any case, this question of the alleged liability of 


steel to corrosion is of so much practical import- 
ance to shipbuilders that it deserves, and should 
receive, the most careful investigation. One of the 
great advantages of steel, is the reduction in the 
scantlings of plates, which its use permits, but this 
very reduction renders the ravages of corrosion the 
more to be dreaded. 

A large portion of this paper is devoted to an 
account of the tools used, and the method of work- 
ing employed in the French establishments. Much 
of the improvement in the results now obtained in 
the working of this material is attributed by M. 
Berrier Fontaine to the great improvements which 
have been by degrees introduced into the tools. 
The heating furnaces, the methods of traction to and 
from the furnaces, and the machine and hand tools, 
are all described. One of the points on which 
especial stress is laid, is the marked improvement 
due to the substitution of the progressive and steady 
pressure of hydraulic presses for the sharp and 
violent jar of hammer blows, for all work taking 
strong curvature or sharp changes of form. Water 
pressure has also been used with complete success 
in shaping garboard and other plates. It is stated 
that in all such cases the action of the hydraulic 
press, while quite sufficiently rapid, is so steady 
that it is seldom necessary tc anneal the work sub- 
jected to it. The use of presses also gives satisfac- 
tory results with all work of which the curvature 
is sufficiently open to admit of its being bent cold. 

One of the most important points mentioned in 
the paper is the gradual relaxation, which has now 
for some time been going on, in the annealing of 
work. The cases in which it is judged necessary to 
anneal steel plates and moulded bars, are now 
much less frequent than they used to be a few years 
ago, and the number is still undergoing constant 
reduction. 

It is also the case that the French constructors 
are returning by degrees to the use of the simple 
punch without riming or annealing for making 
holes in most of the pieces of framework of all 
new ships. The use of the drill is now only 
reserved for those pieces in which there is special 
reason for maintaining a maximum of strength. 

Papers of this sort, which confer an international 
character on our scientific institutions, are of the 
greatest value, as they enable our own constructors 
and engineers to compare their experience with 
that of others who have worked upon quite inde- 
pendent lines. The Institution of Naval Archi- 
tects has done good service to its members by 
furnishing them with the information contained in 
this and various other foreign contributions. 








RAILWAY RATES. 

PERHAPS the most important item of expenditure 
which an English manufacturer has to consider, is 
that of the cost of carriage of his wares from the 
manufactory to the place of sale. At the same 
time it is the most uncertain; for whilst he can 
exactly estimate the amount of wages which he has 
to pay, the precise cost of his raw material, and all 
his other expenses, he has no uniform rate upon 
which he can fall back as a guide to the price at 
which he can put his goods in the market at any 
given place. Of course, in all probability, he has 
the scale of charges of one—or perhaps two—of 
the leading railway companies who have stations in 
his town ; but these are no guide when once his 
consignment leaves their system. We need hardly 
go further to produce an argument in favour of the 
serious consideration of uniform railway mileage 
rates for goods ; but, although we think few people 
will be prepared to dispute this fact, the case is far 
stronger than has been yet made out. 

It must be admitted on all hands—even by those 
who have no direct interest in the commerce of 
the country—that everything which affects our 
export trade is a matter of vital importance to 
every Englishman. The question of the price of 
raw material is one which must always be left to 
be settled between the producer and the manufac- 
turer. The wages for working up the raw material 
(which are perhaps the most important considera- 
of the whole) do not come within the scope of the 
present articles. No one can dispute that the 
cheapest method of bringing the inland produce of 
this country to the great centres of consumption 
and to the leading shipping ports, is a point equally 
demanding consideration with the question of the 
rental of land, or the protection of home industries. 
Great as the agitation on the subject has been in 
this country, we are not by any means the only 
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terms as to render it impossible for the company] several beautiful collateral results. Is it the 


nation who have seen the necessity of bringing the 
railway companies to understand that they must 
consider other questions besides that of earning a 
dividend for their shareholders. France, Belgium, 
Germany, and Austria have already taken up the 
matter, and in each case special rates have been 
worked out for the purpose of fostering native 
industries. In Italy, too, a commission has been 
considering the same question; and although 
nothing definite has yet been decided upon, the 
evidence taken has all tended in the same direction. 

Of course it may be said that in the countries 
referred to, the railways are more or less in the 
hands of the State, or under State control. This 
is true, but does not affect the question, although 
no doubt many persons would consider that it 
entirely altered the conditions. We, however, 
believe that the interests of the great railway com- 
panies in this country are similar to those of 
foreign states. The object of both is to give 
every facility to the national trade; and what is 
done by foreign governments (by means of subsidy) 
to foster the trade of the particular country, ought 
to be done by the English railways in their own 
interest, not only to increase the traffic on their 
lines, but to maintain it at its present rate by giv- 
ing to our manufacturers facilities equal to those 
offered to their foreign competitors. 

It may possibly appear that undue importance is 
attached to railway rates, and very likely it may be 
said that they have no serious bearing on the 
question of foreign competition. This is not often 
the case, for frequently the cost of transport from 
works to port of shipment decides whether we or our 
foreign rivals shall have the command of the 
markets of the world. 

It is often said that the present rates are the 
lowest which can be profitably charged. In some 
isolated cases this is very possibly true ; but only 
where severe competition for a heavy traffic has 
induced several companies to cut against each other. 
That it is not so always is easy of proof. <A ton of 
iron can be delivered from the Belgian iron district 
into Staffordshire for about 3s. more than would 
be charged for carrying the same class of iron from 
Staffordshire to London. When it is remembered 
that for this 3s. the iron has be carried, say, from 
Marchiennes to Antwerp, there discharged from 
truck and loaded into steamer, and taken to Har- 
wich or London, where a second discharge and 
reloading takes place, it will be seen that the propor- 
tion of this charge which can be credited to the 
line between London and Staffordshire must be 
much less than the rate charged on English iron 
from Staffordshire to London. Here is a proof 
that, for a special traffic, the railway companies 
will make special rates ; and it certainly is a ques- 
tion which they should take into consideration— 
whether they ought not to offer facilities for the 
export of English iron, equal to those which they 
have for some time been offering for the import of 
foreign. It will be seen that we have not referred 
to cases of special rates, and the unfair advan- 
the shape of drawbacks which 


tages given in 
some manufacturers have influence enough to 
secure. Where these are given open/y in considera- 


tion of the size of the consignments, no exception 
can be taken to the system, which is only the equi- 
valent of the reduced prices charged by manufac- 
turers for large purchases. But where private 
arrangements are made, by which a return of the 
nominal rate charged is given to particular firms, it 
can hardly be disputed that railway companies are 
acting not only against their own interest, but 
against that of the general public, for whose benefit 
their existence was authorised. 

In considering the case, we do not intend to 
regard the question solely from the consignor’s 
point of view. In this, as in all other mercantile 
transactions, both sides have to be considered ; and 
the only way in which an equitable basis can be 
arrived at is, by endeavouring to obtain the best 
possible arrangement for the consignors of mer- 
chandise, compatible with the securing of a fair 
profit by the railway companies. The anomalies 
in the present system are many, and the cases of 
injustice to the public not few. It is to the 
interest of both parties that these should be 
cleared away, and that every facility should be 
given to the leading centres of industry to dis- 
tribute their products as largely as possible. 

One of the great difficulties in the way of the 
establishment of a uniform mileage tariff is created 
by the fact that a portion of the system over which 
the goods have to travel is often leased on such 





undertaking the conveyance of the goods to carry 
them at any but exorbitant rates. This is, in many 
cases, the cause of the enormous charges, instances of 
which have been lately brought forward. Again, the 
complicated system of classifying goods adopted by 
many railway companies, is much to be objected to 
and tends considerably to increase the uncertainty 
as to the rate of freight, whilst it gives opportuni- 
ties to the railway companies to charge goods not 
described according to their classification at a higher 
rate than they are justified in doing. On the other 
hand it enables the forwarders (if they are willing 
to run the risk of damage in transit) to describe 
their consignments as coming under the lowest rate 
charged for imperishable articles. These points 
certainly require revision, as also do the varying 
rates for different quantities. If these arrange- 
ments were simplified, there is no doubt that 
consignors and carriers would both be benefitted ; 
and although at first sight this may not appear to 
have any direct bearing upon the equalisation of 
rates, a little consideration will show that by clear- 
ing away a number of the minor difficulties, the 
desired object will be more easily attained. 

A question which should also be seriously con- 
sidered is that of competitive rates. These cer- 
tainly give an advantage to persons who have the 
choice of two or three alternative companies, when 
charges are cut down to the lowest point. There 
is no doubt, however, that these unremunerative 
rates between the points where competition exists, 
must be balanced by correspondingly high ones 
between stations of which the traffic is the mono- 
poly of a single company. This is a very strong 
argument in favour of uniformity, and one which 
is in the interest of both sides. Naturally, the 
railway companies will take advantage of every 
means in their power to increase their traffic. If 
rates were equalised, the company which offered 
the greatest facilitiesand advantages in punctuality, 
care in handling, &c., would naturally secure the 
largest support ; and this would be a matter of great 
importance, especially in the transport of damage- 
able and perishable goods. The revision of charges 
is doubtless a matter of the most vital importance ; 
but at the same time these other points ought not 
to be ignored, as the benefits gained by lower 
freights might easily be nullified by damage or 
delay in transit. 

If uniformity were secured, there would still be 
a difficulty to be guarded against—namely, that of 
a return of a portion of the charge to specially 
large customers. It is well-known that this is done 
at the present time, and unless some effective means 
can be designed to prevent it, matters would be in 
almost as unsatisfactory a state as now. 

The matter would appear to resolve itself into 
the necessity of formulating—as nearly as possible 
—an absolute uniform rate for different clearly- 
defined classes of merchandise, which might be 
varied according to quantity, upon a very simple 
basis, that basis being a truck-load. Under that 
quantity, of course, a higher rate would be charged. 
No reduction need be made for larger quantities 
than one truck, unless sufficient goods are for- 
warded at one time to make up a complete train, 
which would run through to its destination without 
stoppage for detaching trucks. Possibly, light and 
heavy goods might be arranged upon a scale some- 
what similar to that adopted by shippers, the light 
dues being rated at per ton measurement. These 
are, however, merely details; and until the ques- 
tion has taken some more definite shape, it is some- 
what premature to make suggestions as to minor 
matters. The main thing is, to urge the absolute 
necessity of an entire revision of the present 
charges. We have endeavoured to bring forward 
what we believe the facts which will require con- 
sideration in the settlement of the question, and 
shall from time to time notice any fresh points 
which bear upon it. 








SOUND FROM RADIANT ENERGY. 

Tue photophonic experiments of Professor Bell 
have given a great stimulus to physical research. 
They have added new chapters to light and sound, 
and afforded interesting illustrations of the trans- 
formation of energy, as well as added a new link 
to the interdependence and general correlation of 
forces. It is true all are not quite agreed as to the 
agent chiefly concerned in converting a beam of 
light into sonorous vibrations, and this very diver- 


gence has quickened inquiry and already led to! moderate intensity. 





luminous or the heat rays, or is it both that are the 
agents by which the marvellous transmutation is 
effected ? These are the important questions, the 
very physics of the photophone, which are now 
subjected to a scrutinising examination. 

Shortly after the publication of Professor Bell’s 
paper, Dr. Tyndall threw out the opinion that the 
sound was evoked by the heat, and that the 
luminous radiation played only a vanishing part 
in the resulting acoustical phenomena. He was 
engaged at the time in re-examining some of the 
results of his classical experiments of 1859 on the 
absorptive power for heat of vapours and gases, 
and it occurred to him to test their accuracy by 
the intermittent beam of light. Working in this 
way, he met at every step a singular confirmation 
of the calorific absorptive power of gases and 
vapours as determined by his compensated thermo- 
pile method. It was the resultsof this investiga. 
tion that he embodied in a discourse which he 
delivered at the Royal Institution on Friday 
April 8th. Professor Tyndall is always felicitious 
in exposition and illustration. Approaching the 
subject gradually, he depicted the beam of light 
falling upon the active vapour. At each stroke 
of the intermittent rays, heat is absorbed; the 
vapour suddenly expands and as suddenly con- 
tracts. These changes of volume follow each other 
with great rapidity and, like the puffs of air in a 
syren, give rise to a sound the pitch of which 
depends upon the frequency of intermittence. 
The sudden dilation and contraction were, by skilful 
manipulation, clearly exhibited on the screen. 

If the heat rays were mainly concerned in the 
production of sound, then it was argued that those 
gases and vapours, which are the best absorbers, 
would likewise form the best sound-generators, and 
in fact that the volume of the sound afforded a 
measure of their athermancy. Professor Tyndall 
had examined seventy-eight gaseous bodies and 
tabulated the numerical results. Placing them in 
small bulbs and holding these close to the rapidly 
rotating slit wheel, he found an invariable confir- 
mation of his theory in the coincidence of the two 
orders. Dry air, oxygen, and hydrogen, for instance, 
give but very feeble sounds, and accordingly their 
absorptive power, as disclosed by the experiments 
of 1859, is infinitesimal. Carbonic acid gave a 
louder note ; with nitrous oxide, the sound was 
louder still, and when olefiant gas, a powerful 
absorber, was used, “it gave birth to a musical note 
which, when the beam was in good condition and 
the bulb well chosen, seemed as loud as that of an 
ordinary organ pipe.” 

It is to be remarked that liquids are ineffectual 
in generating sound ; it is, however, otherwise with 
their vapours. By sending the intermittent beam 
through a vapour-laden space, the absorption 
declares itself in audible tones. Thus, by placing 
a little liquid ammonia in one of the flasks and 
holding it behind the rotating wheel, no response is 
obtained ; applying a gentle heat and allowing the 
intermittent beam to fall upon the upper part of 
the flask, a loud note is heard. This particular 
experiment is all the more interesting as gaseous 
ammonia was shown to be “ extremely impervious 
to radiant heat,” 

Of still greater interest are the results obtained 
by subjecting water vapour to this analysis. Its 
power of arresting radiant heat has been set down 
as nil by many physicists against Professor Tyn- 
dall’s repeated asseveration that it is very consider- 
able. The intermittent beam, which had so faith- 
fully proved the parallelism of the absorptive and 
sonorous power of the vapours of volatile liquids, 
seemed to afford a crucial test of the point in 
question ; and we easily realise the keen gratifica- 
tion Professor Tyndall must have felt when he 
found “that particular vapour, whose alleged 
deportment towards radiant heat had been most 
strenuously denied, affirming audibly its true 
character.” 

This important property of aqueous vapour was, 
to all appearances, unexpectedly illustrated during 
the discourse. The sounding power of various gases 
and vapours was attested by the chairman, Mr. G. 
Busk, F.R.S., and by Professor Helmholtz ; but in 
the case of water vapour, the sound was sufficiently 
loud to be heard by a great part of the numerous 
audience. 

In all these experiments, the source of the 
radiant energy was the lime light ; but Professor 
Tyndall has elicited sounds from sources of more 
He succeeded in extracting 
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audible tones from the direct as well as from the 
reflected rays of a common candle flame, from a 
red-hot coal ; and by using a poker at a temperature 
just below a red heat, he showed that even invisible 
intermittent rays are capable of producing audible 
sounds. The details of these and other experiments 
will be found in a paper read by Professor Tyndall 
before the Royal Society, on January 13th. 








INTERNATIONAL EXHIBITION OF 
MILLING MACHINERY.—No. IV. 
By D. G. Teprer. 

Messrs. Wuirmore AND Binyon will exhibit a 
new six-reel bolting chest of American type, with 
some of the details modified (see Figs. 1 and 2 
page 412). The reels are hexagonal, 36 in. in 
diameter over the angles, and 20 ft. long, constructed 
upon tubular trussed shafts, with swivel end bear- 
ings which admit of easy pitching of the reel. The 
meal is fed into the top reel which dresses out all 
the flour, passing the middlings on to the second and 
third reels where they are dusted. Instead of the 
worm conveyors ordinarily used in such cases 
Messrs. Whitmore and Binyon use endless bands or 
“creepers,” although the machine is also made with 
worm conveyors, which latter are perhaps pre- 
ferable on the whole. The reels are driven by two 
vertical shafts and bevel gear, each vertical shaft 
being driven by a distinct horizontal shaft at the 
head of the chest. Belts from the horizontal shafts 
drive the “ creepers.” 

Messrs. Seck Brothers, of Bockenheim, Germany, 
will exhibit their wheat cleaner, already well known 
in this country. An important addition has now 
been made to this machine (see page 420) in the 
shape of a fan working at a high speed and remov- 
ing dust, &c. Seck’slarge roller mill (see Fig. 3, p. 
412), is principally designed for reducing or grinding 
middlings or sharps. Three rollers are arranged hori- 
zontally one above the other, the centre one being 
in fixed bearings, while the upper and lower bear- 
ings work in guides to allow of the adjustment of 
the pressure, which is communicated to the rolls by 
four friction wheels of large diameter, which latter 
are acted upon by strong springs, and relieve the 
bearings of a large portion of the strain which is 
converted into rolling friction. The shaft carrying 
the top friction wheels serves as a feed roller, hence 
when the rolls are relieved of pressure the feed 
stops. The springs are said to be capable of exert- 
ing a pressure of 7000 lb. to 8000 1b. upon each of 
the rolls. The feed is divided, as in the Daverio 
andjGanz mills, half passing between the first and 
second, and half through the second and third 
rolls. The gear wheels are cherron or  -shaped, 
running quite noiselessly. The smaller roller mill 
(sce Fig. 4, page 412) is for the same purpose, but 
made without relieved bearings, and is cheaper in 
price. 

Messrs. Howes, Babcock, and Ewell, of Silver 
Creek, New York, will exhibit a complete series of 
Stevens’ American roller mills‘of various sized corru- 
gations. This mill (see Fig. 5, p. 413) has created 
quite a sensation in the United States, 500 machines 
being sold in three months. The special feature 
claimed in connexion with it is the shape of the fluting, 
which is round in transverse section (see Fig. 6), pre- 
senting no sharp edges to the material to be operated 
upon ;in cleaning bran, this mill is said to be 
specially efficacious. Four rolls (chilled iron) are 
set in one frame. On the same stand will be shown 
the various grain-cleaning machines for which 
Messrs. Howes, Babcock, and Ewell have for many 
years been famous, and also Allen’s automatic 
weigher and measurer. This little machine (see 
Figs. 7 and 8, page 413) is very simple. There isan 
oscillating, heart-shaped receptacle, divided verti- 
cally, and pivotted to supports projecting down- 
wards froma forked scale beam with hardened steel 
bearings, and hung in a rectangular frame. The 
incoming grain is received alternately on one side 
and the other of the vertical central partition. 
When one-half the receptacle has received a gross 
weight, regulated by a counterpoise, the box 
descends slightly, and oscillates so that the stream 
falls into the other half, and a flap on the loaded 
side opens to discharge the grain. This operation 
then takes place on the other side. The registra- 
tion is by a dial counter. There are three sizes 
made, with capacities respectively of 40, 100, and 
600 bushels per hour. 

Messrs. Dell and Son will exhibit on their stand 


bran, and regrinding middlings. The mills, shown 
in Figs. 9 and 10, page 413, are strongly made with 
chilled iron rolls, and of simple design, the regulat- 
ing apparatus being so constructed as to set the rolls 
together in a parallel line by means of one hand- 
wheel only. The fluted rolls can be used either 
for gradual reduction or for flat grinding ; in the 
latter case a large percentage (45 to 50 per cent.) 
of flour can be obtained at once, leaving the bran 
fairly clean. For softening middlings smooth rolls 
are used. 








NOTES. 
ENGINEERING AT CAMBRIDGE. 

Proressor Srvuart’s new drawing office and 
enlarged workshops at the Cambridge Museums 
will, we understand, be thrown open to students 
next term. In the workshops they will be taught 
the use of tools in working wood and metal, together 
with the construction of steam engines and other 
motors, as well as scientific instruments; in the 
drawing office they will be instructed in plotting 
surveys and levels, making sections, and designing 
engineering works ; while Mr. J. A. Fleming will 
undertake the duty of teaching practical surveying 
and levelling in the field. With the opening of this 
establishment, mechanical and civil engineering will 
be properly at home in Cambridge. 


Tue MICROPHONE AND FIREDAMP. 

Recent experiments of M. Michel Rossi tend to 
prove that explosions of firedamp are preceded by 
light micro-seismic disturbances and faint subter- 
ranean noises, which the microphone detects with 
great sensibility. M. Rossi therefore suggests that 
local meteorological observatories should be estab- 
lished at collieries, and the microphone added to their 
ordinary equipment. The grating sounds by which 
this instrument indicates an escape of gas, together 
with the observations of temperature and pressure 
given by the thermometers and barometers would, 
he argues, go far to forewarn the superintendents 
of the mines, and thus prevent explosions. While 
upon the subject of barometers we may mention 
that a neat recording aneroid has been invexted by 
M. Richard Fréres. The sensitive chamber actuates 
a long marker by means of a system of levers, and 
the pencil point of the marker travelling over a 
band of paper records its path thereon. The paper 
is appropriately divided into a barometric scale, 
and, for ordinary purposes, serves a week. 


BESSEMER STEELMAKING IN THE UNITED STATES. 

There seems to be no limit to the increase of 
production which our Transatlantic friends are 
obtaining from their Bessemer plants. A few 
weeks ago (ride page 206 ante) we noticed the 
enormous output obtained at the Cambria Works 
from a single pair of vessels during the month of 
January, and the following report of the output of 
the Edgar Thomson Steel Works during March has 
just reached us. At these worksa single pair of 6-ton 
converters are in use, and the turn-out during 
March was : 


tons. 
950 
Ingots ... 135385549 
5 291922 
Mae cs ccs we 11,2775, 
: 2061 
Billets ... aon 11450 
B54 
Merchant blooms... 1935 
. : = 142097 
Total finished product cee 11,51) 

Largest output in 24 hours: 

tt 3951620 
ngots ... = oe ove 23550 
Se clas oes eae 51734, 


Section of rails rolled... ose 


58 Ibs. per yard 


Tue Roya Institution. 

The arrangements for the lectures to be delivered 
after Easter are now complete. Of the Friday 
evening discourses two are of special interest. One 
of these, on “ Magnetic Disturbance, Aurore and 
Earth Currents,” will be given by Professor W. G. 
Adams on June 3, and the other on the “ Origin 
and Identity of Spectra,’ by Professor Dewar, on 
June 10. Of the afternoon lectures, there are two 
courses on science subjects; one by Professor 
Dewar, of six lectures on the ‘ Non-metallic 
Elements ;” and the other, also of six lectures, by 
Professor Tyndall, on “ Paramagnetism and Dia- 
magnenetism.”’ It will be remembered that Professor 
Tyndall has devoted years of close study to this 





Kuhne’s roller mills for breaking wheat, cleaning 





difficult but important subject, and has served to 
extend our knowledge of the phenomena and to give 


a clue to their rationale. His results, communicated 
at various times from 1849 to the Philosophical 
Magazine and the Philosophical Transactions, will 
now be found collected in his work on “ Dia- 
magnetism and Magne-Crystallic Action.” No doubt 
Professor Tyndall’s lectures will be replete with 
interest. 

TUNNELLING THE SIMPLON AND Mont BLanc. 

The merits of these two rival schemes are still 
under consideration, and no decision has been 
arrived at. The supporters of the Simplon route 
endeavoured to bring the matter to a point by pro- 
posing, in the French Chamber of Deputies, a vote 
of fifty million francs for that tunnel ; but the | 
question has been instead referred for consideration 
to a technical committee. A pamphlet has been 
published by Signor Ruggiero Garola, a member of 
the Mont Blanc Committee, making a detailed 
comparison between the two routes, of course with 
a result very favourable to the Mont Blanc. The 
object is to make a new artery for the traffic 
between England, Belgium, the north of Fiance, 
and the East, by means of the Suez Canal—a traffic 
already great, and destined to increase. The St. 
Gothard line avoids French territory, and conse- 
quently France is anxious to have a line of her 
own. As Piacenza is the converging point for all 
the international lines to the East, and Paris must 
necessarily be the starting-point for all goods from 
the north of France, and any from England or 
Belgium which take this course—the distance prac- 
tically to be considered is that between Paris and 
Piacenza. By the shortest Simplon route, this 
would be (according to Signor Garola’s figures) 
905 kilometres, whilst by Mont Blanc it would be 
886. The advantage thus gained does not seem to 
be counterbalanced by easier slopes on the Simplon 
line, as although the steepest gradient on Mont 
Blanc (27 in 1000) is greater than any on the Sim- 
plon, the average of the slopes is considerably less. 
Taking these into consideration, the length of the 
two lines is increased to (Simplon) 1001, and (Mont 
Blanc) 965—thus increasing the difference in favour 
of the Mont Blanc to 36 kilometres. The geological 
conditions appear to be on the whole equal. 


THERMAL ELECTROLYSIS, 

At the Physical Society on Saturday, April 9th, 
Professor J. H. Gladstone exhibited an interesting 
experiment showing the crystallisation of a metal 
upon itself from a fused salt. Dr. Gladstone and 
Mr. Alfred Tribe in the course of some experiments 
on metallic replacements, observed that some sheet 
silver placed in fused silver chloride became quickly 
studded with crystals of the metal. The displace- 
ment of a metal by itself seemed so anomalous that 
they at first supposed the silver employed to contain 
impurities, but such was not the case, and they 
further found iodide of silver could be substituted 
for the chloride with a like result. Moreover, when 
copper was immersed in fused cupreous chloride, 
zinc in melted zinc chloride, or iron in fused ferrous 
chloride, crystals of each of the several metals sepa- 
rated out. That this phenomenon was not due to a 
different physical condition of the rolled metals 
was proved by putting crystals of the pure metal, 
separated by electrolysis, instead of the rolled metal, 
when fresh crystals were formed as before. Suk- 
sequent experiments went to prove that the effect 
is really due to an electric current set up in the 
cell by the unequal heating of different parts of 
the metal plunged in the salt. This contact 
current was proved to exist by means of a galvano- 
meter, and the two following experiments intensified 
the electrolysis. Some silver chloride was fused in 
a hard glass tube and a rod of silver placed in it. 
On heating the underside of the lower end for ten 
minutes, a considerable crop of silver crystals was 
found in the cooler part of the liquid. Again, some 
silver chloride was fused in a crucible and one side 
more strongly heated than the other. Two rods of 
silver were connected together, and one in the 
hotter the other in the colder part of the salt. At 
the end of 15 minutes the latter was found studded 
with crystals, whilst the former was clean. Copper 
wires immersed in cupreous chloride gave a similar 
result. The electromotive force as measured by an 
electrometer was found to be about ¥, volt. 


ConsTANT WaTER SuppLy In Lonpovy. 

The monthly reports of Lieut.-Colonel Frank 
Bolton on the metropolitan water supply show a 
steady, if somewhat slow, increase in the number 
of houses receiving constant service. Rather more 








than ten months ago (vide page 460 of our twenty- 
ninth volume) we gave somé particulars of the 
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extent to which constant supply had at that time 
been adopted in the metropolis, and we propose 
now to give some figures extracted from Lieut.- 
Col. Bolton's last report to show the present condi- 
tion of affairs. From the report just mentioned we 
find that during last month the several water works 
companies were giving constant supplies as fol- 
lows : 

No. of Houses 








Name of Compan 7. receiving 
— ews Supplied. Constant 
— Supply. 
Kent ... eee ove we 51,981 15,859 
New River .. . ewe 132,809 17,269 
East London ane -» 128,582 106,043 
Southwark and Vanxhall... 93,113 2,716* 
West Middlesex ... . 56,568 7,690 
Grand Junction . 43,341 2,061 
Lambeth ... se «+ 66,639 13,208 
Chelsea oe ove 30,585 1,634 
Totals . 603,612 166,480 


* This number is exclusive of houses, factories, &c., 
supplied by meter. 

Comparing these figures with those which we 
previously gave it will be found that there are now 
27.6 per cent. of the houses in the metropolis 
receiving constant service against 25.2 per cent. in 
April, 1880. As was the case a year ago the East 
London is far ahead of all other companies in 
its proportion of constant services, while the 
Chelsea Company has not only the smallest num- 
ber but also shows the least progress during the past 
year. We believe, however, that this is not due to 
any incapacity on the part of the company but 
simply from the fact that there are few applications 
for the constant supply in its district. In April, 
1880, the Southwark and Vauxhall Company had 
but 715 houses receiving constant supply, while the 
Grand Junction had none, but both these compa- 
nies have now a larger number of constant services 
than the Chelsea, while the Grand Junction Com- 
pany have resolved to adopt the constant system 
energetically on all new building estates within 
their country area. 

Tue MatpsToNE BoILeR ExPLosion, 

The report of Mr. T. J. Richards, of the con- 
sultation branch of the Marine Department of the 
Board of Trade, on the explosion of an agricultural 
locomotive boiler at Maidstone in December last, 
has just been issued. Mr. Richards, it will be 
remembered, acted as assessor to the coroner during 
the inquiry into the explosion in question, and 
rendered most valuable assistance in the investiga- 
tion. We, ourselves, reported the whole inquiry so 
fully® at the time of its being carried out that it 
will be unnecessary for us to recapitulate its details 
here. We are glad, however, to find that Mr. 
Richards completely endorses the views which we 
expressed at the time as to the cause of the explo- 
sion, while he also agrees with us in condemning as 
*most objectionable and dangerous” the plan of 
‘ repairing” cracks in firebox plates by screwing in 
copper studs. With regard to the practice of over- 
loading the safety valves of agricultural engines— 
a practice which the evidence given at the Maid- 
stone inquiry proved to exist—Mr. Richards 
suggests for the consideration of the Board of 
Trade “ that for the sake of public safety the law 
‘relating to the safety valves of steam vessels 
‘might advantageously apply also to the safety 
* valves of these boilers.” By the law here referred 
to any one placing an undue weight on the safety 
valve of any marine boiler incurs a penalty not 
exceeding one hundred pounds, such penalty being 
in addition to any other liability which he may 
incur by his act. Mr. Richards’ suggestion is an 
excellent one, and we trust that the Board of Trade 
may take steps to give effect to it. Mr. Richards 
also remarks on the fact that in many cases owners 
of engines rather than the drivers are responsible 
for overloaded valves, while he directs attention to 
the ignorance of many of the men employed as 
agricultural engine drivers, and points out the 
desirability of avoiding as far as possible such local 
legislation as will involve the employment of these 
engines on roads during the night. He also 
expresses his opinion that the law which imposes a 
fine of 10/. upon traction engine drivers for blowing 
off steam on the road is one which, under certain 
conditions, seriously imperils public safety, while he 
remarks that the existence of such a law especially 
* necessitates the employment of careful, intelligent, 
“and competent engine drivers, and the use of 





* Vide page 576 and 617 of the last volume of Enct- 


“ safety valves which cannot be easily overloaded or 
“ locked fast.” 


Errects OF Pressure ON THERMOMETER TUBES. 

In connexion with the observations made with 
the thermometers used in the Challenger expedition, 
it has for some time been thought, and indeed 
strongly asserted, that important corrections would 
require to be made for pressure ; and by way of 
settling the question a communication on the sub- 
ject was made to the Royal Society of Edinburgh 
at a recent meeting by Professor P. G. Tait. Before 
proceeding to describe the experiments which he 
had instituted, and the results which he had 
obtained, Professor Tait stated that he had been 
told by Professor Sir Wyville Thomson, the chief 
of the expedition, on the authority of experiments 
made by Captain Davies, that the Challenger ther- 
mometric observations would require to be cor- 
rected to the extent of half a degree Fahr. for each 
ton per square inch of pressure, or, roughly speak- 
ing, for every mile of depth to which the thermo- 
meter had been sunk. As some of ‘the Challenger 
observations had been made at a depth of six miles, 
that would, of course, be a serious correction. He 
said he was from the first assured that Captain 
Davies had fallen into error in the conduct of his 
experiments ; and the result of his own inquiry 
into the matter was to show that in the case of 
small and straight glass tubes, such as the thermo- 
meter tubes, the correction required for error from 
pressure effects was almost unappreciable. The 
sources of error which Captain Davies had observed 
were temperature and not pressure sources, and 
were such as operated only in his method of expe- 
riment, and would not affect the thermometers as 
they were actually used in deep-sea observations. 
Apart from certain constructive defects in the 
thermometer tubes, which he described as aneurism 
gave way under a shear of about ;};th, and that 
or bulging of the tubes, the correction really required 
would not amount to more than about .06 of a deg. 
Fahr. for each ton of pressure per square inch ; and 
even taking those “ aneurism” defects into account, 
the correction would not exceed about a seventh 
of a degree Fahr. for the same pressure. At the 
meeting of the same society held last Monday 
evening, Professor Tait announced the result of 
certain calculations which he had made on the 
crushing of glass by pressure, and which had been 
suggested by his recent inquiry as to error-cor- 
rections in the use of the Challenger thermometers. 
The result was that with cylindrical tubes made 
from ordinary Leith plate-glass, he found that the 
strength of the tube was greater as the walls 
were thicker and the internal diameter decreased. 
But however thick the walls might be, or however 
small the internal diameter, a pressure of 22 or 
23 tons on the square inch would inevitably crush 
the strongest glass. 


Tue GaMGEE ZeERO-MorTor, 

Some of our American contemporaries are speak- 
ing with considerable hopefulness of a new motor 
which has been designed by Professor Gamgee, and 
which has recently been reported upon favourably 
by Chief Engineer B. F. Isherwood. This “ zero- 
motor,” as it is called, is, it appears from Mr. Isher- 
wood's report, an apparatus by means of which the 
heat in water or other objects at a natural tempera- 
ture may be utilised to vaporise ammonia under very 
considerable pressure, the gas so obtained being 
used to move a piston in a cylinder, and being 
employed with the greatest practicable measure of 
expansion. The ammonia gas becomes “ by that 
‘very expansive use greatly refrigerated and 
‘ diminished in bulk, and partially liquefied at the 
“end of the stroke of the piston when it is 
“ exhausted and then returned by a method invented 
“by Professor Gamgee to the ammonia boiler 
“ whence it came. The cycle is thus a closed one; 
“no material is lost, and no heat is rejected in 
‘“‘ matter leaving the engine.” It is not quite clear 
how the gas can be “ diminished in bulk” by “ very 
expansive use,” but we may pass this point by for 
the present. Mr. Isherwood goes on to speak 
of the engine utilising the *heat in natural ob- 
jects, and therefore costing nothing in money 
for fuel, while he enlarges on the great value 
for naval purposes of such a motor, particularly 
to the United States, which does not possess coal- 
ing stations in different parts of the world, and 
finally he recommends his department to spend 
money in assisting Professor Gamgee to prosecute his 
experiments. We must own toconsiderable surprise 





NEERING. 


give his support to such a scheme. We need 
scarcely say that it is as utterly chimerical to attempt 
to obtain continuous motive power in the manner 
in which Professor Gamgee proposes, as it would 
be to attempt to continuously propel a vessel by 
utilising the power derived from a turbine driven 
by water entering through a hole in the vessel 
below the external water line. For instance, if we 
suppose such an engine as Professor Gamgee 
proposes to be constructed, and to be in the first 
place cooled to a temperature below that of sur- 
rounding objects, so that there may be a flow of 
heat into it, then unless the whole of the heat so 
flowing into the machine be converted into external 
mechanical work, the temperature of the apparatus 
will rise more or less gradually until it attains the 
temperature of objects around it, when the inflow 
of heat from these objects will cease, and asa matter 
of course the development of work also. We have 
said external work, because any work expended in 
overcoming the internal frictional resistances of the 
machine will as a matter of course only aid the rise 
in temperature. As a matter of fact, Professor 
Gamgee’s proposed zero-motor is simply a perpetual 
motion in disguise, and the sooner this fact is 
recognised the better for those who are concerning 
themselves with it. 


‘TELEPHONE PROGRESS IN GLASGOW. 

It was recently announced that the monopoly of 
the Post Office had been recognised by all the 
existing telephone companies in this country, and 
that the Post Office had agreed to grant licenses to 
the various companies, without in any way raising 
obstacles to hinder the development of the telephone, 
now that it has proved itself to be such a wonder- 
ful aid in our commercial and social relationships. 
So far as Glasgow is concerned, the settlement of 
that vexed question has brought about at least one 
important result, namely, the rapprochement of the 
various contending telephone companies; and 
already the National Telephone Company has been 
registered whose object is to amalgamate all the 
existing telephone exchanges in Glasgow as well as 
in the neighbourhood. The exchanges hitherto 
existing in that city have been the AB C Tele- 
graph Exchange (instituted by Mr. R. 8S. Syming- 
ton, and one of the first things of the sort in the 
kingdom), the Bell Telephone Exchange, the various 
exchanges of Mr. D. and G. Graham (previously 
noticed in our columns), and the Edison Telephone 
Exchange. On the completion of the arrangements 
which are now in progress and being rapidly 
developed, every subscriber to any one of these 
exchanges will be able to hold communication not 
only with the subscribers on his own exchange but 
also with those of every other exchange in the 
city. There is satisfaction in being able to state 
that the National Telephone Company do not 
intend to puta “monopoly” charge on the sub- 
scribers ; on the contrary, the original amount fixed 
by the Bell Telephone Company (20/. per annum) 
is to be adhered to, the subscribers having no other 
charge or expense whatever. Following the example 
set by Messrs. Graham it is proposed to keep all 
the exchanges open day and night and all the week 
through. The number of firms and individuals 
who will thus be actually put into speaking com- 
munication with each other is close upon 500, in 
addition to many of the public institutions, such 
as the Central Fire Station, the police stations, 
theatres, restaurants, newspaper offices, &c. As 
many of the leading medical men and dispensing 
chemists of the city and suburbs are also connected 
with the telephonic exchanges, the boon of tele- 
phonic communication can be as readily imagined 
as described. Glasgow has already been put into 
telephonic communication with Greenock by means 
of a private wire —the distance covered by it being 
about 22 miles—and formal application has been 
made to the Post Office authorities in London to 
couple up the exchanges of the National Telephone 
Company between Greenock and Glasgow, so that 
members of either exchange can, by payment of a 
certain fixed sum per annum extra, have the addi- 
tional facility of talking to every member both on 
the Glasgow and the Greenock Exchanges. 








Tue State oF New Yorx.—A preliminary statement 
of the “‘ wealth, debt, and taxation”’ of the State of New 
York has just been completed by the United States Census 
Office. The “ wealth”’ statistics place the valuation of real 
estate in 1880 at 2,326,669,813 dols., and personal property 
at 352,469,320 dols., total 2,679,139,133 dols. The total 
local indebtedness, December 31, 1879, is placed at 





at finding an engineer of Mr. Isherwood’s experience 


Pp 
248,766,118 dols.; total amount of taxation, 52,467,407 dole. 
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RAILWAY BRAKES. 
To THE EpIToR OF ENGINEERING. 

§1r,—It is ramoured that the London and North-Western 
Railway Company are about to alter their chain arrangement 
of continuous brake, and apply vacuum. With the large 
experience they have had with this brake, if about to make 
a change, it must be very desirable to change for the best, 
and the directors, shareholders, &c., should be very careful 
before coming toa decision for the second time on this very 
important matter. The automatic brakes practically before 
the railway world at present are the Smith, Sanders, 
Clayton, and Westinghouse, the last being an air pressure 
brake, the others vacuum. Much can be and is said in 
favour of each of these systems, and several companies 
are so far into one or other of them that they cannot well 
do otherwise than endeavour to make the best they can of 
it. bat when a large company like the London and North- 
Western, after spending so much money, decide to change, 
here is an opportunity for competition and with only a little 
more expense, so that in altering their large stock they 
may now spend wisely. What suggests itself to my mind 
is, that they might invite the several brake owners to 
arrange to provide engine and tender with trains of 
ordinary six-wheeled carriages, and van (say 15), as already 
fitted and at work on any of the other railways, no altera- 
tion to be allowed on the size of cylinders, levers, or brake 
blocks, so that the trains may fairly represent the ordinary 
working conditions of each, and not, as is often the case, 
simply rigged for experiment, and which could not possibly 
exist in every-day practice. I would allow each company 
to go over, clean, adjust or repair parts, but not more, and 
let every carriage be weighed and adjusted so that the 
moving load is exactly the same with all the trains. This 
being done, set aside a piece of line with stiffish gradients, 
run the competing trains on parallel lines, taking the 
different set of rails on different runs, fully apply the 
brakes on level, up and down hill, at various rates of 


speed, and note the stops, an4 not only the distance in 
which the trains are stopped, but also their relative positions 
at, say, the first hundred yards after the brakes, have been 


applied, as in a case of emergency this is a most important 
feature often overlooked. There can be no doubt that the 
brake reducitig speed, most at first, must be the best should 
collision take place in say one hundred yards, while the 
brake power of the train requires about two hundred yards 
to bring it to a stand. 

Iam, Sir, yours truly, 


April 18th, 1881. Loco. 


MACHINES FOR PRODUCING COLD ATR. 
To THE Eprror oF ENGINEERING. 

Sin,—The question at issue with Mr. Kilbourn having 
become narrowed to a consideration of the advantage of 
the method of depositing aqueous vapour adopted by me, 
compared with that of the system of condensation within 
metallic pipes by external cooling previous to the act of 
expansion, I now hope that, with your permission, I may 
be able to place the matter in such a light as to carry con- 
viction to the mind of Mr. Kilbourn, and thus close a 
discussion which, though I fear already protracted ad 
nauseam in the opinion of at least some of your sub- 
scribers, has through your extreme courtesy been per- 
mitted to reach its present stage. 

The objections to altering the grade of expansion in my 
process, as urged by Mr. Kilbourn, do not in reality exist. 


The weight of air taken in and discharged by the com- 
pressor is constant for all pressures of outlet, the final 
volume alone being subject to variation according to 
well-known laws, depending on temperature and pressure. 
The efficiency of the water-jacket around the com- 


pressing pump controls the final temperature, while the 
pressure 1s increased or decreased as the volume of air 
taken into the primary expansion cylinder is smaller or 
larger. Under constant temperature the pressure would 
vary directly as the ratio of expansion, or inversely as the 
volume admitted, but the weight of air passed through the 
machine and the figal pressures after both first and second 
expansions would never alter. Thus the temperature in 
depositor would be uniform, as also that of the cooled air 
finally discharged after complete expansion. It will there- 
fore be seen that in passing from one climate to another a 
uniform abstraction of moisture can be easily maintained 
by merely altering the grade of cut-off in the first expan- 
sion cylinder as occasion requires, this alteration having at 
the same time the secondary advantage of keeping the 
cold air discharged from the machine at a constant tempe- 
rature. 

In effecting the condensation of the aqueous vapour in 
metal pipes previous tothe act of expansion, not only is 
large and cumbrous apparatus necessary, but, as I have 
already pointed out, the deposition of moisture is entirely 
d-pendent on the amount of heat that can be taken up by 
the external colder air, or in other words on the difference 
between the initial temperature of the partially cooled 
moist compressed air, and that of the external cooling air, 
and on the more or less efficient manner in which the 
exchange of heat is accomplished. 

Taking such an ordinary case as would occur in a tropical 
climate with the cooling water initially at 90 deg. Fahr., 
the compressed air would be passed to the moisture deposit- 
ing pipes at 95 deg. Fahr., at a pressure of, say, 65 lb. per 
square inch absolute, and fully saturated with aqueous 
vapour for that temperature and pressure. Each pound 
of air would then hold in solution 0.008 1b. of vapour. 

Now to obtain the same abstraction of moisture, as I do 
in dry machines expanding saturated air under the stated 
conditions to such pressure as gives a final temperature of, 
say, 34deg. Fabr., the temperature would have to be lowered 
to 42 deg, Fahr., and the quantity of vapour condensed by 
his cooling being 0.0067 lb. to the pound of air there is a 





total of 20 thermal units (made up as follows) to be 


taken up 
One pound of air reduced from 95 deg. units. 
Fahr. to 42 deg. Fahr. ... eee om 
0.0067 lb. vapour liquefied and reduced to 
42 deg. Fahr. ee we ie eee 7.4 
Total ove ove 20.0 


The cooling medium being practically dry air with a 
specific heat of 0.238, it would be raised in temperature 


20 . 
6.933 °° 84 deg. Fahr., so that even on the favourable 


assumption that the heat-exchanging apparatus was so 
efficient as to permit the final temperature of the cool- 
ing air to approach to within 15 deg. of the initial 
temperature of the air to be cooled, the external air 
would, at the commencement of the process, require to 
be 80 deg.—84 deg., or 4 deg. below zero Fahr. As 
the spent air from the cold chambers is generally used 
for depositing purposes, and as these chambers are very 
usually kept at about 25 deg. Fahr., it needs no further 
remarks of mine to show that the deposition of moisture or 
the drying of the air is under the most favourable circum- 
stances very much less in this system than in mine. 
I an, Sir, your obedient servant, 
T. B. Ligutroor. 

Dartford Iron Works, Dartford, Kent, April 11, 1881. 








A LINEN EXHIBITION IN HUNGARY. 
To THE EDITOR OF ENGINEERING. 

S1r,—I beg to inform you that a Linen Exhibition and 
Fair will be held at Kesmark, in Hungary, from the 15th 
to the 17th of July, 1881, whereby foreign exhibitors may 
participate in the following groups, viz. : Foreign textile 
manufactures, machinery and implements, or improvements 
therein for the preparation or manufacture of flax ; looms 
and weaving machinery and implements ; literatnre refer- 
ring to the preparation of flax and the manufacture of linen. 

Applications to exhibit are to be addressed up to the Ist 
of :May, 1881, in duplicate, to the President of the Exhibi- 
tion Committee, Herr Paul Kéler, Advocat, in Kesmark, 
Hungary, ‘of whom also the requisite blank application 
forms can be obtained. 

Objects intended for exhibition should be forwarded car- 
riage paid to following address: Herr Paul Kéler, Advocat, 
Praeses des Autstellungs Commité’s in Kesmark, Station 
Poprdé Folka, Hungary, and must not arrive later than 
the 15th of June, 1881. No charge will be made for space. 
The objects will be placed by the committee, or the 
exhibitor may place them according to his desire at his 
own expense. The said objects have subsequently to be 
removed within one week after the close of the Exhibition, 
or the committee will pack them safely and send back the 
goods at nominal expense to be paid by the exhibitors. 
Honorary and acknowledging diplomas will be awarded. 

I should feel obliged for your kind publication of this 
notice in your valuable paper and remain, Sir, 

Your obedient servant, 
F. Krapr, A. Consul-General. 
Imperial and Royal Austro-Hungarian Consulate- 
General, Mansion House Chambers, 11, Queen 
Victoria-street, E-C., London, April 19, 1881, 








RIVET HOLES IN STEEL PLATES. 
To THE EDITOR OF ENGINEERING. 

S1r,—I will thank you to allow me a little space in your 
columns in reply to Mr. Sisson’s criticisms on the points 
raised in my letter in your issue of the 25th ult. 

Without any reference as to the nature of the injury 
done to the plate by punching, he goes on to say, “‘ It is 
due in a great measure to the burr becoming an expanding 
plug, &c., tending to compress the material immediately 
surrounding the hole.”’ 

Now, Sir, I think few of your readers will be willing to 
accept thistheory. Any of your practical correspondents 
having access to a punching machine, can in a very short 
time prove the point for themselves. Let them get a piece 
of plate 4 in. thick, and with a punch jin. in diameter 
punch a few holes, gather up the burrs, and gauge them. 
They will find that at the edge of the burr is not more than 
sy in. shorter than the thickness of the plate from which it 
was punched, and that the centre of it is the exact thick- 
ness. If this small fraction of loss of depth of burr is all 
that is taken up by the plug becoming expanded, I think 
it will be powerless in having any injurious effect on the 
plate. 

To carry Mr. Sisson’s idea a little further, the plate 
is injured (by compression through the action of the 
expanded'plug) in the immediate locale of the hole. Grant- 
ing this to be [so, what will we expect to be the result? 
Why the material nearest the edge of the hole will receive 
(from its close proximity tothe burr) the greatest amount 
of its force, upsetting or thickening the plate a little at the 
edge of the hole. But, Sir, we find the reverse the fact, 
the plate is actually a little under the thickness at this 
point, proving almost conclusively that the small amount 
of loss of length of burr, as before mentioned, allowed to 
go towards expending the burr, cannot have the effect on 
the plate as is shadowed forth by your correspondent, 
but is due rather to the compressive force of the punch, 
assisted by the resistance of the die, impelling the burr 
out of the plate, &c. 

The other portions of Mr. Sisson’s letter do not call for 
any comment, as they agree in substance with my former 
one. Yours truly, 

VuLcan. 

Birtley Iron Works, near Chester-le-street, 

April 18, 1881 





MINE VENTILATION, 
To THE EDITOR OF ENGINEERING. ” 
S1r,—I noticed the slip in printing, or perhaps decipher- 
ing my last letter, and but for ‘‘ Natural Circulation’s’’ 
parting shot I did not propose to ask you kindly to correct 
an error so palpably clerical. In order that your readers 
may not be misled, I must now state that the correct 
ng was: “‘ Little more than a quarter of a pound on 
the square inch would bring the engine to a standstill. 
The pressure at which this would happen can be limited 
precisely in designing the machine.’’ Thus disappears the 
cloud of dust raised by ‘‘ Natural Circulation’’ in going off 
apparently beyond the range of your readers. 
; Yours obediently, 


ONE OF THE EIGHT. 
Durham, April 18, 1881. 








THE WORKING OF COAL MINES. 
To THE EDITOR OF ENGINEERING. 

S1z,—I shall feel extremely obliged to any of the readers 
of your paper who will inform me as to the proportionate 
number of mines engaged in getting coal in the United 
Kingdom working on the “pillar and stall” system as 
compared with the ‘‘long wall’ system. I shall also be 
equally obliged by being informed of any book that gives 
the localities of each system. Trusting that you will | not 
object to the insertion of this letter, 

I remain, Sir, yours obediently, 
Harry OLRICE. 

27, Leadenhall-street, E.C., April 20, 1881. 








DEERING AND MORRISON’S PORTABLE 
RIVETTER. 
To THE EpITOR OF ENGINEERING. 

S1r,—In your notice of the above, which you so kindly 
inserted in last week’s issue, a trifling typographical error 
occurred which I shall feel much obliged to you if you will 
correct. The last clause runs as follows: ‘A rivetter on 
this principle has been tried, and worked most satisfactorily, 
closing rivets $ in. in diameter, through five thicknesses of 
plates and angles, the heads being well formed and perfectly 
fair with centre of rivet, and the holes well filled.’ 

This should read, ‘‘ closing rivets { in. in diameter.’’ 
The importance to us of this correction is obvious. 

May [ also be permitted to add, that the sole manufac- 
turers of our machine are Messrs H. C. Trenery and Co., 
Union Works, Savile-street, Sheffield. 

Apologising for troubling you in this matter, and thank- 
ing you in anticipation, 

1 remain, Sir, yours faithfully 
(for Deering and Morrison), 
FreD. DEERING. 

P.S.—I may also mention that since the above trial was 
made, the machine above referred to has been closing 
rivets 1} in. in diameter for heavy girder work. 

Gateshead-on-Tyne, April 9, 1881. 


THE LOCAL EDUCATION OF NAVAL 
ARCHITECTS. 
To THE EDITOR OF ENGINEERING. 

Srr,—Allow me to express my lively satisfaction at 
seeing so prominent a member of the profession as Mr. 
William Denny taking up the above subject. I have not 
yet been able to procure Mr. William Denny’s paper, but 
your leader in last week’s issue gives sufficient of its con- 
tents to justify my referring back to a letter of mine which 
you were good enough to publish on page 61, vol. xxx. 
Everybody interested in the profession must be anxious to 
see Mr. William Denny’s views acted upon, especially if 
the Council of the Institution of Naval Architects should 
bring its influence to bear upon the Science and Art 
Department. ; 

My former proposal included a study of mathematics 
and mechanics in conjunction with naval architecture, 
and adopting Mr. William Denny’s plan of four years I 
would propose that a studentin order to be qualified to 
pass the first stage in naval architecture should have a first- 
class pass in first-stage matkematics and so on. Apprentices 
in this part of the roe | generally serve five years, and 
they would according to this plan study first-stage mathe- 
matics and say plane and solid geometry during the first 
year, first-stage naval architecture, and second-stage 
mathematics the next year, then second-stage naval archi- 
tecture and mechanics and so on. 

The science and art examinations if properly used, that 
is in acyclus of subjects belonging together, and in proper 
rotation will prove of immense benefit to students who have 
no opportunity to go to college, while if a single subject 
be selected, the question of passing the examination becomes 
more or less a question of cram. 

As a rule I have found apprentices and draughtsmen not 
too highly educated, and it would be impossible to teach 
them theoretical naval architecture, if they had not a pre- 
vious knowledge of mathematics and mechanics. I have 
been teaching a class in naval architecture these last three 
years, but have discarded the South Kensington syllabus 
altogether, allowing the students to take their chance at 
the examinations, and the results were generally second- 
class passes even in elementary stage. However, the Govern- 
ment grant was not the only object of the class, and I am 
quite certain that I would not have got a class together at 
all if 1 had confined myself to the South a 
syllabus, but my teaching Simpson’s rule in all its applica- 
tions, and the reason why, was far more appreciated by 
and useful to those who attended my class. 

1 can only wish Mr. William Denny’s scheme every suc- 
cess, and trust that my proposal as to mathematics, &c., 
may be included. 


April 18, 1881. 








I am, Sir, yours faithfully, 
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ELECTRIC IGNITION FOR GAS ENGI 
To THE EDITOR OF ENGINEERING. 
Srr,—Can you or any of your readers inform me the 
best electric or galvanic apparatus adapted for exploding 
gas ina gasengine? It must be cheap in first cost and in 
working. I know that the gas jet is best under most 
conditions. 


Wellingborough, April 18, 1881. 


NES. 


Yours truly, 
+ A. S. 


G. A. 








STRAIGHT-LINK SUSPENSION BRIDGES. 
To THE EDITOR OF ENGINEERING. 

Srr,—To avoid misapprehension permit me to add a few 
words in reply to, and in explanation of the letters of your 
correspondent ‘‘B.’’ Your readers would naturally infer 
from these letters (as I have done until now) that the 
formule given by your correspondent referred to the same 
problem as that discussed in my paper with widely different 
results ; but if I rightly understand the second letter of 
your correspondent, it now appears that he has been 
discussing a totally different variety of the straight-link 
suspension bridge, and one which has not yet been referred 
to in the paper which you are now publishing. And I may 
here remark that it is so long since the manuscript passed 
out of my hands that I have no recollection whether this 

articular conceivable variety was at all described in the 
ater parts of the paper ; nor do I remember whether any 
of the later parts include an investigation of the stresses 
caused by the elastic deflection of the girder—the investiga- 
tion which he politely says Ihave ‘‘ endeavoured to avoid ;”’ 
but if this matter was not referred to, it was no doubt 
because I thought that a laborious and lengthy mathe- 
matical examination would not add to the general interest 
of an elementary paper. 

The variety of straight-link bridge which your corre- 
spondent has examined consists of two independent systems, 
each system consisting of three links, and supporting a 
roadway girder which extends from one abutment nearly 
to the centre of the span, as represented in Fig. 1, in which 
one system is shown in full lines and the other in dotted 
lines. 


Fig.t. 


“se 





The mechanical properties of this arrangement are totally 
different from those of either of the varieties hitherto 
described in the paper, and this only illustrates the remark 
made at the commencement of the paper to the effect that 
a slight alteration in the details and connexions of this class 
of structure would be sufficient to entirely alter its 
mechanical properties. I will not now discuss your corre- 
spondent’s examination’of this variety, but will reserve any 
further remarks until the conclusion of the paper. I may, 
however, say briefly that the supposed economical advan- 
tage which your correspondent has discovered in this 
arrangement is entirely a delusion, and represents nothing 
more than the incompleteness of the suspension system 
here shown, when considered as a means of supporting a 
continuous roadway ; the supposed economy being simply 
due to the fact that the suspension system}does not here 
carry the whole of the load, as a considerable part of it is 
transferred to the abutment direct by the roadway girder, 
owing to the great length of unsupported girder E D. 

It is unnecessary to say that the same theoretical economy 
may be obtained in the same way in any'type of bridge 
structure. I have shown that when the straight link 
suspension bridge affords a continuous support to the whole 
length of roadway the theoretical weight of the suspension 
links is precisely the same as that of a common flexible chain 
and vertical suspenders, and in comparing the economy 
of the two types they must be placed under fairly equal 
conditions, and the variety of straight link bridge shown 
in Fig. 1 must be compared with a flexible chain support- 
ing the roadway at three points as in Fig. 2, and it will 
then be found that the theoretical weight of this type is 
precisely the same as that of Fig. 1, as given by your 
correspondent. 


4 Fig. 2. _# 
... — e St ‘ 
ys: ———————S=S—_ —-f 


If the bridge shown in Fig. 1, or that shown in Fig. 2 is 
made to carry the whole load to the points A and B by 
adding in each case the vertical suspenders or links A E 
and B F, the weight will in either case be found to be the 
same as that of the common suspension bridge or straight- 
link bridge affording continuous support to the roadway. 

This is so simple a matter that it is difficult to under- 
stand how your correspondent can have based upon it any 
claim for a superiority ‘of one type over another. I trust 
that I have not misrepresented your correspondent’s mean- 
ing ; his style is sometimes obscure—perhaps he is writing 
ina foreign language—certainly the statement that 2z is 
the ‘“‘sum” of +a and —z is one which is foreign to 
English ideas of mathematical definition. 

Yours truly, 


? : T. CLAXTON FIDLER. 
Westminster, April, 18, 1881. 


DIPLOMAS FOR ENGINEERS. 

. To THE EDITOR OF ENGINEERING. 

S1r,—From time to time the subject of “ diplomas for 
engineers’”’ is raised either by letters to professional 
journals or in other ways, as, for instance, when the 
munificent founder of the Whitworth Scholarships was 
invited to make snggestions with regard to their disposition 
he urged the creation of ‘a faculty of industry analogous 
to the existing faculties of divinity, law, and medicine,”’ 
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Your correspondents ‘‘M.I.M.E.” and ‘“J.P.’’ both 
advocate the general adoption of diplomas, and no doubt 
there is abundance of argument in favour of this course. 
If one thing is certain it is that there is no royal road to 
engineering skill, and experience if not the one thing 
needful, is so much so, as to make it of first importance in 
the eyes of the leaders of the profession, [and at present 
scarcely any young man has a chance of obtaining a situa- 
tion in an engineering office, or works, who has not had at 
least so many years’ experience. Nevertheless there 
appears to be no lack of efficient men easily obtainable, and 
it is important to ask plainly what is the real good to be 
expected from the establishment of diplomas or degrees 
One end has already been dealt with by your correspon- 
dents, but they seem ‘to have omitted an argument which 
must have great weight with practical men, viz., that the 
numerous branches of engineering each require a certain 
special knowledge, and this special knowledge neither the 
engineering degrees of London or elsewhere, or the Whit- 
worth or other scholarships, or even connexion with one 
or other of the engineering institutions, at all insure. The 
difficulties in the way of practical examination (as 
experienced in the Whitworth examinations) ard the quite 
modern advance of the profession to its present position, 
may perhaps account for the non-existence of a ‘‘ faculty,”’ 
the certificates of which would be generally accepted, at 
any rate for as much as they assumed to guarantee. 
increase of engineering chairs, ‘schools, and scholarships is, 
however, a sign of the times, and must be preparing {the 
way for ‘such an establishment; they, at any rate, are 
dealing with the second and very important aspect of the 
case, viz., the diffusion of knowledge which would certainly 
result from the general award of diplomas by a body whose 
certificates should have as much weight as those of the 
older universities. These would tend to obviate the risk 
of the gross ignorance of elementary and vital principles 
which is often brought to light in various ways, of some so- 
called engineers, and even if they failed to act as a complete 
recommendation, would give each one a fair chance of 
proving that he possesses a general education in scientific 
principles, which opportunity is not at present afforded. 


: 7 Yours truly, 
April 20, 1881. H. 8S. HELE Suaw. 








Frencu Mecuanicat Inpustry.—The profits realised 
by the company owning the Fourchambault and Commentry 
Works amounted in the year ending August 31, 1880, to 
92,4961. The dividend for the year has been fixed at 
1l. 6s. per share, payable half April 15, and half 
October 15. 





SUBSTITUTE FOR CARBON IN TELEPHONE TRANSMIT- 
TERs.—We understand that Messrs. David Moseley and 
Sons, telegraph engineers and india-rubber manufacturers, 
of Manchester, have succeeded, after experiments extending 
over upwards of twelve months, in finding and adapting for 
telephonic transmitters a material which will replace carbon 
with advantage. We are not yet at liberty to say what the 
substance is, but it is stated that, as it possesses greater 
conductivity than any other non-metallic body, carbon not 
excepted, and a greater variation of resistance under varia- 
tions of pressure than carbon, the new transmitter will be 
found to excel the existing carbon arrangements. The 
material is said to be harder, and therefore more durable, 
than carbon. Patents have been applied for in various 
countries, and as soon as these are granted, we shall have 
something more to say on the subject. 





THE ENGINEERS’ CLUB OF PHILADELPHIA.—At the 
meeting of this association on the 2nd inst., Vice-President 
Henry G. Morris occupied the chair, thirty-four members 
and two visitors were present. Dr. H. M. Chance described 
an attempt to extinguish the Kehley Run Colliery fire at 
Shenandoah City, by carbonic acid gas and nitrogen. The 
gas was generated in an open brick furnace with reversed 
draught, and forced into the mine through four 3 in. pipes, 
by injectors supplied with steam at 601b. pressure. Each 
pipe was supposed to supply 1500 cubic feet per minute, or 
a total of 6000 cubic feet per minute. The attempt was 
entirely unsuccessful, and Dr. Chance attributes its failure 
ie oe to the impossibility of making the mine air-tight, 

ut also considers that the gas was delivered at too Ligh a 
| temperature, and that it was possibly mixed with carbonic 
| oxide. The method seems to be worthy of further trial at 
| mines that can be made thoroughly air-tight. Mr. P. H. 

Baermann described briefly the construction of the Coopers- 
| town, New York, Water Works, and particularly the 
| method of laying the supply pipe extending from the pump 
house up the Susquehanna river into Otsego Lake, a dis- 
tance of 4500ft. The pipe was laid from a staging carried 
| on 120 barrels, and lowered in 108 ft. sections. Up to 9 ft- 
in depth the joints were made with dry pine wedges, and 
above this with lead. The end of the pipe is provided with 
a copper strainer, which is in 38 ft. of water and 10 ft. 
above the bottom. A paper was also read by Dr. Chance 
on ‘‘ Wear in Wire Ropes,” showing that the cause of rapid 
wear is often due to the use of drums, sheaves, and pulleys 
of insufficient size, and that a great saving might be effected 
by increasing their diameters ; especially that of the small 
| deflection and knuckle pulleys and sheaves. The actual 
| wear averages 0.138 cents in slopes, and 0.053 cents in 
shafts, per ton, for each hundred feet of lift. 
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~ APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
APRIL 18, 1881, 


In the Cases of Inventions communicated from Abroad 


the Names, &c., of 


the Communicators are given in 


Ttalics ¢ after the Applic ants’ Names. 











- NAMES, &o., 

Dates. OF APPLICANTS. 

1881 

Apr.12 

1583 | Johnson. Willcor and 
Gibbs, 

1584 | J. Hargreaves and T. 
Robinson, Widnes. 

1585 | J. Somerville, London. 

1586 | G. M. Allender, Lon- 
don. 

1587 | W. Young, Lasswade, 
N.B. 

1588 | Lake. Scott. 

1589 | Haddan. Dronet. 

1590 | T. Lloyd, Winchester. | 

1591 | J. W. Spencer, New- | 
burn. 

1502 | Budenberg. Buden- 
berg and Schaeffer, 

1593 | Budenberg. Suden- 
berg and Schaeffer. 

1504 | R. 0. Rowland, Man- 
chester. 

1595 | E. Leahy, London. 
1596 | Reddie. Sedlaczek and 
Wikniill, 

1597 | H. H. Doty, London. 

1598 | Von Nawrocki. Finze, 

1599 | Lake. Bray. 

1600 | C. Michel, C. Kollen, 
an G. Hertzog, 
Reims. 

1601 | Fairholme. Bandel. 

1602 | H. _ Steinheil, 

; Munic | 
1603 | M B, His, Brooklyn, 
1604 H. Bailey, Hills- 

; dale, U.S.A. 

1605 | Clark. Kragt and 
Schischkar, 

1606 | Clark. Frick. 

Apr.13 

1607 | A. Alcock, Sheffield. 

1608 | R. W. Dobing, Dur- 

, ham. 

1609 | J. H. Kidd, Wrexham, 
Denbigh. | 

1610 | G. G. Lusher, Birming 
ham. 

1611 | W. Barry, London. 

16 J.,&F., & G. Priestley, 
"Bradford 

1613 | Lake. Campbell, 

1614 | Lloyd Wise. Seck. 

1615 | Wilson. Leslie and 
the Teller Manu- 
Sacturing Company. 

1616 | F. A. Lawrance, 
Stevenage. 

1617 | Heyrich and Quen- 
stedt. Frister und | 
Rossmann | 

1618 | G. E. Wilson, Leeds, 

1619 | W. J. Brewer, Bom- 
bay. 

1620 | H. Adams, London. | 

1621 . J. Brewer, Bom- | 
bay. 

1622 | J. Doodey, Birming- 
ham. 

1623 | J. D'Arcy, Belvedere. 

1624 | A.  Heishess and H. 

C. Saunders, 

- ase. 

1625 | 8. Fox, Leeds. 

1626 | W. R. Seaton, Man- 
chester. 

1627/| G. O'C. Holloway, 
Kidderminster. 

1628 | G. x sy and T. 
rapper —. 

1629 1g 
Malina. 

1630 | Johnson. Reynier. 

Apr.14 

1631 4.3, Acaster, Shef- 

1632 | J. W. de Caux, Great 
Yarmouth. 

1633 | F. J. Drechsler, Lon- 
don. 

1634 | Morgan-Brown. 
Crompton. 

1635 | J. Darling. Glasgow. 

1636 | St. G, L. Fox, London. 





ABBREVIATED TITLES, &c. 


Sewing machines. 


Treating ores and substances con- 
taining antimony. 
Apparatus for the manufacture of 


gas. 

Preservation of alimentary sub- 
stances. 

Manufacture of mineral oil and 
ammonia, applicable to the ma- 
nufacture of coal gas. 


| Coupling apparatus for railway ve- 


hicles. 


| Purifying and sifting grain. 


Pipe joints. 

Laminated > ae for locomotive 
engines, &c. | 

Indicators for steam engines. 


Injectors. 
Bicycles and tricycles. 


Portable or movable railways- 
Electric lamps. 


| Gas and other burners. 


Horseshoes. 
Lacing hooks for gloves and the like. 
(Complete specification), 


Tanning and apparatus therefor. 


| Railway brakes. 


Photographic objectives. 
Speed and pressure recording gauges 


Astral lanterns. 
catton) 

Extracting the oxides and car- 
bonates of zinc and copper from 
ores. 

Traction engines. 


(Complete specifi- 


Gas for lighting and heating pur- 
poses. 

Sifting and purifying flour, &c. 

at forcing, and measuring 
iquid 

U mbrella and parasol furniture. 


Compound of cocoa and other sub- 
stances 

Looms and apparatus for weaving 
and cutting piled fabrics 


| Electrical signalling and tell-tale 


apparatus for watchmen. 
Roller mills for grinding. 
Sewing machines, 


Sash bars. 


| Sewing machines 


| Lamps and reflectors. 


| 
| 
Latches and locks. | 
| 
j 


Fusible plugs. 

Automatic gas regulating burners | 
applicable to the regulation of 
fluids. 

Fastening for articles of jewellery, 
applicable as adress fastener. 

er compounds which harden | 

ooling. | 

Electric telegraphs. ] 

Manufacture of metal pipes or 
tubes. 

Umbrellas and sunshades. | 


Carpets and rugs. | 
Ventilating house drains. 
Apparatus for sharpening drills. 


Treatment of ores for the sepa-|| 
ration of the metals therefrom || 
and the production of electricity, 
and mode of regenerating the | 
agents employed. 

Permanen 4 way of railways and| 
rail join 

appasetes for deep-sea fishing or} 
trawling. 

Machines for gg dressing, 
drying, and m: 

Looms for weaving ‘tafted fabrics. 


Boxes or receptacles for twine, &c. 
Apparatus for producing motion by 
electricity, applicable to regulat- 
ing the electromotive force in 
systems of applying energy by 
electricity for lighting, &c. 








Compitep By W. LLOYD WISE. 








Name. | No. 
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Name. No. Name. No Name, 
Johnson 1394 | Park and | 1471 | Gilders, 
(Liogier). | Pryce. 1473 | Jerram. 
Johnson 1396 Marshall, 1475 | Dandy. 

(De Winter), | 1400 | Engel 1479 | Barlow. 
Hagen and | _(Gaedke), | 1481 | Behrns and 

Akrigg. 1402 | Kettle. Unruh. 
Alexander 1404 | Sutcliffe and | 1483 | Ingleby 

(Mertz). Sutcliffe. (Meyer) 
Boult (itol- 1406 | Lysaght. 1487 | Thomas. 
land) 1408 Atkinson. 1491 | Smith, Milne, 
Clapp and | 1410 | Collier. and Binns, 

Griffiths. 1414 | Rigby and | 1493 | Wells. 
Coles. Mangnall, | 1495 | Reaney. 
Ritchie, 1416 Budenberg 1497 | Raweliffe & 
Jones, (Budenberg Rawcliffe, 
Crowther. & Schaeffer). 1499 | Hopkinson & 
Groth 1418 | Strang. Wills, 

(Schinfeldt | 1420 | Russell. 1501 | Bishop and 
and Héhne, 1422 | Crookes. Hailes. 
Lake 1424 | Forster. 1503 | Dufrené, 

(Holcombe), | 1435 | Schinheyder.] 1505 | Lane. 
Crellin and | 1463 | Hodgson, 1507 | Hall. 

Rolfe. 1465 | Bodden. 1509 | Schofield, 
Ewins and ]| 1467 | Straker. 1511 | Heaps 
Newman, y 1513 | Taylor. 

Il,—Announced April 19, 
Name. No. Name. No. | Name. 
1881 1881 
| Ragosine 1448 Lake 1494 | Gresham. 
(Von Kordig) (Société 1496 | Mudd, 
Cooke. Coignet, 1498 | Kerr, 
Common & pere et fils, | 1500 | Frere. 

Joel. et Cie) 1502 | Taylor. 
Wyk. 1450 | McDonald 1514 | Willcox. 
Packham & § 1452 | Boyce. 1517 | Edwards, 

Pelton. 1454 | W. and H.} 1519 | Hinks, 
Robinson. | _W. Brown. Hooper, & 
Ritson 1456 | Beck (Bion), Baker. 

(Ritson). 1458 Justice 1525 | Lake (Jacods). 
Von Naw- (Sedgwick 1527 | Imray 

rocki and Stuart (Buffet), 

(Blasen- Manufac- 1529 | Lawson 
dorff). turing Co). (Coulson) 
Hornsby, 1462 Wicks. 1531 | Godsal. 

Innocent, &] 1466 Sainty. 1533 — — 

Rutter, 1468 | Worthington. 

Abel (Koechlinj 1470 | Clark(Closson)| 1535 Rodeoell. 
and Witt). | 1472 | Robertson. 1539 | Jackson. 
Furrell. 1474 | Mewburn 1541 Bénier. 
Morgans, (Bourdin & | 1543 | Fox. 
Barron. | _ Maltzoff). | 1545 | Mewburn 
Warnerke. 1478 | Mather, | (Desmarest, 
Lunt (Lunt). | 1482 | English. Cosnard, E. 
Giles. 1484 | Haarburger. | _, and P, Sée). 
De Wolski. 1486 | Chadburn. 1547 | Brewer 
Lake (Streitz)j 1488 | Nordenfelt. | (Brin). 
Kauffmann. § 1492 | Foster, 1549 | Worrall. 





COMPLETE SPECIFICATIONS. 


Applications for Patents. 


Name. 





Lake (Bray). 1604 Bailey 





1655 


INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 


For Particulars, see Corresponding Numbers in Lists of 


Name. 


Clark 
(Jennings. 





NOTICES TO PROCEED. 


1,—Time for entering Opposition expires Friday, 
May 6, 1881. 


























(Trenaunay) 


Name. No Name. 
1880 

Brooke, 5292 | Abercrombie. 
Bolton and | 5293 | Alexander 

Wanklyn. ( Nikiphoroff)| 
Bedeau. 5300 | Pitt (Rollet). 
Summer- 5334 | Haddan 

scales. (Larrabee), 
Justice 5383 | Tangye and 

(Seaver). Cunnack. 
Metham. 5385 | Lake (Bailey) 
Benger and | 1881 

Benger. 182 | Hutchinson. 
Benger and 220 | Johnson 

| Benger. (Rossi and 

Bnrley. Beckwith). 
Wilson, 223 | Haddan 
Cory. (Leytens). 
Lake (Hirst).| 360 | Davidson, 
Trotman. Steele, and 
Lake Fouillet- Lyon. 

Chevance). 461 | Dobson, 
Seydel. 471 | Haddan 
Justice (Rankin and 

(Duypuy). Randall.) 
Mills 885 | Beaumont. 


969 








Crane. 


No. | 





1881 

983 
1014 
1084 
1162 
1240 


1297 
1299 
1351 


1357 
1372 


1389 
1403 
1410 
1424 
1449 
1451 


1506 
1512 
1537 





Name. 








Parkes, 
Dunlop. 
Fenby. 
Swain. 
Brewer 
(Edison). 
Welch. 
Pritchard. 
Dunbar. 
Bailey (Zipfd 
Langsdorff). 


Anderson. 
Collier. 
Foster. 
MacPhail. 
Mewburn 
(Gamgee). 
Lake (Fiske). 
Lake (Carter). 
Haddan 
(Hathaway 
& Taylor). 
































|| Nos No 
} 1 NAMES, &c. IATED TITLES heed 
| pases OF APPLICANTS. ee ; o. 1360 
Apr.14 1364 
1687 | T. | - ype Hudders- | Obtaining colouring matters. 
1366 
1638 T. tell Hudders- | Foatesing azo colours on vegetable 
368 
1639 J. Deucker, Man- | Production of nitro-benzole. } 
chester. | || 1370 
1640 Haddan. Boucher. Manufacture of bottles. 
1641 J.H. Blum, Bienne. A liquid meter. 372 
1642 E. Wilkins, Birming- | Manufacture of certain kinds of || 
ham. | chain, applicable to the connect-|| 1374 
| ing together of pieces of metal || 1376 
| and of non-metallic substances. || 1378 
1643 0. Jones, Salford. Steelyards for weighing machines. || 1380 
644 di a, Wilson, Liver- | Manufacture of cast crucible steel. 1382 
ool. 
1645 oi Bradley, London.) Breast shields for the busts of 
| ‘women, 1384 
1648 4H. P. Holt, Leeds. | Sanitary appliances, and trapping, 
| _ flushing, and ventilating same. || 1386 
1647 Lawren ce. Recken- | Pencil-holders or cases. 
dorfer. 1} 1388 
1648 RB. R. Gray, Liverpool. | Packages for carrying paint, and 
machinery for closing same, &c. _ 
1649 Boult. Seaton, | Signals for use at sea, | 
1650 TT. H. Ward, Tipton. | Steam pumps applicable “to pumps 
| and engines, &. omnes 
1651 J.D. Brunton, West- | Apparatus for excavating. No. 
minster. —_ 
1652 Johnson, D'Arembé- | Propelling ships. 1881 
court. a: 
1653 Johnson. La Lumiere | Electric lamps. [= 
Société Generale 840 
d@ Electricité, | \ B+ | 
1654 Clark. Sourbe. | Apparatus for ascertaining the 
capacity of casks, the alcoholic|) 4). | 
strength of spirits, and the)! 4)54 
weight, volume, and density of|| ~~“ 
liquids generally. | 1969 
1655 Clark. Jennings. Cotton gins. (Complete specification), || 13-5 
1656 D. Gestetner, London. | Producing copies of writings, &c. oe 
1657 ¥, Sacer, Notting- | Manufacture of fabrics in knitting. || 1.9. 
ham 
1658 | Newton, Thibaut. Manufacturing sugar. 
1659 . and F, A. | Mast winches and capstans. 
‘Bentall, Malden. 1426 
1660 Reddie. Duryea. Boiler and other furnaces. - 
1661 W. Hillman, Coven- | Velozipedes. 
try. 2 
1662 | J. Pullen, London. Crate for packing bananas and|| 147° 
other fruit. 1430 
1663 | L. Silverman, West- | Sewing machines. 1432 
minster, and J. R. 1434 
Cumming, Ilford. ; 1436 
1664 ¥, 7 Bliss, Forest | Tricycles and other velocipedes. 1438 
lil, | 
1665 J. Lewis,London. | Combined air and gas burners. Lye 
1666  F. Dovey, London. | Double spring saddle bars. 1444 
Apr.16 | : 
1667 J._E. H. Colclough, | Fastening boxes on arms of carriage 1446. 
Dublin. axles. 
1668 * Hurst, Notting- | Curtains and valances. 
am. 
1669 Springmann. Type setting and distributing appa- 
rackelsberg, ratus. 
1670 . = 8. Grimston, Lon- | Electric lamps. 
1671 | G. H. Flood and D. | Regulating flow of liquids. No 
Young, London. ’ nits 
1672 | A.J. Welsby, Bristol. | A walking stick sketching easel. 1599 
1673 | A. J. Goulstone, Lon- | Ventilating tunnels, mines, and e 
don. shafts, and instantaneously | 
destroying the foul air therein || 
contained. 
1674 J. Vavasseur, London. | Gun carriages. 
1675 Elliot. Van Outrive, | Anew product for making beverages. 
1676 Jonnson. Faure, ye age A electric batteries. | 
1677 J. Hunter, Towlaw. Coke ov | 
1678  J.H. Riley, Bury. heneving. vegetable fibre from||} No. 
woollen fabrics. —— 
1679 J. N. Culbertson, | Telephonicand telegraphicexchange | 1880 
Antwerp, and J. W. systems, and insulating aud|| 5164 
Brown, Lon¢on. mounting the conducting wires. 5173 
1680 A. Tyson, Ulverston. | Hot-bed frames or conservatories. 
1681 Wirth. Adt, adt, Adt, Reels, spools, or bobbins. | 5183 
and Adt, | 5187 
1682 L. Wall, London. Regulating the supply of water to 
| water-closets, &c. 5188 
1683 Clark. D'Auriac. | Electrical apparatus for signalling | 
| between trains in motion and be-|| 5196 
| _ tween trains and stations. |} 5209 
1684 J. H. Weston, London. | Carburetting and regulating gas. 
Apr.18 | 5210 
AMi8S Clark. Gerard-Les- | Electric lamps. } 
cuyer, | 5212 
1686 Lake. Portheim. Manufacture of proteine substances || 8 
| | for calico printing. | §226 
1687 Lake. Utley and Faw- | Stalls and ventilating apparatus || 5251 
cett. for facilitating the transport of 4 
cattle in vessels. i| 5265 
GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. || 5094 
For Particulars, see Corresponding Numbers in Lists of | 5288 
Applications for Potente, } 
I.—Announced April 1 | 5290 
No. Name. No Name. a Name | 
"1880 1881 | 
5209 Benger and | 1324 Clark (Coker). he ised | Mewbarn +1880 
Benger, 1326 Clark | (Demogeot). 5206 
5465 | Atkinson. (Meissner & 356 | Kirkham, H 
1881 Fleischman). Hersey, || 5212 
1049 | Matthews. 1328 Arnold. Hulett, | 5217 
1199 | Higginbottom] 1346 oe Chandler \ 5220 
| & Mannock, | 1348 Leve Chandler, & | 5231 
1302 | Parker. 1350 | W soon and Chandler, Has 
1312 | Massicks and Morris. yar anil | 5237 
Crooke. 1352 | Leggott. Biagburn, 


11,—Zime for entering Opposition expires Tuesday, 
May 10, semi. 
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(MacNicol). 
Banks. 
Wavish. 
Pickard. 
Stokes (De 
Gramont). 
Glover and 
James, 








Glaser (Krell) 
Farrar and 
Lumb. 
Ablborn, 
Minns. 
Wiley. 
Irving. 
Clark 
(Closson). 
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5402 
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No. Name No, Name No. Name Name No. Name. 
oe ee. “Paris. 1399 | Hill. 
$1 | 1881 188 Paris. 
= | Timby 1212. Dixon 1356 | Kirkham Forster. 1401 | Dobson and 
650 | Clark (Fischer). Hersey, Sainsbury. Macqueen. 
« ind 1224 r and Hulet.t Cosslett, 1402 | Mason, Wol 
and Tingue i Elcock Chandler yy 8 ang «& aan 
6 OS e 275 de Chandler, & arkins. & Spencer. 
as sar? _ — a Gheete. (Petzoldt). 1383 Scott. 1404 | Watts and 
| son). 1315 | Snelliog. 1358 | Harrison and 1342 Andrew. 1384 | Wirth ; Memmott, 
1018 | Turner. 1332 , Bar Blagburn. 1344 Canning. (Dietrich). | 1409 | Law & Law. 
1049 | Matthews. 1447 | Siemens 1345 Lake (Clark)] 1390 Meyer. : 1410 Lake a 
.* (Siemens & 1349 Dervaux. 1391 Lake (Fitts). (Koeller). 
Halske.) 1353 Parsons andj 1396 | Wirth 1411 | Dunham 
| 1453 | Hodgson. Palliser. (Remus), (Lieuvain). 
- — _— = 1354 Whitaker &] 1397 | Lake a H — 
TENTS ALED. Powell. (Carpenter) 414 sebouteux 
wien = 1355 — Billing. 1398 | Watson andj 1415 | Bramley, 
I.—Sealed April 14, 1881. 1362 Lake (Clark). Woodhouse} 1419 | Neale. 
wee ig ; } ~ | 1365 Simon 
Name. No. Name. No. Name. (Kessler), x ; 
on = fee Seen 
1880 1880 | aif ee of the Seventh Year's St 
| Kitto and | 4277 | Reeder. 4686 | Biddulph. I.—Through Non Pets of 100. eventh Year's Stamp 
Thompson. | 4284 | MacLellan & f 4712 | Clark ie 
| Mackie. Jones. | _ (Hubbard) 1874 is74) SS 1874 
Hindle and j 4288 | Windle. 4772 Clapp. : 1167 | Robinson. 1207 | Peters and 1216 ~—- Brechin. 
Greenwood} 4291 | Swinburn. 4874 | Boult (Ha) 1178 | Groubman. Donald. 1220  Gatwood and 
4242 | Lake ( Wilder){ 4510 | Lake (Howes} 4 and B won), 1183 | Belsham. 1209 | Goss and Spencer, 
243 | Brewer, Babcock, & } 5511 | Starley. 1185 | Wright. Savage. Anduze. 
(Nydpruck Ewell). 1881 | : 1195 | Anderson. 1213 | Pinnock. Beynon. 
| _ & Beunon), | 4525 —_ : eT -. — 1199 | Clamond. 1215 | Ronald and] 1239 Zingler. 
? Lelm. 4333 Montagné. 266 | Sachs. Farmer, 
) Betteley. 4338 Wates, 68 | Holman. 
2: Ott oo ’ Chandler. & 385 | Johnson ne 
259 | Gutensohn. Chandler, am sere 
4260 | Robinson. | 4443 | Muir. iS PROLONGATION OF LETTERS PATENT. 
4261 > 4461 Clark 466 | Johns on 
4270 (Johnson), | (Baeyer). 299. To R. LD. Napier, of Glasgow, for breaks and apparatus for 
641 | Strange. giving Leh to machinery, for seven years, from February 2, 1881. 
I1.— Sealed April 18, 1881. 
"1880 | ~ 4 1880 ~ | 1880 r 
4276 | Brewer 4378 Pace. 5148 Clark ABSTRACTS OF SPECIFICATIONS PUBLISHED 
— | a — DURING THE WEEK ENDING APRIL 16, 1881. 
Harvey. Weir. 994 Weldon 
Parsons. 4594 Ambler. (Pechiney). | Abstracts marked with a * relate to applications not proceeded 
Dawe. 4409 | Davids and | 5435 Wylie. with. The number of Views given in the Specification Drawings 
Lake Weiss. 1881 is stated in each case after the price; where none are mentioned 
Morton), 4429 | Talbot. 136 ©6Page. the Specification is not Illustrated. 
(4for pect 
Da ve > g r 386 ake edt . . > 
an —— y+ Shephesd & - - Ae Where Inventions are communicated from abroad, the Names &c., of the 
- — o.oo Feld a Yommunicators are given in italics. 
4301 | Payne. Lines. 422 | W ~ n Communicators 9g 
4312 | Parkinson. 4600 | Atherton. echiney). | Copies of Specifications may be obtained at 38, Cursitor-street, Chancery- 
4316 | Wilson, 4636 | Lake 423 Weld: n lane, EC, either personally, or by letter, enclosing amount of price 
4318 | Wood, (Sinton). (Pechinev). and postage, and addressed to Mr. H. READER LACK. 
4527 | Cook and 4669 Richardson 424 | Weldon 
Heaton. and Glenny (Pechin 2941.* Spring Mattresses, &c.: W. R. Lake, 
4331 | Parsons. 4728 Pitt Ang ybins).| 425 | Weldon | London. (A. Jarolimek, Hamburg, ” Austria). {4¢.]—The usual 
4353 | Johnson 4807 Dol (Pechiney). | laths are replaced by helical springs. (Void, the patentee having 
(Haldeman) 4828 Thon apson. 426 | Boult(Conant). | me elgected to file a specification. July 16, 1880). 
4361 | Johnson. 4860 Pitt (Podins).| 440 | Ja ks0r n. 
4369 | Lake 4886 Hopkinson &] 448 ~~ ngille & | 3324.* Electric Machines: C, G. Gumpel, Lon- 
| (Billings). Muirhead. Ripping |} don. (2d.)—Refers to Specification 3041 of 1880, and describes 
4370 | Bolland. 4906, Grant 476 Lloyd Wise | vari US W ays 0 f winding an armature in the form of a hollow open- 
4377 | Parlour. (Richter). (Ronfaut nded shell. (August 16, 1880). 
5117 Hadfield. and Gaye). 
= | 247, ngninars g; Excavating nanemoring 
al c.: +. Hur efield, [ls. 2d. 36 Figs.)—The 
FINAL SPECIFICATIONS FILED. pe is too long for explanation within the limits of an 
April 9, 1881. Nos. 4101, 4103, 4104, 4105, 4110, 4116, 4129, 4206 abstract. The claims relate chiefly to the details of the mechanism. 
na 5184, all of the year 1880. ial (August 27, 1880). 
2 26. 27 31, 4134, 4136, 4177, all of 
i, eo —" — | 3481, Locomotive Engines for Railways, Tram- 
12 $140, 4142 4144. 4145. 4146, 4148, 4149, 4150, | Ways, &c.: T, Hunt, Manchester. [(d. 4 Fiys.)—The 
- A 155, 4160, 4167 "4168. 4169. 4186, 4225, | Specification drawings show a four-wheeled locomotive, and the 
: 4 , - 341. 4406 all of the year 1880. novelty consists in the manner of coupling the leading and driv- 
12 ; 4161. 4162 410 4. 4165, 4166, 4170, | ing wheels, One of the leading wheels is keyed to the axle and 
- 417 1, “47 3 "4176 4180 4182 4184 4185. | one runs Joose. Across shaft between the two axles carries a 
4196 4219. 4 99 "” 254 4255, 4262, all of the | Pair of friction wheels that can be forced downwards to form a 
ane re ee | ft ynal coupling between the respective pairs of wheels. 
wl ake” one a2 4197 4192. | (August 27, 1880). 
14 759, 4175, 4179, 4191, 41 4193, 4197, 4198, | \“*“5 ’ 





4200, 4202, 4204, 4209, 4210, 4212, 4216, 42 aa 
4228, 4239, 4243, 4253, 4258, 4303, all 
year 1880, 


PATENTS [ Iv RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50’. HAS BEEN PAID AND REGISTERED. 














No. | Name. No. Name. No. | Name. 

1878 187 1878 

1442 | Alder and 1610 Coulthard, 1511 | Waldron, 
Clark. 1651 Rowecliffe. 1526 | Clark 

1463 | Groves. 1662 Lake (Daume snil) 

1468 | Walden- (Boynton). 1529 | Hartmann. 
strom and 1678  Windhausen.] 1561 | Mills (White 
Sumner. 960 Simon and Wheeler). 

1479 Bradford, (Schuckert). | 1562 | Bateman. 

1540 Owen. 1524 Barnard, 1572 | Ashworth & 

2065  Demerbe. 1530 White. Ashworth, 

1474 | Ingram. 1551 | Constantine. | 1635 | Warner. 














PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100/. HAS BEEN PAID AND REGISTERED. 











No, Name. No. Name. No. Name, 

1874 1874 1874 

1319 Lumb. 1430 | Thomson. 1314 Smith (Mel- 
1521 Vavasseur, ville). Un- 


re egistered. 


PATENTS WHICH HAVE BECOME VOID. 
yment of the Third Year's Stamp Duty of 501, 


1.—Through Non-Pay 














No Name. No. Name No Name 

1878 1878 1887 

1306 | Foulett, Kirk-{ 1315 Hickman. 1328  Haddan (Leh- 
ham, andj 1316 Randell and mann and 
Chandl Griffin Ritchel). 

baudler J 1320 Williamson. } 1231 Roberts 
-@ | Shs aw. 1323 Joband Job. [1334 Byram. 
13 11 | Holden. 1325 Nadal, 





3483. Feedand Air Pumps: F.C. csugeon and 
J. B. Denison, Dartmouth. [6¢. 4 Fiys.)—Specially 
applicable to high-speed marine engines. The bottom valve in 


the fee: i pump (Fig. 1) is formed with a long spindle working ina 
hole bored in the pump plunger; the friction of the spindle lifts 
the valve at the commencement of the upstroke of the plunger, 
and keeps it open during the upstroke, immediately closing it at 
the;commencement of the down stroke, The bottom valve of the 


_— 


Let 
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i iY 2 











air pump (Fig. 2) is made in the piston, which is allowed a slight 
vertical motion in relation to the piston rod. When the piston 
descends the fluid passes as shown by the arrows ; when it is rising 
the ring C is down upon the lower flange of the piston and closes 
the annular channel. (August 27, 1880), 


3486. Placing one Arranging Screw Propellers, 
.: W. J. Griffiths, London. [é¢. 11 Figs.)—the in- 
ventor claims altering 3 ‘Ships by placing the propeller behind 
the screw frame, and by using a rudder which leaves space for 
the screw to work in as shown in the illustration. New ships are 
to be built so that the screw is kept two-thirds of its diameter 
from the end of the wedge form of the stern, the rudder being 
suitably arranged. It is stated that the screw does not in such a 











position suck the dead back from the vessel’s stern 


(August 28, 1880). 


water 


3489. Governors for Marine Engines, &c.: J. Ken- 
nedy, Liverpool, [td. 4 Figs.—A pump working synchro 
nously with the engine forces a uniform quantity of liquid at each 
stroke into a cylinder, from which there is an wacape pipe con- 
trolled by a regulating valve. In the cylinder is a weighted piston 
or diaphragm, which by its motion actuates the throttle valve, 
(Angust 28, 1880), 


3494. Electric Lamps, &c.: St. G. L. Fox, Lon 
don. [6d. 13 Figs.)—Refers to Specifications 3988, 4043, and 
4626, all of 1878. In Fig. 1, A is the globe, a the luminous bridge, 
b a block of steatite, c a pair of steel clips cemented to a block d of 
porcelain by fused borax; e¢¢ are platinum wires fused into glass 
tubes // filled with mercury to prevent leakage; g is an india- 
rubber stopper covered with a layer of mercury # coated with 
marine glue 7. The bridge is made of vulcanised fibre which has 
been baked at a white heat. Several pieces of fibre, cut to the 
shape shown in Fig. 2, are arranged in a spring clip K and baked 
in a crucible (Fig. 3) filled with powdered charcoal. The baked 
strips are carbonised by treating them at a‘white heat in benzole 
vapour. Fig. 4 shows the apparatus for exhausting the lamps. A 
glass tube B, 30 in. long, terminates in a bulb C, which has a ground 
neck to receive at times the lower end of a glass rod E. This 








neck opens into another bulb F above, through the neck G of 
which the glass rod also ,passes air-tight. L L is an air trap that 
may or may not be used. In operation the vessel K is filled with 
mercury when in a lowered position and is then raised to such a 
height that while it becomes nearly empty, the mercury rises into 
the two bulbsO and F, filling the same up to the cup H. The neck G 
of the upper bulb is then closed by the rod E, the neck of the 
lower one being left empty. The open vessel K, which is con- 
nected by a flexible tube, is then lowered about 36 in. in order that 
the mercury may fall well below the point when the tube M com- 
municates with the tube B, The consequent fall of mercury in 
the bulb produces a vacuum which is filled by air in the lamp, 
forcing its way through the exhausting tube h,o,N M. The open 
vessel is then again raised, the neck G of the upper bulb being 
opened to allow the air to escape. The two bulbs C and F again 
become filled with mercury, the neck G of the upper is again closed, 
the open vessel lowered, and so on until the lamp is almost ex- 
hausted. The pumping action is then modified, so as to exhaust 
the Jast traces of air. (August 28, 1880). 


3498. Iron Grills for Protecting Shop Fronts, 
&c.: H. W, Perrers, London. [6¢. 3 Figs.)—The grill 
can be laid in a boris yntal position and pushed in under the shop 


floor. (August 28, 1880). 
3502. Safety Cases for Pipes, &c.: F. Cooper, 
Handsworth. [(d. 8 Figs.}—Are constructed of thin metal 


tubing and are adapted for pipes, scent bottles, toilet brushes, &c, 
(August 28, 1880). 


3503. Flexible Boats for Preserving Life at 
Sea: T. Forster, Streatham, Surrey. [(<.,4 Figs.}—The 
boat is made of india-rudder cloth divided into cells that are 
capable of inflation. The sternpost, stern, keel, and gunwale are 
of wood and are attached by lashings. The vessel is provided 
with seats, mast and sail,and rudder. (August 28, 1880). 


3505. Electric Signalling Telegraphs, &c.: W. 
Clark, London. (/. V. D. Reed, New York.) (10d. 19 Figs.J— 
Relates to operating an elec tric signalling tele graph, whose receiv- 
ing station is provided with a visual indicator adapted to display 
that character of a series that corresponds to the total number of 
circuit breaks and circuit closures affecting it, by alternately 
breaking and closing the circuit at the sending station as many 
times as will correspond to the relative arrangement of the desired 
character in the series at the indicators, and leaving the circuit 
in that condition (either broken or closed) a sufficient time for the 
indicator to operate and display the character. The illustration 
shows one form of the instrument. If it is desired to display the 
fifth character of the series, the circuit at the sending end is made 
and broken five times, causing the pallet 5 attached to the arma- 
ture to oscillate five times, and to allow the rack d to fall five 
teeth, and to bring the stop E into such a position that it will 
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standin the pathof the pin 4 on the rotating disc. Several modfli- 
cations are shown inthe specification, (August 28, 1880). 


3512. Gas Engines: H. Aylesbury, Bristol. [e4, 
9 Figs.}—The fresh explosive charge is admitted to that end of 
the cylinder where the explosion has just taken place and where 
the products are being exhausted by a port in the middle of the 
cylinder, the said fresh charge being then compressed by the 
explosion of a charge at the opposite end of piston. By this means 
an explosion is produced every stroke, A is the cylinder surrounded 
by the water jacket B; Cis the piston which has no rod, but which 











extending through slots D in each side of the 
cylinder, and attached to the widely forked connecting rod E. 
The slots are covered with a slide of more than double their 


has a crosshead ¢ 


length which serves to seal them. When the piston has nearly 
completed its stroke it passes and uncovers a port 4 communica- 
ting to a condenser m into which the products of combustion pass, 
while the mingled air and gas enters by the valvesdande. The 
ignition is effected by the slides G G, worked from an eccentric on 
the crankshaft. (August 30, 1880). 


3516. Punching and Rivetting Machines: F,. 
Deering and J. D. Morrison, Gateshead. [6d. 4 Figs.) 
—The tool is caused to travel in a line parallel to the axis of the 
hole or rivet upon which it operates by being attached to a, cross- 
head rigidly fixed to a rod or rods connected to the ram or piston 
of the hydraulic cylinder. The punch or die is held in the cross- 
head by a key or cotter which can be easily removed when it is 
required to pass the apparatus over an obstruction such as an 
angle iron. This invention was illustrated in last week’s issue of 
ENGINEBRING (see page 383). (August 30, 1880). 


3517. Vehicles for Roads, Tramways, and Rail- 
ways: H. Chiotti, London. [I(¢. 17 Figs.j}—The vehicle 
is of the ordinary type, such as a cab or omnibus, and has a disc 
wheel, carried on an arm projecting from the leading axle, which 
can be dropped into the groove of the tram rail. This wheel serves 
to guide the conveyance so long as it runs on the rails; when it is 
desired to leave the rails the driver raises the arm by a chain and 
lever. (August 30, 1880), 


3523. Machines for Making Cigarettes: W. R. 
Lake, London. (C. @. and W. H. Emery, Brooklyn, U.S.A.) 
[l0d. 17 Figs.}—Refers to Specification 2206 of 1879, and illustrates 
a machine too complicated for description in an abstract, 
(August 31, 1880), 

3530. Steam Heating Apparatus: F. Hart, 
London. [6/. 4 Figs.}—The illustration shows the method of 
jointing the pipes to the end boxes. A is the tube, D a tapering 





ring of vulcanised india-rubber. The specification also describes 
a method of boiling water by steam by an apparatus resembling 
an injector. (August 31, 1880). 


3538. Moulds for Manufacture of Pressed Glass: 
S. Neville, Tynemouth. [td 8 /igs.j—Consists in cut- 














ting out and pressing by means of moulds and plugs a number of 
articles at one time from the required quantity of molten glass, 
A is the cistern, B the mould frame, and C the plug plate. The 
molten glass is poured into the cistern A, which is then pushed 
along the guide rails under the mould frame B, which descends 
and cuts out the external shape of the articles. ‘September 1, 
1880). 

3547. Machinery for Printing upon Wooden 
Packing Cases: W. R.Lake, London. (/. Myers, New 
York,U.S.A.) (6d. 11 Figs)}.—Relates to improvements im machines 
for printing upon soap, starch, and such-like boxes. A pusher is 
reciprocated on the table ¢ by suitable gearing, and forces the 
blanks or boxes between a type cylinder and an impression 


] 

















cylinder g revolved by gearing from the main shaft, and in front 
of the table. The type is inked by inking rollers and an ink 
table. The blanks are placed in a pile on the table, and are forced 
forward one at a time by the pusher. (September 1, 1880), 


3548. Machinery for Dressing Wooden Packing 
Boxes, &c,: W. R. Lake, London. (/. Myers, New York, 
U.S.A.) [6d. 14 re boxes are placed on one end of the 
table against the guide i, and are pushed forward between two 


adjustable guide bars jj, The standards & and &' are rendered 

















adjustable by being provided with slotted bases adapted to move 
on ways screwed to the table. The cutter spindles n n are carried 
by spring bearings that allow of their yielding slightly. (Septem- 
ber 1, 1880). 


3564. Gompangatins Apparatus for the Con- 
traction an Expansion of Signal Wires: C. 
Gaunt, York. [6d. 3 Fias.)—The chain q is fixed to the end 
of the wire and is bolted to the brake pulley e as shown. It 
passes round the intermediate pulley and over the pulley g to the 
counterweight. When the signal is at danger the levér d carries 





the brake pulley so as to be clear of the brake block m, and 
leaves the counterweight at liberty to strain the wire. When the 
hand lever is put over it jams the brake block into the groove of 
the pulley, and so fixes it. (September 2, 1880). 


3574. Looms: T. Singleton, Over Darwen. [10d. 
28 Figs.}—(1) The tension of yarn is regulated by the device shown 
in the illustrations. The levers g g follow the beam as it gradually 
decreases in diameter and act with diminished power on the spring 
clips that embrace the ends of the beam. (2) The beam is carried 





























in brackets from the bar d, which is oscillated by the lever fto 
relieve the strain on the yarn in shedding and beating up. (3) The 
cloth beam is carried at each end on lazy tongs forced upwards by 
springs. (4) The specification further relates to details of con- 
struction of loose reed frames, brakes, shuttle guards and guides, 
check straps, weft grates, and forks, &c. The inventor does not 
make any claim or claims. (September 3, 1880). 


3589. Spinning, &c: B. Berry and S. Treeman, 
Bradford, 6d. 4 Figs.|—Relates to self-acting apparatus for 
giving motion to the lifter plate of spinning frames. The tubular 
casting D is fitted with a cam L, which gives the rise and fall cor- 
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responding to the height of the taper part of the bobbin. The 
traverse is gradually raised by the screw Q actuated by differential 
wheels, (September 3, 1880). 


3621. Automatic Apparatus for Keeping 
Account of the Use of Public Billiard Tables: 
W.R. Lake, London. (J. von Leesen, Itzenhoe, Germany). 
6d, 7 Figs.)—Records the time that the table has been in use, 

he mechanism is put into gear when the balls are taken out 
of a pocket attached tothe apparatus. (September 6, 1880). 


3627. Machinery for Making Bricks, &c.: C. H. 
Murray, London. (6d. 7 Figs.)—(1) Hitherto it has been 
usual to fix permanently the brackets that carry the rollers which 
receive the clay from the die in Murray's brick-cutting tables, but 
according to this invention they are hinged so that they can be 





turned out of the way to give access to the die. (2) Is for improve- 
ments on Specification 336 of 1871. Green bricks, intended for 
ornamental string courses, &c,, are placed between the templates 
CC, which by the motion of the hand lever G are forced towards 
each other, and the clay is then trimmed to the required contour. 
(September 7, 1880). 


3628. Tube ders: F. W. Bond, London. 
(6d, 8 Figs.|—Is to make an expander that will suit nearly every 
sized tube, and consists in forming the body of two or more pieces 
joined together in such a manner that the rollers are thrust out- 
wards from the axis of the expanders by a conical mandrel, and in 
the application of guard slides to butt against the end of the tube, 

















and movable in the direction of the axis by a screw spindle. BB 
are semi-cylindrical pieces forming the body of the expander 
covered by plates G, and united by a dovetailed slideC. E is a 
stop with an internal screw thread movable by the spindle D. 
(September 7, 1880), 


3636. Stoppering Bottles, Jars, &c.: H. Mardon, 
Bristol. (6d. 8 Figs.)—On the inside of the bottle neck are 
projections or studs, and on the outside of the stoppers are grooves 
forming portions of screw threads. When the stopper is inserted 
into the bottle the’studs take into the grooves, and act as male 
threads. (September 7, 1880). 


3637. Lighting Cities by Electricity: P. M. 
Justice, London, (4. C. Spalding, Boston, U.S.A) [6d. 
5 Figs.}—The inventor proposes to “ flood the atmosphere with 
light irradiated in many directions” by groups of electric lights 
situated on high towers, (September 7, 1880). 


3638. Hoisting or Lifting Machinery: W. R. 
Lake, London. (2B. Hinsley, Philadelphia, U.S.A.) [6d. 10 Figs.) 
—Relates (1) to chain blocks. Upon the spindle of the upper block 
are mounted two unequal chain wheels and a wormwheel. The 
wormwheel is operated by a worm on a cross shaft actuated by a 
hand chain and wheel. (2) Toa jib crane constructed on the same 
principle, but having, in place of the two unequal chain wheels, 
two drums likea Chinese windlass, (September 7, 1880). 


3639.* Valves for Gas and other Fluids: J. Wood- 
ward, Manchester. [2d¢.]—The valve is operated by a rock 
shaft inside the casing, one end of which shaft comes through a 
stuffing-box and is provided with a handle. (September 8, 1880). 


3647. Horseshoes, &c.: W. W. Box and F. J. 
Beadle, Erith. [6d. 12 Figs.j—Relates (1) to the formation 
of the under or tread surface of horseshoes with projecting sockets 
to receive wearing calks, and (2) to apparatus for closing and 
opening the shoes, (September 8, 1880). 


3649. Manufacture of Spring Solitaires, &c.: 
J. Appleby and A. L. Stamps, B gham. (6d. 
12 Figs.)—The inventor claims making the front parts of spring 
solitaires, &c., of a central hollow peg having a disc at its end, and 
also spring teeth and pushers, from one piece of metal. (September 
8, 1880), 

3652, Vertical Steam Engines, &c.: R. Wilson, 
Patricroft. (4d. 3 Figs.J}—Consists in obtaining a perfect 
balance of the moying parts of a vertical engine by means ofa 
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counterweight suspended by a chain passing over a pulley. cc 
are counterweights connected to the crosshead by chains. (Sep- 
tember 8, 1880). 


3659. Manufacture of Wire Cards, &c.: G. and 
E. Ashworth, Manchester. [t/. 10 Figs.)—I\s for detect- 
ing soft places in the steel wire from which the cards are made 
and for stop- — 
ping the ma- 
chine when such 
places occur, 
The wire is 
pressed or bent 
at intervals so ‘ 
far that, if soft, 
it will take a 
permanent set, 
but if hard it 
will regain its 
former shape. 
The bent places 
in passing 
through a detector apparatus stop the machine. The wire c passes 
through the feeder d, gripper e, and guide 7; every time the slider 
advances the bar g bends the wire. (September 9, 1880). 


3666. Metal Fencing: D. Ross, Hilton, N.B. [‘«. 
17 Figs.j}—Relates to the construction of spiral or U-shaped 
grippers for secaring the horizontal wires of fences at any desired 
vertical distance apart on their posts. The wires and grippers are 
held against the post by a wedge or key driven between them. 
(September 9, 1380). 

3667. Apparatus for Raising and Lowering 
Objects: C. D. Abel, London. (£. Borde, J. Petit-Laroche, 
and E, Labalette, Bordeaur), (6d. 7 Figs.)—The inventors claim 
the use of a hydraulic cylinder fitted with a piston and piston rod 
for raising and lowering objects. (September 9, 1880). 


3676. Pressing the Sewn Seams of Boots and 
Shoes, &c: W. Marsh and T. Morris, London. 
{6d 2 Figs.}—The work is flattened between rollers, one or both of 
which is or are supported by springs so as to give a yielding pres- 
sure. (September 10, 1880). 

3677. Doors of Railway Carriages, &c.: J. H- 
Southwood, London, [td 6 Figsj—The doors are pro- 
vided internally with racks or receptacles to receive umbrellas. 
(September 10, 1880), 

3688. Springs for Washing, Wringing, and 
Mangling Machires: H. L. Wilson and J. Clegg, 
Clayton-le-._ocrs. [4d 4 Figs.}—The novelty consists in 
the form of the spring which resembies an inverted W with the 
angles rounded off. The ends of the outer members rest on the 
bearings, the rounded angles press against the underside of 
the top cross rail, and the screw, which is in tension, takes hold of 
the centre. (September 10, 1880). 

3691, Agvereue for Securing Paper 
Staples: G.W. McGill, New York. [I'\/. }]-Is 
partly for improvements on Specification 756 of 1879. The staples 
are placed in the trough c, and are constantly forced towards the 
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stamper d by the screw f, which is rotated bya coil spring e. The 
stamper takes off the last staple at each stroke, forces it through 
the paper, and clenches it against the anvil a'. (September 10, 1880). 

3692. Damask Looms: W.R. Lake, London. (J. 
L. Dohmer, Crefeld, Germany). [6d. 6 Figs.}—Each row of lifting 
wires is provided with two lifting blades, one at the right hand 
and one at the left. When in their normal position the lifting 
wires are pressed towards the right-hand side by the springs of the 
needies. According to the pattern of the fabric a certain number 
of the blades at the right-hand side remain stationary, while all 
the other blades lying at the same side are lifted, and also some of 
the blades lying on the left side, while all the others on the same 
side remain at rest. (September 10, 1830). 


3697, Fuel Economisers: J. Parker, Manchester. 








(6d. 2 Figs.}—The apparatus is so arranged that the descending 
scraper is drawn down not only by gravity but by the rising 
scraper to which it is connected by a chain passing round a pulley 
in the flue, (September 11, 1880). 


3699.* Ring Frames for Spinning and Doubling 
Cotton: G. Young, Tyldesley, Lanc, (2.) — To 
prevent the ends falling slack while the frame is stopping, the 
rollers are thrown out of gear at the same time that the strap is 
thrown on to the loose pulley. (September 11, 1888). 


3700.* Sash Fasteners: W. Lea, Wolverhamp- 
ton. (2d)—The lever is made in two parts hinged together. 


The hinged part passes over an inclined projection and drops 
down behind a stop. (September 11, 1880). 

3707.* Jute Fabrics, &c.: D. Donald, Dundee, 
N.B. (2¢.}—Such fabrics have a pile raised upon one or both 
surfaces in a “tiger raising’ or “ cross raising’’ machine, princi- 
pally for printing and dyeing purposes, (September 11, 1880) 

3712. Tool for Cutting Circular Holes in Metal 
Plates: E. H. Bennett, London. [tid. 2 /iys.j}—Specially 
applicable to catting holes in tube plates. The tool consists of a 
spindle which is hollow, and receives within it a sliding rod termi- 




















nating ina cone point, pressed forward by a strong coiled spring 
within the spindle. The cone point takes into a centre punch 
mark in the plate and guides the cutters in thehead. (September 
11, 1880), 


3715. Tricycles, &c.: S. Chatwood, London. 
(6d. 14 Figs.}—Relates to the use of toothed gearing for driving 
and steering the vehicles. (September 11, 1880), 

3723. Pickers for Looms: 8S. D. Rhodes, Hud- 
dersfield, Yorks. [i¢. 5 Figs.)—The picker is made with a 
recess at one or both ends, into which a piece of buffalo hide is 
introduced by means of a slot. (September 13, 1880). 


3724. Pianofortes: R. Howson, Middlesbrough- 
on-Tees. (6d. 5 Figs.}—Is for improvements on Specification 
143 of 1880, and relates to constructing a “ crescendo piano” by 
placing the bridge adjacent to the hitch pin plate, and fixed 
thereto. The sound board is also fixed, but separate from the 
bridge, contact between the two being obtained by wedges, which 
are moved in alternate directions by the pedal. (September 13, 
1880), 


3730. Manufacture of Gas, &c.: A. Pope, Slough. 
(Sd. 9% Figs.)—Three or more retorts are placed in a furnace. 
The hydro-carbon is introduced into the right-hand retort by the 
pipe c, while a small quantity of water enters by the tube d. The 
vapour passes up the first retort into the upper part of the second 
and follows the course indicated by the arrows until it emerges 
from the third retort and goes to the purifiers, &c. Fig. 3 represents 
the governing apparatus; the gas enters by an opening controlled by 



























































the valve g which is forced towards its seat by levers against the 
action of a spring g’; j is an adjustable spring that can be set from 
the outside to determine the working pressure. The invention 
further relates to a cotton wool filter for clearing the gas from 
solid particles and to a safety valve for obviating the effect of 
excessive pressure. The specification describes how the apparatus 
may be applied for lighting and heating a railway train, and how 
the guard may be enabled to turn up the lights at will. (Septem- 
ber 13, 1880). 


733.* Railway Carriages: T. Hannay, Glasgow, 





3 
N.B, (2¢.)—The body of the carriage is constructed of a cylin- 


drical or oval form, continuous from one end of the carriage to 
the other, doors being placed at the ends with platforms and side 
openings. (September 14, 1880). 


3734. Appliance for Signalling: A. M. Ritchie, 
Dundee, [(d. 5 Figs.)—Relates to the use for signalling pur- 
poses of a ball or shape made of two or more canvas-covered 
hoops or discs arranged so as to be collapsible for stowage. 
(September 14, 1880), : 


3736. Rolling Mills: G. W. von Nawrocki, 
Berlin. (J. Schmidt, Schwelm). (4d. 8 Figs.j)—Relates to the 
cold rolling of fine iron or wire by rolls with hexagonal grooves 
(Fig. 2). The general arrangement of the roils is shown in Fig, 1 
in which the indirect driving of the rollers is effected by means of 
two shafts provided with spur-wheels or pulleys in such a way 


Fig. 2, & « 
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that the direct transmission of motion between the top and bottom 
roller is avoided, and the application of small rollers is made 
possible. (September 14, 1880). 


3738.* Floats for Fishing Purposes: G. J. Archer, 
London. ([2¢).—The float is illuminated by means of luminous 
paint placed in a glass bulb attached to it; and (2) india-rubber 
bands are made use of for adjusting the float to the line. (Sep- 
tember 14, 1880). 

3739. Steam Boilers: W. R. Lake, London.  /. 
Prégardien, Deutz, Germany.) [4d. 5 Figs.}—In addition to the 
usual tubes A B uniting the two parts of the boiler, a suitable 

















number of small tubes a, 6, c.d,e,f,g are employed to give addi- 
tional heating surface. (September 14, 1880). 
3740. Safety Nuts for Axles of Vehicles, &c.: 


H. Anderson, San Francisco, California. [. 3 /iys.) 
—The nut or washer is constructed in two parts and formed with 
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a screw thread at the outer end thereof over which a screw cap or 
head is placed, firmly connecting the two parts of the nut or 
washer, (September 14, 1530), 


3742.* Securing the Fastenings of the Perma- 
nent Way of Railways: R. J. Hinton, Southall, 
and 8S. Y. Yockey, London. ([2/.)—A spike is driven 
through a hole in the chair into the wooden key to prevent it from 
shaking out. (September 14, 1830). 

3743. Shellsfor Ordnance: C. D. Abel, London. 
(E./. B. Delacourt, Pont-sur-Sau!xz, France). (6d. 1 Figs.) —the 
shelis contain rings or crowns of bullets, the balls of each ring being 
joined together in casting, while their upper and under sides are 
flattened somewhat, so that the rings can be firmly cemented 
together uponeach other. A pile of such rings is p aced centrally 
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within the mould for the shell, which is then cast round it. The 
specification describes means for cleaning and tapping the shells. 
(September 14, 1880). 


3744. Bicycles, Tricycles, &c.: M. Webb, Lon- 
don, (6d. 5 Figs.j}—Describes means of driving, whereby the 
crank ig superseded and dead points obviated. (September l4 
1880). 


3746." Match Boxes, &c.: J. Jacoby, London. 
(2d4.]—The box is so constructed as to deliver the matches one at 
a time without exposing the whole of the contents. (September 15, 
1880). 


3748. Annealing Boxes and Pans: C. H. Onions. 
Wolverhampton, Staffordshire. [id 4 Figs.)—These 
are held together and prevented from coming apart in the furnace, 
should they crack, by wrought-iron chains or links embedded in 
the cast-iron during casting, (September 15, 1850), 

3750.* Manufacture of Carbolic Acid, &c.: G 
Wischin, Manchester. (2d.)—Carbolic acid is separated 
from its solutions by carbonic acid instead of sulphuric acid. (Sep- 
tember 15, 1880). 

3751.* Steam Engines: R. Sutcliffe, Idle, York- 
shire. (2d.J—Air is admitted to the condensers when it is 
desired to stop the engines for destroying the vacuum and the 
more quickly permitting them to come to a standstill. (September 
15, 1880). 
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3753." Producing Designs upon : e Lamps, 
&ec.: A. M. Clark, London. (J. Scottelari, Paris). [24.)— 
The design is printed photographically by gelatine and bichromate 
solution and vitrified by heat. (September 15, 1880). 


3754. Coating Iron with Zinc, &c.: W. R. Lake, 
London. (J. 8. Jones and H, W. Shepard, Brooklyn, and R, Sea- 
man, New York, U.S.A.) [4d.}—The sheets are (1) pickled ; (2) 
washed ina bath of water containing one or two per cent. of any 
fusible or organic chloride whose bases are positive to iron, and 
some of the surface dross of the metal with which the plates are to 
be coated; (3) dipped into a flux bath of equal volumes of water 
and any chlorides of the organic or metallic bases whose salts are 
fusible at the temperature of the metal bath; (4) coated in the 
metal bath, which is an alloy of nickel, lead, zine, and tin. (Sep- 
tember 15, 1880), 

3755. Splints for Surgical Purposes, &c., H. 
Hides, London. (4d.]—The splints are manufactured with 
felt saturated with a stiffening solution, and perforated with small 
holes. (September 16, 1580). 


3758. Increasing the Efficiency of Steam used 
in Compound Engines: E. A. Brydges, Berlin. (\. 
N. Carvalho, New York, U.S.A.) (2d.)—Consists in the superheating 
of the steam onits way to the engine by means of hot water, com- 
bined water and steam, under pressure, or by high-pressure steam. 
(September 16, 1880). 

3760. Wheelbarrows: F. Wirth, Frankfort. (4. 
W. Pietsch, Lanstuh!). (6d. 4 Figs.1—The barrow has two wheels, 
one situated behind the other, and two feet. Ithas also a brake, 
anda trap-door in its bottom. (September 16, 1880). 


3764.* Chenille Trimmings: S. G.de Montauzan, 
Lyons, France. (2d.)—lielates to the manufacture of * spaced 
or plumed” chenille suitable for fringes, &c. (September 16, 1880). 


3766.* Registering Apperatus for Money Tills: 
G. Absell, London. [2¢).—The amount of money received is 
shown on a dial by the assistant pressing the appropriate keys on 
akey board. (September 16, 1880). 

3768.* Tube Stopper for Steam Boilers: A. M- 


Clark, London. (JL. G. Jovet, Marseilles, France), [2d.}—Con- 
sists of a long rod with fixed collars near its ends, which are 


screwed. Discs of india-rubber, or leather, &c., fit on the ends of 
the rod backed up by slightly cupped washers. (September 16, 
1880). 

3771.* Manufacture of White Lead: H. Koenig. 


[2d.}—The lead is hung in the form of 
(September 17, 


Saalfeld, Germany. 
helices in a chamber filled with an acid vapour. 


1880) 
3772.* Iron Frames and Planking for Composite 
Ships: G. Allix, London. [2¢)—Kelates to a special 


secuon of angled and single wedge-shaped frame, and to so groov- 
ing the planks to suit the specia) section of frame, that the two 
can be united by coach screws. (September 17, 1880), 

3773. Joints for Cast-Iron Pipes: J. Page, Glas- 
gow. [6d. 4 Figs.)}—The joint surface of the spigot S is made 
slightly conical, and the faucet F is formed with a shallow groove. 

















The lead ring L is shaped like a hook of tapering thickness. The 
ring is placed in the groove G with its thicker edge uppermost, 
and the spigot is then driven home, and expands the ring. (Sep- 
tember 17, 1880). 

3776.* | Machinery for Printing in Colours: T.A. 


Middleton, London, ({2d.)—A machine is described for 
carrying out the process already protected by Letters Patent 2268 


of 1876. (September 17, 1880). 
3777.4 Propelling Vessels: H. Montgomerie, 
Cleadon, Durham. ([2d.)—Upon the propeller shaft is a 


turbine actuated by a head of water “either natural or artificial.” 


(September 17, 1880), 


3778. Permanent Way of Railways or Tram- 
ways: J. Holden, Nelson, Lanc. [(d. 7 Figs.)—The 
wooden key or wedge is retained in position in the chair bya 
spring, or by the chair being formed with a recess into which the 
wood enters as it expands from wet. (September 17, 1880). 


3782.* Tilt Carts: W. Bowen. London. [2d.)— 
The tail-board is fixed to a frame formed by a backward extension 
of the shafts, the arrangement being such that the cart is tilted 
independently of the tail-board, which remains stationary, the con- 
tents being shot out beneath it. (September 17, 1880). 


3787*. Machinery for Opening, Scutching. and 
Breaking up Cotton, &c.: R. Tatham and J. Taft, 
Rochdale. [2).—(i) The material fed to such machines, after 
being operated on by a beater, is delivered at two or more places, 
and formed into two or more laps. (2) A finger and index show 
the degree of separation of the rollers, and consequently the 
amount of material passing. (3) The beater shaft carries knives 
working in different planes. (4) Relates to machines in which the 
degree of separation of the rollers controls the positio1 of the 
strap on the cones. (5) The dust is constantly removed from the 
dirt box by a travelling band and scrapers, (September 18, 1880). 


3791." Burners and Apparatus for Obtaining 
Light by Combustion of Gas or Inflammable 
Vapours: S. and S. R. Chatwood, Bolton, Lanca- 
shire. (2d.}—A jet of combined gas and air impinges upon foil 
or gauze of platinum or other refractory metal to augment the 
lighting power of the gas, (September 18, 1880), 


3794," Saddle Trees: C. 8S. Cooling, Birmingham. 
[2d.]—'the belly part is made of wood and the saddle skirt is 
drawn over it. (September 18, 1889). 


3795.* Attaching Door Knobs and Handles to 
their Spindles: E. Collins, Birmingham. (2¢.)—The 
knob is secured to the spindle by a screw passing through the 
centre of the knob into the end of the spindle. (September 18, 1880), 


3800.* Watches and Clocks: G.F. Bohme, Lon- 
don. [2d.)—Is to obtain the effect of a fusee by means of a lever 
that alters the direction uf the pull of the spring with relation to 
the barrel on which it is wound. (September 18, 1880). 


3804.* Apparatus for Treating Flour, Grains, 


~ F. Wirth, Frankfort,Germany. (//. Seck, Frank- 
fort). 


(2d.]—The screening drums are made so that their sides do 





not together form regular polygons, the distance of one longitudinal 
edge of each side from the centre of the drum being greater than 
that of the other, by which means the grain is caused to impinge 
— perpendicularly upon the screening surfaces. (September 
20, 1880). 


3808.* Dynamo Machines: F. G. Willatt, Lon- 
don. (2d}.—Kelates principally to an armature cast in one solid 
piece with radiating blades narrowing towards the centre, These 
blades are wound longitudinally and are made to revolve between 
the north and south poles of a stationary electro-magnet. (Sep. 
tember 20, 1880). 


3827. Manufacture of Iron and Steel: P. 5. 
Justice, London. ((. M, Dupuy, Philadelphia, U.S.A.) [4d.J— 
Refers to Specification 1664 of 1877. Instead of packing the 
materials in sheet-iron boxes as described before they, are ground 
and moulded into slabs or pipes. (September 21, 1880). 


3837. Hot Plates for Presses: F. G. Glaser, 
Berlin, (/. Dinnendahl, Crefeld, Germany). [6d, 7 Figs.}—The 
plates are made of wrought iron either by boring channels through 
a tolid block, or by welding upper and lower plates on to a square 
frame in which is a serpentine plate acting as a continuous line of 
stays between the top and bottom. (September 22, 1880) 


3839, Apparatus for Heating ng Closets, 
Ovens, &c.: R. M. Ritchie, Edinburgh. [6d. yh pos rg 
1 he apparatus consists of a closed water tube, one part of which 
is in the fire, and the other in the oven, The tube may be a single 
tube formed in pairs, or a series of tubes coupled together at both 
ends to form a tubular vessel, (September 22, 1880), 


3868. Machinery for Ree and Testing 
Paper, &c.: P. Lowe, Darwen. (6d. 5 Figs.|—Ihe paper 
is drawn from the roll A which is subject to the friction brake F. 
A roller C carried in arms connected to the brake strap lies ina 











bight in the paper. If the tension on the paper increases, the 
roller C is raised and slackens the brake strap, and conversely if 
the paper falls slack the roller drops and tightens the brake strap. 
(September 24, 1880. 


3926. Mail Bags or Pouches: I. H. McDonald, 
Washington, U.S.A. ((. J. Lecktel and F’, M. Horner, Muncie, 
Ind., U.S.A.) (6d. 10 Figs.}—Vrovides a bag of convenient form 
that can be securely fastened. (September 28, 1880). 


4015. Printers’ Metal Furniture: P.M. Justice, 
London. (J. L. Chapin, New York. U.S.A,) (6d. 4 Figs.}—The 
furniture is made of castiron. (October 4, 1880). 


4453. Tar Inhaling Cigars, &c.: A. Rousseaux, 
Brussels. [(6¢. 3 Figs.)}—The instrument is an imitation cigar 
tilled with cotton wool or other substance steeped in tar. (Novem- 
ber 1, 1880). 


4599. Railway Vehicles: W. R. Lake, London. 
(B. R. Esmond and H.C, van Vechten, New York, U.S.A.) (6d. 8 Figs.] 
—Relates to railway rolling stock having the axle-boxes of each 
independent pair of wheels embraced by tixed pedestals secured to 
the longitudinal side timbers of the vehicle body, to prevent fore 
and aft movement of the wheels in relation to the body. The 
invention consists in a laterally swinging saddle piece suspended 
from the top of the axle-box, which is made rigid by a suitable 





frame as regards fore and aft movement, the lower ends uf the 
sides of the saddle piece being provided with projections on which 
rest the supporting springs of the body. b!' b' are bearing projec- 
tions on the top of the axle-box. for holding the upper part of the 
saddle pieces ee. The sides of the saddle piece hang down the 
sides of the axle-box, and its lower ends e'e' are bent at right- 
angles thereto, and are located in the horns /! / of the pedestal /, 
which is secured to the wheelpiece a. (November 9, 1880). 


5416. Manufacture of Compressed Tobacco, 
&c.: W.R. Lake, London. (/. Lindsley, Pawtucket, Rhode 
Island, U.S.A.) (6d, 17 Figs.\—The tobacco is forced into a mould 
by a reciprocating plunger. The mould is open top and bottom, 
andis of such a length that the friction of the tobacco passing 
through it forms a sufficient resistance for the plunger to work 
against. (December 24, 1880). 


——s 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the piesent time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 








STEAM FIRE ENGINES IN THE NORTH 
OF EUROPE. 

AN interesting competition with steam fire engines took 
place on the 11th, 12th, and 13th inst., at Karlskrona, in 
Sweden, the competing engines being one on the American 
principle manufactured by the Ljusne Company, of Soder- 
hamn, Sweden, weighing 4214 lb. ; one by Merryweather 
and Sons, of London, weighing 3328 lb. ; one by Shand, 
Mason, and Co., also of London, weighing 3615 1b. ; and 
a emaller one by the same firm, weighing 3108 lo. The test 
was through 1000 ft. of hose, but no definite result was 





obtained on the first day, the boiler tubes of the T.jusne 
Company’s engine leaking so much as to prevent steam 


being kept up. The concluding tests were confined to the 
English engines, and we subjoin a literal translation from 
the Blekinge Lins Tidning, Karlskrona newspaper of the 
14th inst., giving a full account. From this it will be 
seen that an adjourned trial is to take place in a fortnight, 
when we expect to make known the committce’s decision 
with a description of the competing engines : 

“* The trials of fire engines were continued the day before 
yesterday. The Ljusne engine could not take part in the 
trial on account of the damage which occurred on Monday 
during the competition. Although it was not of any great 
consequence it was unable to appear, as they have not the 
necessary implements with them to repair it. In conse- 
quence the agent of the manufacturing engineer Helstraud 
made up his mind to send the engine home and have 
another sent here, to which they trust no accident will 
occur. The engine will be the same size. Ljusne will 
then in about a fortnight bave a separate trial. 

‘* The trial of the day before yesterday was to find out the 
quantity the different engines were able to deliver ; for this 
purpose two lines of hose were put out to a height of 40 ft. 
from the ground through a window in the top floor in the 
store-room in the dockyard, and then connected into one 
discharge through a window on the opposite side of the 
store-room, and delivered down an open pipe into a barge. 

** The respective engines alternately started to fill the 
barge to acapacity already known. The barge was emptied 
after each engine had done its trial and the quantity 
measured. Shand, Mason, and Co.’s large engine was found 
to deliver 604, the small engine 479, and Merryweather and 
Sons 364 cannar per minute. With this the day’s trial 
concluded. 

‘* Yesterday Shard, Mason, and Co.’s engines were taken 
to the quay by the harbour to further show their power. 
The smaller engine gave the following results: Using one 
line of hose with }4in. jet the stream was thrown 190 ft. 
with the wind and 140 ft. against. With two lines of hose, 
the one 3} in. the other 23in. inside diameter, the same 
length as before, the branches being provided with jin. 
nozzle, two jets were thrown to a distance of 139 ft. hori- 
zontally. The larger engine, with one 700 ft. length of 
hose and 1} in. nozzle, threw a jet 200 ft. horizontally, and 
with a 1} in. nozzle 180 ft. with the wind, and 167 ft. 
against. With 1gin. nozzle the large jet was thrown 
145 ft. horizontally. On the same engine—the larger one 
of Shand, Mason, and Co.—a test was made with 100 ft. of 
hose, and a nozzle of 1} in. ; the distance reached horizontally 
was 230 ft. 

“*To our former report we should like to add some 
remarks to complete itand make some alterations. Messrs. 
Merryweather and Sons’ engine made a second trial when 
the boiler was fed with fresh water, since it was found that 
mixing the salt and fresh water, which was done at the first 
trial, caused the boiler to prime very much. Their test 
turned out a little better than the former; one length of 
hose was used with ?in. nozzle, when the water was 
thrown 100 ft. horizontally from the jet, afterwards two 
lines were used with the same hose and nozzle with a 
similar result.’’ 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market. — Yesterday there was a 
smaller attendance on ’Change at Middlesbrough than 
there has been this year. The tone of the market, how- 
ever was firmer, No. 3 Cleveland pig being quoted 38s. 3d. 
and 38s. 6d per ton. There were buyers at the former 
price. Messrs. Connal and Co., the warrant storekeepers 
here, had in stock 164,700 tons. Thisis a further increase 
of 1424 tons since last Tuesday. At Glasgow Messrs. 
Connal hold a stock of 545,780 tons. Shipments are 
improving, and makers of pig iron are hoping for better 
prices in spite of the large productive power of the dis- 
trict. 


The Finished Iron Trade.—There is greater activity in 
the finished iron trade, and quotations are advancing. 
Bars are quoted 51. 7s. 6d., and angles 51. 5s. to 51. 7s. 6d. 
per ton. All the mills and forges are busily occupied, and 
there is now employed a very large number of men in the 
North of England. 


Engineering and Shipbuilding.—Both these branches of 

industry are busy. Some splendid steamers are being 
built on the Tyne, Wear, and at the Hartlepools, Stockton, 
and Middlesbrough. ‘The engine shops in the northern 
towns are well off for work. It is expected that they will 
be kept fully going all this year. 
The Bolckow Memorial.—It is now understood that the 
statue to the late Mr. Boleckow, M.P., which is to be ready 
on the lst of September, will be erected in front of the 
Exchange, Middlesbrough. 

The Coal and Coke Trades.—There is no alteration in 
the coal and coke trades. 

NOTES FROM THE SOUTH-WEST. 

Cardif.—The past week has been a holiday and con- 
sequently a somewhat broken one. Still the arrivals have 
been numerous, and have imparted an air of greater anima- 
tion to the docks. Shipments of coal have also been pushed 
forward and the clearances have attained a fair total. 
Prices are not much altered. 

Carmarthen Lead Mines.—A large quantity of rich lead 
ore has been discovered at the Grand Duchess Mine, Llan- 
gannor. It is hoped that the proprietors will now be 
enabled to employ more labour. 

Newport.—The steam coal trade continues to exhibit a 
satisfactory firmness. Comparatively little iron ore bas 
come to hand. 














Milford Docks.—A caizson for the entrance of the large 
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graving dock was put into its place on Wednesday evening, 
no hitch whatever occurring during the operation. The 
caisson weighs about 400 tons. It was built at Jacob’s 
Pill by the Milford Haven Shipbuilding Company. The 
caissons for the floating dock which are already constructed, 
will be shortly placed in position. Mr. Lake, the contractor, 
is pushing on his operations with all despatch. Mr. Brere- 
ton, the company’s engineer, visited and inspected the 
works last month, and expressed himself satisfied with the 
progress made. Although Milford Haven was visited 
during the past winter by some of the most severe gales 
ever experienced in the locality, no part of the dock under- 
taking suffered in any way from them. At the half-yearly 
meeting of the Milford Docks Company, held in London on 
Thursday, the chairman (Sir E. J. Reed, M.P.), in moving 
the adoption of the report, stated that the proposed Atlantic 
Express Steam Navigation Company was the result of a 
general conviction that greater facilities should be afforded 
for traffic between New York and Liverpool, for which 
Milford offered great advantages. 


Tredegar.—Every department of the Tredegar Iron Works 
is well employed, and orders are coming in daily both in 
the iron and coal branches. There is a lack of siding 
accommodation at many points on the company’s line, but 
this will be provided for when the Pochin pits and the pro- 
jected steel works have become accomplished facts. 


Newport Town Council.—At a meeting of this council 
on Tuesday it was stated that an arrangement had been 
arrived at with the Great Western Railway with reference 
to sundry level crossings in the town. In consequence of 
action taken by the council against a bill promoted by the 
Newport Water Works Company, as the result of a recent 
inquiry, filter beds are to be constructed at the Pantryrheos 
reservoir. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Large Order for the Italian Government.—We under- 
stand that Messrs. Greenwood and Batley, of Leeds, 
have secured from the Italian Government an extensive 
order for machinery for the manufacture of small 
arms. The Italian War Department has recently erected 
at Terni a large factory in which to manufacture various 
kinds of arms, including rifles and Vetterli guns, and the 
contract placed with the Leeds firm named comprises 
the whole of the plant with which the new works are 
to be fitted. It is expected that it will take two years to 
complete the order. 

The Stephenson Centenary.—Steps are being taken for 
a public demonstration at Chesterfield, on the occasion of 
the centenary of the birth of George Stephenson. The 








engineers of the district have been foremost in the move- 
ment, but the public bodies of the town in which Stephen- 
son lived and died are now taking the matter up. 


The Electric Light at Dronfield.—In last week’s 
** Notes ’’ it was stated that Messrs. Wilson, Cammell, and 
Co., of the Dronfield Steel Works, were introducing the 
electric light for the os of illuminating their exten- 
sive establishment by night. Eighteen of these lights are 
now in operation, and the introduction has proved a com- 
plete success, both as to lighting and on economical 
grounds. 


Iron Shipbuilding at Whithy.—Messrs. T. Turnbull 
and Son, of Whitby, have just launched another large 
steamer of nearly 2000 tons carrying capacity, for a firm 
of Ardrossan steamship owners. The new steamer, which 
will be called the Baron Ardrossan, will be completely 
engined and fitted out. The iron shipbuilding trade con- 
tinues to be very brisk at Grimsby, as orders for several 
large vessels are in hand, and in course of execution, which 
will give constant employment for the remainder of the 
year. 


Falling off in the Coal Trade to Hull.—The quantity of 
coal sent ky both rail and canal from the south and west 
Yorkshire collieries to Hull during the past quarter shows 
a falling off to the extent of over 26,300 tons when com- 
pared with the corresponding quarter of last year, when 
256,930 tons were sent, as against 230,567 tons in the 
quarter ending March last. The collieries in South York- 
shire which were laid idle by the recent strike suffered 
greatly. 

How Railway Rates affect the Sheffield Trade.—The 
Sheffield Corporation is taking means to remove the 
anomalies which exist in connexion with railway rates from 
the town. A committee representing the more important 
manufactures and trades of the tewn has been appointed to 
inquire into the charges of the railway companies, more 
especially with regard to transits from here to Hull and 
Liverpool. During the past few years there has been no 
new Bessemer process undertaken in the town, whilst in 
the Lancashire and Northern districts this branch is extend- 
ing. It is held that this is caused by the action of the 
railway companies, who are placing the Sheffield district 
ya an inequality in comparison with other non-producing 

istricts. 


Engineering Trades.—In Sheffield and South Yorkshire 
generally we hear of nothing but complaints from the 
en eee houses. Trade is exceptionally dull and it is 
only in solitary instances that houses are well employed. 
Until either the iron or coal trades revive it is feared that 
there will be little amendment. 





AN UNDERGROUND RaILwaY FOR CHICAGO.—A move- 
ment is being made in Chicago to build an underground rail- 
way from the river north to the city limits in connexion with 
the proposed rapid transit system to Evanston and Luke 
Forrest. The cost of tunnelling and laying a track in the 
tunnel to the city limits is estimated at 2,600,000 dols. 





LIvERPOOL ENGINEERING SocretTy. — At the usual 
fortnightly meeting of the Liverpool Engineering Society, 
held at the Royal Institution in Colquitt-street, on Wednes- 
day the 13th inst., a paper by Mr. G. C. Thompson on 
‘* The Application of Natural Forces to the Production of 
Motive Power,” was in the unavoidable absence of the 
author read by the honorary secretary. 





ACCOMMODATION FOR TRAVELLERS AT BERLIN.— 
Travellers to the Continent will no doubt learn with great 
interest and pleasure that a decided step towards their 
comfort has been made by the opening, on the 9th ult., 
at Berlin, of a general inquiry and reading-room at the 
head offices of Messrs. Brasch and Rothenstein, Friedrich- 
strasse 78, Berlin, W. The particulars we have received 
skow that this firm are doing their best to reduce the 
inconvenience of travellers, particularly those from other 
continents, to the least possible amount. They have 
opened, free of any charge, a general inquiry and reading- 
room, in which particulars as to passenger and goods 
transport by rail or ship can be had on application. The 
reading-rooms, one set apart for ladies, are supplied with 
the leading commercial, political, and scientific papers of 
all countries, and are, we are informed, most elaborately 
equipped ; post, telegraph, and telephone stations are at 
the offices. Travellers may have their letters or luggage 
addressed to these offices, and have them sent to any part of 
the globe on telegraphic or written request, free of charge, 
except that of actual transmission, saving the traveller all 
such trouble as frequently arises from custom houses, 
insurances, clearance, &c. Messrs. Brasch and Rothen- 
stein deserve every encouragement for the enterprising and 
generous spirit in which they have arranged to give such 
useful accommodation at their new central bureau, and they 
moreover deserve liberal patronage in connexion with their 
universal ticket and forwarding offices, where tickets of 
most of the large shipping companies may be obtained, and 
goods forwarded to all parts of the globe. Branch offices 
in London, Paris, Vienna, Frankfort, Leipzig, and a 
number of other places facilitate matters materially. We 
shall be pleased to learn that the inquiry and reading- 
room so generously placed at the disposal of the travelling 
foreigner are largely attended, and found to meet all that 





they promise. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Tue spring meeting of the Institution of 
Mechanical Engineers was held on the evenings of 
the 21st and 22nd inst. at the meeting hall of the 
Institution of Civil Engineers, Mr. E. A. Cowper, 
the President, being in the chair. 


RIVETTED JOINTS. 


The first paper read was one by Baron Clauzel, 
of Toulon, “On Rivetting, with special Reference 
to Shipwork,” this consisting of a theoretical 
investigation as to how joints should be designed to 
have a given resistance, and what is the maximum 
resistance to be obtained from a joint having a 
given number of rows of rivets. From this the 
following fundamental principle was deduced :— 
that the resistance for any mode of fracture must 
not be less than the resistance to tearing across at 
the inside row of rivets; the actual resistance of 
the joint will then be equal to that resistance, and 
if the joint can be designed so that all the resist- 
ances to all modes of fracture are equal, then it will 
be of equal resistance throughout. From!'these prin- 
ciples the following deductions were drawn : first, 
that it is impossible to make any joint as strong as 
cither of the solid plates it unites unless the weaken- 
ing due to the inside row of rivets is balanced by 
friction in some special case ; secondly, that the 
pitch of the inside row of rivets should be as great 
as possible; and finally, that the insertion of an 
additional row of inside rivets, having the same 
pitch as the rows beyond it, does not add anything to 
the strength of the joint. These deductions were 
followed by general formule of an intricate nature 
which were succeeded by a mass of so-called prac- 
tical formule hardly more lucid, the application of 
these practical formule being also given at some 
length. As this paper was hardly of a nature suit- 
able for reading at a meeting, only short selections 
from it were read by the secretary, and at its con- 


clusion, as Baron Clauzel was unavoidably absent, 
the President proposed that Professor Kennedy’s 
paper on “Results of Experiments on Rivetted 


Joints made for the Institution of Mechanical En- 
gineers’’ should be then read so that the discussion 
on both these papers might take place at once. 

We commence the publication of Professor 
Kennedy's paper in extenso on page 436 of our pre- 
sent number. On the conclusion of its reading the 
author explained a modified arrangement for test- 
ing rivet steel while it was still in the form of rods 
or bars, so as to obtain a result as nearly as 
possible akin to the shearing action produced 
by the edges of the plates on the rivets; this 
consisted in taking a couple of pieces of plate, drill- 
ing holes in them, and then turning these pieces of 
plate into concentric rings or washers, which when 
put in the machine were held so that the stress was 
applied to the outside of the rings. When tests 
were thus made the meeting were informed that the 
shearing strain rose to 27.5 tons, being 27 per cent. 
higher than the shearing strain shown by rivets 
actually rivetted into the plates in the ordinary way ; 
this shearing strain of 27} tons being also 4 per cent. 
greater than the shearing strain attained in testing 
the same steel in the usual way. Many of the 
broken test joints and pieces of solid steel experi- 
mented on to obtain their resistance independent 
of the rivetting were shown on the council table as 
well as all the rivets which failed from any cause 
during the tests. 

The discussion was opened by Mr. Tweddell, who 
referred to the supplementary paper prepared by 
him at the request of the Research Committee on 
rivetted joints, showing the rules of practice used 
by various manufacturers. This paper we shall pro- 
bably publish next week. He said that the very low 
elastic limit brought to light by Professor Kennedy's 
researches, would naturally considerably reduce 
the margin of strength engineers were at present 
in the habit of employing. The new turning 
point in the life of steel when the elastic limit 
was first exceeded could, he thought, be very 
properly designated by the term} introduced to 
describe it as the limit of fatigue. With regard 
to the results shown in the paper, that a large margin 
of metal outside the rivet holes did not add much to 
the strength of the joint, he said he considered this 
a valuable fact to have arrived at, as of course this 
margin was unnecessary, as far as caulking at least 
was concerned. Caulking itself he considered as 
perfectly unnecessary in good work, where, if the 
holes were fair and the edges even, only very light 


fullering should at the most be required. Refer- 
ring to Baron Clauzel’s paper, he said he considered 
it an exceedingly valuable one for the office of a 
scientific expert, but he could hardly look on it as 
of any use to a practical boilermaker. The only 
table capable of easy application was one for deter- 
mining the diameter of rivets, and part of its value 
was lost, owing to its not being given in English 
measures. 

Mr. Webb, of Crewe, who spoke next, said that 
at Crewe they had quite given up caulking in the 
ordinary acceptation of the term, and illustrated b 
a sketch on the black board what they now did. 
This consisted in slightly grooving the bevelled 
edge of the plate down the middle by means of a 
round-footed tool whose heel abutted on the lower 
plate. Asa further precaution to insure tightness 
in their rivet joints before putting them together, 
they sponged them over very carefully with hot 
water and sal ammoniac in order to remove the whole 
of the thin film of magnetic oxide, which, if allowed 
to remain, was found to produce very serious cor- 
rosion. By these means it was possible to get the 
joints absolutely tight at a pressure of 160 Ib. per 
square inch. With regard to the author’s remark 
in his paper that corrosion generally took place in 
the inside of boilers and on the outside of ships, he 
could not entirely agree ; they had, he said, some 
corrosion on the insides of their cattle vessels caused 
chiefly, he believed, by the requirement of the Board 
of Trade compelling them to coat them with lime- 
wash after each voyage. They also had had some 
corrosion on the outside of their boiler barrels as 
well as inside between the rivets going through 
the tube plate angle iron. This they had remedied 
by using a broader flanged angle iron, as well as 
rivets of smaller diameter. He said he had made 
over 100,000 tests of steel plates, but had only had 
two plates fail in actual work; this failure, he 
thought, was solely attributable to the want of care 
on the part of the men who worked the plates up. 
He had lately been sent a plate from a boiler which 
had failed, and imagining this might have arisen 
from ill-treatment, having regard to what he had 
lately seen published and illustrated in the 
technical papers on the subject, he had the plate 
cut in two and one half of it put away; the other 
half he caused to be annealed in the usual manner, 
namely, by bringing it to acherry red heat and then 
simply allowing it to cool without covering up in 
any way with sawdust or ashes, and he found it per- 
fect, having tested it in their usual manner by 
punching a # in. hole in a 2 in. strip and then drift- 
ing it out to a diameter of 2in. All their holes 
for boiler work were punched in a Jacquard machine, 
the plates then annealed, and afterwards bent in the 
rolls ; they only used the rimer slightly when they 
had three thicknesses of plate to deal with as in inside 
and outside cover straps, the hole in the plate being 
then punched as nearly parallel as possible, while 
the holes in covers where slightly coned. They also 
kept the heads of the rivets which were laid down 
by the hammer larger than usual, as they found 
otherwise they had a tendency to give at the edges. 
At present, he said, they were turning out two 
locomotive boilers every three days. 

Mr. Boyd observed how strikingly the results 
arrived at in Professor Kennedy’s paper were 
borne out by the practice of various manufacturers 
as detailed in the supplementary paper prepared by 
Mr. Tweddell. Two very remarkable points had 
been brought out during the investigations, namely, 
the low stress which first produced permanent set, 
and the increase of strength due to drilling or 
punching. He thought the small elastic limit 
referred to must have a most serious effect on the 
design of all structures, and that engineers must 
thoroughly realise its existence, so as to insure 
safety. 

The President next remarked that he had 
observed the same low elastic limit many years ago 
when testing some bridge links with a sufficiently 
delicate measuring apparatus, the material he 
experimented on being iron of a rather soft quality. 

Mr. Trail, of the Board of Trade, who spoke next, 
said he quite agreed with the author as to the 
desirability of always specifying the lengths of the 
test pieces used, as very varying percentages of 
extension could be obtained with different lengths. 
Ten inches he considered as a very fair standard 
length. He next drew attention to the varia- 
tion in the elastic limit in plates of vary- 
ing thickness as shown in Column II. of Table III. 
(see page 437). The small permanent sets found 








on the application of the lighter loads, he did not 








regard,the said,fas being in any way detrimental to 
the material; in fact he thought it did not do any 
more harm in the case of steel than of iron. As 
regarded the shearing strain experimentally deter- 
mined for the rivets he did not think it would be 
the same as that actually obtaining in practice 
owing to the greater absence of friction in the 
experimental shearing. 

Mr. Charles Longridge then drew attention to 
the great strength of the joint numbered 657 in the 
tables, and which he said was the highest result he 
had ever seen obtained. He quite agreed with the 
deduction that larger rivets give stronger joints. 
With regard to the statement in the paper that 
drilling or punching increased the strength, he said 
that the reverse was found in a series of experi- 
ments with which he was familiar, where there was 
always a loss of strength whether the plates were 
annealed or unannealed. This fact was, he said, 
also corroborated by Kirkaldy in a series of experi- 
ments he had carried out, except in the case of a 
few specimens, and when they were retested it was 
found they were of a superior material. He thought 
this fact might go some way towards explaining 
the results arrived at by Professor Kennedy, the 
material he was operating on being of a high class, 
namely steel. 

Mr. Schénheyder, who spoke next, said he feared 
a true result could hardly be got in the shearing 
experiments with the arrangement used, as so 
much friction would be set up during the test ; 
this he thought could to a great extent be obviated 
by simply bolting the pieces together ; and he said 
he would like to ask the author if he had observed 
any considerable amount of friction when carrying 
out the tests as described. 

Mr. Jeremiah Head referred to some tests made 
by Mr. Cowper, and previously alluded to by that 
gentleman when in loading some bridge links of 
rather soft iron, a slight permanent set was 
observed, with a load of only 8 tons per square 
inch. This fact he said he had himself also 
observed the limit at which this slight permanent 
set occurred being higher with harder iron ; with 
ordinary north-country iron he had found it tobe 
from 11 tons to 12 tons, and he thought it was not 
desirable to go beyond this limit in loading struc- 
tures. He considered there would naturally be 
great differences in the results exhibited by rivetted 
joints tested in situ in ships or boilers, and those 
tried in a testing machine, the latter having the 
advantage of always being held straight up to 
their work, while the former were generally curved 
and of a less advantageous form for resisting 
strains. He also thought much injury was often 
done by the holes for double-rivetting causing the 
plates to be permanently strained when they were 
being curved in the bending rolls; this action he 
had noticed particularly in some of the small ver- 
tical boilers made at second-class works, and it was 
even intensified by the fact that the bending often 
took place against the grain of the iron; ships’ bilge 
plates were another example of the mischief arising 
from this cause. 

Mr. John, who spoke next, asked whether 
Professor Kennedy considered the curve of exten- 
sion of iron under test would be the same as that 
shown for the steel plates. From some experi- 
ments he had himself made, he said he considered 
the modulus of elasticity should not be looked on 
as a constant quantity but rather as a function of 
the stress applied. He had found it to vary con- 
siderably with different loads. As regarded the 
effect of punching he did not think it would be 
very injurious with thin plates, say, }in. to 3 in. 
thick, but he had experimentally found that with 
thick plates it ranged up toa reduction of strength 
of as much as 30 per cent.,and from this he thought 
that some of the conclusions arrived at by the 
author were perhaps a little too sanguine. 

The meeting then terminated for the evening, and 
on its resumption on the 22nd inst., Mr. Halpin ob- 
served that he had lately seen some tests made which 
showed that the load at which rupture took place 
was considerably below the maximum load to which 
the bar had been subjected during the trial. When 
the specimen was under test it was made to record 
a diagram automatically, which showed the loads 
and extensions during every instant the test was 
being carried out.* 

Mr. Lavington Fletcher gave some particulars of 
an experimental boiler which had been constructed 





* We hope shortly to completely illustrate the testing 
arrangements referred to by Mr. Halpin. 
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by the Manchester Steam Users’ Association, from 
which 16 strips were subsequently cut and sent to 
Mr. Kirkaldy’s in order to check the tests. The 
plates were double-best Snedshill y’; in. thick. The 
test pieces broke with an average strain of 20.6 
tons per square inch. The experimental boiler was 
7 ft. in diameter and was composed of seven belts 
of plates each about 3ft. wide; the flues being 
2ft. 9in. in diameter. The hand rivetting gave 
way at 300 Ib. and the machine rivetting at 310 lb. 
per square inch, this giving a load of 20 tons per 
square inch on the section of metal remaining 
between the rivet holes, which almost equalled the 
original strength of 20.6 tons. All the holes were 
punched, the boiler being iron. In some other 
tests they had made they found some double- 
rivetted joints took 16.22 tons in the solid metal, 
and some single-rivetted 13.58, being respectively 
53.8 and 41 per cent. of the strength of the original 
plates. As regarded sample rivetted joints tested 
in the machine, he said he thought they gave 
lower results than those actually tested in boilers, 
as in the latter case having the support of con- 
tiguous plates, they were better able to stand up to 
their work to the last. The experiments made for 
them by Mr. Kirkaldy certainly did show that the 
strength of the plates was increased by punching, 
the bolster used being 4; in. larger in diameter 
than the punch. He said he quite agreed with Mr 
Head in his remarks as to the damage done to the 
edges of plates having holes in them when passed 
through the bending rolls. In a locomotive boiler 
made by Stephenson, which had exploded some 
time ago, he had found at the place of rupture a 
perfectly fine nick or hair crack, which could hardly 
have been detected by the eye. A sister boiler was 
then cut up and exactly the same action was found 
to be going on. He concluded his remarks by 
saying that as the Manchester Steam Users’ Asso- 
ciation had carried out these experiments on an 
actual boiler, he hoped the Institution of 
Mechanical Engineers would see their way to do 
likewise, as they had already commenced the very 
useful work of experimental research. 

Mr. Jeremiah Head then explained, by means of 
a sketch, why he considered the metal left between 
the holes after punching to be stronger if the hole 
in the bolster was larger than the punch, as in this 
case the metal round the hole could be compressed, | 
whereas were the bolster hole and the punch of 
practically the same diameter the burr would be 
more cleanly cut out without compressing the 
adjacent metal. 

Professor Unwin remarked through the secretary 
that the first point of importance brought out 
in these experiments seemed to be that if the 
specimens are properly designed, and if the tests 
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Fig. 6. THROOP’S CYLINDRICAL WHEAT BRUSH 
MACHINE. 
are made with the necessary skill and care the 
size of the specimens operated on has little effect 
on the results. The earlier experiments made did 
not, he said, show this. If the results obtained with 
different sized specimens were not uniform, it must 
be inferred that they had been injured either in the 
way they were prepared or from the mode in 
which they were tested. It was also to be re- 
marked that the specimens tested by the Research 
Committee differed from those previously tried, as 
they were cut from wide plates previously drilled 
or punched, and they were so cut that the flow of 
metal after the elastic limit was passed was similar 
to that obtaining in an indefinitely wide plate. 
The experiments showed a distinct gain of strength 
on punched plates, this gain being less in the drilled 
specimens, although quite appreciable. This pheno- 
menon had first been observed in the preliminary 
report presented to the committee, and was con- 
firmed by Mr. D. Adamson’s experiments. A 
similar gain of strength in rivetted joints had 
always been previously attributed to the friction 
set up between the plates. With regard to the 
increase of strength in short bars, Professor Unwin 
agreed with the author in disbelieving that this 


| was due to restricting the selection of a weak section 


by the testing load if the bar is shortened, but he did 
not agree with Professor Kennedy’s own explana- 
tion, which he considered insufficient. The perma- 
nent set did not, he thought, indicate in any way the 
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stress existing in the material at the moment of 
fracture. The explanation of the apparent increas 
of strength in drilled plates he said he considered 
would probably be found to be extremely simple. 
The comparatively unstrained metal behind th 
rivet holes prevented the flow of metal which 
occurred in or during long test specimens. Con 
sequently in the drilled specimens the contraction 
is less than in ordinary test pieces ; the contraction 
being less the strength is greater. This action was 
found to take place, he said, with india-rubber also 
when undertest. Bearing pressure, he thought, might 
also be excluded in future from consideration in 
designing rivetted joints. Some of the experiments 
seemed to show that the bearing pressure was high 
enough to injure the rivets, but the evidence on this 
point was very contradictory. 

As Professsr Kennedy was unfortunately unable 
to be present on the second evening of the meeting 
his reply to the discussion was read by the secretary. 
He said he wished to point out that the results of the 
experiments did not confirm the proportions given 
in Mr. Tweddell’s table, which was compiled from 
the practice of various makers. The mean pro- 
portion given for a three-eighths single-rivetted lap 
joint of iron if used for steel would give a strength 
of only 43 per cent. of the solid plate or the best 
proportion but 51 per cent. against 61 per cent. in 
the case of the steel. The chief points he con- 
sidered which the experiments had shown were 
that when soft material was used the joint was 
greatly assisted by the increase of strength after 
perforation, and that while steel plates are thus 
strengthened there is nocorresponding increase in the 
shearing strength of steel over iron rivets. There 
fore the proportion of joints of maximum strength 
in iron and steel differ considerably, the latter 
requiring a greater proportion of rivet area, a fact 
which must be recognised by engineers in dealing 
with the new material. Owing to the impossibility 
of using sufficiently large rivets, the proportionat« 
strength of single-rivetted steel joints diminished 
much more rapidly than those of iron as the plates 
got thicker, and for this reason in single rivetting 
no practicable dimension of rivet which can be 
used would allow greater strength in steel than in 
iron joints, the limit being reached with plates 
about 3 in. or 3% in. thick, beyond which size the 
strength will be equal for either iron or steel with 
single rivetting and any size of rivet which practi- 
cally can be used. As regarded the early permanent 
set observed, he considered this peculiarity was not to 
be found with steel alone, but was common to all 
very ductile materials. He did not think this early 
permanent set need be taken into account with rela- 
tion to factors of safety. With some hard materials, as 
tempered steel, this slight permanent set commenced 
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from the very beginning of the loading, which was 
possibly due to the material being in a condition of 
initial strain. He said he much approved of Mr. 
Tweddell’s proposal to call this first range of per- 
manent set limit of fatigue, which he thought would 
prove to be a very servicable expression. Mr. 
Longridge’s and Mr. Head’s remarks, he said, clearly 
showed up the differences between hard and soft 
materials, such as ordinary boiler plate and soft 
steel, and pointed to the necessity for determining 
the best proportions for the joints of each. In 
reference to Mr. Schénheyder’s remarks as to the 
friction arising from the use of the testing appa- 
ratus when making experiments on shearing, he 
admitted there was undoubtedly some friction to be 
overcome, but this was included in the result, 
which was, therefore, somewhat higher than the 
true shearing resistance. As the blocks could, 
however, be readily knocked apart by a blow from 
a light hammer, after a test which had perhaps 
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gone up to 20 tons, he did not think there could 
have been any great amount of friction. In reply 
to Mr. John’s remarks, he said he had always found 
the extensions proportional to the load up to about 
14.2 tons per square inch, thus proving the modulus 
of elasticity to be constant when the elongations | 
were measured on the sample itself. The curve on 
the diagram showing the extensions and _ initial 
permanent set was very similar to one obtained 
from a bar of soft iron, except that in the latter 
case the permanent set took place earlier than at 
eight tons per square inch. In hard iron the per- 
manent set would probably take place later, and 
the breakdown of the material would not, he 
thought, be so well marked. 

In proposing a hearty vote of thanks to the 
author for his excellent paper, the President said | 
that he did not at all consider the small amount of | 
permanent set alluded to as of any consequence ;}| 





he had himself frequently observed it measuring it 
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AND OSBORNE’S ELECTRIC MIDDLINGS SEPARATOR. 


with a suitably constructed instrument. In testing 
to destruction some girders which he had con- 
structed for that purpose, he always heard a good 
deal of noise and cracking before they finally gave 
way. As regarded the grooving in boilers referred 
to by some of the speakers he thought it was often 
started by some injury done to the metal when the 
boiler was being made. The friction in the rivet 
shearing apparatus could not, he said, be large as 
the blocks had never got seriously jammed in use. 
He tendered his best thanks to Professor Kennedy 
in the name of the Institution for the very liberal 
use he had allowed them of his testing machine, 
which he said he (the President) had himself also 
used commercially for testing the properties of 


| various substances. 


THRASHING MACHINERY. 


The next paper read was a very excellent one by 
Mr. W. W. Beaumont, of London, on “ Thrashing 
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Machinery” which was very fully illustrated by 
numerous large diagrams. This paper we intend 
to reproduce in an early number, it being the more 
valuable as very little information on the subject 
was before available. The author pointed out the 
primary operations performed in thrashing, and 
then entered into a very complete description of 
Messrs. Ransome’s machine, aided by the diagrams 
prepared from the drawings kindly placed at his dis- 
posal by that firm. Clayton and Shuttleworth’s, Gar- 
rett’s, Davey, Paxman and Co’s., Gibbon’s, Robey’s, 
and other machines, were similarly described, after 
which the author proceeded to give a number of 
general and special constants for the machines, 
these constants referring to all the principal details 
as shakers, caving riddles, lower shoe sieves, second 
dressing shoe sieves for first and second fan blasts, 
and for screens. At the conclusion of the reading 
of the paper Mr. Beaumont drew attention to 
samples of Gaucher’s patent beaters made of 
malleable cast iron, as well as to some photographs 
of their machines lent by Messrs. Clayton and 
Shuttleworth, and an iron forecarriage lent by 
Messrs. Garrett, forged in a Piedbceuf hydraulic 
flanging press. 

The discussion was opened by Mr. Jeremiah 
Head, who said that it had fallen to his lot as 
member of council to read Mr. Beaumont’s paper 
previous to its publication, and that he had done 
so with a very great amount of profit to himself. 
He mentioned that he had a brother in Ipswich 
largely interested in the manufacture of these 
machines, but he hardly hoped the Institution 
would give him credit for much special knowledge 
of the subject from the fact of this family con- 
nexion. He referred to the great advantages pro- 
duced by the use of these machines over the old 
method of treating corn, naturally involving much 
waste and necessitating the whole crop being 
brought into one central spot, which offered great 
facilities for the malicious incendiarisms which so 
frequently occurred formerly. The present method 
permitted the machine to be brought to the work, 
and avoided the useless moving about of very 
large quantities of straw which could now be con- 
veniently stacked in the fields. He also said he 
thought that with the present facilities of manu- 
facture iron and steel might be much more exten- 
sively used in the construction of these machines; 
thin steel plates could be either corrugated or 
pressed into Mallet buckled plates to give them the 
necessary stiffness when used in side-panelling. 
He also observed that many makers had formerly 
used a fan blast for elevating the corn which they 
now seemed to have abandoned in favour of a 
Jacob’s ladder, and asked if the author could give 
any reason why this change had been found 
necessary. 

Mr. Rich, who spoke next, referred to the very 
exhaustive trials made by the Royal Agricultural 
Society at Cardiff in 1872, on thrashing machines, 
which we fully described at the time. He alluded 
to the practical unanimity. which now existed 
amongst makers as to sizes and speeds of the 
machines, 4 ft. 6 in. drums and 1884 ft. speed of 
driving belts per minute being now almost universal 
standards, With respect to the use of iron he had 
not seen it, he said, very much repeated since shown 
by Messrs. Robey at Cardiff in 1872. He alluded 
to the use of the light wooden connecting rods 
inside the machines, where he thought they were 
very advantageously applied, as they worked well 
in spite of the fact that they were always smothered 
in dirt and dust. In answer to a question from the 
President he said the sheaves were always put in 
parallel to the drums when it was wished to obtain 
straw for thatching. The Royal Agricultural Society, 
he said, were still in want of a good guard, none of 
those at present in use fully answering their require- 
ments ; a good feeder was still also a desideratum. 

Mr. Pendred, who spoke next, said that as long 
ago as 1862 he had made a thrashing machine with 
a 5ft. 6in. drum, the largest which was probably 
ever made. He referred to the great ingenuity 
required to make the drum spindle run nicely at a 
continuous speed of 1300 revolutions per minute 
amidst such an amount of dust, and transmitting 
about 12 horse power. In some machines he had 
lately seen, where the chopped-up straw was used 
to make cattle food, the cutters were successfully 
running at as much as 2000 revolutions per minute. 
The profit on the machines, he said, was so small 
that it hardly left room for any improvement, 
many makers stating that they only built a thrash- 
ing machine in hope of selling a portable engine 


along with it. He illustrated, by a sketch on the 
black board, an arrangement which had been 
patented many years ago in connexion with an ore 
separator, where the natural length of the swinging 
pendulum had been obtained by an ingenious 
means for giving motion to the sieve ; this idea, he 
said, he thought might be applied very advanta- 
geously to thrashing machines. 

In replying to the discussion, Mr. Beaumont 
observed that the number of screenings performed 
by the machines had been increased at the wish of 
the farmers, who desired to send their corn to 
market in the best possible condition. Blast 
elevators had, he said, been used by some makers, 
but had been abandoned in favour of Jacob’s 
ladders, because they broke the grain ; this, how- 
ever, had been partially obviated by covering the 
insides of the chambers with leather. As regarded 
the more extended use of iron and steel in the con- 
struction of machines, he thought it was chiefly 
hindered by the difficulty of getting repairs 
executed in the many out-of-the-way places the 
machines were used in; any ordinary country 
wheelwright could do repairs in wood, but doing 
them at all in steel or iron was quite another matter. 
With reference to Mr. Rich’s remarks he said he 
fully appreciated the results obtained by the Royal 
‘Agricultural Society at Cardiff, but he did not 
frepeat them in his paper, which was chiefly a 
description of thrashing machines, and not of the 
work they did. Diagonal feeding in the machine 
he said was resorted to in order to obtain as uni- 
form wear as possible of the drum, as otherwise 
the wear was liable to become very uneven. Some 
makers he said had endeavoured to shorten the 
length of the shaker pendulums, but not to the 
extent indicated by theory so as to make them 
synchronise. Automatically weighing the corn in 
sacks was, he said, not usually practised in connexion 
with thrashing: machines ; it was generally done at 
the dressing machines. 

The Presiderit then proposed a vote of thanks to 
Mr. Beaumont for his valuable paper, and announced 
that the summer meeting at Newcastle had been 
definitely arranged by the Council to commence on 
the 2nd of August. 








INTERNATIONAL EXHIBITION OF 
MILLING MACHINERY.—No. V. 
By D. G. Tepper. 

THE Agricultural Hall is now in the hands of the 
exhibitors of mill machinery and presents a busy 
scene. Huge packing cases from America and the 
Continent are being continually unloaded, and 
already some five or six of the principal exhibitors 
have raised their mill byildings two and three floors 
high, while some have a large amount of their 
machinery in position; but although working night 
and day a tremendous task is before those who are 
preparing complete systems of milling if they are 
to be in running order by the 10th of May. Such 
an important exhibition will not have been seen 
before in any part of the world, and it is very 
greatly to be regretted that it can only remain 
open for five days. 

Continuing the description of machines to be 
shown, the stand of Mr. J. W. Throop claims atten- 
tion, as several novelties are to be there exhibited. 
Figs. 1 to 5, on page 428, represent in detail Gray’s 
American belt-driven roller mill, of which six 
specimens will be shown, each mill being fitted 
with rolls of the surface necessary for performing 
one of the six reductions made in Gray’s gradual 
reduction system of milling, which has become very 
popular in America, and on which process a mill 
capable of turning out 250 sacks per day is being 
erected for a prominent miller in Glasgow. Fig. 1 
represents a vertical central section through the mill 
at right angles to the axis of the rolls ; Fig. 2a top 
plan view of one pair of the rolls; Fig. 3 a cross 
section on an enlarged scale, illustrating the form 
of the teeth ; Fig. 4a side elevation of the upper 
part of the machine ; and Fig. 5 a vertical cross 
section of the machine, on the line y y, Fig. 1. 

A represents the main frame, made in a hollow 
box-like form. B C represent the grinding rolls, 
of which two pairs are shown ; and D represents 
the feed hopper by which the material to be treated 
is delivered to the rolls. Both rolls of each pair are 
provided with spiral ribs or teeth a, of uniform size 
and all curved in the same direction. Each tooth 
or rib is made of a height equal to about one-half 
its width, which latter will vary from one-sixth to 








one-fortieth of an inch, according to the character 





of the material to be treated. One side or face of 
each tooth or rib is inclined, while the other side is 
nearly upright, the upright side standing in a plane 
tangential to a central circle of from 1 in. to 3 in. in 
diameter, as indicated in Fig. 3. One roll, B, of 
each pair has the upright faces of its teeth on the 
rear side, while the companion roll C has the upright 
faces of its teeth or ribs on the front side, as shown 
in Fig. 3. 
The rolls B are each mounted in fixed bearings 
on the frame, and the rolls C each sustained in the 
upper ends of arms E, which swing upon pivots F 
at their lower ends. Each arm is drawn inward to 
force the roll against its companion by means of a 
rod G, provided with a spring and adjusting nuts. 
The rods G have their inner ends mounted on 
eccentrics H, which are carried by transverse shafts 
I, mounted on the frame ; and the ends of the two 
shafts are provided with crank-arms J, and con- 
nected by a rod K pivotted to these arms, as shown 
in Figs. 4 and 5. By moving the rod K, which 
may be done from either side of the machine, al] 
the eccentrics are operated simultaneously and the 
movable rolls thrown instantly into or out of an 
operative position, and this without destroying the 
adjustment of the parts which control the exact 
position of the rolls when they are in action. 

The arrangement for transmitting motion to the 
rolls is as follows: A countershaft, M, carries 
pulleys of different sizes, from which belts are 
extended to pulleys on the respective rolls, as 
indicated by the dotted lines in Fig. 1. The counter- 
shaft is mounted in vertically adjustable bearings, 
and is depressed in order to tighten the driving 
belt. The mills will be exhibited in motion, five 
being fluted to suit the different breaks and one 
for softening middlings. 

Throop’s cylindrical wheat brush machines, of 
which several will be exhibited, are now recognised 
in this country as standard machines, but Fig. 6, 
page 428, shows a new machine in which the brush 
is made conical, and the wear is taken up by lower- 
ing the outer case, the brush itself not being moved. 
But the most novel machine which will be exhibited 
on this stand, or perhaps in the show, is Smith and 
Osborne’s electric middlings purifier. This machine, 
which is illustrated by Figs. 7 to 9, page 429, was 
exhibited for the first time at the exhibition of 
mill machinery held at Cincinnati last year, and 
since then a company with 300,000 dols. capital has 
been formed for its manufacture and sale. Mr. 
J. W. Throop is the sole agent for this country. 

The purifier consists of a properly constructed 
frame with a sieve resting upon the top, and a con 
veyor underneath to remove the purified middlings, 
with slides to cut off and separate the latter at the 
will of the miller. Above the cloth sieve at a dis- 
tance of lin. to 2in., are placed hard vulcanised 
rubber rolls or cylinders, 6 in. in diameter, } in. thick, 
and 9in. long. Usually three of these rolls are revolved 
upon a single shaft, as seen in the cut, and these 
series of three are placed 14 in. apart. These rolls 
revolve at a speed of thirty revolutions per minute, 
under and against a sheepskin cushion, the friction 
from which generates the electricity in the rolls 
which is employed to remove from the top of the 
material passing over the agitated sieve the bran 
and light impurities. This sheepskin cushion, as is 
seen in the engravings, is under an adjustable pres 
sure which regulates the amount of electricity to be 
generated. The rubber rolls are driven by small 
bevel gears from one light shaft. 

The bran and other impurities taken up by the 
rolls are brushed off by the sheepskin cushions as 
the rolls revolve against them, dropping into tin 
troughs in proper position for each series of rolls, 
and are then carried by endless straps with sweeps 
attached to the side of the machine, where they are 
collected automatically and discharged through one 
spout. 

The operation is as follows: The middlings pass 
through the feed roll to the head of the sieve, 
which is clad with cloth of different degrees of 
fineness. The motion of the sieve causes the bran 
and fibre to rise to the top, and the pure middlings 
from their specific gravity to work to the bottom 
and pass through the sieve cloth. At about 2 ft. 
from the head of the sieve the work of the electrified 
rolls in removing the impurities commences, and is 
continued from one series of rolls to another to the 
end of the machine. The sieve, with a motion of 
about 400 revolutions per minute, is usually clad 
at the head with 4 ft. or 5 ft. of No. 8 cloth, which 
carries through it all the very fine middlings and 
the flour dust. 
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The balance ot the sieve is clad with cloth vary- 
ing in numbers from 6 to 0, according to the 
middlings to be purified, the tail for the first opera- 
tion being as coarse as 0. On each subsequent 
operation a finer cloth at the tail should be used, 
and for the last as fine as No. 2. The purified 
middlings from the whole sieve are either run 
together or separated by sections; as best suits the 
miller’s purpose. 

Messrs. A. B. Childs and Son will exhibit Weg- 
mann’s porcelain roller mill, which has been very 
much improved of late, and is undoubtedly one of 
the most popular and efficient machines for grind- 
ing middlings. The most recent improvement in 
the “ Victoria’’ two-roll machine has been the adap- 
tion of noiseless gear for driving the rolls. This 
gear has been the subject of a recent patent. Mr. 
Wegmann claims that his invention is founded on a 
well-known principle in acoustics, that if a vibrating 
body is touched while in motion by any hard sub- 
stance the vibration is destroyed, and consequently 
the jar and noise it produces. Fig. 12, page 432, shows 
one of the gear wheels in plan and section. Plates 
are bolted to the sides of the wheels, forming a 
receptacle which is filled with shot, entirely pre- 
venting the usual noise made by gear wheels, and 
which had been found most inconvenient where a 
large number of roller mills worked side by side. 
In practice this invention has proved most satisfac- 
tory. 

On this stand will also be shown a lathe (Fig. 10, 
page 432) for fluting chilled iron rollers for reducing 
wheat, made at the Oerlikon Works, near Zurich. 
The lathe works automatically, the man in charge 
having only to replace the cutting tools as they are 
worn off. According to the change wheels which 
may be used, and the regulation of the ratchet 
wheel, the number, size, and angle of the grooves 
can be altered at will. The machine to be exhibited 
serves for grooving rolls up to 300 mm. (11.8 in.) 
diameter and 500 mm. (19.7 in.) length with 300 to 
900 grooves. On the same principle machines are 
built for grooving rollers up to 500 mm. (19.7 in.) 
diameter and 1000 mm. (39.4 in.) length. Two or 
three rolls are grooved at a time. 

The grinding machine, Fig. 11, page 432, is used 
for grinding either] porcelain or chilled iron rolls, 
and is adapted for rolls of 200 mm. (7.9 in.), to 
380 mm. (15 in.) diameter up toa length of 500 mm. 
(19.7 in.); it can also be made for larger sized rollers. 
Messrs. Childs and Son will also exhibit a disin- 
tegrating apparatus, Fig. 13, by A. Millot, of Zurich. 
This machine is intended to be used for reducing 
maize to meal, and contains two grooved discs fur- 
nished with teeth set in concentric rings, and also 
grooved. The discs are adjusted towards each other 
by means of a screw acting upon the end of the main 
shaft. At the opposite end of the counter-shaft is a 
stud and counter-stud, the latter bearing against a 
spring for imparting the necessary elasticity of 
pressure at the time of the recoil of the main shaft. 
Messrs. Childs will, in addition to the above, show 
two purifiers by M. Millot, the one for coarse, and 
the other for fine middlings. 


ON STRENGTH OF CRANKSHAFTS.*® 
By J. T. Mitton, Assistant Chief Engineer, Surveyor to 
Lloyd’s Register. 

AT the meetings of this Institution in 1879 I had the 
honour to read a paper ‘“‘ On some of the Causes of the 
Failure of Crankshafts,’’*+ in which it was shown that 
the bending moment produces a very considerable portion 
of the strain on qunkshatie, even when all the bearings are 
in line; whilst if the bearings are allowed to get out of 
line the bending moment produces a very considerable 
increase of strain, a strain, in fact, very much ter than 
that due to the twisting moment. This was illustrated by 
a series of curves showing for five different types of engines 
the strains on each bearing for any position of the cranks, 
both when the bearings were; lineable and when one 
or other of the bearings was removed, a condition which I 
pointed out as being equivalent to the limit of unlineability 
likely to take place, and one which is by no means unlikely 
to occur in practice every time a bearing is allowed to 
become heated. 

These yo ag showed that, with the engine in good 
working order, the second and third journals from forward 
have each to transmit the twisting moment of the forward 
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TABLE III.—Table showing the Ratio of the Strain in 
Engine B to that in Engine A for the same Twisting 
Moment exerted. 














Angle | After Crank; Second Bear- ‘hiv Bearing, 
between |Pin Bearings|ing, with First) with Fourth 
Cranks. Lineable. | Bearing Slack. |Bearing Slack. 

deg. | | 

90 .86 74 -70 
100 } 86 74 Pr i | 
110 95 74 .68 
120 94 74 | 68 
130 | 93 am «| 68 
140 94 74 67 
150 -90 74 .66 
160 -90 74 65 
170 90 74 .66 
180 90 74 | 67 





cases, but in ongine D, with cranks at 1.30 deg., the increase 
is not so marked, it being only 1.11 and 1.53. 

In the present paper, I wish to lay before you the effect 
produced on the strains on the shafting by variations in the 
angles between the cranks, and also by a variation in the 
length of the stroke. 

For this purpose I have taken the indicator diagrams of 
a pair of engines with cylinders of 30 in. and 60 in. in dia- 
meter and 39 in. stroke, worked at a boiler pressure of 
85 lb. per square inch. They are of recent construction, 
and are a very well-designed and efficient pair of engines. 
From the di the crank-pin pressures have been 
ascertained, wance being made for the effect of the 
inertia and weight of the reciprocating parts, and the 
strains on the shafting have been calculated for every 20 deg. 
of the revolutions of the engines in ten cases, the angles 
between the cranks varying from 90 deg. to 180 3 The 
results of the maximum oes are given e — . bs he 
similar strains occurring in the engine on the supposition 
of the stroke being increased to 60 in. have also been calcu- 
lated, and the results are given in Table II. The twisting 
t is increased proportionately to the length of 





the second bearing when the first is slacked back, and on 
the third bearing when the fourth is slacked back. : 

Thus in engine B, in which the cranks are at 90 deg., it 
is seen that with the second bearing slack the strain on the 
shaft becomes increased to 1.57 times its original amount, 
while with the first bearing slacked, the strain is increased 


2.29 times. In engine C, with cranks also at 90 deg., the 
Engine A Engime B 
Dia. of Cyls. 380°& 60" © — 30°& 60” 
Stroke —— 60” 








Seale 96 lb-/ Inch . 














engine, and have also to withstand a small bending 
moment; the fourth journal has to transmit the combined 
twisting moment of the two engines, whilst the after crank- 
pin has to bear a considerable bending moment in addition 
toa twisting moment, and is therefore in general the most 
strained part of the shaft. 

When one of the centre bearings is taken away, the 
greatest strain comes upon the adjacent crank-pin, but the 
greatest strains coming on the shaft are produced on 


* Paper read before the Institution of Naval Architects. 
+ The paper here referred to was published in Enat- 
NEERING, vol. xxvii., page 349. 








High Pressure Diagram 


eee oma 


Low Pressure Diagram 








stroke, but the bending moment remains unaltered. In 
each case I have calculated the amount of the increased 
strain due to slacking back the bearing as well as the 
strains caused by the ordinary working, in the same 





manner'as was done in the previous paper, as it is 
important in designing any structure to provide for any 
abnormal strain likely to come upon it as well as for the 
strains due to ordinary working. 

In Fig. 1, page 433, are seen the twisting moments on the 
supposition of the cranks being set at the various angles 
from 90 deg. to 180 deg. ; the dotted line represents the mean 
twisting moment, and the full black line the combined 
moment at the different parts of the revolution. From these 
diagrams it is seen that the least twisting strain comes when 
the angles of the crank are at 90 deg. ; gradually increasing 
with the increase of the angle between the cranks until at 
180 deg. it reaches its maximum of 35 per cent. in excess of 
that at 90 deg. It is to be remarked that the ratio of the 


maximum moment to the mean, viz., a in this engine, 


even when the cranks are at 90 deg., is much greater than it 
is usually thought to be, and in a large number of cases, 
when the inertia and the obliquity of the connecting-rod 
are taken into account, I have rarely found the ratio to fall 


1.25 


below 


In Fig. 2 will be seen representations of the bending and 
twisting moments on the after crank-pin whichis the part 








increase of strain is 1.60 and 2.24 times in the two 


of the si most strained, they being represented by full 
lines, while the upper dotted line represents the stress caused 
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MILLING MACHINERY. 
(For Description, see Page 430.) 
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by the twisting and bending combined. From these diazrams 
it is seen that the strain on the crankshaft, unlike the 
twisting moment alone, is least in this engine with the 


ig. 3. 


ate Fic. 12. WEGMANN’S NOISELESS GEAR. 
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great as in the case of the twisting moment, being 
only 13 per cent. ascompared with 35 per cent. ; and 
| comparing the strain on the crank-pin with that on 
| screw shafting, we find that only at 90 deg. and 
100 deg. is it much greater, at all the other angles 
the difference not exceeding 5 per cent. 

Fig. 3, annexed, shows the strains on the second 
bearing on the supposition of the first being slacked 
back. In this case the strain is practically the same 
ke for all angles of the crank. S 

\ Fig. 4, page 433, shows the strains coming on the 
third bearing when the fourth bearing is slacked back. 
From —_ diagrams trys that the greatest strain 

; occurs in the case in which the cranks are at 90 deg., ’ Q 7 ’ 
\ and the least when they are at from 150 deg. to Fig. 13. MILLot’s ees gen hae 
180 deg.; so that in this case, which is practically the, Taking now the case of the engine with the stroke 
worst that can befall the shaft, those engines with cranks | increased from 39 in. to 60 in., the crank-pin pressures 
at larger angles have a decided advantage over the one remaining the same, we find these results a little modified. 
cranks at angles of 110 deg., while it is the same at| with cranks at 90 deg., especially if we compare the strain| The twisting moments will still be represented by Fig. 1, 
140 deg. as at 90 deg., and then increases as the angle | thus produced with the greatest strain coming on the | but the scale will be altered, and the ratio of maximum to 
increases, to 180 deg. ; but the increase is not not nearly so ' crankshaft in ordinary working, as shown in Fig. 2. mean twisting moment will therefore be the same. 
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The strain on the aft crank-pin is shown in Fig. 5, the 
lower line again representing the bending moment, and 


the dotted line the stress caused by the twisting and bend- ! a 
| may, as you suggest in your able article, accelerate local 


ing combined. It will be seen by comparison with Fig. 2 
that this is much Jess in proportion to the twisting moment 
than in the case of the shorter stroke; in fact, it is only 
in the case of the engine with cranks at 90 deg., that the 
strain on the aft pin exceeds that borne by the screw shaft- 
ing. 

In Fig. 6 is shown the strain on the second bearing on 
the supposition that the first is taken away, and as with 
Fig. 3 in the case of the short-stroke engine, this is prac- 
tically the same at whatever angle the cranks are inclined. 

In Fig. 7 is shown the strains coming upon the third 
bearing when the fourth is slack, and, as in the case of the 
other engine, these are absolutely more when the cranks 
are at 90 deg. than when they are wider apart. 

From these diagrams it is seen that the extra strain 
thrown on the crankshaft by increasing the angle of the 
cranks beyond 90 deg. is not so great proportionately as 
that thrown on the screw shafting, whilst the extra or 
undue strains thrown upon the crankshaft by any unline- 
ability of the bearings is less in the engines with the cranks 
wide apart than in that with the cranks at 90 deg. 

These diagrams also show very conclusively that in 
engines in which the strokes bear different proportions to 
the diameters of the cylinders, it is wrong to assume that 
the straining effect on the shafts varies as the twisting 
moment, it being seen in these two cases (vide Table III.), 
that with the same useful work done in the engine with 
a longer stroke, the crankshaft is only strained about 
nine-tenths as much as in the short-stroke engine, while in 
the extreme cases of the shaft being unevenly supported at 
the bearings, this proportion becomes still less. 








RAILWAY RATES. 
To THE EDITOR OF ENGINEERING. 

S1z,—I have read with unwonted interest your able 
article in last issue on Railway Rates, and have to thank you 
for drawing attention to the preposterous expenses that 
beset the transport of goods. But in a following article 
you may do further service by drawing attention to the 
deplorable want of facilities for handling goods in their 
transit from rail to ship or vice versd. At London and 
Liverpool there are no doubt fair facilities. The railway 
trucks get more or less near the ships, and the transfer is 
effected with comparatively little labour ; yet even in these 
great ports, in how many cases has not the stuff to be 
moved by hand, loaded by hand into carts, carted, unloaded, 
and so on? 

No doubt, where a railway has taken some more out-of- 
the-way port under its wing, you will find money spent 
profusely to nurse it into a competitive port, but for the 
good of the country it would have been vastly better had 
the facilities been provided at the great natural outlets of 
trade. I submit this selection of ports to be artificially 
nursed by special railways is a thing that ought not to be 
encouraged. But, then, the railways may say, what else 
can we do in face of the supineness of those whose object 
it ought to be to do their utmost to provide every modern 
appliance for handing goods cheaply. I could name, after 
London and Liverpool, many other harbours, but as the 
next in importance let us take Glasgow as an example, with 
which I happen to be pretty familiar. The harbour of 
Glasgow is under the Clyde Trustees, who have done won- 
ders in deepening a river only naturally fit for barges, and 
making it fit for our largest ships, and are now slowly 
completing a tidal basin. But unfortunately, there their 
ideas of a shipping port end. The cost of handling goods 
is absurdly great. There are no dock warehouses, and 
though there is an attempt at a railway to the docks, it is 
on so incomplete a plan that practically it has never been 
of any use. Cargoes are carted all o7er the town in order 
to be warehoused, and again carted all over the town to 
get toa railway. Cargoes are landed on the south side, 
and carted at least a mile up the river, and as far down the 
other side, simply because Glasgow Bridge is the only 
available means of crossing the river—(the ferry at Govan 
is too far down and too inconvenient). The subject has 
been talked about, and though a tunnel would meet every 
~ ro at no immoderate cost, it never gets beyond 
talk. 

I could easily name other ports where the same, or even 
greater, neglect of providing economical means of handling 
goods goes on, but the above illustration may suffice. 

One must admit that, by the apathy of the local autho- 
rities, railways are furnished with a specious plea in favour 
of making special ports for themselves ; but the result is in 
every way deplorable, alike for railways, the city, and the 
country at large. 

A. 


STEEL IN THE FRENCH NAVY. 
To THE Epi TOR OF ENGINEERING. 

Srr,— Heterogeneity is the most probable cause of the 
corrosive pitting of the mild steel plates mentioned by 
M. M. B. Fontaine. The various degrees of density in 
heterogeneous steel produce innumerable voltaic couples 
which promote and accelerate corrosive action. ‘The 
heterogeneity may very probably be due (as Dr. Siemens 
suggested) to the process of manufacture, e.g., the produc- 
tion of steel from fagotted scrap. 

Local oxidation may be cansed by the rivets, which are 
certain to be of different density to the steel plates ; but 
this local action will only occur near the rivets, and will 
not explain the phenomenon of the pitting over the whole 
surface of the plate. ‘The black oxide which is formed on 
the surface of steel or wrought-iron plates when they are 
being removed from the beating furnaces to the rolls is 
partly detached in the rolling process. If this black or 
magnetic oxide could be preserved on the plate in its 


| entirety it would have a tendency to protect the plate for 


a time from corrosive influences, but if detached portions 
of the black oxide are allowed to remain on the plate they 


corrosive action. F 

The magnetic or black oxide Fe203+6FeO is the coat- 
ing fremed be the process of my friend, Professor Barff, 
and also in that of Mr. Bower, but the former process is 
most adapted for wrought iron and steel. The magnetic 
oxide coating, if properly formed, gives very great hardness 
to the surface of the iron or steel; it resists emery paper, 
and cannot be removed by a rasp except by very great 
labour. It will resist exceedingly high temperatures, even 
red heat, without showing the slightest change, and it will 
resist the action of sea-water and ordinary destructive 
agents. : 

If this coating were a ry to ship plates of mild steel 
the great desiderata weal at last be secured, e.g., wncor- 
rodable plates of maximum strength and minimum 
weight. ; : 

One of the objections to the application of this coating is 
that the hammering of the rivets would remove some por- 
tions of the coating, and that, of course, the rivets would 
be still unprotected, but this objection should not prevent 
the application of such a magnificent invention. The 
writer suggests that if the plates and rivets were coated 
the rivet heads could be formed on the inside of the vessel. 
The other head of the rivet outside (and exposed to the 
sea water as well as the plate) would have a complete coat- 
ing of magnetic oxide, the inside head and part of the 
plate in proximity with it might be unprotected by magnetic 
oxide, but as they would not be exposed to corrosive action 
this is of little consequence ; moreove,r they could easily be 
kept coated with zinc-white paint. The saline and other 
constituents of sea-water, chlorides of sodiam, magnesium, 
ammoniam, potassium, barium, and calcium, promote and 
accelerate corrosive activity. But the water in floating 
docks, saturated as it is with bilge water and other filthy 
wastes, is far the most active promoter of corrosive action. 
It would be as well if iron and steel shipowners would 
insist on a constant flushing and dredging of floating docks. 

As the action of oxidation is greatly promoted by increase 
of heat, and excessive changes of temperature, the plates 
at the water lines of vessels crossing the equator are very 
liable to corrode. Vessels voyaging in the northern or 
polar regions are not so liable to corrosive action. 

Yours truly, 
B. H. Tuwarre, F.C.S. 

Bolton, April 23, 1881. 








ELECTRICAL TORSION. 
To THE EpITOR OF ENGINEERING. 

Srr,—Your article on the 15th inst. upon Professor 
Hughes’ remarkable experiments (which, as you say, 
** seem to prove that the electric current traverses a wire 
in a spiral course’) has suggested the idea to me that an 
explanation of the zig-zag so often observed with lightning, 
may be due to an optical foreshortening of a helical or 
spiral course of the current down the semi-conductor 
offered by falling rain. 

Whether the spiral course is followed when electricity 
discharges itself disruptively across a di-electric has still to 
be proved. 

April 25, 1881. J.T. B. 


THE STEEL BOILERS OF THE “LIVADIA.” 
To THE EDITOR OF ENGINEERING. 

S1r,—In the very interesting and instructive paper on 

the above subject, read before the Institution of Naval 
Architects, Mr. Parker publishes the results of various 
tests, going to prove the great difference of susceptibility to 
injury which exists in different steel plates, though their 
chemical composition and general behaviour under usual 
tests be almost the same. It certainly is most extra- 
ordinary that punching one plate should leave it almost 
uninjured, while another of seemingly the same quality, by 
the same operation, should become as bad as cast iron. 
Mr. Parker further points out that annealing after punch- 
ing brings even these bad plates up to their mark, and con- 
cludes that the plates for the Livadia’s boilers bad not 
been properly annealed. But reflecting on the great 
susceptibility of the material, would it not be possible that 
the rivetting again would hurt the plate, even supposing 
it had been put right by proper annealing after punching ? 
If the rivetting was made by machine, it seems to me quite 
possible that the considerable pressure applied by the 
rivetting machine would be quite as capable of dislocating 
the molecules in the vicinity of the rivet hole as does the 
punch. Besides, it seems very improbable that Messrs. 
Cammell and Co. should not have succeeded in annealing 
the plates, —— that a furnace was properly arranged for 
this, and no doubt every care was bestowed on the opera- 
tion. 
Would it not be possible to get a trial made to settle 
this? The sample pieces would be punched, then properly 
annealed, and after this, rivetted in the same manner as 
were the boilers in question. Then the rivets should be 
drilled out and the plates again subjected to tests. It 
would, perhaps, throw further light on this important 
question. 








I am, Sir, yours obediently, 
Ros. RUNEBERG, 
St. Petersburg, April 6/18, 1881. 








MACHINES FOR PRODUCING COLD AIR. 
To THE Eptror or ENGINEERING. 
S1rx,—Mr. Lightfoot’s letter in ENGINEERING of April 
22 (page 419), in which he expresses the hope that he shall 
be able to convince me as to the advantage of the system 
adopted by him, has had quite the contrary effect ; his 





explanations, if not evasive, are misleading, and his deduc. 
tious are not tenable. 

In previous articles it has been shown and admitted that 
the heat abstracted by and in the act of expansion from 
the air under compression was to the debit of production. 
On the other hand, that the heat abstracted previous to 
compression was to the credit of production ; this being 
admitted, we will start from this point, and that there 
may be no cavilling about the figures, I take Mr. Light- 
foot’s, presuming they are correct. In the tabulated 
results of test experiments with machine delivering 15,000 
cubic feet of air per hour (see ENGINEERING, February 
5, page 195), it appears that there was discharged by the 
condensing water 48,840 units of heat per hour, conse- 
quently from 15,000ft. or 1150 lb. of air there was 
abstracted, say, 50,000 units of heat, or 43.5 from each 
pound. In Mr. Lightfoot’s last letter (see ENGINEERING, 
April 24, page 419), he says that to reduce the temperature 
of 1 lb. of compressed air from 95 deg. to 3t deg., there would 
have to be taken up “‘ 20 thermal units ;’’ this amount taken 
up by Mr. Lightfoot’s method would raise the final tempera- 
ture of the expanded cold air 84 deg., which is the equiva. 
lent of 20 units. It has been shown that in the test experi- 
ments referred to, that 43.5 units was the total amount of 
heat abstracted from 1 lb. of air, and now it appears that 
in carrying out Mr. Lightfoot’s system this pound of air is 
made to reabsorb 20 units, leaving as a net beneficial 
result 23.5 units, or in other words a loss in production of 
cold air of 46 per cent. 

By the system of surface condensing of this water in 
excess of saturation, assuming that the spent cold air at 
25 deg. was raised to 85 deg., it will have absorbed 
14.25 units from the air ander compression, this heat so 
absorbed is afterwards discharged by the condensing 
water and goes to the credit of production. If the remain. 
ing 5.75 units are absorbed by the expanded cold air, there 
yet remains to the credit of the system of surface con- 
densing a balance of 33 per cent. in effective production of 
cold air over the system advocated by Mr. Lightfoot. The 
objections I have raised to altering the grade of expansion 
cannot be explained away. It is not the degree of 
pression or expansion nor the efficiency of the water jacket 
that controls the final temperature. To maintain a uni- 
form temperature in the depositing chamber with a con- 
stant weight of air taken into the compression cylinder 
requires a condenser that will increase in efficiency as the 
temperature of the condensing water rises. If Mr. Light- 
foot has such a condension he has what has not before been 
seen ; without such a condenser he must arrange his machine 
for the mazimum temperature of the condensing water and 
minimise production as the condensing water gets colder, 
otherwise snow will form with primary expansion or in the 
depositing chamber, and no amount of sophistry can prove 
to the contrary. Throughout this discussion I have not 
with intention raised trivial objections, nor have 1 been 
unwilling to recognise proved adyantages, certainly I have 
criticised without prejudice. It has been, I believe, clearly 
shown that under every condition of temperature the 
carrying out of Mr. Lightfoot’s method involves a serious 
loss of production, and that by every arrangement set forth 
y him to maintain uniform temperature in the depositing 
chamber this loss must be augmented, and if there are 

nsating advantages for this reduced production I have 
— able to discover them. 
Yours truly, 
J. K. KiLBourn. 
5, East India Avenue, Leadenhall-street, E.C. 
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To THE EDITOR OF ENGINEERING. 

S1r,—I have been fortunate in securing those numbers 
of the Melbourne Argus which contain accounts of the 
torpedo accident that occurred on the 5th ultimo. 

It appears that H.M . Victorian ironclad Cerberus left 
Hobson’s Bay on Friday and went down Port Phillip Bay 
for the purpose of exercising in shot practice with the 
heavy guns, and also for the purpose of practising the 
electricians attached to the naval service. ‘This was done, 
and on Friday night practice was carried out with the 
electric light. Saturday morning was devoted to preparing 
for the torpedo practice in the afternoon which at first 
was carried out with proper apparatus and blowing charges 
of small dimensions, which simply indicated whether the 
electrical arrangements had acted as desired, when the 
boat bumped the circuit-closer buoys, moored with the mines. 
This was done in a manner similar to the arrangements 
carried into effect lasé summer at Stokes Bay, when the 
Royal Navy made an attack upon the submarine defences 
there situated, and which had been laid by the Royal 
Engineers. It was then suggested that as the people on 
shore had hardly seen these explosions, a larger torpedo 
should be fired. Captain Mandeville, R.N., in command 
of the vessel, gave his consent, and then left for the shore, 
the execution of the details being confided to the same men 
who had carried out the rest of the practice so successfully. 
Messrs. Murray, Houston, Schrieber, and Doyle, electriciats 
of the Telegraph Department, were on board ; Mr. Marriay 
being the Telegraph Engineer of the Railway Department 
and Chief Electrician in the Naval Torpedo Corps. ‘This 
gentleman seems to have carried out the electrical part as 
far as the battery circuiting is concerned with care. The 
evidence proves that a voltaic battery (kind not stated) of 
30 cells was to have been used, and a single cable and a 
firing key. The battery was connected toa sea plate and 
to the firing key, which was fixed on the binnacle. Mr. 
Murray held the end of the firing cable in his hand, the 
extremity being wound round one of his fingers. His other 
hand rested upon the firing key when the explosion 
occurred. He states, and there is much evidence in corro- 
boration, that the firing key and the cable end were 
never within two feet of one another. 

Gunner Groves, who had passed through a course on 
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board H.M.S. Excellent at Portsmouth (H.M.S. Vernon is 
not mentioned), had charge of the torpedo hulk in Mel. 
bourne Harbour, and kept the key of the magazine. He it 
was who made up the charge, which after all proves to 
be an exceedingly clumsily contrived explosive water lifter. 
To call such a thing either a torpedo or submarine mine is 
wrong. It consisted of an old zinc powder case, and con- 
tnined some 70 lb. of gunpowder which did not fill it. 
Then some wet disc gun-cotton was added, and finally a 
detonating /ow tension fuze surrounded by some dry gun- 
cotton. Moreover, there is some contradictory evidence 
concerning a small quantity of dynamite which might have 
been placed in the charge, as some hand-grenades had been 
brought on board which held dynamite, and some of these 
had been opened. There is no distinct evidence, however, 
that a grain of dynamite entered thecase. The legs of the 
fuze were brought through the lid of the case and every- 
thing made pps ge One leg of the fuze was then 
connected to the cable, the other to the metal case itself, 
the electric circuit being thus provided for by a salt water 
return. The evidence shows that the case was placed in 
the stern-sheets of the boat, which was backed stern fore- 
most away from the Cerberus until the cable had been 
nearly all paid out. The case was then put over the boat’s 
side, and there is much evidence to show that one of the 
oars fouled the cable close to the case, and that it was 
distinctly jerked in order to clear the line. The explosion 
Soanodialely took place and the crowd of spectators on 
shore, who were listening to selections from ‘‘Pinafore’’ per- 
formed by the band, were amazed to see the fragments of 
a boat and what appeared to be the limbs of men thrown 
into the air amid a vast upheaval of water. The dreadful 
sharacter of the disaster was not at first realised, a number 
of the people believing that a boat filled with ‘‘ dummies’’ 
had been blown up. Immediately the truth became 
known the band played the Dead March and returned to 
the ship, where it was found that besides poor Groves, 
who was driven to a great height in the air, the following 
men were killed: Wm. Barnes, petty officer, age 30; 
Harry Timberly, A B., age 32 ; James Wilkie, A.B., age 
97; Henry Hunter, A.B., age 35. One man, who was seated 
in the bow of the boat, although severely wounded, was 
not killed; his name is Jas. Jasper, and his escape was 
marvellous. ’ 

After hearing the evidence of eye-witnesses, the coroner 
sought and obtained that of Mr. Ellery, the Government 
astronomer and major commanding the Torpedo Signal 
Corps. The coroner wanted this gentleman’s evidence as 
that of an ‘‘expert.’’ He stated that ‘“‘ with the battery 
used it was physically impossible for the current to travel 
from the battery to the mine unless there was a connexion. 
Had the battery been one of 1000 cells the current might 
have passed through Mr. Murray’s body without the wire 
being connected in the usual way.” ... . ‘“‘ After 
examining the lid of the case, and hearing how gun-cotton 
was put on the fuze, [ am of opinion that any rough usage 
which occurred at the boat would have been insufficient to 
have exploded the charge. I should have no hesitation in 
tumbling about such a torpedo. Of course I assume the 
charge consisted only of gunpowder, gun-cotton, and 
fulminate of mercury. Assuming there was no dynamite 
in the torpedo I cannot account for the explosion,’ &c. 

The coroner in summing up said: ‘‘ The explanation 
seemed to be that the deceased put dynamite into the 
torpedo,”’ &c. 

In spite of this, however, the jury (very properly we 
think) refused to find accordingly, and after about half an 
hour’s consultation returned a unanimous verdict ‘‘ That 
the deceased were killed by the explosion of a torpedo, but 
that there was not sufficient evidence to show how the 
torpedo was exploded.” 

It was scarcely fair to call the thing a torpedo, and the 
immunity from serious accidents which we have enjoyed in 
England is probably due as much as anything to the fact 
that most of our large explosions have been carried out by 
means of real and not improvised torpedo cases. In a real 
torpedo case every care is taken to prevent mishaps like 
that at Melbourne. Mr. Ellery and the other so-called 
experts could know very little about detonating fuzes to 
give the evidence which was given. ae 

The accident occurred as follows: the fuze, with its 
charge of about twenty-five grains of fulminate of mercury 
in a tin capsule about the size of a quill, being connected 
close to the zine top by one leg to the cable, was brought 
up with violence (when the cable was jerked by the oar) 
against the zine lid, the fuze leg slipping through the 
water-tight joint, thus causing the tin — which holds 
the fulminate to become bent. This will frequently ignite 
the fulminate—and it evidently did so in the case in point. 
At all events, that is the distinct opinicn of 

Your obedient servant, 
CENTURION. 
April 26, 1881. 


SCREW PROPULSION. 
To THE Epitor OF ENGINEERING. 
Srr,—Some observations made by Mr. R. E. Fronde 
during the discussion of my paper on ‘‘ Screw Propulsion 
at the Naval Architects’ meeting on the 8th inst., have, I 
am sorry to find, caused The Engineer to take a view of 
the matter which Mr. Froude did not, contemplate, and 
I fear that the result’ may be in some measure to defeat 
the object with which I was induced by Mr. Denny to 
publish my experiments, which was to endeavour to get 
others to join with me in an effort to clear up the difficulties 
and uncertainties which still environ the subject of screw 
ropeller designs. 3 : 
“ Mr. Feends enpecssed to me after the meeting his regret 
that he had spoken as he did, because he feared that his 
words might be misconstrued—his intention was, not to 
throw discredit on the model experiments per se, but to 
point ont that considerable corrections are still requisite in 
comparing their results with those of actual ships. 








The very valuable Greyhound trials conducted by Mr. 
Froude’s late father showed clearly that the resistance of 
a model is greater in proportion than that of the ship her- 
self, and as I pointed out in my paper I found that in my 
models there was also an excessive expenditure of power at 
proportional rates of speed, the results of the model being 
in fact analogous to those of the actual ship when driven 
against a head wind such as would give a slip of 30 per 
cent. to 40 per cent. on the propeller. 

The length of the Greyhound being only about six times 
her beam, it must be evident that the obzervations made 
with her cannot safely be applied to ships of ten beams, and 
as it is not an easy matter to repeat Mr. Froude’s towing 
experiment with a ship of 4000 or 5000 tons, I think the 
next best thing to do is to compare speed and power curves 
from accurately made models with the curves taken during 
the trial trips of the actual ships; this is what I am 
endeavouring to do, and at the same time by tabulating 
the results of a large number of propellers of various pro- 
portions I am collecting a mass of information which is 
already valuable, but which only needs a key such as that 
supplied by the late Mr. Fronde in the case of the Grey- 
hound, to render it available as an absolutely reliable guide 
for actual practice. 

I should be very sorry if any one possessing the necessary 
experience should have been deterred by Mr. Froude’s 
remarks from taking up this field of investigation, and he 
would I am sure regret it equally ; the subject is one whose 
importance cannot be denied, as was shown in the case of 
H.M.S. Iris, and as is felt daily by those who are engaged 
in designing screw propellers, to whom the wantof exact 
knowledge is a constant source of difficulty and uncertainty. 

I am of opinion that the question can be better investi- 
gated by shipowners than by shipbuilders, because the 
latter seldom see or know much of their ships after they 
leave their hands, whereas the former are (or should be) 
constantly watching results, and itis naturally a matter of 
paramount importance that their ships should have the very 
best propellers to be procured. If I can assist any who 
are disposed to take up the subject, and who possess the 
necessary opportunity for watching actual results side by 
side with those of their models, I shall be glad to do so in 
the interests of what I believe to be a most important 
investigation. 

Iam, Sir, yours truly, 
CHARLES Hatt, A.M.I.C E. and M.I.N.A. 
Leadenhall-street, London, E.C., April 23, 1881. 
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THE INTERNATIONAL EXHIBITION OF 
MILLING MACHINERY. 
To THE EDITOR OF ENGINEERING. 

S1r,—I have read with considerable interest the articles 
contained in your three last issues, on ‘‘ The International 
Exhibition of Milling Machinery.’’ I have had but little 
to do with corn mills, but as I have an interest in the same, 
and expect it will fall to my lot to take an active part in 
connexion therewith, I have taken the liberty of asking 
you to enlighten me on certain points in the articles named, 
which I cannot clearly understand ; the only plea that I 
can offer for so doing, being that Iam a constant reader 
of your journal. I am ata loss in this matter as I have 
not within the range of my acquaintances a practical 
modern miller. In reading over article No. 2, which 
appeared in ENGINEERING of the 4th inst., I made 
notes and queries as per enclosed, and I shall esteem ita 
favour if you will kindly reply to same. The queries are 
as follows : 

Stones for Granulating Wheat.—‘‘ Smooth corrugated 

French burr stones.’’—Query, what does this mean? 

‘* With the Smith dress.’»— What is its peculiarity ? 

** Tailings’’—‘‘ cut off.’’—Query, What is the difference 
between these ? 

‘The mill is, in every respect! except stones, a five- 
run mill.’’—Query, Does this mean that the dressing machi- 
nery, as shown in drawings, is sufficient for five pair of 
stones; and if so, is the one pair of stones sufficient to 
granulate the wheat into middlings for the other four pair? 

“The meal, minus the bran, passes to reel B, there 
the bulk of the first flour is removed.’’—Query, What is the 
quality of this “‘ first’’ flour; that is, is it of the best, or 
what quality ? Mew 

The article states that the stones for grinding the 
middlings are, ‘‘like the wheat stones, dressed perfectly 
smooth.’’—Query, What is the exact meaning of the 
words, ‘‘ dressed perfectly smooth” ? 

‘Purifier A' treats the coarse middlings, which are 
repurified on purifier B' and then fed to stone 4?.”’— 
Query, Is there not an error here, sceing that, in the third 
sentence following, it states that ‘‘the tailings are cut 
off from purifier B', pass to smooth chilled rolls B 
(Fig. 2) by elevator M, and after being again purified 
pass to stone B?* : i : 

[ *I presume, or rather infer, from the reading, that this 
means the purified middlings from purifier B', and which 
are stated above as passing to stone Ae. | . 

It is my intention if at all possible to visit the forthcoming 
exhibition, and am thus all the more anxious to get as 
much information previously as is possible. 

Yours faithfully, 

Chester, April 20, 1881. 





To the queries contained in the above letter the author 
of the articles on the International Exhibition of Milling 
Machinery, replies as follows : 

Srr,—Your correspondent “* H.’’ asks for information on 
several points that are not quite clear to him, and I will 
endeavour to explain as well as possible. 1. The term 
‘* smooth corrugated French burr stones’’ is used to convey 
the fact that the surface of these millstones, although 
corrugated with an immense number of narrow furrows is 





not “‘ cracked’’ or made rough like a file, as is the case in 
all except the most modern stone mills. It has been found 





by experience that wheat can be granulated very much 
better, and the bran and germ cut up toa far less extent 
if the stones are made perfectly true on the surface of 
the furrows and lands, of course when I say smooth 
I do not mean “ glazed.” 2. I enclose* plan and 
section of the Smith ‘‘ dress’ which will make the 
above remarks more intelligible. 3. The difference 
between “‘tailings’’ and ‘‘ cut off” is that the ‘‘tail- 
ings’’ are passed over the end of the reel, being 
too large to pass through the silk, while the ‘‘ cut off” is a 
portion of the meal dressed through the silk, which is 
removed at any given point, say, for example, there are 
three or four numbers of silk on the reel, that portion of 
the meal passing through the first two numbers may be 
discharged or ‘‘ cut-off’’ without being mixed with the meal 
passing through the other numbers. 4. The dressing 
machinery shown in drawing is sufficient for five pairs of 
stones, but the number of stones used in granulating and 
grinding middlings respectively, would depend upon the 
proportion of middlings it might be desired to make. In 
practice three pairs of stones might be used to granulate, 
while two reground middlings. 5. The “first’’ flour is 
that produced in granulating and is of inferior quality to 
the middlings flour. 6. Thereply to No. 1 will obviate the 
necessity for answering this question. -7. ‘‘ Purifier A' 
treats the coarse middlings, which are repurified on puri- 
fier B’, and then fed to stone A?” is correct, but an omission 
hak occurred in the third sentence following, the words in 
italics should have been inserted. ‘ The tailings and cut- 
off from purifier B' pass to smooth chilled rolls B (Fig. 2) 
by elevator M, and after being again purified pass to stone 


Yours traly, 
D. G. TEPPER. 





OTTO v. LINFORD. 
To THE EDITOR OF ENGINEERING. 

S1z,—If Messrs. Crossley Brothers, in their letter of 
April 15, by the expression ‘‘As you have noticed at 
length the lawsuit,’’ mean the report in your columns 
of the hearing of this action, ‘“‘giving prominence to 
a determination to appeal against the decision,” is so 
seldom editorially considered consequently due and so 
calculated to discourage intending purchasers of Linford’s 
engine, that equal prominence is justly claimed by my 
client to the fact that he is willing to indemnify all pur- 
chasers, though many consider his doing so unnecessary. 
What patent can be ‘‘ subsidiary’ to another in which no 
other is specifically mentioned is impossible to determine, 
as it is whether Crossley Brothers are joint or sole owners 
as partners or with some unnamed person. The Specifica- 
tion No. 2177 of the series for the year 1877, granted to 
Francis William Crossley and William John Crossley was 


before the court. 
Yours faithfully, 
CHARLES EYRE. 
Rolls Chambers, 89, Chancery-lane, April 22, 1881. 


THE GAMGEE ZERO-MOTOR. 
To THE EDITOR OF ENGINEERING. 

Sir,—The engineering public are to be congratulated 
on having secured the services of the eminent novelist, M. 
Jules Verne, or some writer of equal ability, as a contri- 
butor to the literature supplied for their delectation by 
your admirable contemporary, The Engineer. There is 
no doubt that the assumption contained in the foregoing 
is correct, for the article on the zero-motor in last week’s 
number of The Engineer contains the strongest internal 
evidence that the gifted French savant is present amongst 
us, and in his happiest vein. 

Let us consider the principles involved in the said zero- 
motor. We will neglect the boiler as not necessary to acon- 
sideration of the theory of the engine. 

First, we have a quantity of liquefied ammonia contained 
in a cylinder fitted with a piston. Let it receive beat from 
external objects, be vaporised and expand to atmospheric 
pressure, then result, work performed by fluid=a. 

Secondly, let the gas so formed be still further expanded, 
by withdrawing piston until its temperature is reduced to 
the desired point (we will say nothing about liquefaction 
but leave that to the imagination of your contemporary), 
then result, work done on fluid=b. 

Thirdly, let the piston return by atmospheric pressure 
until it is in equilibrium, result, work done by fluid=c. 

Fourthly, let the piston be returned against the fluid so 
as to liquefy same and close the cycle, result, work done 








on fluid=d, Then obviously 
a=dandb=c, 
and a+c=b+d=0 


or, in other words, 
work done=zero. 
Hence the name of the new machine, and this I consider 


the ‘‘ really beautiful part of the invention.’” Hoping you 
think the same,t 
Iam, yours troly, 
Manchester, April 27, 1181. H.L. 








Tue Action oF ComMON SALT IN WIRF-DRAwInNe: 
ErratuM.—In our number of March 25th last (vide page 
310 ante), we gave an account of some very interesting 
researches on the action of salts on wire-drawing which had 
been lately brought before the American Institute of Mining 
Engineers. By an error, however, the paper referred to 
was attributed to Mr. C. O. Watson and Mr. T. M. Drown, 
whereas the author was Mr. Charles O. Thompson, of the 
Worcester (Massachusetts) Free Institute, by whom the 
investigations in question had been carried out, Dr. T. M. 
Drown being also associated with him in some of the expe- 
riments. 

* [We shall illustrate this ‘‘ dress’? next week.— Eb. E.] 

+ | We do.—Eb. E.] 
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RIVETTED JOINTS. 
Results of Experiments on Rivetted Joints made for the 
Institution of Mechanical Engineers.* 
By Prorgessor ALEX. B. W. K&ennepy. 
Tue author has been asked by the Council and the Com- 
mittee on Rivetting to place before the members of the 
Institution, in the form of a paper, a statement of the 


general results of a series of experiments bearing upon 
the strength of rivetted joints, which have been made by 


TABLE I. Series I.—Generat Resvu 
(Tenacity of Steel Boiler Plates.—Specimens Pulled 


Tenacity of Plates.—Tables I. to IX. 
paper, give the detailed results of the preliminary experi- 
ments (Series I. to Va.) above referred to. Tables I. and 
IV., both arranged on the same plan, give the results of 
the usual tensile tests of twenty-eight pieces of plate, 
varying from }in. to }in. in thickness. The difference 

tween the specimens of Series I. and II. (Tables I. and 
IV. respectively) lies only in the method of holding them 
while being tested, Series I. being pulled from pins, 
Series II. being held in wedge grips. It may be said here 


TABLE II. 


, appended to this 
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and tested 34 in. wide, 28.59 tons per square inch. It appe 

therefore that within the limits aaaiieel no difference 
is made by alterations of width, so that the width which 
is most convenient in any particular case may be used with 
equal certainty of trustworthy results—a faet sometimes 
worth remembering. The } in. plate was tested only in 
one width, 2 in., and had a mean tenacity of 28.96 tons 
per square in., and an ultimate extension of 24.8 per cent 
in 10 in. It will be seen therefore that the material tested 











was a very uniform quality of ductile “ ingot iron,” the 


Series I.—Utrimare Exrension or SPECIMENS. 
(Steel Boiler Piate.—Specimens pulled from Pins). 
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him for the committee. The form which the experiments | Inches %, 
have taken was determined on after much discussion by | 
this committee, and will be presently described. The | 
material used throughout both for plates and rivets was jFeg 7 
** mild steel’’ of very uniform quality, made by the Landore 
Steel Company. The machining and other preparation of | | 
most of the specimens, and the whole of the rivetting up, | 
was done by Mr. Wm. Boyd, at his works at Wallsend. | 
The actual testing of Series I. to VII., was done upon the } 
testing machine in the author’s laboratory at University ; | | 
College, and under his own immediate superintendence. } ee 
The specimens in Series VIII , which were too large for this Fea.2 | V92 767 $ 
machine, were tested at Barrow in the machine belonging rT de el died | / 3 
to the Barrow Hematite Steel Company, who kindly | 4 J A 
allowed the author to supervise the experiments, so that 2 
they might be conducted throughout similarly to the Ress 'Seeean / ‘oak a 
former ones. It may perhaps be mentioned here that the e 
supply of the material from Landore, the long and trouble- e a 4 
some preparation of the specimens by Mr. Boyd, as well ? enous 3 
as the use of the testine machine at Barrow, have been 3 < 
entirely without expense to the Institution, and that the Sis6 an 
author has had much pleasure in putting his services at ; D ro q 1? 
- - : vagram of Eactensions . N2272 Rs 
the disposal of the committee in the same way. _ ¢. ote ? © 
It ought also to be added that the author, having been aT Pr 3 
asked simply to make a statement of his own results, has 3173 attest 6 21Tons per squargtnch 1s 
not of course made any attempt to compare these results S\,q UrutormExtenswn ended = 4 wal 
with those of others. So faras the business of the com- 1 bam dropped. 29-40 Ps +§ 
mittee is concerned, the work of making any such Pi . pee . 2 
comparison has lain happily in the much abler hands of 5}? Ulamate Perms Ext 2B-DJo gI0 § 
Professor W. C. Unwin, whose most valuable comparative | 9 a 
tables and report are already in the hands of members. e - 


In carrying out the experiments presently to be described, 
it was thought advisable that a material of the 
greatest attainable uniformity should be used, and for | 
this purpose Landore “‘ S. S.’’ steel was employed for the 
piates, and a still milder quality for the rivets. It was 
next thought important that a careful preliminary investi- | 
gation should be made of the actual properties of these 
materials, i.e., the tenacity and extensibility of the plates 
and rivet steel (Experimentss Series I. to III.), and the | 
resistance of the latter to shearing (Series IV.) : the effect 
of punching and drilling upon the plates, both in narrow 
and broad specimens, was also investigated, and incidentally 
also the inflnence of annealing upon the plates (Series V. 
and VA.). These matters being determined, experiments 
upon actual joints were made. These included three 
series, Nos. VI., VII., and VIII. The first, Series V!., 
consists of twelve joints, each with two rivets, were tested, 
three different diameters of rivets being used, and with 
each diameter two proportions of plate and rivet area. 
Series VII. consisted of six joints, each with three’ rivets, 
of the same diameter, but differently proportioned as to 
pitch, &c. The results obtained from these were used in | 
the preparation of the last Series VIII., consisting of | 
eighteen joints, each having seven rivets, and divided into | 
six sets, each of three similarly proportioned joints. All the | 


joints in these three series were single-rivetted lap-joints. 


* Paper read before the Institution of Mechanical Engi- | 
neers. 
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at once that the method of holding does not seem, within 
the limits of these experiments, to have made any appreci- 
able difference in the strength of the pieces. All these 
specimens had a length for testing of 10 in., and both } in. 
and jin. were tested in different breadths. The } in. 
plates, when tested 1] in. wide, gave an average tenacity 
of 30.35 tons per square inch, and, when tested 4 in. wide, 
of 30.07 tons per square inch. The mean tenacity* of the 
whole was 30.21 tons per square inch, with 21.2 per cent. 
extension in10in. The j in. plate was decidedly milder, 
having an average tenacity of 28.59 tons per square inch, 
and an extension of 24.8 per cent.in 10 in. Tested 2 in. 
wide, its average tenacity was 28.58 tons per square inch, 





* These averages are given in Table VII. (see page 438), 
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thin plates being, as was to be expected, and as was found 
throughout, somewhat the hardest. The author is informed 
that the proportion of carbon in these plates, according 
to analysis at Landore, was about 0.18 per cent. 

Tables II. and V., which correspond to each other for 
Series I. and II., give the results of detailed observations as 
to the elasticity of the material. Each specimen, before 
being tested, was scribed across at } in. distances through 
its whole length. After fracture the extension was 
measured first on the whole 10 in. in the ordinary way, 
next on the 2} in. (or quarter length), within which the 
fracture had actually occurred, and lastly (by subtraction) 
on the remaining 7} in. In Tables II. and V. all these 
measurements are given. ‘The extension on the 2} in. 
nearest to and including the fracture covers practically all 
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TABLE III. Sertes I.—Evasticiry oF SPECIMENS. | TABLE IV. Serres II.—Generau Resvutts. 
(Steel Boiler Plate.—Specimens pulled from Pins). | (Tenacity of Steel Boiler Plates.—Specimens pulled in Wedge Grips). 
pec y g P 
-—<= s l | ia oe 
g ee I. Il. Il. IV. | %~ D 
“= D8. > { 
F tatio Ratio Ratio Breakin & is 
5 a } | g Load | & 
y, Perma- | Uniform | steelyard oe ee As. E. Limit of (On original FF 2 
a. Thick- | Dent Set Extension drowped Broke. fi | WW iv || Dimensions. Elasticity. Area) = 
© |Breadth.| “jogs began. ended. — | 5 = Z 
& 88. = 
Pe wd ee = od 
in, in. tons per | tons per | tons per| tons per } thousandths,| pounds || |; = —_ 
| sq. in, sq. in. *. in. sq. in. | of an inch, |per sq. in.|| & ] 5 ye 
06a : 10.84 13.39 21.17 29.38 | 0.297 | 33,670,000) | eo 
oo > i é 14.11 14.11 21.80 30.53 | 0.364 27,450,000 g Thick Pounds | Tons Pounds; Tons Ss $a 
i , 5.35 15.35 20,88 29.06 0.306 32,700,000!| 4 |Breadth| *°*-| Area. | per | perSq.| per r Sq. 3 gs 
= ‘| " “ ihes ~ ness. Sq.in.| In. | Sq. In sy 2¢ ae 
iattaeinngin—en ceca seatiaseeal i . in. . | Sq. In. ‘ 3 2 
| Meani,..| 13.43 14.28 21.29 29.66 | 0,631| 0.671| 0.453 0.322 | 31,060,000) & | aA Kd 
— |-—-— | , | 
4 } 9.41 21.97 23.63 30,29 | | in. in. | sq. in, percent. per cent. 
a i 10,95 13.06 23.01 29.85 | 0,827 30,580,000) |273—1| 1.361 | 0.248 | 0,337 | 54,600 | 24.37 | 69,420 | 30,95 | 0,787 | 18.8 
’ 19.54 21.77 24.88 32.14 | 273—2, 1.368 0.250 0,342 | 53,810 24.02 | 69,810 31.17 0.771 18.8 
: eae as aa ———— ~||273—3| 13870 | 0.255 | 0,349 | 52,950 | 23,64 | 69,450 | 31.00 | 0.763 | 194 
Mean .. 3. 18.91 30.76 | 0.558! 0.793 | 0.432 0.327 | _ 30,580,000 | 
a a SS PE PS AS RN Sa Mean ...| 53,790 24,01 | 69,560 $1.04 | 0.773 | 19.0 
16.60 22.56 30.21 0.593 | 0.736 | 0.442 0.324 30,860,000 
} a ee S| | | 274—1] 3.995 | 0.249 | 0.995 | 43,720 | 19.52 | 64,850 | 28.95 | 0.674 | 25.6 
276—1 2 | H 11.70 14.63 18.63 28.09 | 0.350 28,570,000) |274—2| 3.998 0,250 0.999 | 43,200 19.28 | 66,720 29.79 0.647 | 25.2 
270-2), Me 10.55 11.42 17.58 27,89 0,333 30,000,000) 274-3] 3.996 | 0,254 | 1,015 | 45,240 | 20.19 | 65,930 | 29.48 | 0.686 | 28.2 
270-3; a2 ns es (16,92) [27.50] | connate oe 
7 | eed ae a | ee | | |Mean ...| 44,050 | 19.66 | 65,830 | 29.39 | 0,669 | 26.3 
IMean...| 11.12 13.02 18.10 27.99 | 0.614) 0.719} 0.397 | 0.341 29,320,000 j 920 18 an 
=e sienna nap aiaenan ES Pa ee N Mean, j ‘in. plate’ 48, 21.83 | 67,690 30.21 0.721 | 22.6 
ei—1) 33 | «C8 | 14,80 16.02 18.27 28.36 | 0,820 31,250,000 — | | 
271—2 i> + oe 16.58 17.45 28.52 0.330 30,200,000! |275—1| 2.04 | 0.400 | 0.816 | 40,190 | 17.94 | 66,150 | 29.53 | 0.608 | 24.0 
71—3 » | 1027 | 13,70 16.43 27.39 0.298 33,600,000) 275—2| 2.056 | 0.400 | 0,822 | 41,850 | 18.68 | 65,760 | 29.36 | 0,636 | 25.0 
| | — - —_—— 275—3) 2.058 | 0.402 | 0.827 | 38,450 17,17 | 65,160 29.09 0,590 | 22.7 
Mean...) 12.96 | 15.43 17.38 28.09 | 0.746) 0.888) 0.461 0.316 31,640,000 | | - - 
| a —_— ee ee ee | ee ee ae — |Mean .., 40,160 17.93 | 65,690 29.33 0.611 23.9 
| sean for g plate} 12.23 | 14.47 17.67 28.05 | 0.692) 0,819| 0.436 0.326 30,680,000 | —_— os Vaan tae tae Riess Wiaccndaen 
: jeednceanans wal ieee 276-1) 3.500 | 0.380 | 1.830 | 41,95 .73 | 68, 80.71 | 0.610 | 23.2 
2 4 ely (ees (16.98) | (2870) | 276—2, 3.500 | 0.400 | 1.400 | 40,570 | 1811 | 65.460 | 29.22 | 0.620 | 20.0 
bi pe 8.2) 14.78 18.23 29.40 0.353 28,350,000 '276—3) 3.488 | 0,380 | 1.325 | 42,560 | 19.00 | 61,330 | 27.38 | 0.694 | 21.4 
ra e 10.60 13,37 16,80 28.70 | 0,393 25,440,000 | | —_—— 
‘ 8.92 10.39 16.55 29.04 0 355 28,140,000 Mean ...| 41,690 | 1861 | 65,200 | 29.10 | 0.640 | 21.5 
| | 
~— —-————— ——— —_——_ | j } 
Mean for 4 plate 9.24 | 12.85 | 17.19 29.05 | 0.537) 0.748 — 0,367 | 27,250,000 Mean, in. plate 40,920 | 18.27 | 65,400 | 29.21 | 0.626 | 22.7 
TABLE V. Serres IIl.—ULTIMATE EXTENSION OF SPECIMENS. ) TABLE VI._SErtEs II.—ELasTIcITy OF SPECIMENS. 
(Steel Boiler Plate.— Specimens pulled in Wedge Grips). | (Steel Boiler Plates.—Specimens pulled in Wedge Grips). 
ete | 
I Benes ll | Final Permanent Extensions. | FE armel I. IL III. IV. 
8. | : 
Test | Tene> ee “anaes Tent Perma- | Uniform | Steel- .- = ea -— = ‘i - 
No. , In total In 7} in. Cie ec. NO ' nent Set |Extension| yard | Broke. | 7 at | iW ‘ , 
Thick- | In the 2$in.| yoangth of ti | Thick- | “}, ended. |dropped Ir | ll IV 
Breadth.| “ness. | at Fracture. | lein. —- | wom ness. — PPe | 
oad i in, jactual] per jactual per jactual) per |tons per . | in. in. tons per | tons per |tons per tons per thousandths pounds 
in. | cent. in, | cent.| in. | cent./ sq.in. | - in. 8q. in. sq. in. | sq. in of an inch. > a. 
1f 3 | 0.77 | 30.8 188 | 188 | 111 | 148 | 30.95 273-1} 128 | 3 Ti26 ee 24.37 474 0.383 P96.110,000 
- a 0.73 2 | 1.88 | 188 | 1.15 | 15.3 | 81.17 | 2752), i 11,10 75 24.02 17 | 0.360 27,770,060 
4 0.78 | 31.2 1.94 | 19.4 | 1.16 | 15.5 31.00 | 273—3| 4, a 12.15 14.71 23.64 31.00 0.354 28'250,000 
| } | 
manicaanl ——| ——| ——|—_ — ae | ee | oe Benched 
Mean ...| 0.76 | 30.4 | 1,90 | 19.0 1,14 5.2 | 31.04 | \Mean “ed 11.50 13,23 24.01 31.04 | 0.479) 0.551} 0,870 0.365 27,460,000 
274—1 4 3 1.15 | 46.0 | 2.56 | 25.6 | 1.41 | 18,8 28.95 Obliquely across | | 
specimen. w4i—1| 4 } 8.53 12.84 | 19.52 | 28.95 
974-2 , 1.17 | 46.8 | 2.52 | 25.2 | 1.35 | 18.0 | 29.79 Do. do, 274-2 pe 8.93 10,05 19.28 | 29.79 | 0.316 31,640,000 
274-3 ‘ 1.24 | 49.6 | 2.82 | 28.2 | 1.58 | 21.1 29.43 Do, do, 214-3) ‘ “= 9.90 13,20 20.19 29.43 | } 
| — —— 
Mean .. | 1.19 | 47.5 | 2.63 | 26.3 11.45 | 19.3 29.39 \Mean...| 9.12 11.86 19.66 | 29.39 | 0.464! 0.603} 0,310 0.316 31,640,000 
Mean jin. plate) 0.97 | 38.9 | 2.26 | 226 | 1.29 | 17.2 | 30.21 | Mean } in. plate} 10.31 12.54 21.83 | 30.21 | 0.472) 0.574| 0.341 0.353 28,330,000 
os—1| 2 | g | 1.00 | 40.0 | 240 | 24.0 | 140 | 187 | 29.53 
275—2] ,, ps 0.94 | 37.6 | 2.50 | 25.0 | 1.56 | 20.8 29.36 Traces of longitu- |275—1 2 2 ae —_ ee =< 0.369 27,100,000 
| | | dinal splitting. 275—2 P me 11.13 li J 29. 0.353 28,300,000 
215—3| ,, m 1.00 | 40.0 | 2.27 | 22.7 | 1.27 | 16.9 | 29.09 Do do. ||275—3| * " 8.10 8.10 | 17.17 | 29.09 0.313 31,940,000 
Mean ,,.| 0.98 | 39.2 | 2.39 | 23.9 | 141 | 188 29.33 Mean ,, 9.87 10,06 17.93 | 29.33 | 0.550) 0.561) 0.336 0.345 28,980,000 
| —— —— | —= =» — — 
276—1) 3} 3 10 | 44.0 | 2.32 | 232 | 1.92 |} 163 | 30.71 | 
x76—2| ,, a 0.72 | 28.8 | 1.97 | 19.7 | 1.25 | 167 29.22 \Centre line very |276—1| 33 3 a one [18.73] | [30.71] | 
much distorted. |276—2) ,, * one ene {18.11} | [29.22] 
276— a 1.08 ‘ 21.4 | 1.06 | 141 | 27.38 Do. do. 1276—3) _, ss 9.44 15.16 19.00 27.38 0.319 | 31,850,000 
—_— —_— | eT 
Mean ...| 0.97 21.4 | 1.18 | 15.7 | 29.10 | Mean .. 9.44 15.16 19.00 | 27.38 | 0.497] 0.798] 0.345 0.319 31,350,000 
—_—_— —— —— ee —— ——> | ——_ 
| Mean # in. plate} 0.975 | 39.0 | 2.26 22.6 1.29 | 17.2 | 29.21 Mean, # in. plate 9.76 1133 18,20 | 28.84 | 0.536) 0.623 | 0.338 0.338 =| 39,590,000 
| | i } 








of what is usually called the ‘“‘ local extension ;’’ and there- 
fore the extension on the remaining part of the length 
(74 in.) may be taken as representing the real ultimate 
extension of the material, or the extension which would be 
obtained in a test bar so long that the small additional 
extension] close to the fracture did not sensibly affect the 
whole stretch. In the } in. plate (taking the mean of both 
series) this last quantity is 16.1 per cent., and in the softer 
Zin. plate 18.5 per cent., the 4in. plate giving 17.7 per 
cent. Somewhat contrary to the author’s expectation, the 
percentages of extension in the 7} in. are by no means so 
uniform as those in the whole 10 in., the local extension 
appearing more or less sensibly to affect the whole of that 
length. The figures in the Tables emphasise very ane 
the well-known necessity for specifying always the] lengt 
of the piece on which a given percentage of ultimate elonga- 
tion has taken place. The extension on the 24 in. is in ore 
case as high as 53 per cent. (No. 271,), and the mean of the 
2 in. plates of Series I. is 48.2 per cent. ; while the extension 
on 10in. is only 27 per cent., and on the 7# in. 19.8 per cent. 
Elasticity.—Tables III. and VI. contain the results (for 
Series I. and II. respectively) of very detailed observations 
made as to the elasticity of the material under test. A 
simple apparatus was attached to the specimen, which 
measured the extension, permanent or temporary, between 
points 10 in. apart. This apparatus* neither formed part 
of, nor even touched in any way, the testing machine itself, 
so that its indications were entirely independent of any 
strains in the machine, or in any part of the test piece 





* A later apparatus, similar in principle, is illustrated in 
The Engineer of February 25, 1881. 


except that lying between the marked points. It was, 
capable of indicating, with very fair certainty, y5450 of an | 
inch. By the use of this apparatus, and the subsequent 
plotting out of the observation in the form of diagrams, 
the results given in the Tables were obtained—results 
which appear to possess considerable interest. 

By sufficiently careful observations it is possible to dis- 
tinguish three distinctly marked points in connexion with 
what might be called the ‘‘ elastic life’ of the material. 
The first of these is the point at which permanent set begins 
to be visible. This occurred always at comparatively low 
loads, far below the point usually called the fimit of elasti- 
city. The column marked 1 gives the load at which per- 
manent set actually began, so far as was visible with the 
apparatus used. From this it went on increasing, although 
very slowly, as the load was increased. Fig. 1 shows, in 
illustration of this matter, the observations on a 10-in. 
length of No. 272, Table IlI., a specimen of average 
tenacity and elasticity, in which set began extremely early. 
Here the set curve distinctly commer.ces at a Toad of 
8.21 tons per square inch. Out of 24 specimens for which 
this point was determined, it occurred in five cases at less 
than 9 tons per square inch; and for the whole of the } in. 





and Zin. plates it averaged just 40 per cent. of the break- 
ing load, and about 60 per cent. of the load usually called | 
the limit of elasticity. 

It will be seen from Fig. 1 that up to a certain point the | 
observed extensions lie all upon one straight line with very | 
great exactness ; after that point (which in the diagram is 
reached at 14.78 tons per square inch) the line begins to | 
curve upwards. This fact was equally distinct in all the | 





extension ceases to be uniform, is noted in Column II. of 
Tables III. and VI., having in each case been determined 
by plotting the observations on a diagram. In two instances 
(268, and 268;) this point sensibly coincides with the point 
at which permanent set first occurs ; in all the others it is 
very much above it.* The average set, or permanent 
extension on removal of load, at the point when uniform 
extension ends, is about ysén5'in. ; it varies from t>}n5 to 
sdsbs in those cases in which it occurs. There was no case 
in which set did not begin either at or before the point at 
which uniform extension ended. The average total exten- 
sion (in 10in.), at the point where it ceased to be uniform, 
was (.0109in., or say ;43, of an inch. The average per- 
manent extension or set at this point, therefore, was about 
ys_of the total extension at the same point. 

Neither of the two points mentioned can be determined 
without such special and tedious measurements of small 
extensions as will enable such curves as those of Fig. 1 to 
be drawn out. Neither therefore can be noticed in ordi- 

ry testing ; and consequently neither is the point com- 
monly as the limit of elasticity. If the limit of 


* The very low point of commencement of permanent set 





| is not at all peculiar to mild steel, but is probably more or 


less characteristic of ductile materials. In five bars of a 
very firm quality of wrought iron recently examined by the 
author the extension ceased to be uniform at 14.28 tons per 
square inch in mean, while permanent set was visible at, 
and steadily increased from, a load of 7.28 tons per square 
inch in the average. In one case the commencement of 
set occurred distinctly as early as 3.57 tons per square 


other specimens. This second point, the load at which the | inch. 
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TABLE VII.—Summary AND CoMPARISON OF ResuLts, Series I. anp II. 
(Tenacity of Steel Boiler Plates). 
} | Fr . | il | 
—) P 8. |S | Tenacity com- | } 
| 3 |}23]| $..| pared with 
NominalDimen- | & | & | BS |523.8) that of similar | 
Test Number. sues, az > |>w |¥se —— held Ag E. | Remarks &e. 
$ g ss iss y | 
> ig | os |ga- 
P — se | 3 |38 |es8 
| ES 46 |55¢ 
Breadth, Thickness!) 57 & as "= Wedges.) Pins. | 
in, in. tons per tons p. thousandths | pounds | 
| Sq. in. jaq. in | ued ofaninch. per sq. in 
268—1 to 263-3 13 3 | 21.29 | 29.66) 0718/ 19.6 | 0.956 1,000 0.322 31,060,000 
273—1 ,, 273-8 ” ” 24.01 | 31.04| 0.773| 19.0 1,000 1.046 | 0.365 27,400,000 
| 
Mean 22.65 | 30,35| 0.745) 19.3 | 0.343 29,160,000 
269-1 ,, 269-3 4 } 23.84 | 30.76, 0.775) 19.9 1.047 1.000 0,327 30,580,000 269—2 only. 
274—1 ,, 274-3 - a |} 19.66 | 29.39 0.669| 26.3 1.000 0.955 0.316 31,640,000 274—2 only, 
Mean 21.75 | 30.07 0,722| 23.1 iat des 0,321 31,150,000 
Mean, } in. plate 22.20 | 30.21 0.733) 21.2 “— ff - 0.338 29,590,000 
270—1 .. 270—3 2 | 2 17.71 | 27.83 0.636) 26.3 0.949 1.000 0.341 ie 270—1 and 270-2 
275—1 ,, 275—3 ss a. 17.93 | 29.33 0.611 23.9 1,000 1.050 0.345 only. 
| —— -| —— : anata 
| Mean 17.82 | 2858 0.623 25.1 oss 0.343 29,160,000 
271—1 ,, 271—3 3 3 17.38 | 28.09 0.619 27.7 0.965 1.000 0.316 31,640,000 
276—1 276—3 . pa 18.61 29.10, 0.640 21.5 1,000 1,036 0.319 31,350,000 276—3 only 
| Mean 17.99 | 28.59, 0.629 24.6 0,317 31,550,000) 
} ——___ - equemeemess | queemmeee | ceeeees — 
Mean, # in. plate 17.90 | 28.59 0.626) 24.8 0,332 30,120,000 
272—1 ,, 272—4 23 | j 17.14 | 28.96 0.594) 24.8 0.367 27,250,000 Not tested with 
LS ee eee - wedges (272-2 & 
272—4 only) 
Mean of all plates, 3.) 19,63 | 29.34 0,669) 23.3 0.339 29,500,000 Mean of twenty 
#, and } — 28 in all | plates, 





elasticity be the point at which permanent elongation com- 
mences—as is usually defined to be in books—then Column I. 
of the Tables represents it. If it be the point where the 
extension ceases to be proportional to the stress (as, for 
instance, it is taken in Mr. Kirkaldy’s valuable experiments 
on 100-in. bars) then it is given in Column II. Attention 
is drawn to the matter, not to find fault with established 
usage, but simply to point out that the real limit of elas- 
ticity of a material is in most cases passed considerably 
before the only point which can be observed in ordinary 
testing is reached. What is called commercially the limit 
of elasticity will be found to be a point very considerably 
higher than the limit which corresponds to any of the usual 
scientific definitions. It would doubtless be convenient 
if some different name could be found for one or the other 
point. 

The load corresponding to what is ordinarily called the 
limit of elasticity is given in Column III. of the Tables. As 
this is certainly the most remarkable point in the life of 
the material, and as the phenomena accompanying it do 


not appear to be thoroughly known, it may be worth while | 


describing them somewhat minutely, for which purpese it 


is necessary to say a few words as to the apparatus employed | be only 38 per cent. of the breaking load. 
The testing machine used was one | a3 the latest point where strain and stress seem to be pro- 


upon Mr. Kirkaldy’s principle,* the load being applied by | portionate, it will be about 47 per cent. of the breaking 


for making the tests. 


& pump and ram, and the stress in the piece balanced and 
measured by a movable weight hanging upon a steelyard. So | 
long as the steelyard is floating (or its end free between the | 
two pins which limit its motion), the load upon it (multiplied 

by the proper factor for leverage) is exactly equal to the | 
strees in the piece under test. During the early part of the 

test the steelyard is kept thus always floating, the increased | 
load applied by the continued pumping being continuously | 
balanced by the movement of the weight outwards upon the | 
steelyard. This floating of the steelyard continues until | 
long after the loads in Column II. are passed, and then it | 
suddenly ceases, and without any change in the rate of | 
increase of load, often without the least visible warning, | 
the steelyard drops down and rests upon the pin below it. | 
Up to this point the material has been able to balance each | 
increase of load directly it was applied, with only such | 
increase of length (always very small) as the load itself at | 
once caused. At this point, however, some structural 

change appears to occur, a change which is perhaps best | 
described by the phrase ‘‘ breaking down.’’ What happens, | 
at least so far as extension is concerned, is shown distinctly 
by the dotted line in Fig. 1. For the first part of its length 
this dotted line is simply a repetition of the black extension 
line above it, but exaggerated only eight times instead of 
500 times. At the point where permanent set appears to 
begin (8.2 tons per square inch), the total extension was 
6.6 thousandths of an inch. It increased uniformly till the 
stress was 14.8 tons per square inch, and was then 
12.2 thousandths, of which 1.2 thousandths was permanent 
set. The extension then ceased to be uniform, and had | 
increased somewhat rapidly to 33 thousandths, when, at 
18.23 tons per square ~4 the resistance of the piece 
suddenly seemed to collapse or break down, and the steel- 
yard dropped in the way described. Sofar as appearances 
went, the piece might have continued to balance say | 
180 tons per square inch, or even more, for an unli- 
mited time, with the corresponding extension of about | 
30 thousandths. But once the breakdown occurred, the | 
material not only would no longer balance 18.2 tons, but 
could not even balance a much smaller load. In such a 

case it will be found on trial (by reducing the load gradu- 
ally and finding the point where the steelyard naturally | 
lifts again of itself), that with the fall extension the piece 
will only balance about 80 per cent. of the load that has 
been already upon it, or in this case about 15 tons per 








a Detailed illustrations of the machine were published in 
ENGINEBRING for 26th September, 1879. 




















| vations so frequently showed small discrepancies, due very 















































square inch. On leaving the weight in the position corre- 
| sponding to 18.23 tons per square inch, the position in 
which it was when the steelyard dropped, and continuing 
to pump, it was found that the extension had increased to 
nearly 200 thousandths, or 0.2 in. before the steelyard lifted 
again, i.e. before the material was able for the first time 
really to balance the stress of 18.23 tons per square inch. 
This sudden increase of extension without increase of load 
is shown by the vertical part of the dotted curve in the dia- 
gram. After this point, the extension continues to increase 
faster than the stress, and the curve assumes the well- 
known appearance shown. During nearly all this final 
extension the steelyard cau often again be kept floating, if 
proper care be taken. 

Taking averages from the observations, it may be said, 
in round numbers, that if the extension of the piece where 
uniform extension ended be called 1, the extension at the 
point where the material broke down would be 4, and 
would have to increase to 17 under the same load before the 
piece could take any higher load. 

If the limit of clasticity be really taken as the point at 
which permanent extension begins, it will (for this material) 
If it be taken 


load. If, lastly, it be taken—as it practically is always for 
commercial purposec—as the, point where the material 
** breaks down’’—the point given in Column III. of the 
Tables —it is not reached until 68 per cent. of the breaking 
load. The average in each case is taken on the 24 (out of 
28) specimens on which complete measurements were made, 
The figures in brackets, put in the Tables for comparison, 
are not included in the computation of averages. 

In any further reference to limit of elasticity in this 
paper, it is the point where the material breaks down that 
will be referred to, unless a special statement is made to 
the contrary. 

Tables Ill. and VI. further give some of the most 
important ratios in detail, and in the last column give the 
modulus of elasticity of the material where it was deter- 
mined. The figures in the column headed A ¢é are, how- 
ever, the author believes, practically more convenient than 
the modulus of elasticity. Here (A ¢ may be called the 
specific extension of the material. It is the actual average 
extension of the specimen in a length of 10in., measured in 
thousandths of an inch for a stress of 1000 1b. per square 
inch. To obtain the actual extension of any piece of the 
same material under any load, it is only necessary to mul- 
tiply the specific extension (which as a small figure is easily 
remembered) by the load in thousands of pounds per square 
inch, and by the length in inches, and to divide by 10. The 
quantity itself has been obtained by calculating the mean 
in each case of (generally) two or more series of observa- 
tions of the extensions, up to some point as closely as pos- 
sible approaching that given in Column II. In most cases 
the average of the first series of observations made on a 
piece has not been taken into account, as those first obser- 


probably to some initial strain in the bar or plate, which is 
removed by the first stretch. 

The values of the modulus of elasticity (E) are obtained 
from those of the specific extension, the latter of course 
being the only quantity directly resulting from observation. 
Arithmetically, it can easily be seen that E is equal to 
10,000,000 divided by the specific exteusion. The mean 
values given for E are the values corresponding to the mean 
specific extensions, and are therefore slightly different 
from the arithmetical mean of the figures in the columns 
for E. 

A summary of the principal results in the first six Tables 
is given in Table VII., which does not require further 
mention. 


NOTES FROM THE NORTH. 
GuLasaow, Wednesday. 

Glasgow Pig-Iron Market.—Tke warrant market comel 
on Thursday at 48s. 6d. cash, but as the sellers were 
rather numerous there was a decline to 47s. 10}d. cash 
before the close of business in the afternoon. Dulness was 
also the rule on the following day, and prices showed a 
further reduction, the closing figare being 3d. under that 
of the preceding day. On the whole, however, there wag 
still left a gain of fully 1d. per ton, whereas in the two 
preceding weeks there was a decline, respectively, of 94d, 
and 8id. per ton. Business was done during the forenoon 
at from 47s. 10d. to 47s. 7d. cash, and from 47s. 104d. to 
47s. 84d. one month, the close being buyers at 47s. 8d. cash 
and 47s. 9d. one month, and sellers asking 4d. per ton 
more. In the afternoon, the quotations recovered to 
47s. 8d. and 47s 9d. cash, and 47s. 9d. to 47s. 94d. one 
month. The close, however, was 47s. 8d. cash, and 47s. 9d. 
one month, and sellers and buyers near. Monday’s 
market was again dull, and prices, although fairly steac y, 
close 1d. per ton lower than last week’s final quotations. 
In the course of the forenoon there were transactions at 
from 47s. 6d. to 47s. 7d. cash, and at 47s. 7d. to 47s. 8d. one 
month, the close being sellers at the top quotations and 
buyers near. The afternoon quotations were 47s. 7d. to 
47s. 8d. cash and one month respectively, and the market 
closed with sellers at those rates, and buyers offering 
4d. per ton less. The market was firmer yesterday, and 
a recovery took place to the extent of 2d. per ton. Business 
was done during the forenoon at 47s. 6d. to 47s. 94d. 
cash and from 47s. 74d. up to 47s. 104d. one month, 
the market closing at 47s. 9d. cash and 47s. 10d. one 
month, rather sellers. Out of respect to the memory of 
the late Lord Beaconsfield the iron merchants did not 
meet in the afternoon during the funeral of the deceased 
nobleman at Hughenden. Business was done this morn- 
ing at 47s. 8d., 47s. 9d. and 47s. 8d. cash, also at 47s. 9d., 
47s. 10d., and 47s. 9d. one month, and the close was 
47s. 6d. cash and 47s. 9d. one month, and buyers ver 
near. There was a steady market in the afternoon, an¢ 
there were sellers at 47s. 8d. fourteen days and buyers 
offering 47s. 7d., but there was very little business done. 
For several days the warrant market has again been irre- 
gular, but on the whole there seems to have been a slight 
unprovement recently. There were variations in the quota- 
tions last week to the extent of 11d. per ton, but over the 
week there was a recovery of ld. at the close. The stock 
continues to be fairly held, and holders do not willingly part 
with their iron. A little realising, however, is occasionally 
done, as the disappointing shipments become more and 
more pronounced, while, in order to meet the further wants 
of new investors iron continues to be freely stored. Ship- 
ing iron is quiet, and makers’ prices are ee vo 
unchanged, though second-hand parcels have recently been 
rather easier in price. Reports from the Continent and 
from America are still very discouraging. Last week’s 
shipments of pig iron amounted to 11,492 tons, or 4787 
tons under those of the corresponding week last year. 
At the end of last week the stock of pig iron in Messrs. 
Connal and Co.’s, public warrant stores stood at 548,402 
tons, there being 2391 tons transferred from the makers’ 
yards during the week. The number of blast furnaces in 
actual operation is still 121, of which seven are making 
hematite pig iron. 


The Royal Scottish Society of Arts.—A meeting of the 
Royal Scottish Society of Arts was held on Monday night. 
Mr’ Henry Cadell, President, in the chair. Mr. Edward 
Sang read the first of a series of papers on surveying 
instruments. ‘ 


Melbourne Exhibition Awards.—Mr. James Dannachie, 
of Glasgow, has been informed that the First Order of 
Merit has been awarded to him on account of his Glenboig 
star firebricks and other goods shown at the Melbourne 
Exhibition; and Mr. James Macnaughton, gun and rifle 
manufacturer, Edinburgh, has been placed first by the 
jury at the same Exhibition for his patent hammerless gun 
**The Edinburgh.”’ 


Edinburgh and Leith Engineers.—The engineers and 
blacksmiths of Edinburgh and Leith held a meeting in 
Edinburgh, on Saturday afternoon, when it was agreed to 
memorialise their employers for an advance of wages 
amounting to 10 per cent. This was carried against a 
resolution asking 15 per cent. An answer is requested by 
the 9th of May. 


The Clyde Ship Joiners.—At a meeting of the ship 
joiners, held last night, it was resolved by a large majority 
to adhere to their demands for an advance of 7} per cent., 
or about 4d. per hour, on the rate of wages paid in the 
Glasgow district, that is to say, down as far as Dalmuir, 
with the exception of Renfrew. The employers held a 
meeting last week, at which they agreed to meet the men 
about half way, offering them an advance of 4d. per hour; 
and again yesterday they met and agreed to resist the 
demands of their workmen. It is stated on behalf of the 
workmen that the wages of ship joiners paid at Middles- 
brough ranged from 31s. 6d. to 33s. per week, as against 
27s. to 29s. paid in the Clyde shipbuilding yards. Assuming 
that statement to be true, and bearing in mind that two 
first-class firms—Messrs. Robert Napier and Sons and 
Messrs. D. and W. Henderson and Co.—bave conceded the 
advance of 7} per cent., it is difficult to see how the 
employers can expect to give a successful resistance to 
the demand. At any rate, the strike has now commenced, 
and it affects in the mean time about a thousand hands. 


Hutcheson Memorial Observatory.—A committee has 
been organised in Glasgow for the purpose of commemorat- 
ing the great services done by the late Mr. David Hutcheson 
in opening up the West Highlands and Islands by his 
splendid fleet of passenger steamers. It is intended to raise 
a monument in the shape of a high-level meteorological 
station on Ben Nevis. 





(To be continued.) 
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NOTICES OF MEETINGS. 

THe INSTITUTION OF CIVIL ENGINEERS.— Ordinary meeting, 
Tuesday, May 3rd, at 8 p.m, Paper to be discussed: “ The 
Relative Value of Upland and Tidal Waters in producing Scour,” 
by Walter R. Browne, M. Inst. C_E 

[RON AND STEEL INsTITUTs.— Annual meeting, May 4th, 5th, and 
6th, in the Hall of the Institution of Civil Engineers (by kind per- 
mission of the President aud Council), Westm nster.—Wednesday, 
May 4th, 9.45 am.: Meeting of Council in the Council room, at 
25, Great George-street, 10.30 a.m.; General meeting of members. 
The annual report of the Council and the financial statement for 
1880 will be presented ; scrutineers will be appointed to examine 
the voting papers; the Bessemer Medal for 1881 will be presented 
to Mr. Wm. Menelaus ; the President elect (Mr. Josiah T. Smith), 
will deliver his inaugural address. A selection of papers will be 
read and discussed.—Thursday, May Sth, 9.30 a.m.: Meeting of 
Council at 25, Great George-street. 10.0 a.m.; General meeting 
of members; the reading and discussion of papers will be con- 
tinued.— Friday, May 6th. 9.30a.m.: Meeting of Council at 25, 
Great George-street, 10.0 a.m.: General meeting of members; 
the reading and discussion of papers will be continued and con- 
cluded.—List of Papers. “On the Kesults of Experiments relative 
to Corrosion in Iron and Steel,” by Mr. William Parker, of Lloyd's 
Registry, London. “On the Manufacture of Armour Plates,” by 
Mr. Alexander Wilson, Sheffield. ‘‘On the Manufacture of Steel 
and Steel Plates in Russia,” by Mr. Sergius Kern, St. Petersburg. 
“On the Use of Steel for Shipbuilding,” by Mr. William Denny, 
Dumbarton. “On some Physical Properties of Cast Iron,” by Mr. 
Charles Markham, Staveley. ‘On the Desulphurisation of Iron,” 
by M. Rollet, St. Chamond, France. “On Iron and Steel Perma- 
nent Way,” by Mr. R. Price Williams, London. “ On Hydraulic 
Appliances for the Bessemer Process,” by Mr, Michael Scott, 
London. “On the Manufacture of Bessemer Steel and Steel Rails 
in America,” by Captain Jones, Edgar Thomson Steel Works, 
Pittsburg, U.S.A. ‘On Hydrogen and Carbonic Oxide in Iron 
and Steel,” by Mr. John Parry, Ebbw Vale. “On the Preserva- 
tion of tron and Steel Surfaces.” by Mr. George Bower, St. Neots. 
“ On a new Method for the determi: ation of Oxygen in Iron and 
Steel,” by Mr. Alex. E. Tucker, Rhymney. The order in which the 
papers should be read will be arranged by the Council. 

SOCIETY OF ENGINEERS, — Monday, the 2nd of May next, in 
the Society’s Hall, a paper will be read “On Floating Docks—the 
Depositing 1 ock, and the Double-Power Dock,” by Mr. John 
— The chair will be taken at half-past seven o'clock pre- 
cisely. 
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THE NEW THAMES BRIDGES. 

Two years ago the Metropolitan Board of Works 
sought Parliamentary powers for constructing an 
arch bridge of 800 ft. span across the Thames below 
London Bridge. Defeated in this attempt by a 
powerful combination of the shipping and wharf 
interests the Board at once turned their attention 
to the amelioration of matters higher up stream, 
and the outcome of their inquiries has been the 
resolve immediately to reconstruct Putney and Bat- 
tersea bridges should Parliament grant the necessary 
powers which are being applied for this session. 

There can hardly be two opinions entertained as 
to the expediency of building new bridges in lieu 
of the present tumble-down old structures by those 
who have walked over or rowed under the latter. 
As some ratepayers have done neither, a brief 
description of the existing and of the proposed 
structures may be required to satisfy them that it 
is urgently necessary to expend the 620,000/. which 
Sir Joseph Bazalgette estimates to be the probable 
cost of the works and property. 

The present Putney Bridge, now the property of 
the Metropolitan Board of Works, but until the 
middle of last year a toll bridge under the control 
of private individuals, is a wooden structure having 
no less than twenty-three openings varying in width 
from 14 ft. to 72 ft. 6 in.—the latter being a recently 
constructed girder span. It was built under an Act 
of Parliament obtained in 1726, or during the reign 
of the first of the Georges, and was completed in 
1729 at a cost of 23,000/. for works and approaches. 
The bridge has thus been in existence upwards of 
a century and a half, but probably few sticks of the 
original timber could now be found in it. Originally 
the number of openings was twenty-six in the total 
length of 786 ft., and allowing for the width of the 
pile piers the average span of each would be some- 
thing less than 20 ft., which in itself is sufficient 
evidence of the inconvenience the river traffic must 
have endured during this long period. Moreover, as 
the width of the superstructure provides only for a 
carriage way 1S ft. and one footpath 4 ft. 6in. wide 
respectively, it is but too clear that the road traftic 
must have suffered equal inconvenience. Indeed, 
it is a matter for surprise that circulation has been 
maintained at a]l over this throttled passage on the 
occasion of some of the great volunteer reviews on 
Wimbledon Common. 

The new bridge, designed by Sir Joseph Bazal- 
gette to supersede the above assortment of rotten 
old timbers, is a solid and handsome granite bridge, 
having five segmental arches ranging in span from 
112 ft. to 144 ft., and in versed sine from 13 ft. to 
19 ft. 3in. A clear headway of 20 ft. above Trinity 
high water is provided, as required by the Thames 
Conservancy in the case of all new bridges, and this 
has been attained without necessitating a steeper 
gradient in the approaches than the very easy one 
of lin 35. New Putney Bridge will not occupy the 
site of the existing bridge, but be placed about a 
couple of hundred feet above it, on the line of the 
*« Aqueduct,” a word familiar enough at University 
boat-race time to most readers of the newspapers, 
as notifying the starting-point of many preliminary 
“ row overs” and of the race itself, So placed, the 
bridge will unite in a practically straight line High- 
street, Fulham, with Rish-cteih, Putney, and the 
awkward and dangerous turn by St. Mary’s Church 
will thus become a thing of the past, like Holborn Hill 
and other equally choice engineering legacies of our 
ancesiors. It is proposed to provide a 26 ft. roadway 
and two 9 ft. footways; hence the total clear width 
of the new bridge between the parapets will be 
44 ft. This will be an ample provision for the 
increased traflic which will result from the improved 
means of communication between the large resi- 
dential districts of Putney and Wimbledon and 
Fulham, the inhabitants of which are to be con- 
gratulated upon the good things in store for them. 
We are especially pleased that Sir Joseph Bazalgette 
hasfollowed the example of the advisers of other metro- 
politan corporations on the Continent in reverting to 
stone as the material for one of his bridges. ‘The Pont 
de l’Alma, having a centre span 3 ft. less than that of 
the proposed Putney Bridge, is a fine modern example 
of a Parisian elliptical arched stone bridge, and the 
recently opened Albert Bridge at Dresden, 1068 ft. 





under the care of an attendant, 


in length and 59 ft. in width between the parapets 


is in its way an equally fine example of a segmental 
arched stone bridge. Since the necessary demolition 
of old Westminster and Blackfriars bridges, London 
has been poor in examples of that noblest and 
most enduring outcome of a bridge-builder’s art— 
a monumental stone bridge—and it was almost due 
to the reputation of English engineering that at 
least one of the new bridges should be in stone, to 
prove that the builder of Waterloo and London 
bridges was not an exceptional phenomenon among 
his countrymen as the extravagant laudation of 
those structures in London “ guide books ” might 
lead the intelligent foreigner to infer, Sir Joseph 
Bazalgette has proved by his Thames Embankment 
that he knows how to make a foundation and how 
to work in granite, and we have no doubt that his 
granite bridge will be a worthy companion of Sir 
John Rennie’s famous structures. 

At Battersea the conditions as regards approaches 
are different, and an iron bridge becomes almost a 
necessity if reasonable gradients are to be secured. 
The existing bridge is but a few years younger 
than the Putney Bridge and but little to be dis- 
tinguished from it in appearance, It is a dilapi- 
dated wooden structure, between 700 ft. and 800 ft. 
in length, and having no less than seventeen spans 
in that distance. The new bridge is to be a light 
and handsome cast-iron arched bridge of five spans, 
varying in size from 115 ft. to 173 ft., and having a 
clear width between the parapets of 40 ft. The 
rise of the arches will range from one-fourteenth of 
the span in the instance of those next the abut- 
ments to between one-ninth and one-tenth of the 
span in that of the central arch, so a fairly econo- 
mical work will be secured, and at the same time 
the approaches will be kept as low as structural 
conditions will admit. It may be remarked that 
the new bridge partially overlaps the existing 
bridge, but not to a sufficient extent to preclude 
the latter being utilised as a temporary means of 
communication during the prosecution of the new 
works, 

Cast iron is undoubtedly and on many accounts a 
safe and suitable material for an arched bridge of 
not too smalla span. It is for some reason much 
less affected than wrought iron by the damp and 
smoke of a London atmosphere, and as the range 
of temperature is moderate in this country there 
is no difficulty in so proportioning the arched ribs 
that no tensile strains shall occur on the joints 
or locally weak points. By a judicious use of 
wrought iron in the spandrils, cross-bracings and 
light sectioned members, generally, and the avoid- 
ance of anything in the nature of a “lug,” practi- 
cally all the advantages of the two materials can 
be attained in the compound structure. A third 
material—brick—may often be usefully introduced 
in the floor. We do not know whether Sir Joseph 
Bazalgette contemplates using wrought-iron buckle 
plates as at Westminster, or cast-iron corrugated 
plates as at the Holborn Viaduct, but in either case 
the material would require periodical painting, 
which a brick floor would not. The Pont de St. 
Louis, in Paris, and the bridge across the Allier, at 
Vichy, afford examples of the successful and eco- 
nomical use of light single ring brick ‘ jack” 
arches of enormous proved strength, in cast-iron 
arch bridges very similar in character to the pro- 
posed Battersea Bridge. Experience in these and 
other structures has proved that no trouble arises 
from vibration or expansion, nor is there any dif- 
ficulty in securing a perfectly water-tight floor. 

New Battersea Bridge will constitute the fourth 
iron arched road bridge in the metropolitan district. 
There are several cast-iron arched railway bridges 
across the Thames at Richmond, Kingston, and 
elsewhere well worthy of attention in these days of 
panic regarding wind pressures. Professor Kennedy 
has a very complete testing apparatus at King’s 
College, and his pupils will no doubt be thoroughly 
versed in the strength aud elasticity of materials. 
We suggest as an interesting exercise for these 
students that they should take measurements of one 
of the above bridges, and apply their theoretical and 
practical knowledge to the determination, firstly, of 
the wind pressure which would be required to 
destroy the bridge, and secondly of the lateral 
deflection which would result from the action of an 
effective wind pressure of, say, 10 lb. per square 
foot on the surface of the bridge and a passing train. 
So faras our memory serves us the span of the 
arched ribs is about 160 ft., and the width of the 
flanges about 8 in. or 10 in., whilst the cross girders 
and floor are simply short bits of timber, and there 





is no cross bracing or wind bracing of any descrip- 
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tion in the entire bridge. The lateral stiffness of a 
100-ft. beam, 10 in. wide, is thus one of the 
elements in the problem, and the resistance to flexure 
of a * long column” of similar proportions is another. 
If such a cast-iron arched bridge stands, we think 
Sir Joseph Bazalgette's iron bridge must be regarded 
relatively to be as stable as his granite bridge. In 
any event the proposed new Thames bridges will be 
as firm and enduring as the best of those now 
existent across the Thames or any other river, and 
they will doubtless be no less satisfactory in archi- 
tectural effect. 





GERMAN RAILWAY TARIFFS. 

An“ interesting note by Consul-General Crowe 
upon the traffic rates on German railways has just 
been published in the Consular Reports. Although 
the conditions of traffic in Germany are different 
from those in this country, and the considerations 
which decide the rates to be charged are in many 
cases such as could have no weight with English 
railway companies, yet the principles upon which 
the classification and general details are arranged 
are worthy of consideration, in so far as they may 
give some hints for a revised basis for uniform 
rates and classification here. They will also give 
English manufacturers a more complete knowledge 
of the actual comparative costs of English and 
German goods at the port of shipment than could 
possibly be obtained by comparing the costs at 
works. Although, even now, the systems of charges 
and classification on the different German lines are 
not absolutely uniform, the variations are extremely 
slight, and Mr. Crowe takes that of the Bergisch- 
Mirkisch Company as a fair specimen of the 
reformed tariff, which was based on the old 
Bavarian system of mixed space and classification. 

For ordinary parcels forwarded singly and 
not in truck loads a rate® is charged, graduated 
according to distance. Up to 100 kilometres, 
(62.1 miles) the rate is 11 pf. per ton and kilometre 
(=2.09d. per ton per mile); from 101 to 200 kilo- 
metres (124.2 miles) 10 pf. per ton and kilometre 
(=1.88d. per ton per mile), and on any distance 
beyond 200 kilometres, 10.50 pf. per ton and kilo- 
metre (=1.98d. per ton per mile). A booking 
charge, varying with the distance, of from 1 to 2 
marks (113d. to 23$d.) per ton, is also made. The 
same goods, if forwarded in 5-ton lots (i.¢., an 
ordinary truck load), are charged for any distance 
6.70 pf. per ton and;kilometre (=1.26d. per ton per 
mile). The booking charges are the same as for 
parcels. For 10-ton lots (a double truck load) a 
reduction of .70 pf. is made, the charge being 6 pf. 
per ton and kilometre (=1.13d. per ton per mile). 

Bulky and heavy goods are arranged under three 
special heads, the rates for which are based on lots 
of not less than a double truck load (10 tons), and 
are in each case for goods in bulk. These special 
rates are as follows : 

Special Tariff I.: 4.50 pf. per ton and kilometre 
(=.848d per ton per mile) for any distance. This 
class comprises: Acids, acorns, alum, bone and other 
blacks, chlorides, clay, cocoa and other nuts, corn, 
flour, seed, raw cotton, dye-woods, felting, glass, 
hemp, iron and steel wares not included in lower 
tariffs, pig and sheet lead, lye, machinery in parts, 
malt, methylated spirit, mineral waters, paper and 
pasteboard, pitch, potash, railway tools and hard- 
ware, rice, rosin, metal scrap, salt, soda, starch, 
sulphur, sugar, tar, timter (not raw), planks (not 
foreign), green vitriol, wool, zinc. 

Special Tariff IT. : 3.50 pf. per ton and kilometre 
(=.659d. per ton per mile). This rate is charged 
on: Asphalte and pitch-earths, blood, bones, 
cement, cemented clay wares and pipes, coal 
tar, cork, emery paper, galena, wine-graves, hoofs, 
hops, iron and steel wares (hoops, tyres, girders, 
T. angle, plate, sheet, pipes, rails, chairs, lashes, 
bolts, &c.), transverse sleepers, coarse hardware, 
lignite, tar, and oil, lime, marble and marble wares, 
molasses, naphthaline, oilcake, pottery, rags, saw- 
dust, sea-water, soapboilers’ earths, spath, cut stones, 
raw or hewn timber, talc, trass, water-glass, animal 
and vegetable waste, vegetable stuffs, wood for 
building and basket-work. 

Special Tariff III. differs from I. and II. by 
being graduated according to distance, the rates 
being : 





* We have in the present article in all cases given the 
equivalents of the German rates in English money and 
measures, but for convenience in making other reduc- 
tions we may mention that pfennings per ton per kilometre 
multiplied by 0.188 equals pence per ton per mile, 





Pence per 
Pf. per Ton 
per Kilom. i 
From 1 to 50 kiloms. (31.05 miles) 2.7 = 0.51 
Over 50 kiloms. (31.05) ... eee 2.50 = 0.47 


This rate includes alum stone, ammoniac, beet- 
root, beetroot-graves, bricks, baskets, casks, chalk, 
charcoal, chicory, coal, coke, and ashes, dung, 
earth and earth colours, firewood and wooden 
sleepers, guano and chemical manures, gypsum, i.¢., 
iron (pig, lumps, ingots, scrap, scale), lignite, malt 
combings, millstone, ores, packing cases, pine cones, 
potatoes, potsherds, salt, shale, slag, slag wool, slates, 
tan, bark, and cakes, tow and waste, turf. 

The booking charge on all the double truck load 
lots is graduated : 


Marks. Pf. Per Ton. 

From 1 to10kiloms. (0.621 d. 

to 6.21 miles) ... we 0 80 = 9.36 
From 11 to 20 kiloms. (6.84 

to 12.43 miles) ... ne 0 99 = 10,53 
From 21 to 30 kiloms. (13 to 

18.64 miles) eco a 1 00 = 11.70 
From 31 to 40 kiloms, (19.26 

to 24.86 miles) ... om 1 10 = 12.87 
From 41 kiloms. andupwards 1 20 = 14.04 


This tariff has been found to work well for local 
traffic, but for through goods, especially those 
destined for foreign countries, exceptional tariffs 
are provided. Until the acquisition of the principal 
railways by the State, innumerable exceptional 
rates were in force; but the Government, on 
taking possession, completely revolutionised the 
system. The principle was laid down that railway 
rates should never be allowed to counteract customs 
duty ; and that, except in special cases, no through 
rates should be lower than those between inter- 
mediate points. Native lines should always be 
favoured in preference to those of other states. 
Export rates should, as a rule, be lower than 
import rates. 

One of the most important results of the carry- 
ing out of this principle, was the reduction of the 
coal freights from the Silesian and Westphalian 
collieries to the Baltic and Elbe ports, the average 
rate on Westphalian coal being now 2.21 pf. per ton 
and kilometre (=.416d. per ton per mile), and that 
on Silesian coal 1.39 pf. (=0.26d. per ton per mile) 
At the same time the rates on coal from the ports 
to inland places remain high, being in each case 
above that of Tariff IIT., under which head coal is 
included. This manipulation of rates has resulted 
—as might be expected—in a decrease of English 
imports, anda more than equally increased export 
of German coal ; for, whilst German imports were 
half a million tons less in 1880 than in the previous 
year, the exports show an increase of nearly a 
million and a quarter tons. 

The same principle has been carried out with 


“regard to the local carriage of iron ore, lime, and 


pig iron on the Rhenish and Westphalian rail- 
ways ; exorbitant rates are charged on English pig, 
and facilities are given for the consumption of 
local material. In many cases, however, water 
transport defeats the attempt to shut out foreign 
products ; but, except where works are absolutely 
independent of railway transport, the excessive 
charges for perhaps only a few miles are as far as 
possible arranged to neutralise the advantages 
gained by the cheaper method. The result is that 
the Rotterdam route is the only one which remains 
available for the carriage of English pig to West- 
phalia. 

It will be seen that, as far as the special pro- 
tective rates on German produce and the pro- 
hibitive rates on foreign imports are concerned, 
German railways are entirely in a different position 
from any which is possible in this country ; but 
the special reduced rates might with advantage be 
copied in some cases by our own railway com- 
panies. The principle upon which they are reduced 
will show English manufactuzers what they have 
to expect and to fight against in competition with 
German products, both on their own ground and in 
foreign markets. 








PUBLIC WORKS IN CANADA. 

In connexion with the improvement of Canadian 
harbours and rivera, it may be observed that the 
principal works undertaken of late in Ontario have 
been the deepening the eastern side of the Pictou 
basin, dredging and opening small channels in the 
Bay of Quinte, opening a channel through the 
shoal at the mouth of the river in Lake St. Clair, 
reopening the channel at the mouth of the River 
Maitland, Lake Huron, dredging Kincardine Har- 


bour, improving the channel leading to Owen 
Sound Harbour, deepening the channel to the inner 
harbour at Meaford, dredging Collingwood Har. 
bour, removing obstructions in the channel at Pene- 
tanguishene Harbour, and improving and deepening 
the Neebisy Rapids. The dredging of the western 
entrance to Toronto Harbour under a contract with 
Messrs. Hunter and Murray, closed in November: 
works of improvement in the Assiniboine, between 
Winnipeg and Portage La Prairie were also under. 
taken. A scheme is projected for the improvement 
of navigation between the Red River and Fort 
Edmonton, vig Lake Winnipeg, and the River 
Saskatchewan, with a view of enabling the estab- 
lishment of such steamboat accommodation as may 
be necessary for the proper development of the 
country through which the Saskatchewan runs. 

Submarine telegraph cables have been laid 
between the islands of Grand Manan and Campo- 
bello, and from the latter to Eastport, Maine, and 
land lines were constructed on both of these islands, 
Land lines have been erected between Canso and 
Halifax, and between Low Point Lighthouse and 
Lingar, Cape Breton. A submarine cable has been 
laid across the mouth of the Big Bras d'Or lake, 
and a land line is now under construction between 
Meat Cove and North Sydney, Cape Breton. The 
Island of Anticosti and the coast of Gaspe, the 
Bird Rock and Magdalen Islands, and the latter 
and Cape Breton, have been connected by sub- 
marine cables. Land lines were constructed through. 
out the Magdalen Islands and on Anticosti for 
about two-thirds of the distance, between [English 
Bay and Fox River. Land lines are under construc- 
tion between Bail, St. Paul, and Chicoutimi, and 
from Murray Bay to the mouth of the’Saguenay 
river on the north shore of the St, Lawrence. In 
British Columbia all the land lines erected by the 
Western Union Telegraph Company, and cables 
submerged by them between Vancouver Island and 
Swinomish, Washington territory, have been pur- 
chased by the Dominion Government, and an agree. 
ment has been entered into with that company 
whereby the through tariff of rates on messages 
over their lines and those of the Dominion Govern- 
ment has been reduced. A submarine cable to 
connect Vancouver Island with the main land vi7 
Nanaimo and Point Grey has been submerged. 

A full-sized semaphore for service in the lower 
St. Lawrence has been constructed ard approved, 
Dr. Fortin, M.P. for Gaspe, has prepared and sub- 
mitted to the Marine Department statistics in 
respect of the fisheries of Gaspesia, and also of 
those of Norway, together with other valuable 
information and suggestions, showing the great 
advantages to be derived from the establishment of 
a system of telegraphic communication in connexion 
with Canadian fishery industries. Works on a 
graving dock at Quebec are still in progress, and 
contracts for sections of it have been let. On the 
Quebec Harbour improvements last year over 
200,000 dols. were expended. During the year an 
effort was made by the Government to obtain 
information on the question of making, as far as 
practicable, the St. Lawrence route free to naviga- 
tion, Froma report of Mr. Gisborne, superintendent 
of the Government Telegraphic Service, it appears 
that about 175,000 dols. were expended last year in 
laying the cables referred to. By changes effected 
in the tariff rates in British Columbia 30,000 dols. 
per annum have been saved to the public. 
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LITERATURE, 
site. 

Minutes of Proceedings of the Institution of Civil Engi- 
neers; with other Selected and Abstracted Papers. 
Vol. LXIII. Edited by James Forrest, Assoc. Inst. 
— Secretary. London: Published by the Instita- 
ion. 

Tue high reputation which the Minutes of Pro- 

ceedings of the Institution of Civil Engineers have 

long possessed both for the value of their contents 
and the manner in which those contents are pre- 
sented to the reader, is fully maintained by the 
volume now under notice. This volume, which we 
should state was issued early last month, deals with 
the proceedings of the Institution from the meeting 

of November 9th to that of December 21st, 1880, 

and hence it has been published with a praiseworthy 

promptness which forms a strong contrast to the 
delays which used to occur in the appearance of the 

Transactions of most of our scientific societies 

not many years ago. 





The volume now before us contains four papers 














AprRIL 29, 1881.] 


ENGINEERING. 


441 








read before the Institution with reports of the 
discussions upon them, a report of the annual meet- 
ing, seven “selected” papers, sixteen memoirs of 
deceased members, and no less than sixty-nine 
abstracts of papers in foreign transactions and 
periodicals. Of the papers read before the Institu- 
tion abstracts have already appeared in our pages, 
but we may nevertheless notice them here. The 
first of these papers contained in the present 
volume is one by Mr. Benjamin Walker on 
“ Machinery for Steelmaking by the Bessemer and 
the Siemens Processes,” and we must own that it is 
in many respects a disappointing one. _ It isa brief 
paper and deals solely with certain forms of 
hydraulic pumping engines, hydraulic engines 
and cranes, Bessemer converters and compound 
blowing engines, of which the author’s firm are the 
makers, while the descriptions given of the plant 
referred to are very far from being complete. 
Mr. Walker advocates the adoption of the compound 
system for hydraulic pumping engines, and we agree 
generally with the views which he expresses. It would, 
however, we think, have been better if he had made 
some reference to what had already been done by 
others in the introduction of the type of engine he 
prefers. In the same way, in speaking of the form 
of Bessemer converter which he describes, and of 
ihe gear for handling it, Mr. Walker claims many 
advantages for the arrangements adopted ; but he 
omits to mention that this very form of converter 
was that first used by Sir Henry Bessemer, but 
subsequently discarded ; while the arrangement of 
gear referred to as novel is identical with that 
patented by Sir Henry Bessemer as long ago as 
1869. It is further to be regretted that Mr. Walker 
makes use of the apparent water consumption per 
horse power as measured from indicator cards, as a 
mode of comparing the performance of different 
engines, whereas it is well known that such a mude 
of comparison is utterly fallacious. We have 
pointed out some defects of detail in Mr, Walker’s 
paper, but it was not such defects as these which 
made us apply to it the term “disappointing.” It 
was rather its incompleteness, and the fact that it 
leaves untouched so many steps in the manufacture 
of steel which are now recognised as requiring mecha- 
nical aid. It has for some time past been generally 
admitted that, in the face of foreign competition, 
our steelmakers, to hold their own, must make every 
possible use of mechanical aids as a substitute for 
hand labour. The profits or loss of a modern steel 
works are now largely determined by the complete- 
ness of the appliances for handling the materials 
and products, and a paper dealing with these 
appliances as a whole, and analysing the advantages 
and disadvantages of the chief systems now in use, 
would be a valuable and interesting one. Mr. 
Walker’s paper, which has suggested the above 
remarks, was followed by a good discussion, in the 
course of which many facts of considerable interest 
were evolved ; but the discussion, as a whole, may 
be said to have referred more to hydraulic machi- 
nery generally than to plant for steelmaking, and 
in so far it failed to supplement Mr. Walker's 
paper. We may mention here that an important 
feature in the recent reports of discussions which 
appeared in the Transactions of the Institution, is 
the space given to correspondence on the papers. 
This is an excellent feature for several reasons, and 
we hope to see it further developed, as we are 
certain that it will bring forth much information 
that would otherwise never come to light. 

The next paper isone on “ New Zealand Govern- 
ment Railways,” by Mr. J. P. Maxwell, this paper 
and the subsequent one on “ Ceylon Government 
Railways,” by Mr. J. R. Mosse, being read the same 
night and discussed together. Both of these papers 
are of an exceedingly useful class. They contain 
good descriptions of executed works of considerable 
interest, and they afford (that of Mr. Morse espe- 
cially) valuable information as to cost and general 
financial results. The New Zealand railways are 
of 3 ft. Gin. gauge, and in the case of one of the 
lines dealt with—namely, that from Wellington to 
Woodville—an important feature is the adoption 
for the crossing of the Rimutaka range of 
gradients of 1 in 15, and the employment of the 
Fell system. The Ceylon railways on the other 
hand have a gauge of 5 ft. Gin., and in the case of 
the crossing of a precipitous mountain range at the 
Kadugannawa incline, a continuous gradient of 
1 in 45 for 12 miles has to be worked, the locomo- 
tives employed for this service being six-coupled 


tank engines with 4 ft. 5in. wheels, and 17 in. 
cylinders, with 26 in. stroke. The two papers 





above mentioned were, as we have stated, dis- 
cussed together, and the discussion turned largely 
on the relative advantages and disadvantages of 
the 5 ft. 6in., and 3 ft. 6 in. gauges, and of the 
methods of crossing mountain ranges adopted in 
the case of the two railways described. The dis- 
cussion was a lengthy one, and was supplemented 
by numerous letters of considerable value from 
absent. members. We have no space to give an 
abstract of it here, but we may say that the balance 
of the facts brought out was decidedly adverse to 
the adoption of the Fell system, the data given 
respecting the working of that system on the late 
Mont Cenis Railway fully corroborating the 
opinions which we expressed on the subject some 
years ago. 

The next paper is one by Mr. Theophilus Seyrig, 
on “ The Different Modes of Erecting Iron 
Bridges.” This is an exceedingly valuable paper 
summarising the results of experience on a large 
number of cases, and including a detailed account 
of the erection of the magnificent arched bridge 
over the Douro, of which the author was the 
designer. The most interesting portion of the 
discussion is to be found in the correspondence. 

Of the Annual Report, which comes next in 
order in the contents of the volume before us, we 
need say little here, but we cannot omit reference 
to one matter dealt with in it, which we certainly 
cannot regard with satisfaction. The point we 
refer to is the opposition made by the Institution 
of Civil Engineers to the granting of a Royal 
Charter of Incorporation to the Society of Tele- 
graph Engineers. This is not the place in which to 
speak at any length on the behaviour of the Insti- 
tution in the matter, but we must state our con- 
viction that the opposition which it offered was 
neither a graceful act nor was it in any way 
justified by the circumstances of the case. The 
Institution of Civil Engineers has done little or 
nothing as a body to develop electrical science, and 
now that that science has become the basis of a 
most important—and increasingly important — 
branch of engineering there is no justification 
whatever for the Institution endeavouring to 
underrate the status of the Society which electrical 
engineers have founded and so ably maintained. 

Turning now to the “other selected papers” 
which the volume under notice contains, we find 
that the first is one on “ Sandy Island Lighthouse, 
Antigua,” by Mr. L. C. E. Mackinnon, this paper 
giving a succinct account of a very interesting 
work. Next follows a paper on “ The River 
Weaver Navigation,” by Mr. J. W. Sandeman, 
containing a useful description of the new ship 
locks at Saltersford and Acton. ‘“ Dredging and 
other Plant employed at the Quebec Harbour 
Works” forms the subject of the next paper by 
Mr. St. George J. Boswell, this paper giving 
particulars of the ‘‘clam-shell” and dipper dredgers 
used, and also of a large revolving derrick which is 
employed for the transfer of the dredged material. 
The next paper is one on “Cribwork in Canada,” 
contributed by Mr. H. T. Bovey, and it contains 
accounts of an interesting class of work concerning 
which comparatively little has been published. Of 
the next paper—one on the “ Monte Penna Wire 
Ropeway,” by Mr. W. P. Churchward—we pub- 
lished the substance a few weeks ago (vide page 
165 ante). 

The next “ selected paper” is of considerably 
greater length than those already mentioned, and 
it is one “On the Calculations of Dimensions as 
depending on the Ultimate Working Strength of 
Materials,” by Dr. J. Weyrauch, of Stuttgart, and 
translated by Mr. G. R. Bodmer. This is a valu- 
able paper and deals chiefly with a subject which 
as yet has not attracted so much attention in this 
country as it has on the Continent and in the 
United States—namely, what Wohler has aptly 
termed the “fatigue” of metals and its bearing 
upon the choice of dimensions for resisting various 
of strains. The last of the ‘selected 
papers” isa short one by Professor W. C. Unwin 
“On the Coefficient of Friction of Air flowing in 
Long Pipes,” a subject to which the author has 
before devoted considerable attention. The present 
paper deals with the researches of M. Arson and 
M. Stockalper, the investigations of the last- 
named experimenter having been carried on at the 
St. Gothard Tunnel Works. Professor Unwin’s 
analysis of the results is useful and interesting. 

The remainder of the volume under notice is 
occupied by the memoirs of deceased members and 


classes 








by the abstracts of papers in foreign transactions 








and periodicals. These “abstracts” continue to 
form a most valuable feature in the Transactions ; 
they are chosen with great judgment and well pre- 
pared, and altogether form a valuable index to 
engineering progress abroad. That the volume as a 
whole is most admirably edited, it is scarcely neces- 
sary for us to state, Mr. Forrest’s high and well- 
earned reputation in this respect being thoroughly 
well known. In conclusion, we may state that the 
—— and typography leave nothing to be 
esired. 





Die Radreifen-Befestigungen bei HEisenbahnwagen- 
Riidern, behufs Sicherung gegen das Abspringen der 
Reifen bei Lintretendem Bruche. Eine sammlung 
patenterter Constructionen, von C. KEessELer, Berlin: 
A. Seydel. [Price 10s.] 

The work before us is little more than a large- 
sized pamphlet of 65 pages, but it contains in a very 
convenient form information of considerable 
interest to all railway engineers. The author has 
diligently searched the English and German patent 
records, and he illustrates clearly no less than 321 
varieties of railway tyre fastenings, for which patents 
(mostly English) were taken out between July, 
1853, and May, 1879. The record is, as we have 
said, one of very considerable interest to those 
engaged in railway management or the construction 
of rolling stock, while as a work of reference it will 
in many cases save much trouble to intending 
patentees. Each tyre section and fastening illus- 
trated is accompanied by a brief description, while 
in an introductory chapter Mr. Kesseler classifies 
the various fastenings, of which he subsequently 
gives particulars. 








NOTES. 
THE VALUES OF THE OHM AND “J.” 

Tue British Association unit of resistance is 
probably slightly in error, and it would be advisable 
to determine it. Various experiments have found 
a value for it disagreeing on both sides of unity. For 
example Weber made it respectively 1.0021, 1.0016, 
1.0025 earth quadrants per second, Rowland made 
it 0.9911, Kohlrausch 1.0196, and Lorenz 0.9797, 
the British Association value of course being one 
earth quadrant per second, From a consideration 
of these results and the ways they were obtained, 
Dr. C. R. Alder Wright estimates that the correct 
value of the unit or ohm most probably lies between 
1 and 1.005, an error of not more than one-half per 
cent. With regard to the value of J, or Joule’s 
mechanical equivalent of heat, Dr. Wright says that 
42 is probably the most correct value obtainable at 
present, and that Joule’s water value is a little too 
small. 


LEADVILLE, CoLoraDo, 

The mineral wealth of Leadville, Colorado, 
appears to be of such an extent as to surpass any- 
thing yet discovered in any other part of the North 
American continent. As a mining district it is new, 
and the year 1877 scarcely saw the beginning of its 
development. Last year 122,483 tons of ore were 
raised, worth 11,477,046 dols., giving an average of 
90 dols. per ton. ‘The first establishment for mill- 
ing ores was started in a small log-house about 
three years ago; at the present time the same 
works have a capacity of 150 tons a day, and 
storage room for 1500 tons of ore. Geologists 
who have carefully surveyed the district have come 
to the following conclusion about its formation. 
They hold that the region was covered by ashallow 
sea, and that a bed of limestone was deposited by 
the animal life that it contained. After the dis- 
appearance of these waters, the bed was covered by 
the melted porphyritic rocks. The formation of 
ore then commenced by the percolation. 


Tue Eyesicut or Ramway Men. 

According to the annual report of the Connecticut 
State Board of Health, 1029 railway employés in 
that State have been examined during the past year 
by the official examiner Dr. Bacon, and of these no 
less than 120 were found to have defective vision. 
The number was made up of 160 engineers, 157 
firemen, 100 guards or conductors, 327 brakesmen, 
90 switchmen, 97 station agents, 98 flag and other 
signal men. Of these 35 were red or green blind, that 
is had no power to distinguish these colours, 13 were 
defective in perceiving colours, and 78 had eyesight 
worse than the average. Dr. Camalt, another 
examiner, also inspected 921 employés belonging 
to other railways in Connecticut with the followiog 
results: of 13] engineers he found 23 with defective 
vision, and 5 dichromatic; of 128 firemen he found 
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6 with defective vision, and 2 dichromatic; of 102 
conductors, 14 had defective and 3 dichromatic 
vision; of 308 brakesmen, 38 bad defective vision 
and 13 dichromatic; of 137 switchmen, 22 had 
defective and 2 dichromatic vision; while of 115 
station agents, no less than 25 had defective and 
3 dichromatic sight. 


THE PHOTOPHONE AND THERMOPHONE, 

The recent researches of Mr. Preece suggest the 
question whether the sonorous effect of a beam of 
light in the selenium cell of Professor Bell’s photo- 

hone is not due to the heat rays rather than the 
ominous rays of the beam. It has been proved, of 
course, that the luminous rays do alter the resistance 
of selenium ; but it is still open to debate if the 
heat rays do not account for the chief part of the 
photophonic effect. The question has, however, 
been answered by M. Mercadier, who finds by 
actual experiment that the sounds produced in the 
selenium receiver of the Se eg result princi- 
pally from the action of luminous rays, the active 
rays lying between the blue and a little way into 
the infra-red regions of the spectrum. The indigo, 
violet, and ultra violet regions are totally inactive, 
and the maximum effect is produced by the yellow 
zone. On the other hand, the receivers of smoked 
glass, ebonite, and other material tried by M. 
Mercadier emit notes because of the action of the 
heat rays, as Mr. Preece has found. Radiophone, 
then, is a generic term, including the photophone 
and thermophone in two distinct species ; but pro- 
bably the action of both instruments is funda- 
mentally the same, 

IRON IN THE Sey. 

It is not generally known that as early as 1867 
Sir Benjamin Brodie held the opinion that the so- 
called elementary substances of the earth would in 
all probability exist under independent forms in 
the atmosphere of the sun. This idea was an anti- 
cipation of Mr. Norman Lockyer’s conclusion arrived 
at in 1873 that dissociation of the terrestrial ele- 
ments would take place in the sun. The recent 
researches of this accomplished solar physicist go 
to prove this conclusion by spectroscopic observa- 
tions. The presence of iron has been surmised in 
the sun from the similarity of wave lengths and 
intensity existing between the Frauenhofer lines of 
the solar spectrum and the bright lines of iron ; 
but Mr. Lockyer, after a most painstaking investi- 
gation, is led to conclude that there is no iron in 
the nucleus of the sun, but only its constituents, 
and that these exist at different levels in the solar 
atmosphere, and produce more complex forms by 
condensation. This result is, of course, in agree- 
ment with the general theory of Mr. Prout and 
Mr. Lockyer, that all the “ elementary” bodies are 
in reality clusters of a single elementary substance, 
which have been determined by loss of heat. 

VIBRATION AND Paln, 

It is becoming recognised by physicians that mere 
mechanical vibration has a soothing effect on pain 
similar to the external application of chloroform. 
Within the last few years Dr. Mortimer Granville 
has constructed an apparatus for administering a 
recurrent series of shocks to the skin in order to 
mitigate the severe pangs of neuralgia, and M. 
Vigouroux, a French medical man, has produced a 
similar effect by means of a vibrating tuning-fork 
and sounding-board. In this case the sound waves 
from the vibrator were allowed to impinge upon the 
affected parts; but quite recently M. Boudet, of 
Paris, has devised an improved arrangement. ‘This 
consists of a tuning-fork kept in constant vibration 
by an electro-magnet, and the tremors are communi- 
cated directly to the skin by the intervention of a 
rod, The etficacy of vibrations is doubtless due to 
the irritating effect of the shocks on the terminal 
twigs of the nerves, and it is expected that many 
kinds of pain will be dispelled by it. When the 
nerves are not too deep seated, Boudet’s apparatus 
is said to charm away neuralgia in a few minutes. 
It is believed, too, that anaestheria may be brought 
abont by the tuning-fork, for when the latter is 
applied to the skull, it induces a sense of giddiness 
followed by a desire for sleep. 


Carbon RuEopnuores., 

tecent experiments by M. Emile Reynier with 
carbon rods for electric lighting, both bare and 
metal-plated, have shown conclusively that it is 
advantageous to coat the rods with a thin layer of 
refractory metal. Plated rheophotes (a word which 
English electricians would do well to adopt at once 
for all manner of electric wicks or light-givers) are 
found to largely increase the durability of the 





carbons without diminishing the amount of light 
emitted by them at any instant. A nickel coating 
has been found to prolong the duration of a positive 
pole of 9 millimetres some 50 per cent,, and one 
of 7 millimetres still more. Coppered carbons have 
a duration intermediate between bare and nickel- 
plated ones. The area of the carbon is also found 
by M. Reynier to materially affect their illuminating 
power for the same current, one pair of 7 milli- 
metres in diameter yielding 70 per cent. more light 
than a pair of 9 millimetres in diameter. The 
metals act by preventing lateral burning of the 
carbon accompanied by a smoky flame, and nickel 
ought to be preferred, especially for the positive or 
wasting pole. Nevertheless with alternating cur- 
rents copper plating gives very good results, as 
proved by M. Lontin at the Lyons Railway station. 


AN Improved GALVANOMETER SCALE. 

A useful practical improvement on the ordinary 
scale of the reflecting galvanometer and electro- 
meter of Sir William Thomson has been introduced 
by Mr. Jacobs, chief electrician, into the testing 
chambers of Messrs. Siemens Brothers, at their cable 
works, Charlton, and on board the telegraph steamer 
Faraday. The ordinary scale is an opaque card 
engraved with degrees and placed in front of the 
galvanometer mirror to receive the reflected spot of 
light. To read it the observer has to bend forward 
between the galvanometer and scale, a position 
which, besides being awkward and uncomfortable, 
is ill-adapted for recording the result, and sometimes 
causes the head to intercept the reflected beam of 
light and obliterate the ‘‘ spot.’”” Mr. Jacobs has 
overcome these drawbacks by using a semi-trans- 
parent scale, or, in fact, a narrow screen of ground 
glass on which the light spot is projected, and on 
the upper half of which the paper scale is pasted. 
The observer then faces the galvanometer and 
observes the light spot through the ground glass, 
moving to and fro along the bottom edge of the 
paper scale, which is pasted with its back to the 
galvanometer. This arrangement permits the tester 
to note down a galvanometer reading with ease 
without lifting his eyes off the spot of light, and it 
further enables the work to be done in a much 
more lightsome room, 


TELEPHONIC PERTURBATIONS. 

The peculiar noises which perturb the vocal 
messages on a telephone line have been made the 
subject of investigation by M. Gaiffe the well- 
known French electrician, and, curiously enough, 
he finds them to be due to the vibrations and 
oscillation of the iron telegraph wires in the 
wind. These extraneous sounds have hitherto 
been referred entirely to the inductive action of 
neighbouring telegraph lines over which currents 
of electricity were passing, though this cause is 
doubtless operative it is not the only one. M. 
Gaiffe arranged a telephone line along the floor 
of his laboratory and connected it by flexible con- 
ductors to the telephones at either end. An inter 
ruptor, or key, was connected in circuit so that the 
circuit might be broken without disturbing the rest 
of the apparatus ; and he soon found that the mere 
rubbing of the line wire against itself generated a 


eee —— — rd ——, — ~ oe | At the same time the action of the powder is said to be 
telephones when the circuit was broken by the | considerably increased. 


Rubbing another metal on the line wire also 


key. 





produced a distinct effect, and even the friction | 


of a binding screw upon the latter produced an 
audible sound, while scratching the line wire along 
a file gave a comparatively loud result. It follows 
that the rubbing of a telephone line against a screw 
or loose binding wire will occasion currents capable 
of perturbing a telephone message, and that well- 
soldered joints and a carefully ordered line are 
necessary for good telephony. A more serious 


by the vibrations of the wire itself, as M. Gaiffe 
has proved by inserting a rod of iron about 4 ft. 
long in the circuit of the telephones and striking it 
transversely with a hammer. Every blow produced 
audible sounds in the telephones, although the 
flexible connexions of the latter prevented a 
mechanical communication of the vibrations, This 
effect is evidently a molecular one, and reminds us 
of the late experiments of Professor Hughes on 
electrical torsion (see ENGINEERING, vol. xxxi., p. 
387), where the slightest torsion of an iron wire 
was found to alter its electrical condition, and 
conversely the passage of a current through the 
wire was demonstrated to produce a molecular 
twist in the latter. The vibrations produced by 
the wind in telephone lines are, therefore, inimical 


: : | encouragement of the Government.” 
drawback exists, however, in currents generated | 








to long distance telephony, and the question arises 
how to obviate the difficulty? Underground lines 
are, of course, free from any such atmospheric 
disturbance, but as they are similar in construction 
to submarine cables, their great inductive capacity 
would prove a more serious bar to telephonic 
speech, and a hundred miles or less would probably 
render the telephones absolutely silent. Aérial 
wires of brass, or better still of manganese bronze 
would, perhaps, solve the difficulty. ' 








FOREIGN TECHNICAL LITERATURE, 

Glaser’s Annalen fiir Gewerbe und Bauwesen (Berlin), 
April 15, basa paper by Major Wille on the explosion 
at the Wetteren Powder Factory in Belgium. The Wolff 
rotary pumping engine for the colliery ‘Friedrich der 
Grosse” is also illustrated and described. 





The Jron Age (New York), March 31, has an abstract 
of a paper read before the American Institute of Mining 
Engineers by Mr. Stutz, of Pittsburg, on coal-washing 
machinery, especially referring to his own machines for 
washing bituminous coal and slack. The coal is fed 
from a hopper upon a sieve suspended in the water, into 
which it is gradually allowed to fall. The coal beiug 
lightest is floated off, while the slate and pyrites fall to 
the bottom, and the fine coal and slack are dravyn 
through the sieve by the back suction, aud discharged 
separately. 





Die Wochenschrift des Vereines Deutscher Ingenieure 
(Berlin) of April 16 gives particulars of the Buildiug 
Exhibition to be opened on July 1, in Brunswick. The 
classes, of which there are ten, include all kinds of 
building materials, as well as those for road and railway 
making, bridge-building, water works, &c.; plans and 
details for dairies, breweries, brick works, sugar facto- 
ries, &c.; mills of all kinds, concrete building, builders’ 
and contractors plant and tools, mathematical instr «- 
ments and drawing materials, damp-proof prepara- 
tions, &c. 





In La Nature (Paris), of April 16, are given a descrip- 
tion and illustrations of the ferry-boat Solano, con- 
structed by the Grand Central Pacific Railway Com- 
pany for us> in the Bay of Carquinez, where it is 
employed for transporting trains between Benicia aud 
Port Costa. The vessel is 430 ft. in lengtb, aud 
117 ft. 6 in. beam, with a loaded draught of 7 ft. 6 in. 
It is constructed with two double lines of rails, to convey 
several complete trains at once. The paddle-wheels aro 
30 ft. in diameter, and are each driven independently by 
a 2000 horse power vertical engine, with a cylinder of 
6 ft. diameter. The steering is effected by four rudders at 
each end, worked by hydraulic power. 





La Houille (Paris) of April 17 contains a letter frum 
St. Etienne, describing the Lagot cartridge, invented by 
a working miner in this place. M. Lagot claims that 
his system can be employed without danger of explosion 
in fiery mines. Experiments were made with these 
cartridges in the presence ef the engineers of the St. 
Etienne Coalowners’ Society, and it is stated that the 
desired results were attained. The principle adopted is 
that of placing an elastic wad between the cartridge and 
the bottom of the hole, another being put on the top of 
the charge. In addition to this, a composition (the 
ingredients of which are kept secret) is employed, in 
order to prevent flame from issuing from the hole. The 
inventor has also treated the Bickford safety fuse with a 
preparation which prevents any flame arising from it. 





According to the Army and Navy Journal (New York) 


| of April 9, the experiments with the Gamgee zero-motor 


will be continued, as “ the results promise to be of such 
value to the country that the Navy Department is 
unwilling, after the engine has been constructed and 
experiments commenced at tho yard, to suspend the 
operations of the inventor”! It is further added that 
Mr. Gamgee’s project, “according to the judgment of 
the highest engineering talent in the Navy, deserves the 
As we pointed out 
last week (vide page 418 ante) the whole affair is a most 
transparent hallucination, and it is perfectly extra- 
ordinary to find an important Government department 
lending its support to such a scheme. 





The Moniteur des Intéréts Materiels (Brussels) of 
April 17 contains an abstract of a report published by 
the Minister of Public Works, on the condition of the 
coal and mining industries of Belgium during the latter 
half of 1880, according to which there were in that 
country 155 collieries at work. The number of pits was 
297, the average number of days worked 139 ; and the total 
output was 8,425,643 tons, giving a daily average of 204 
tons. The number of men eniployed on the bank was 
23,088, making, with 77,201 pitmen, a total of 100,289 
workmen, whose average working day’s earnings were 
3.07 francs. There were 35 blast furnaces in blast, and 
29 standing during the same period; and the number of 
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workmen employed was 3105, with an average of 171 
working days. The total production was 294,394 tons, 
of a total estimated value of 17,085,000 francs ; 47 roll- 
ing mills were running, out of atotal of 53, with 510 
uddling furnaces at work employing 14,607 workmen, 
and producing 232,550 tons of rails, sheets, bars, &c., 
which are estimated at the value of 35,492,413 francs. 


The Giornale der Lavori Pubblici (Rome) of April 13 
reports the final meeting of the International Railway 
Convention for the transport of goods, which has been 
sitting at Florence. Its object is to establish an agree- 
ment on this subject between the Swiss and Italian rail- 
ways, which shall also be beneficial to merchants and 
manufacturers, whose interests were represented by 
Signor Carotti. The discussions were on points of detail, 
but a substantial agreement was arrived at, and the con- 
yention was pronounced a success. The same paper 
gives the names of members of the Committee on 
Through Traffic, which met in Florence on the 9th inst., 
and alist of the subjects to be discussed, among which we 
find the issuing of return tickets from London to the East. 
The committee consists of chief officers of the three 
great Italian railways. Another committee was to meet 
on the 19th in Florence, to study means for preventing 
thefts on railways, a matter of great importance to 
English and other travellers. 





In the Zeitschrift des Verbandes der Dampfkessel-Ueber- 
wachungs Vereine (Breslau) for April are the following 
papers: “On the Strengthening of Boiler Manholes,” in 
which great stress islaid upon the necessity of counter- 
acting the weakening effect produced upon the boiler by 
the cutting away of a part of the shell, and diagrams 
are added showing methods for strengthening the per- 
forated plates; an article on automatic brake-dynamo- 
meters, by E. Brauer; and a paper copied from the 
Wiener Landschaftliche Zeitung, on the present position 
of steam ploughing. 

Details are also given of the International Exhibition 
of machinery and machine tools for the minor industries, 
to be held at Altona in August. There will be classes 
for gas, water, steam, and dynamo-electric engines: 
hand and machine tools for turners, upholsterers, tin- 
plate workers, boiler smiths, clockmakers, &c. ; leather- 
dressing machinery ; cloth, thread, rope, hat, and brush- 
making machinery; paint mills, coopers’ and glass- 
cutting tools, stone-dressing machinery, printing and 
lithographic plant; rail, screw, needle, &c., machines; 
dairy apparatus and utensils, and agricultural imple- 
ments and machines. It is expected that its international 
title will be borne out by the display of exhibits from all 
countries. 





The Coal Trade Journal (New York) of April 6 
describes a new revolving blast furnace, which—the 
inventor asserts—will produce steel jirect from the ore. 
It is said to be creating great interest in Northern Ohio, 
as the inventor professes to have overcome the difficulties 
in the way of the employment of petroleum. Against 
the upper part of the flame of an ordinary furnace a 
blast of air is directed, and a stream of oil is intro- 
duced at the point where it strikes the flame. The 
blast and the heat vaporise the oil, so that it can be 
completely consumed ; and a column of flame 30 ft. or 
40 ft. long of high temperature is thus produced, This 
flame is thrown horizontally through an iron cylindrical 
shell, lined with firebrick with a facing of graphite. 
Into this the ore is fed {rom a hopper at the further end, 
and the shell is rotated slowly, so that the whole of the 
ore is brought into contact with the flame, and is 
slightly inclined, so that the material may be slowly fed 
into the flame, and the melted metal run down into a 
crucible at the lower end. The further end of the 
cylinder is let into a chamber divided into compart- 
ments, with walls kept constantly wet with running 
water. The gases are condensed and withdrawn from 
the chamber by an exhaustfan. It is said that a modifi- 
cation of this furnace can be used for pottery and glass- 
house purposes. 





PROPOSED LECTURESHIP ON NAVAL 
ARCHITECTURE AND MARINE ENGI- 
NEERING. 

In closing the twenty-fourth session of the Institution of 

Engineers and Shipbuilders in Scotland last Tuesday 

evening, the President, Mr. J. L. K. Jamieson, submitted 

avery important statement, and we lose no time in at once 

bringing it under the notice of our readers. He said : 
About the middle of last year a movement was initiated 

by Mr. J. G. Lawrie, one of the past-presidents of this 

Institution, for the purpose of establishing a Lectureship 

on Naval Architecture and Marine Engineering in con- 

nexion with the University of Glasgow. To this end a 

memorial was prepared and signed by a large number of 

shipbuilders, engineers, shipowners, and others, and pre- 
sented to the Very Reverend Principal Caird, praying the 
favourable consideration of the University Council to the 
objects of the memorial. ‘This memorial set forth that 
the Clyde was pre-eminently the place in which steamships 
and engines had their origin, and still have their greatcst 
development ; that it was the belief of the memoriulists 
that it would be of great advantage to the Clyde district, 
and that it was very desirable in these times of great 


advances in education that a Lectureship on Naval Archi- 
tecture and Marine Engineering should be established in 
connexion with the University of Glasgow. It was sub- 
mitted that should the class succeed in attracting students, 
as was fully anticipated, the memorialists looked forward 
to it being endowed as one of the regular branches of study 
in connexion with the University ; but in the mean time the 
memorialists asked nothing from the University authorities 
further than their sanction to the proposal, and the use of 
one of their rooms for the purposes of the proposed class, 
as Mr. Lawrie had generously offered to deliver the first 
course of lectures free of charge and subject to all the 
regulations of the University. 

A syllabus of his proposed course of lectures was 
submitted along with the memorial in order that the 
University Council might judge of the good faith of the 
memorialists, and the propriety of the subjects to be dis- 
cussed, showing that they were not intended to interfere 
in any way with the existing classes of the University. 
This memorial was so well received by the Very Reverend 
Principal and his colleagues of the University Council that 
a Committee of the Senate was appointed to confer with 
the memorialists on the subject. That Committee con- 
sisted of Principal Caird, Sir William Thomson, Professor 
James Thomsen, and Professor Jack. The conference took 
place on the 11th of December last in one of the rooms of 
this Institution. The President, one of the vice-presidents, 
and others of the memorialists were present, all being 
members of this Institution ; but all of them were present 
only in their private and individual capacities, solely on 
account of their interest in the object of the memorial, and 
in no respect committing the Institution to any action on 
account of it. The conterence lasted over an hour, the 
University authorities in the most friendly manner dis- 
cussing all the points of the memorial, and finally ing 
to it in its entirety, while those present as representing the 
memorialists agreed on their part to aid the success of the 
proposed Lectureship, by giving every publicity to the agree- 
ment, and in such other manner as should appear to them 
most conducive to that end. 

It was the unanimous opinion of the gentlemen repre- 
senting memorialists at the meeting that one of the first and 
most desirable steps to be taken was to submit the pro- 
ceedings in respect to the proposed Lectureship to the 
Institution, and invite the support and co-operation of the 
members in promoting its success. The President kindly 
offered to put the matter before the Council at the earliest 
meeting thereafter, but to enable him to do this effec- 
tively he subsequently asked to be supplied with a copy 
of the memorial and whole correspondence on the subject. 
This was done, and on being submitted to the Council 
it was ordered to be printed and put into the hands 
of all the members of Council previous to the follow- 
ing meeting in March. At that meeting it was remitted to 
the President and Mr. Mansel to communicate with Mr. 
Duncan, who had acted throughout as secretary for the 
memorialists, as to the nature and extent of the support 
desired from the Institution. These gentlemen metin the 
secretary's office and came to the following understanding : 

It was admitted that everything which tends to promote 
the interests of naval architecture and engineering is of 
value to the Institution ; that the terms of the memorial 
fairly represent the desirability of higher scientific culture 
among the younger members of the professions and those 
who intend to become so; that the existing Natural Philo- 
sophy and Civil Engineering Classes in the University have 
been of immense; value to this country, and notab y to the 
Clyde district and to the Institution ; that the Institution 
recognises with the deepest respect and gratitude the 
services to science of the late Professor Macquorn Rankine, 
who was one of the leading spirits of the Institution from 
its commencement till his death ; of Sir William Thomson, 
who is its most distinguished honorary member, and of bis 
brother, Professor James Thomson, who has been one of 
its most valued members ever since he succeeded Professor 
Rankine in the Chair of Civil Engineering. .It was 
further admitted that the Institution would be only true to 
itself, to its antecedents, and to the distinguished men who 
have been named, in recognising the proposed Lectureship 
asan important adjunct to the science culture of the Uni- 
versity and the professions to which we have the honour 
to belong; that the fact that it has been recognised and 
welcomed as such by the University authorities is satisfac- 
tory evidence that our University is alive to the importance 
of keeping abreast of the age in practical science, as it is 
foremost in every other department of education; and it 
was therefore acknowledged that it is not only the duty, 
but the particular interest, of the Institution to further 
the objects of the proposed Lectureship by every means in 
its power. 

lt will be at once recognised that the position wh:ch has 
been so successfully gained should, if possible, be made 
permanent. It is possible that so long as Mr. Lawrie is 
able and willing to take the burden on himself, nothing 
further may be required ; but it is scarcely desirable that 
the possibility of failure or success of such a valuable 
acquisition should depend on any one man; and, however 
much we may appreciate Mr. Lawrie’s present generosity, 
we must be conscious that it is a task we have no right to 
expectany man, howevcr willing, to continue without some 
remuneration. The encouragement from students and fees 
is not likely to be great at first. For many years the 
engineering classes in the University were very poorly 
attended. An endowment to some extent is, therefore, a 
necessity to ultimate success. No one can say that the 
endowments of our University chairs are liberal. What- 
ever be their other advantages, large endowments are not ; 
but some endowment is a necessity for permanence, and it 
should be our endeavour now to show the University autho- 
rities our earnestness by the extent of it. 

The Institution as such, is not asked for any money, but if 
the members collectively choose to subscribe such a sum in 





the name of the Institution as entitle the Council to a 


voice in the appointment of the lecturer, we feel assured 
the University authorities will willingly recognise it. In 
the mean time the Institution is only asked for its moral sup- 
port and influence in furthering the interest of the Lecture- 
ship by giving it all the countenance and help which the 
authority and influence of such an Institution naturally 
carries with it, and by encouraging its members indivi- 
dually to subscribe liberally for its endowment. 

At the close of the President’s statement, Mr. Robert 
Duncan, shipbuilder, Port-Glasgow, past-president of the 
Institution, spoke strongly in favour of the proposal, and 
in the course of his remarks he said that he did not 
anticipate any difficulty in the way of raising the necessary 
funds for the endowment of the Lectureship. He concluded 
| moving that the Institution should give the Lectureship 
all the support and influence in its power. The motion was 
seconded by Mr. James Reid, Hyde Park Locomotive 
Works, and unanimously agreed to; and the appointment 
of a committee to take steps for raising the necessary 
funds was left with the Council of the Institution. 

We are informed that this proposal for a Lectureship in 
the Universityof Glasgo wwill take effect forth with, the first 
course of lectures being commenced in next winter session. 


NOTES FROM THE SOUTH-WEST. 

Pontypridd and Caerphilly Railway.—On Tuesday, 
Mt. Mackey, contractor, with the principal officials, accom- 
panied by Mr. Aitken and Mr. Ogden, Cardiff, and a 
number of labourers, in charge of the necessary imple- 
ments, arrived at Treforest for the purpose of proceeding 
with this railway. The first sod was cutin a field near 
the Glyntaf vicarage, by Mr. Aitken, Cardiff. 


Dowlais Works.—The company has succeeded at Dowlais 
with a range of coke ovens, and turns out on a fair average 
1000 tons of coke in the course of the day. This givesa 
total for each furnace of 16 tons per day, or two tons more 
than the estimate. The coal used is partly bituminous and 
partly steam, and its quality is shown by the fact that it is 
used in precisely the same manner as the well-known 
Glamorgan coke, which is manufactured from the best 
Rhondda coal. The success of the Dowlais range of coke 
ovens is such that the Rhymney Iron Company has let 
contracts for a range of similar character; these are to be 
built by the same company. 


South Wales Institute of Engineers.—A general meet 
ing of the South Wales Institute of Engineers was held on 
Thursday at Cardiff, Mr. M‘Murtrie in the chair. A dis- 
cussion on Mr. Hort. Huxham’s paper on “‘ Diving and 
Diving Machines,”’ with a description of Fleuss’ diving and 
breathing apparatus and Foster and Fleuss’ submarine 
and safety mining lamp, for conducting operations under 
water, was resumed. Mr. Fleuss attended with his appa- 
ratus, which he had improved since the last meeting. He 
had also experimented with it underground at a Yorkshire 
colliery for two hours, in an atmosphere of carbonic acid, 
and it was found to act ——— A paper by Mr. 
Thomas Joseph on ‘‘The Clayband Ironstone or Mine of 
the Northern Outcrop of the South Wales Coalfield,” was 
discussed at length, Messrs. ward Williams and 
Menelaus being among the speakers. The result arrived at 
was that the native ironstone of Wales was practically a 
thing of the past, foreign hematite ores having rendered 
the present and future use of the native ore impossible. 
Two papers were postponed, and others were taken as read. 
A specimen of Crossley’s patent compressed safety lamp 
was placed on the table, and it was described. The follow- 
ing gentlemen were elected: Mr. Lloyd, Lancaster; Mr. 
E. H. Lloyd, Neath; Mr. J. W. Jones, Pontypridd; Mr. 
Thomas Spittle, Newport ; Mr. Thomas Canning, Newport ; 
Mr. H. O. Fisher, Cardiff ; and Mr. D. A. Thomas, Ponty- 
pridd. The members of the council afterwards held their 
annual dinner. 


Newport.—The activity still noticeable at the iron and 
steel works of the district continues to afford satisfaction, 
although the outlook would be more cheering were prices 
well sustained. For stcel there remains a brisk demand. 
The recent improvement in tin plates is also maintained. 
The inquiry for coke is good. Iron ore is without change. 


Gloucester Tranvways.—Mr. George White bas pur- 
chased for himself and clients the whole of this under- 
taking. Great change in the management will be made. 
New rolling stock and horses will be put on the lines. 


Water Supply of Chard.—This matter, which has been 
before the municipal and the rural sanitary authorities 
for about eight years, is now being brought toa head. At 
a meeting of the Town Council, on Wednesday, the mayor, 
Mr. G. T. Canning presiding, Mr. Whittaker, engineer of 
London, produced plans of a scheme which is in vogue at 
Taunton, and estimates showing that the cost would be 
49051. 17s. 10d., as compared with 54221., the cost of an old 
scheme which the corporation had proposed adopting. 
The new scheme was unanimously approved, and the 
plans, &c., are to be submitted to the Local Government 
Board. Better drainage is much needed in the town. 


Cardiff.—The coal clearances for the week ending on 
Saturday were in excess of the average. With regard to 
steam coal the position of affairs remains pretty much the 
same. The demand is not so good as had been expected, 
and it is not an easy matter to maintain prices. It, how- 
ever, cannot be said, with regard to secondary qualities, 
that they have been less firm during the last few days. 
The house coal trade does not evince any improvement 
worth noting, and in patent fuel there is room for more 
animation. With respect to imports, these have been 
fairly numerous during the week, and iron ore has come 
forward in moderate abundance. 

Winning of Coal at Tredegar.—Mr. Beith, the con- 
tractor for the Pochin Pits, is proceeding very rapidly with 
his work. One seam of coal was reached last week, and it 
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will be completed within the twelve months. The shafts 
are 20 ft. and 18 ft. in diameter, and the smaller one has 
actually been sunk and walled to a depth of nearly 
300 yards in seven months. Mr. Beith is the inventor of a 
method of sinking by which he can finish more than 
30 yards a month through hard rock. 





PHOsPHOR-BRroNzE.—The Phosphor-Bronze Company, 
Limited, of Sumner-street, Southwark, London, S.E., have 
been awarded the highest prize, and also a silver medal for 
their exhibits of phosphor-bronze specimens at the Mel- 
bourne Exhibition. 





Barrr’s Anti-Corropo TuBEs AND Firrinas —The 
Rastless and General Iron Company (James E. and Samuel 
Spencer), 3, Queen-street-place, Cannon-street. have suc- 
ceeded in securing a first prize at the Melbourne Exhi- 
bition (the highest award) for their anti-corrodo tubes 
and fittings, coated by Barff’s rustless process. 

Tue OrnpsaLt ScREw Bott Works.—These works in 
the Oldfield-road, Salford, Manchester, lately carried on 
by the Manchester and Liverpool Screw Bolt and Rivet 
Company Limited, have been purchased by Mr. Benjamin 
Marsden, of Manchester (the patentee of many bolt and nut- 
making machines), together with all the fixed plant, and 
Mr. Marsden has commenced to carry on the works under 
the name of the Manchester and Liverpool Screw Bolt and 
Rivet Company. 

Tue Mereoro.oaicat Society.—The usual monthly 
meeting of this Society was held on Wednesday, the 20th 
inst., at the Institution of Civil Engineers, Mr. C. Greaves, 
F.G.S., vice-president, in the chair. W. H. Goss, F.G.S., 
and Admiral T. L. Massie were ballotted for and duly 
elected fellows of this Society. The following papers were 
read: 1. ‘‘On the Frequency and Duration of Rain,’’ by 
Dr. Wladimir Képpen, of Hamburg ; 2. ‘‘ Results of Expe- 
riments made at the Kew Observatory with Bogen and 
George’s Barometers,” by G. M. Whipple, B. Sc., F.R.A.S. ; 
3. ‘On a Discussion of Mr. Eaton’s Table of the Baro- 
metric Height at London with regard to Periodicity,’’ by 
G. M. Whipple, B. Sc., F.R.A.S. 





“ A New Paint Brusu.—A new mode of making paint 
brushes has recently been patented by an architect, Mr. 
Edward Wright, which appears to possess considerable 
advantages. By this plan the knot of bair is made up 
quite separate from the handle, the bristles are firmly 
secured in a narrow brass or copper band about } in. wide, 
and by an ingenious little machine they are bound together 
under great pressure with a metal core or centre inserted 
in such a manner that it is impossible for the hairs ever to 
get loose. The handle has on the top of it a brass socket 
made of thin pressed metal ; into this the knot of air is 
inserted, a ring is pushed up, and the brush is ready for 
use; it requires no bridling of string or soaking in water, 
which two operations, it is stated, alone cost a painter one 
hour’s labour, or 7d. added to the expense of the brush. The 
length of hair in use in the new brush also can be regulated 
with ease as the bristles are worn down, and there is more 
elasticity in the hair from the absence of bridling. The 
new me also enables an exceedingly useful oval distemper 
brush to be made. 





SToKE-ON-TRENT Tramways. — General Hutchinson 
on behalf of the Board of Trade, made an inspection of the 
Stoke Tramway line and plant, on Friday last, April 22nd. 
The chairman, Mr. Beattie, and several members of the 
Board of Directors, were present ; also Mr. Lynan, archi- 
tect to the company, Mr. Vignolles, engineer, Messrs. 
Phillips, contractors for the line, and Mr. Henry Merry- 
weather and Mr. Wardle, on behalf of Messrs. Merryweather 
and Sons, and Messrs. Manning, Wardle, and Company, 
the constructors of the engines. The engines tried were two 
of Me eathers’ with 7} in. cylinders, and two of Man- 
ning and Wardle’s with 8} in. cylinders. General Hutchin 
son walked over the line, and then rode over it on each 
engine with car attached. The trials were very successfully 
carried out, especially taking into consideration the excep- 
tionally heavy’and continuous gradients, some of which are 
as severe as 1 in 16, and others 1 in 18 and 1 in 20, the 
engines doing their work with perfect ease and without per- 
ceptible noise or smoke, and the traffic being in no way inter- 
fered with. General Hutchinson expressed himself as being 
very pleased with both the line and engines, and stated he 
should be happy to report favourably to the Board of Trade 
upon the whole, so that the line could at once commence to 
work. 

Sream Frere ENGINEs At KARLSKRONA.—On page 425 
of our last issue we gave some particulars of a competition 
of steam fire engines which took place on the 11th, 12th, 
and 13th inst., at Karlskruua, Sweden. We now subjoin 
a translation from the Jarlskrona Weckoblad of the 
19th inst., giving particulars of a further experiment with 
the Merryweather engine. The extract is as follows: 
‘* Merryweather and Sons’ steam fire engine had last 
Saturday forenoon an unexpectedly nice trial. The engine 
was placed on the quay and from there a single line of hose 
was laid out to Queen-street, and then along this street 
up to Merchants’-street, further to the left along Broad- 
street up to Ronneby-street, where the trials took place, 
the elevation above the quay being upwards of 50 ft. Alto- 
gether the length of the single line of hose was 2040 ft , 
and with a }3 in. nozzle a jet was obtained in a horizontal 
direction of 140 ft., which in comparison to what was seen 
before may be called a very great result. It must also be 
noticed that the jet was very solid and steady and quite free 
from spreading, and that the boiler kept a uniform steam 
pressure of 100Ib. to 110 1b. during the trial.’’ We should 
add that the official trials of thefcompeting engines will 
aay take place, and we shall then give details of the 
results. 
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COMPOUND LOCOMOTIVES. 


CONSTRUCTED FROM THE DESIGNS OF MR. A. MALLET, ENGINEER, PARIS. 







































































A sHorT time ago (vide page 95 ante) in speaking of 
the progress which had been made in the construction 
on the Continent of M. Anatole Mallet’s system of com- 
pound locomotives, we advocated the fitting of such 
locomotives with steam-jacketted cylinders. We have 
since received a letter from M. Mallet, in which he 
informs us that he entirely agrees with our views 
respecting the application of steam jackets and that he 
has already made use of such jackets when the gauge 
permitted of their employment. As an illustration of 
his practice in this respect, he has also favoured us with 
a tracing showing the arrangement of cylinders which 
he has fitted to some Russian engines, and from this 
tracing we have prepared the engravings which we give 
on the present page. The cylinders are respectively 
16} in. and 23} in. in diameter, and replace a pair of 
16 in. cylinders with which the engine was previously 
fitted, the stroke remaining 23} in. as in the old cylinders, 
The engine has four coupled wheels 5 ft. 6 in. in diameter, 
and weighs in working order 32 tons. 

These cylinders were cast in a Russian workshop, and 
are most creditable pieces of work. As will be seen 
from our engravings each cylinder has its jacket cast 
solid with it, the jacket core being supported by carry- 
ing extensions of it through the ends. At the stuffing- 
box end these core holes are closed by a special annular 
cover, while at the front end they are closed by the 
ordinary cover flange. In the case of the low-pressure 
cylinder both covers are also jacketted, while in the case 
of the high-pressure cylinder the joint cover only is so 
made. Fig. 3, which is a longitudinal section of the 
lower part of the low-pressure cylinder, shows the 
arrangement of the steam connexions to the covers and 
also the provision for the cylinder drain cocks. The 
jackets receive a supply of steam direct from the boiler 
through the pipes shown in Fig. 1, while the water pro- 
duced by condensation is drawn off through a drain 
cock at the bottom of each cylinder. It may perhaps be 
remembered by some of our readers that more than ten 
years ago (vide ENGINEERING, vol. x., p. 333), when advo- 
cating the application of steam jackets to locomotives 
we suggested that such jackets could best be kept regu- 
larily clear of the water of condensation by means of 


a small pump constantly drawing this water from the | 


jackets and returning it to the boiler, this pump being 
also available for similarly returning to the boiler the 
water collected in the separator, the use of which we at 
the same time recommended. We still think that this 
mode of draining the jackets would be preferable to 
any arrangement dependent upon the attention of 
the driver, while it has also the advantage of returning 
the water to the boiler at practically the temperature of 
the steam. Inasmuch as in the case of a locomotive the 














steam in the jacket will no doubt suffer considerable 
condensation from external radiation—radiation which 
would otherwise cool the cylinder itself—this utilisation 
of the water of condensation as hot feed would be quite 
an appreciable economy. 


ENGINES Oi} HE YACHT “« WANDERER.” 

About sixteen months ago we illustrated in ENGinEER- 
ING (vide page 469, vol. xxviii.) the engines, on Mr. 
Perkins’ system, fitted to Mr. Lambert's well-known 
yacht Wanderer. As our readers are aware, these engines 
were subsequently removed from the yacht, and the 
latter was re-engined by Messrs. Day, Summers, and Co., 
of Southampton. Of the new engines fitted to the 
Wanderer we this week give a two-page illustration. 
As will be seen from our engravings they are of the 
compound inverted cylinder surface -condensing type. 
The cylinders, which are steam jacketted, are respectively 
25 in. and 50 in. in diameter, with 2ft. 6 in. stroke, and 
the engines are rated by the makers as 100 horse power 
nominal. From the diagrams, Fig. 5, on our two-page 
engraving, it will be seen that when working at full 
power with 801b. steam, and running at 94 revolutions 
per minute, the engines develop 717 horse power, while in 
ordinary sea-going condition they develop 526 horse power 
and run at 87 revolutions per minute. A set of diagrams 
taken under these latter conditions is shown by Fig. 6. 

The general design of the engines is very simple and 
substantial, and it is so clearly shown by our engravings 
that a detailed description is really unnecessary. The 
engines are supplied with steam at 80 Ib. pressure 
by two cylindrical boilers made entirely of Landore- 
Siemens steel, and tested by hydraulic pressure to 160 lb. 
per square inch. The chief proportions of these boilers 
are as follows: 

Total heating surface (in two 


boilers) ... ° 2049 = sqr. ft. 
Total grate area aii as a as 

>, area through tubes ie 35 , 

>» Water surface 


178 SC, 
» steam space eee 404 cub. ft. 

The boilers have no domes or steam-chests, but they 
are fitted with internal steam pipes having saw-slits 
their whole length, and no trouble from priming has at 
any time been experienced with them. The boilers are 
fitted with spring-loaded safety valves placed horizontally. 
The funnel can be raised or lowered in two sections, it 
being worked by gear arranged in the stokehole, so as to 
avoid the necessity of the firemen coming on deck. 

No complete trial has been so far made of the fuel 
consumption of the engines we illustrate, but they are 
reported to be working very economically and satis- 
factorily in every respect. 
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Steam 8&0\bs 

Vac 271s 

Revs 394 
Compound Gauge 6 to 8 lbs 
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Total 1. H.P-717. 
Mean. press -11.25 tbs 
LHP +345 














Fug.6. Sea gourg 


Linked up with throtile valve (ull 


Revs. 87 / 
Compound Gauge 5 to7 lbs J 














ENGINEERING, Aprit 29, 1881. 


COMPOUND ENGINES OF THE YACHT “WANDERER 


CONSTRUCTED BY MESSRS. DAY, SUMMERS, AND CO., ENGINEERS, SOUTHAMPTON. 


(For Description, see Page 444.) 
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APPLICATIONS FOR “PATENTS DURING “THE WEEK ENDING 


In the Cases of Inventions communicated from Abroad 


the Names, §c., 


Italics after the Applicants’ Names. 


“ENGINEERING” ILLUSTRATED PATENT RECORD. 


Compitep By W. LLOYD WISE. 





Hos. AMES, &c., 
Dates OF APPLICANTS. 
A 
1881. | 
Apr 19} 
1688 | W. Beverley, Aber- 


| deen. 
1689 | J. Erskine, Strabane. 


1690 | W. G. and J. Sloane, 
Dublin 

1691 | A. Wharton, Suetti 
sham. 

1692 | W. Thompson, Lon- 
don. and A. Morton 
Harlesden. 

1693 | Engel. Becker 

1094 | J. Holding, Wheelton, 

| al tie Holding, 
| Bri 

1605 | Dale, Kirkcaldy, 

1693 | Pitt ugo 

1697 | Lake Clarke and 

| Perham, 

1698 Von Nawrocki. 
Schultz. 

1699 | Wetter. Jennings 

1700 | Lake. ainey and 
Rogers, 

1701 | Lake, Allen. 


1702 | C. G. Elers. Westmin- 
| ster, and T. Rowan 


Ryde. 
1703 | | Mills Swift 
1704 | | G. Atkinson, London. 
705 | F. Parsons, San 
Francisco. 
1706 | Clark. Harris 
1707 | J. Newton, London. 
1708 | Clark. Raymond, 
1709 | T._H. Ward and E 
Apr. 2¢ Howl, Tipton. 
1710 | Vaughan. Aprarine 
i711 | J. Ramsay, Glasgow. 
1712 | E. 8. Ritchie, Massa- 
chusetts 
1713 | Wetter. Boudier and 
Lillis, 
1714 | C. R. Stevens, Lewis- 
ham. 
1715 | J. Hornblower and G. 


T. Dove, London 
1716 | J. Storer, Glasgow 
1717 | A. C. Kirk, Glasgow 
1718 | A. L. Dickins, Middle 
ton, and C. Ogden 
| Heaton Norris. 
D. and W. H. Thomp- 





























1881. | NAMES, &c. 
APRIL 25, 16 | pind | OF APPLICANTS. ABBREVIATED TITLES, &c. 
of the Communicators are given in | apeas 
752 | 0. Jones, Liverpool. Screw propellers. 
1753 | Gedge. Loewe and Co.| Magazines or cartridge-cases with 
| | : —— Semeneee. 
ABBREVIATED TITLES, &c. 1754 | Wetter. Florentin. Pump valv: 
| 1755 R. C. Christian and G. Reversing j gear for engines, 
$$ || Coates, Dublin. 
\| 17 | sa Birming- | Fastenings for windows. 
am. 

Additions to boots and shoes 1757 | A. M. Taylor, Lenzie. | Safety-valve plugs for water- 

| heaters or boilers, 

Spinning and twisting frames 1758 | Von Nawrocki. Flem- | Wire brushes. 

Heating and ventilating Turkish | ming. 
baths &c. 759 | Abel. Schrabetz Apparatus for removing the debris 

Tricycle. | from tunnels, driftways, or adits. | 

_ || 1760 | Groth. Koch. Paste for dressing wounds. | 

Registeriug and marking the dis-|| 1761 | M. von Zyka-Rad- | Steam cooking vessels. 
tance travelled by each passenger vanszky, G. Lied- 
ou tickets. } man, and F. W. 

Automatic sea sounding apparatus. | | _ Scharrath, Berlin. e 

Construction of shuttles. || 1762 | J. A. , Fiemine, Cam- | Materials for electric insulation. | 

| ridge 
1763 | W. Watson, Leeds. Gas engines. | 

Sugar-cane crushing machinery. 1764| A, Gutensohn, Lon- | Process for coating with tin the|| 

Telegraphy. don. surface of lead and other metals. || 
Opening or scutching cotton wool, | 1765 | E. Edwards, London. | Motive power engines actuated by| 
&c. (Complete specification), | | @48 ani nd air. | 

Obtaining motive power and appa- | 1766 | W. Hardy, Alnwick. | Reel and section fittings of fishing 
ratus therefor. | rods. 

Block signalling for railways. 1767 | Zimmermann. //olf-. | Dyes or colouring matters 

Compartments in ships for prevent-| 1768 | Wedekind. //awens- | Production of magnesia and sul- 
ing the displacement of the cargo | _ child, | phate of calcium. 
and the spread of fire or con-|| 1709 | W. Morgan and J. | Withdrawing firedamp, &c., from || | 
tagious disease. — Ponty- mines, and ventilating the same. || 

mee for railway vehicles. (Com- | 

lete specification) 1770 | w i “Burnside, Lon- | Receiving and transmitting appa- || 

Stoppering bottles, &. } |} _ don ratus of printing telegraphs. 

} j q7 s| D. Greig and M, Eyth, = are for double-cylinder 
pr.2 8. | 

Machinery for nailing boxes. 1772 | J.H.and L. Wilson, Bobbins and tubes for preparing and 

Refining camphor. | Todmorden. | doubling machinery. 

Hand power machines for drilling || 1773 | R. Morris, Lewisham. | Controlling + sighting, and aim in 
holes in rocks, &c. (Complete || | rifle practice i 
specification). 774 | T. Townsend, Coven- | Driving gear of tricycles. 

Improved mechanica] movement. | _ try. Ht 

a bells and gongs. 1775 | J. Fyfe, Glasgow. Miners’ safety lamps 1} 

Boat p. 776 | Springmann. Badt. ves {gas from Mvolatile hydro- || 

Pulley ‘tocks, partly applicalle to | ar bons. | 
cranes. &c. 777 | R. Punch, Middles- Joints of pipes or tubes. 

Aerial balloons. brough. i 

Wearing —. 778 Mather, Man- | Bleaching cotton and linen fibres, || 

Odometers for indicating revolutions | chester. yarns, and woven fabrics. | 
or distances travelled 779 | Morgan. Balm. | Shaping machines for cutting pro- || 

Gumming the flaps of envelopes. 7 in three, four, or more sided | 

| objects. 

Heating and cooking by gaseous.|| 1780 | Lederer. Pau/mann. Distling apparatus. | 
liquid, or solid fuel. 1781 | A. Bell, Edinburgh. | Casto | 

Ships’ steering gear. 1782 | Jensen. Honigmann. | Hot air ‘or carbonic acid engines. 

1783 | Brewer. £dison, | Devices for measuring the electric || 

Obtaining ammonia. | | es passing through a cer- || 

Compound marine steam engines. } | tain 

Burners for gassing yarns, 1784 | W. Knowles, Heck- | mh. “ grinding rags,éc. || 

mondwike. \| 
1785 | H. Powell, Ruthin. Churns. | 

Machinery for bending, burning.|| 1786 | Wirth. Mul/er-/Jacobs. | Production of solid fat acids from || 
staining, and annealing glass, &c. | oils or oleic acid for the manu-|| 

Manufacture of products rich in facture of candles and the utilisa- || 
magnesia aud free from caustic tion of the liquid by-products in | 
lime. the manufacture of soap or of | 

Manufac’ ture of carbonates of soda Turkish red mordants. 
and potas) 1787 Clark. Afiiller. Dynamo electric machines. 

Ring frames for spinning and 





son, Leeds 

1720 | Clark. Cosson, 
| Clark. Closson, 

1722 | W. Lumb, Rochdale, 
| and J. Smith, Bag- 
| slate 
| W. Watson, Leeds, 

1724 | Lake. Crane, Platts 
| and Homes 

725 J. Young, Kelly, N B. 
20 Lake. (Rice and Cu 
rier) 

1727 | R. Lavender, Ponty- 
| pool. 

1728 | Clark. Duchesne 

Apr..}] 

1729 | L. Gros, London 

17 Dufrene. Vuillen 

1731 | A.A. Croll London. 

1732 | Jensen, Alterbery. 

Apr.2: 

1753 | 0. Trossin, London, 

1734 | Remmers, Angel 

1725 | Head. Dar dson, 

172¢ Bauer. Chércn. 

1737 | Groth. Renz and 

Kavfmann, 

1738 Bauer. Faurnier, 

1739 | Alexander. Warner, 

1740 | Mewburn. Gruyer. 

1741 | Jensen. /fonigmann, 

1742 | C. E. T. Mew, New- 

port, I W. 

1743 | Lake, Welz & Rittner, 

1744 | Abel. Bustin, 

1745 | Abel. Jablochkoff. 

1746 | Lyle, London. 

1747 | Lake, Mauchain. 

apes 96 

1748 | Pieper. Daelen. 

1749 | W. H. Wood, Cookley. 

1750 | I Beardmore, Park- 

1751 | F, Harter, Widnes. 





doubling. 
Exploding gases used in gas en- 


g1ues 

Controlling the speed of marine 
engines. 

Colouring agents or materials. 

Electric call or signal apparatus. 
(Ce mplete spec ification) 

Compound applicable for making | 
castings, and as a cement, &c. 

Manufacture of bases for artificial || 
teeth. 

Capsules for bottles, jars, &c. 

Keyless watches. 

Sulphate of alumina. 


Rotary engines, applicable for ex- || 


hausting, measuring, &c 


Steam engines with superheated, | 


steam | 

Centrifugal machines and the sepa- || | 
ration of solid and liquid matters | 
thereby. 

Coupling apparatus for rail or tram- 
way carriages. 

Grinding machines, 

Nutcrackers. 


Steam engines. | 
— for corsets, dress goois, 
Cc. 
Umbrellas and like articles. | 
Apparatus for raising liquids. | 
Apparatus for drying grain and | 
making malt. | 
Clarifying “apparatus for breweries, 
(Complete specification). 
notre 9 he a in mines. 
Electrical batteries. 
Rotary engines. 
ware for chairs and other furni- || 
ure. 
‘ A universal yay de oe for rect-| 
angular and 
Boiler tubes or —" 
Manufacture of steel. 


Actinometers, or photometers. 


GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents, 
I1.—Announced April 26. 


1880 


INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 











6413 —Andrew and Lockwood, 


COMPLETE SPECIFICATIONS. 
| 


For Particulars, see Co 


rresponding Numbers in Lists of 


Applications for Patents. |} 


——_—_———_ | 


























No. Name. No. Name. No. Name. || 
— que Epegedees esudteeetieeteee 1 
1697 | Lake (Clarke 1705 | Parsons. 1743 Lake (Weez & || 
& ,Perham)4 1726 | Lake (Rice & Rittner). | 
1701 Lake (Allen) | Currier). | 
So 
NOTICES TO PROCEED. 
I,—Time for entering Opposition erpires Friday, 
May 13, 1881. 
No. Name. No. Name. No. Name. } 
1880 1880 1881 | 
5057 | Hoyne. 5378 | Burgess, 15 | Dover. 
5087 | Wilson. 5381 Morgan- 54 | Lancaster, 
5298 | James. Brown 218 | Gordon. 
5303 | Rowan, (Holmes and| 374 | Lloyd Wise 
5306 | Goodson Holmes). | (Martini 
(Goodson). | 5408 | Street. | and Com- 
5316 | Sample. 6424 Johnson and | pany). 
5320 | Guattari Suart. 0 557 | Davidson. 
5338 | Glover. 38  Lake(Prévost)| 1336 | Richardson. 
5340 | Morgan- 5439 Payton andj 1349 | Douglas. 
Brown Dackus. 1496 | Mudd. 
(Bliss), 5457 Mills (Duryee)} 1498 | Kerr. 
5345 | Richmond @] 5505 Lancaster. 1543 | Fes 
Whiting. 1881 Clark (Chris-] 1599 | Lake (Bray). 
5357 | Lawrence. lu tian and | 
Lieél ert). ee 














Il,—Time for entering Opposition expires Tuesday, 








May 17, 1881. 

































































1880 1880 | 1881 

6248 | Trimmings, | 5415 | Lake 88 | Clark 

5330 | Humphrys (Kaiser). (Valasse). 
and Joy. 5425 | Crossley. 91 | Dawson and 

5355 | Wedekind 5429 | Kendall. Dawson. 
(Bollinger).| 5436 | Wylie and 109 | Barry. 

5366 | Anderson Lockerbie. | 480 | Bezer. 
and Mant, | 5437 Evans. 517 | Allebos. 

5371 | Denans, 5443 | Beaumont 685 | Yeomans. 

5#74 | Knight, and Greig. | 1225 | Dixon 

5376 | Linley 5444 Lake (Ruelie)! (Rumpff). 
(Cooper). 5516 | Guattari. 1365 | Smethurst. 

5382 | hawrocki 1881 1423 | Carter 

| (Goerz). 5 | Wirth 1425 | Mackintire. 

5388 | Shaw. (Bloem). 1426 | Hornsby, In- 

5399 | Farrar. 11 Wirth nocent, and 

5400 |, Toussaint. (Honig- Rutter. 

5404 | Denne and mann). 1440 | Giles. 

| Denne. 30 | Blain. ~ 1494 | Gresham. 

410 | Hillman. 47 | Clark 1529 | Lawson 

5411 | Edge and (Ellithorp). (Coulson). 
Deeley. 48 | Lake 1549 orrall. 

5412 | Lake | (Eteve), 1655 | Clark 
(Kaiser). 52 | Abel (Jennings). 

5413 | Andrew and (Labbé). 1705 | Parsons. 

Lockwood. 
PATENTS SEALED. 
I.—Sealed April 22, 1881. 

No, Name. No Name. No. Name. 

1880 1880 188 

4208 Phillips. 44 Chase. 4991 | Nordenfelt. 

322 | Fryer. 4433 | Mills 5170 | Avery. 

4326 Groth (Anthony). | 6177 | Pitt (Robins), 
(Luchaire). | 4454 | Thompson. 5343 | Avery. 

4332 Bawden. 4468 Black and | 1881 | 

4335 | Lake Larkin. 180 | Foulis, 
(Genuine 4486 Sharp andj 373 | Lake (The 
Naxos | Austin. Brunswick 
Emery Com-4 4513 | Wolff | Berth Com- 
pany). (Lippold), | pany. 

4336 | Lake (Chap- | 4523 | Nordenfelt. 395 | Sworder. 
man), 4544 | Lake (La] 402 | Ashberry 

4362 | Wallace. | Société 497 | Wilde. 

4372 | Punshon. Nessi). 543 | Lake 

4373 Holliday. 4548 | MacEachran. (Hebard). 

4374 Ogden and 4583 Gresham. 569 | Crawford, 
Western. 4602 Kerr and | 615 | Ashworth. 

4380 Mewburn Haworth. 634 | Toone. 
(Kalden- 4629 Harfield. 639 | Lake 
berg). 4631 Chapman. | (Marim). 

4388 Justice 4640 | Haddan 667 | Saxby and 
(Damman (Fargas, Farmer. 
and Cas- Corvera,and| 677 | Anderson & 
sard). Veciana). Browning. 

4398 | Rhodes, 4693 | Bastand. 696 | Siemens and 
GoodbrandJ 4721 | Ross and Boothby. 
and Hol- Lockhart. 697 | Brotherhood. 
land. 4729 Pitt (Robins).| 709 | Butler and 

4399 | Jackson and] 4729 Newton | Dale 
Austin, (Desruelles), | - (Berthelet). 

4400 | Holliday, 4844 Lake (Bra-]| 721 | Allfrey. 

| 4405 | Holliday. connier’). 741 | Stoddart, 
| 4421 | Wilsinson. 756 | Booth. 
II.—Sealed April 26, 1881, 

188 1880 1880 

3193 | Hindle and [| 4446 | Ridout, 4758 | Firth. 
Greenwood] 4450 | Lesage 4788 | Davies. 

3683 Bywater, Bed- (Chesnay). | 4883 | Roberts. 
ford, and }| 4469 | Krueger. 5218 | Héper. 
Kershaw 4472 | Jones and | 5240 | Barbour. 

4112 Babb Jones, 1881 | 

4143 Cockey and ] 4481 | Scott. 318 | Brookes. 
Cockey. 4487 | Kennedy. 486 | Cryer. 

4386 Dry. 4510 | Stratton 681 | Edwards. 

4411 Bromley, (Hope). 614 | Bolanachi. 
Crowe, & | 4531 | Archer. 678 | Skraup. 
James. 4534 | Fecken. 732 | Walker, 

4419 Benson 4616 | Beckwith & ] 830 | Kinder. 
(Rider), Lightfoot. 842 | Haddan 

4424 Crighton, 4635 | Barr. (Sloper and 
Crighton, | 4718 | Johnson Jackson), 
and Chell. (Fouche). 850 | Shanks and 

4432 Hillman. 4751 | Southby. Lyon, 

4438 | Leaver. 901 | Newton 

| (Dehne). 
FINAL SPECIFICATIONS FILED. 
April 16, 1881. Nos. 4213, 4224. 4235, 4241, 4242, 4249, 4286, 4273, 
4284, 4291, all of the year 1880. 
a 4230, 4244, 4265, 4323, all of the year 
1880, 
a 4122, 4251, 4257, 4259, 4260, 4261, 4263, 
4278, 4287, 4290, 4437, all of the year 
1880, 
oS ss 4098, 4267. 4269, 4270, 4274, 4276, 4277, 
j 4280, 4281, 4302, 4361, all of the year 
1880. 
21 4190, 4203, 4286, 4288, 4292, 4293, 4294, 4295, 
4297, 4298, 4299, 4301, 4304, 4305, 4310, 
4314, 4315, 4340, 4353, 4363, 4413, 4555, all 
of the year 1880, 
— oe 4306, 4308, 4309, 4312, 4313, 4316, 4318, 4333, 


4335, 4346, 4387, 4399, 4429, 4565, all of 
the year 1880. 
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PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50/. HAS BEEN PAID AND REGISTERED. 

















No. Name. | No. Nam?. No. Name. 

1878 | 1878 1878 

1568 | Weir & Weir.! 1822 | Piepor 1718 | Mann. 

1591 Hislop and , lGl4 | Lake 

Young (Wheeler) 

1601 , Michell 1656 | Jones. 

Gritzner). 1666 | Slater. 
1637 | Morgan- 1688 | Timme 

Browa (Stobwasser) 
(Whitney). | 1644 | Edison. 








PATENTS IN RESPECT OF WHICH THE SEVENTd YEARS STAMP 
DUTY OF 100/. HAS BEEN PAID AND REGISTERED 

















No, Name. No. Name. No. Name, 
1874 1874 1874 

1558 Daddow 1425 | Horne. 1435 | Lowe and 
1373 Schultz. 1516 | Gibson, Ken- |} Gill (un- 
1429 Jones nedy, and registered) 


Prior 


PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year's Stamp Duty of 50!, 



































No. Name. No. | Name No Name. 
1878 187 1878 
1421 | Conradi 1453 | Casper 149) | Cooper and 
(Haliensle- | 1454 | Leach Cooper. 
ben) 1456 | Herbert 1491 | Wright, 
1425 | Smith 1460 | Brittain. 1495 | Pearson and 
1426 | Haddan 1461 | Robinson & Pearson. 
(Kaiserbluth) Greenwood] 1496 Grey. 
1429 | Spittle and 1464 | Cobley and | 1497 | Farmer and 
Hinks. Storer. Hardwick. 
1430 | Baker. 1466 | Foster. 1498 Engel 
1431 | Turner. 1470 Bailey (Carstens ). 
1434 | Smith and 1471 | Varicas 1499 Weir. 
Lord. (Doane), 1501) = Davy 
1435 | Singleton, 1472 | Hughes 1502 | Guttenberg. 
1437 | Lake (Lake). 1507 | Ziffer. 
(Batchelder)| 1475 | Lake (Daris)[ 1508 Ashton 
1445 Bonneville 1476 | Dixon, 1509 | Gedge 
(Schueur). 1477 | Brown. (Clément and 
1446 Morgan- 1480 | Winward. Valdelievre) 
Brown 1482 | Smith 1515 | Morgan 
(Washburn). 1485 | Wirth (Marz grown 
1450 Howard and ani Com (Stanyan). 
Fardoa. pany). 1516 Wright 
1451 | Keay. 1486 | Lake (Hilgers) 1517 | Barff 
1452 | Sequera and } 1488 | Wise (Baw- | 1519 | Schallehn 
Dominguer mann). 1521 | Hargreaves 
, & Bardsley. 
- I.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 100/. 
No, Name. No Name. Name. 
1874 1874 
1241 | Greenslade. | 1283 Appleby Booth 
1246 | Brannon, (Rietschoten McKay 
1256 | Suffield. and Houwens) Riches. 
257 | Butcher. 1285 | Appleby. Mitchell. 
1265 Greig and 1287 Hulett and Siemens 
Eyth, Chandler. (Siemens). 








ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING APRIL 23, 1881. 
Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 

the Specification is not Illustrated, 

Where Inventions are communicated from abroad, the Names &c., of the 
Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, Chancery- 
lane, EA "either personally, or by letter, enclosing amount of price 
and postage, and addressed to Mr. H. READER LACK 
2626. Stands for Bottles, c.: W. Staniforth, 

Sheffield. [6d. 7 Figs.)—The bottles are preserved from being 

tampered with by the stand being constructed with a vertically 

moving base capable of being locked in its n ormal position, or in 

both of its extreme positions. (June 28,1830), 


2951. Manufacture of Velvets and Velveteens: 
J. Lees, J. Travis, and J. Lees, Chadderton. Lanc. 
(8d. 28 Figs.}—Is a method of securing the pile from being drawn 
oat in the finishing processes or by other friction, Extra warp 
threads are employed and the pile is secured by the interweaving 
of two such extra threads for the back of the cloth for every warp 
for the face of the pile. The two warp threads for the back are 
interwoven in the same manner as for calico, so that there are two 
backs which, taken together. bind down and overlap the floated 
threads, but at the same time leave them free to beent. The 
specification is illustrated by numerous weavers draughts and 
tie-ups. (July 17, 1880). 

3355.* Obtaining Coloured Photographic Prints: 
F. H. Hallett, London. (2¢.}—The picture is first printed 
very faintly; it is;coloured, and after being sensitised is laid a 
second time under the negative and printed fully. (Void, the 
patentee having neglected to file a specification. August 18, 1580). 


3381. Omnibuses, &c.: G. M. F. Molesworth, 
Bideford. [6d. 4 Figs.]—A platform is provided at the front 
end for the entrance and exit of the passengers and the vebicle is 
so constructed that the leading wheels can be turned to any angle 
without locking, ‘Augast 20, 1830). 

3438.* Securing Telegraph Wires to , their 
Insulators: A. E. Gilbert, Edinburgh. [(2¢.)—Vom- 
prises a bow-shaped fastener or clip having its free ends hi yoked or 
turned round so as to grip the line wire some inches in advance of 
and beyond the insulator, and pull it firmly into the groove on one 
side by the insertion of the strong hollow central breast of the 
clip into the groove of the insulator on the other side, the curve of 
the clip being such as to pull or slightly bend the telegraph wire on 


each side of the insulator towards the line through its centre, so 
that the straining of the wire automatically secures it and its 
clamp within the groove on each opposite side of the insulator. 
(Void, the patentee having neglected to file a specification, August 25, 
1880). 

3444. Steam Boilers: F. C. Glaser. Berlin. (/. 
L. Piedboeuf, Diisseldorf). (6d, 20 Figs,.)—Relates to steam boilers 
of the kind in which there are two or more bodies or compartments 
at different levels, and consists in providing in each such body a 
separate steam space instead of providing such steam space alone 
in the upper compartment. This invention was fally illustrated 
in the issue of ENGINEERING of April 8th ultimo, page 350. 
(August 25, 1880), 


3520. Reviving and Reapplying Spent Steam in 
Steam Engines: H. A. Bonneville, London. \‘/. 
Belou, Paris). (6d, 4 Figs.j}—The spent steam is caused to pass 
successively through a number of injectors between the boiler and 
the cylinder. These injectors are joined end to end in such a 
manner that the first draws the steam and communicates to it “a 
first degree of pressure,” the second takes the product of the first, 
and imparts to it a “second degree of pressure,” and so on until 
a sufficient pressure is raised to drive the engine. The final pro- 
duct of these successive impulses is received in a chamber, whence 


Sia 3 








part goes to the engine and part to the steam inlet of the injectors, 
while the residue is pumped back to the boiler, or is condensed 
and flows back by gravity. Ais the boiler, Dthe exhaust chamber 
CCC the injectors, F the steam chamber. Fig. 2 represents an 
injector characterised “ by the consecutiveness of a series of pipe 
openings arranged consecutively one after another in the same 
casing, and also presenting a great number of points of contact to 
the action of the current.” Fig. 3 represents a pump for forcing 
steam to the boiler. (August 30, 1880) 


3566. Coverings for the Roofs of Buil > es 
J.H. Johnson, London. 0. fi fire. Paty eee eee 


The covering, as seen in the illustration, consists of Y or gutter- 








shaped strips of wood or metal laid alternately with their apices 
upwards and downwards upon the frame of the roof. (September 2 
1880). 


3606. Expansion Valve Gear for Engines: A. 
J. Stevens, Newport, Mon. [é¢. | Fig.j)—Is for an auto- 
matic expansion tripping gear particularly applicable to winding 
engines fitted with double-beat or Cornish valves, When the 
engine is running slowly all the parts are in the position shown in 
the drawing, and the lifter B F is in contact, during the whole of 
its throw, with the bell-crank H G, consequently the valve acts as 





though no expansion gear were attached to it, When, however 

the governor rises, its coupling rod R draws down the lever K, 

and rotates the eccentric J, until it comes into such a position as 
bad 





to stand in the path of the bell-crank as it rises, and to cause the 
other end to trip off F and allow the steam valve to drop. By 
means of the eccentric pin E on which the bell-crank turns, the 
lead of the valve is increased as the speed of the engine rises. 
The rod X, coupled to the governor rod, controls the lever Y 
attached to the eccentric E, and by its motion raises or lowers the 
bell-crank, so that it meets the lifter Band raises the valve spindle 
earlier when the engine has attained its normal velocity than 
when it is starting or stopping. (September 4, 1880). 


3635. Governors for Engines: A.S.F. Robinson, 
Ipswich. [(id. 12 Figs.) —The governor consists of a disc 6, witha 
boss on one side of it, keyed to the crankshaft a of theengine. The 


fig 2 








disc has two studs ¢ c upon its face diametrically opposite to each 
other, and these serve as axes, about which a pair of weights dd 
are able to move. When at rest the weights lie close in against 
the boss of the disc, and a spring retains them in this position, but 
under centrifugal force when the engine is in action the weights 


which the stud axis passes. The weights are coupled together b 
alink to neutralise the effect of gravity. The eccentric on An 
of the weights is embraced by a strap with two limbs which pass 2 
opposite sides of the boss, and unite to receive a pin é that passes 
through a slotted hole in the disc to the other side. This pin i 
fixed into the back of a slide &, upon which the eccentric for 
moving the slide valve of the engine is carried so that the move- 
ment of the governor weights is transmitted to the eccentric of the 
engine, and varies its throw. Four modifications of the governor 
are shown in the specification. (September 7, 1880), 


3640.* Journal Bearing and Antifricti . 
positions: A. M. Clark, London. (//. @. pay ore : 
Cepeland, Brandon, Vermont, U.S.4.) (6d. 10 Figs.]—The bearin ney 
have grooves cut in them inclined to their axes, and these grooves 
are filled with the composition, which is a mixture of plumbag: 
and shellac. (September 8, 1830), — 


3646.* Holders for Cigars and Cigarettes: 
Haddan, London. (P. Kurezyn, New York, U.S.A.) (4d. 72 
— Consists of a double clip, one end taking hold of the cigar and the 
other gripping the smoker's flager. (September 8, 1880) 


3660. Machinary for Dressing and Beaming 
Yarns: W. W. Urquhart and J. Lindsay, Dundee 
(6d. 4 Figs.}—The yarns 5 are led from creels at each end of the 
machine through wraiths to a starch roller 7 and a rotating brush 
9. From the dressing frame they go round the steam-heated 








cylinders 10 and 11, and from thence to the beam 16. The yarn is 
consolidated on the beam by the roller 17, which drops in between 
the beam flanges, and is maintained in position by the two rollers 
21 and 22, The claims relate (1) to the general construction; (? 
to making the several parts with distinct frames; (3) to con 
structing one side of the central frame one-sided; (4) to the con 
solidating apparatus. (September 9, 1880). 


3672. Surgical Bandages: J. H. de Bussy, Dul- 





wich, Surrey. ((. de Mooy). (6d. 14 Figs.)—The bandages 
made of rattan strung together with cord. (September 10, 1580), 
3679. Envelopes: N. Contopoulis, Peckham, 


(4d. 6 Figs.])—Relates to a peculiar method of foldin 


Surrey. 
(September 10, 1880), 


the envelope. 

3713. Apparatus for Raising Sunken Ships: Cc. 
Haslett and J.G. Thompson, London. [(d. 3 /igs.)— 
Consists of eggz-ended cylindrical pontoons, which are partially 
filled with water to sink them, and are fastened to the ship's 
sides. The water is forced out of them by compressed air, and 
means are provided for the gradual escape of the air as the vesse! 
rises, and the pressure of the external water decreases, (Se; 
tember 11, 1880). 


3716. Sewing Machines: T. Chadwick, T. Sug- 
den, and C. Shaw, Oldham. (*/. 24 Figs }—This inven- 
tion relates (1) to a new arrangement of needle and shuttle 
mechanism. (2) To the use of the guide ribs d' in the needle and 
presser slide box for the ends of the cam part c' to work against 
(5) To an arrangement of rotary shatties rotating on a vertical 
axis, and so driven that the velocity of rotation is greater whi 
the shuttle is passing through the loop of the needle than at othe: 
parts in its rotation, (4) Toan arrangement of crank, or eccentric 
and sliding oscillating connecting rod for giving motion to rotar, 


Fig.28 ~~“ 









shuttles. (5) To devices for driving the rotary shuttles, and 
actuating the feed mechanism. (6) To other details of the machine 
The shuttle race is a circular box with its axis vertical, in which 
the shaft of the shuttle driver j rotates. The shuttle driver is 
formed bya disc j', which partly fills the bottom of the shuttle box 
(pon this dise the shuttle picker or driver is fixed by two screws. 
Upon the axis of the shuttle driver is a crank-arm or boss, part of 
which forms the journal of the axis of the shuttle driver, and pro 
jects to the underside of the disc, as shown in Fig. 1. (September 
13, 1880) 

3718. Motive Power Engines: W. Adair, Liver- 
pool. (6d. 14 Figs.)—Is a motion for stopping, starting. and 
reversing engines by a single eccentric, and is specially applicable 
to steering engines. On the back of the crank disc is a projecting 


feather or guide which fits into a slot r in the eccentric. The 
eccentric is formed with an opening s, which allows of its being 
moved transversely on th shaft, whilst the feather or guide 


causes it to turn round with the shaft, On the opposite side of the 
eccentric to the slot ris a projection which fits inv a spiral groove 


Pigz 





Any differential 


the shaft. 
motion between the chain wheel and the eccentric will cause the 
latter to be moved transversely to the shaft, and if when the 


in a chain wheel running loose on 


engine is moving either way the chain wheel be arrested, the 
engine will stop. If the chain wheel be made a tight fit on 
the shaft, the friction will be sufficient to carry it round, and keep 
the engine in motion when once started, otherwise the engine 
will follow the motion of the steering wheel in connexion with 
the chain wheel, and move as it moves. (September 13, 1880). 


3721. Metal Hurdles, Fencing, and Gates: W. 





move outwards from the centre in nearly radial lines. One of 





the weights has an eccentric ¢ formed around its boss through 


Bailey, Wolverhampton. {[(id¢. 10 Figs.}—In constructing 
horizontal bar hurdles holes are formed in the uprights rather 
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larger than the full section of the bar, and smaller holes are 
formed a short distance above or below the above-mentioned 
holes. Each end of the horizontal bars is tapered so as to 
be capable of entering one of the smaller holes, and is then bent 
down at about a right angle a short distance from the end, and 
the tapered partis bent back again parallel with the bar. The 
upright is then threaded on to the bars, so the bar passes through 
the larger hole in the upright, thence downwards as far as the 
smaller hole, through the upright again by the smaller hole, and is 
finally clenched on the inside. (September 13, 1880). 


3727. z.etallic Boxes, Cans, &c.: G. F. Griffin 
London. [6d. 17 Figs.)}—Describes the manufacture of meta 
cans for holding articles of food, &c., by forming on the body of 
the receptacle ribs or projections tapering upward to receive and 
expand by a wedging action under the force of a blow, and down- 
ward so as to give support against the cover when drivon down. 
(September, 1880). 

3732.* Boxes for Cotton Balls of Sewing Ma- 
chines: A. C. Henderson, London. (4. Henry, Lyon, 

vrance), (4d. 6 Figs.}—The thread is made up in the form ofa 
ball, and is enclosed in a box which has a hole in its cover for 
the delivery of the cotton. (September 13, 1880). 


Locks and Latches: W. H. St. Aubin, 
Willenhall. ne 9 Figs.)—The object of the invention is to 
construct the locking mechanism of rim, dead, draw-back and 
mortice locks and latches, so that it may be locked with the key 
inserted the right way up, whether the lock is used for the right 
or left-hand, and also to construct the mechanism of such locks in 
such » way that they may be difficult to pick. (September 14, 
1880). 

3752. Turning, Boring, Grooving, &c., Wood and 
other Mate: 8: L. Vallet, Liverpool. [(d. 1 Fig.) 
—Is for simultaneously shaping the insides and outsides of 
bobbins, circular boxes, &c.. A is a hollow spindle which carries 
the wood BB ; F is a frame with a series of s.w teeth GG which 





correspond with the length of the article to be produced; J J are 
the external, and L the internal cutting tools. When the work 
has to be undercut in the inside the tool L is traversed by the 
lateral movement of the slide rest K. (September 15, 1880). 


3756. Railways and Rolling Stock: J. Le Clair 
and J. De Rees, Newport, Mon. [4d. 6 Figs.}—Relates 
to small railways for amusement at fairs. (September 16, 1880). 


3757. Buffers for Railway Rolling Stock: I. A. 
Timmis, London. [6¢. 7 Figs.j—Relates to a buffer head 
with one or more plunger rods, either hollow or solid, fastened to 
the end of a railway vehicle in conjunction with one or more 


| 


springs placed outside the rod or rods, and, if necessary, in con 
junction with one or more cups or projections from the back 
plate or from the end of the vehicle or from the buffer head, which 
shall take up the dead blow of the buffer. Several modifications 
are described in the specitication. (September 16, 1880), 


3762. Fare Register: G. W. Warren, London. 
[6d. 25 Figs.}—Has reference toa former invention, 2468 of 1878, 
and describes a miniature turnstile by moving which four opera- 
tions are or may be performed, viz., sounding a bell, registering 
a payment, marking a ticket, and issuing the ticket that has been 
marked. The apparatus is too complicated for explanation within 
the limits of an abstract. (September 16, 1880). 


3767. Machines for Packing Bran, &c.: A. M. 
Clark, London. (¢. L. Williams, San Diego, California, U.S.A.) 
—|(6d. 4 Figs.}—Consists of a cyiinder to which the bag or sack is 
attached, and within which a series of vertically reciprocating 
stamps are arranged. Means are provided to cause an upward 
movement of the stamps as the bag fills without interfering with 
their operation, and to arrest the movement of the stamps when 
tie bag isfull. (September 16, 1880). 


3770. Cooling or Warming Milk: E. Fitch, Lon- 
don, [4d. 1 Fig.}—A worm is placed in the milk can and hot or 
cold water sent through it. (September 17, 1880). 


3793. Nozing for Stair Treads: F. H. Hembry, 
London. [4¢. % Figs.)—The nozing is formed of india-rubber 
held in a metal frame. (September 18, 1880). 


3806. Buttons and their Attachments: H. J. 
Haddan, London. (JV. Fritzner, Berlin). (4d. 1 Fig.}—The 
button has two wire prongs which pass through the cloth and also 
through two holes in a washer behind, The washer has a groove 
to receive the prongs when they are bent overand clinched. (Sep- 
tember 20, 1880). 


3807. Manufacture of Driving Belt or Band: 
8S. A. Dickens, London. (0, Dickens, Aguilas, Spain). [6d. 
3 Figs,}—Relates to the manufacture of belts and bands by the 
use of flat plaits or braids of exparto grass or similar coarse fibre, 
set on edge, side by side, and laced or tied together by cords. 
(Septemter 20, 1880). 





3811. Protection of Iron and Steel Surfaces: G, 
and A. 8S. Bower, St. Neots. [6d¢. 6 Figs.)—Refers to 
Fig 2 
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Specification 1280 of 1878, and describes a furnace for oxidising 
and deoxidising the surfaces of iron and steel. The carbonic oxide 
from the generator meets a current of hot air, and the combustion 
is perfected before the products are admitted to the chamber 
containing the articles to be coated. The protective coating is also 
produced by the combustion of solid, liquid, or gaseous hydro- 
carbons. The gas from the producers a meets at the opening e the 
hot air, and the products pass to the chamber 4, in which are the 
articles to be coated, and from it to the regenerator ¢ ¢. 
(September 20, 1880). 


3814. Gas Ovens for Cooking: 
Warrington. [4¢. 2 Figs.}—Grilling or toasting is performed 
below the burner and baking in an oven above, The products of 
combustion flow through the oven. (September 20, 1880), 


3815. Apparatus for Cleaning and Polishing 
Boots and Shoes: C. Mattison, London. (2d.j)—The 
boots are placed on adjustable lasts, and are brushed by recipro- 
cating brushes. A current of warm air is directed on to the 
leather during the operation, (September 21, 1880). 


3817.* Corking or Stoppe: Bottles: H. W. 
Beckton, Dudley. (2d.j—The bottle is stopped by a conical 
plug covered with cork or india-rubber, and fitting into a conical 
seat in the bottle neck. (September 21, 1880). 


3821.* Apparatus for Actuating and Regulating 
Clocks: H. J. Haddan, London. (L. Mautner, Vienna), 
(2d.]—The chief street clock is corrected every day at noon by an 
electrical communication from the observatory. The subsidiary 
clocks are worked by hydro-pneumatic means from the above- 
mentioned clock. (September 21, 1880). 


3823. Buttons, &c.: J. Cadbury, Birmingham. 
(6d. 31 Figs.]—Relates to methods of constructing buttons for the 
purpose of facilitating their attachment to articles of dress. 
(September 21, 1880). 


3825. Kitchen Ranges: R. Neville, Glastonbury, 
Somerset, [(d. 3 Figs.)}—Relates to the combination of a steam 
boiler and kitchen range, so arranged that the boiler may be used 
for heating the hot-plate and ovens of the range, or the range fire 
used for heating the steam boiler, or that the range and steam 
boiler may each be heated by its own fire. (September 21, 1880°. 


3826. Apparatus for Launching Torpedoes: 
P. Brotherhood, London. [6d. 6 Figs.}—A carriage pro- 
vided with a pivot near the porthole of the ship, and carried on 
traversing wheels, has on its upper surface a slide upon which is 
mounted a sliding frame that carries the torpedo. The tail end of 
the torpedo is placed in a cage on the frame, and is carried at its 
middie by lugs projecting from its side which fit into recesses on 
the frame, where they are held by suitable retaining catches, which 
are released by stops on the under slide when the upper slide and 
torpedo are projected forward. Fig. 1 isa side view, Fig 2 a plan, 
Fig, 3 an inside view of the catch apparatus, Fig. 4a transverse 
section in line Z Z of Fig. 3. A vertical section of the end of the 
upper frame, with its catch for the end of the torpedo, is shown at 


Fig. 5. In operation, the torpedo A being placed so that its wings 


T. Fletcher, 
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rest on the flanges of the upper sliding frame F, and that the end 
a‘ is engaged by the bolt g, the lower frame or carriage is trained 
so as to direct the torpedo in the required line of flight, When it 
is to be launched the handle g* is pushed down, moving the cock 
G so as to admit compressed air from the receivers C to the 
cylinder D, and as the handle completes its downstroke it with- 
draws the bolt g from engagement withthe hook a’. The pressure 
acting on the piston in D moves it forward, propelling the lower 
sliding frame E, the upper sliding frame F, and the torpedo A. 
When the lower frame strikes the buffer spring ¢*, the upper 
frame and torpedo are carried onward by their momentum, and 
as the frame approaches the stops e* e* the tails 7* of the catches 
J are pushed upwards, and the wings of the torpedo released. 
(September 21, 1880), 


3830*. Improvements in the Manufacture of 
Shirts : A.C. Henderson, London. (C. Secousse, Angers, 
France). [2d.)—The front is partly detached to allow it to follow 
the motions of the body. (September 22, 1880). 

3833.* Machinery for Manufacture of Vent and 


Spile Pegs: H. Marshall, Dewsbury. (2¢.)—Resembles 
a box or bobbin turning lathe. (September 22, 1880). 


3836. Lever, Escapement: J. Rattray, Dundee. 
{4d. 2 Figs.}—The escapement consists of a single arm or lever 
with an impulse pin or pallet,and two escape wheels; A is the 
arm mounted on the staff B, and furnished with the triangular 
pallet C. DD are the escape wheels acted on alternately by the 





pin C, which is nearly in the line of their centres, E is the roller 
3y reason of the direction given to the wheels, the impulse 
increases in power as the tooth passes along the impulse pin. 
(September 22, 1880). 

3840.* Cop Tubes: J. C. Vanlohe, Providence, 
R.I, U.S.A. [2d.J—he tubes are made of india-rubber. (Sep- 
tember 22, 1880). 


3841.* Stocking and Sock Suspenders: H. M. 
Knight, Surbiton, Surrey. [(2}.—The stocking is held by 
aclamp. (September 22, 1880). 

3842.* Bootsand Shoes: W. Wooley, Birming- 

. {24}]—The heels and soles are connected to the boots by 
metal plates having dovetailed grooves, taking into grooves in 
other metal plates. (September 22, 1880). 








3843.* Bells for Bicycles. &c.: J. te, 
Coventry. [2d.|—The bell is sounded by a revolving part 
of it being pressed against the wheel tyre. (September 22, 1880). 

3844, Weaving Piled Fabrics: R, Shiers and J. 
Tetlow,Oldham. [6d. 12 Figs.|—Is designed principally for 
weaving a plush with a fast and erect pile. e draught is 
arranged in such a way that the pile is cut at every fourth thread 
instead of at every second thread as formerly. (September 22, 


880). 
3845. Machinery for ng Cut Grass, Wet 
Hay, &c.: W. A. Gibbs Oat rd, Essex. (8d. 


‘0: . 
5 Figs.|—The machine described in Specification 1380 of 1876 is 
improved by the addition of ‘ jogging shafts,” which give a motion 
to the tines resembling that of a hay fork wielded by hand. The 
machine is mounted together with the fan and furnaces on one 
carriage. When treating grain the tines are removed, and shovels 














substituted for them. AA (Fig. 1) are the fnrnaces, BB the fans’ 
H the jogging shaft. Fig. 2 shows a wheels furnace on which can be 
drawn across a field of cut grass to dry itas it is thrown against 
the orifice from which the fan projects the heated air. AA are 
the fans, C C the furnaces, a' the main outlet for heated air, and 


a* a second outlet provided with louvres; G is a tedder. 
(September 22, 1880). 
3847.* Exercising A atus: J. H. Weeks, 


Philadelphia. (2d.]—Comprises two pulleys and an arrange- 
ment of cords, but is too obscurely described to be understood 
(September 22, 1880). 


3852.* Blotting Pad, &c.: J. Juniet-Lienard, 
Roubaix, France. [2d)—The pad is made of superposed 
blotting sheets arranged together in a special manner, and also 
serving asa portfolio. (September 23, 1880). 


3853.* Apparatus for Cleaning, &c., Boots and 
Shoes: T. Lever, Nelson, Lanc. [2d.]—Consists of an 
arrangement of circular grooved and hollow brushes, (Sep- 
tember 23, 1880). 


3854.* Cartridge Loader: J. G. Hawksley and E. 
Newboult, Sheffield. (2d.)—A charge of powder is delivered 
from a hopper to the cartridge case, and is rammed home by a 
twad, A charge of shot and another wad follow, and finally 
the end of the cartridge is headed over, (September 23, 1880). 


3855, Manufacture ofCotton Cloths: J. Winter 
and T. Ivers, Farnworth, Lanc. [6d. 12 Figs.|—Consists 
in making eight shaft cords with a calico and ribbed back com- 
bined, and also with a rib and satteen twill back combined for 
raising purposes. To this end the warp and weft threads are 
intersected more frequently than formerly. The diagrams illus- 
trate different methods of tieing-up. (September 23, 1880). 


3857.* Permanent Way of Railways: S. Lloyd, 
Birmingham. (2d.}—A layer of india-rubber is interposed 
between the rail and the chair. (September 21, 1850). 


3858. Apparatus for Extracting Caps from Car- 
tridge Cases: S. Pitt, Sutton, Surrey. (ZL. Nordenfelt.) 
(6d. 3 Figsj—The cartridge case is placed in a chamber, and 
while so held the cap is forced from its seat by fluid pressure from 








within; 4 is the chamber which receives the cartridge, cis a 
plunger actuated by the screw d. When the cartridge has been 
placed in position it is secured by the locking lever /, while the 
plunger is run forward to compress the water, and force the cap 
through the hole in the lever. (September 23, 1880). 


3861. Manufacture of Paper: N. G. Richardson, 
Tyaquin Monwia, Galway, and W. Smith, Golden 
Bridge Mills, Dublin. ([2d.)—Is composed wholly or in 
part of melica coerwa or meiic grass. (September 23, 1880). 


3862.* Ventilating Apparatus: A. M. Clark, 
London. (DL. Groesbeck, New York, U.S.A.) [4d].—Is specially 
applicable to railway carriages. A pipe or channel extends along 
the roof, and the current of air that traverses this channel can be 
projected, by sid of a deflector, across the openings from the 
ventilating apparatus in the carriage to induce a draught through 
them. The air inlets to the carriage are provided with sponge filters. 
(September 23, 1880). 


3864. Annealing Iron and Steel for Manu- 
facture of Tin Plates, &c,: W. H. Nevill, Ferry- 
side, Caermarthen. [id.]—Tae sheets are packed in solid 
masses between heavy plates, and annealed under screw or 
hydraulic pressure, (September 23, 1880). 


3870.* Apparatus for Splitting Wood, &c.: T. 
Redmayne, Sheffield. [4¢.)—Relates (1) to a cutting and 
(2) to a bundling machine for firewood. The wood is cut into 
blocks of the proper size and fed into a hopper, A travelling 
knife takes a slice, equal to the thickness of a piece of firewood, 
from all the blocks at the bottom of the hopper. This slice is 
passed onwards to a series of vertical knives which split it into 
sticks. (September 24, 1880), 
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3871.* Manufacture of Driving Belts: W. Buck- 
ley, Sheffield. (24. —The belts are composed of sheet metal 
strips perforated or indented to increase their grip on the pulley. 
(September 24, 1880). 

3872.* Pulleys or Drums: G. Perrott, Cork. [2¢.)— 
Instead of arms the pulley has a circular web or plate. (September 
24, 1880). 

3875.* Apparatus for Digging : J. Parker, Spring- 
field, Essex. (2¢.)—<An ordinary portable engine is mounted 
on a frame which carries driving, steering, and digging mechanism. 
The digging tines are at the rear of the frame and turn up the 
land behind the machine. (September 24, 1880), 


3876." Coupling and Uncoupling Vehicles on 
Railways: J. Graham, Edinburgh. (2.)—Instead of 
the present coupling chains, hooks and loops fixed to a horizontal 
rock shaft at the end of the vehicle are provided. They are so 
arranged that when two wagons come together they couple 
themselves automatically, the hook slipping under the loop and 
being raised into it by a counterweight. (September 24, 1880). 

3878.* Field Gun Carriages: G. Henderson, 
Newcastle-upon-Tyne. [2¢.}—The diagonal tension rods 
which brace the axle-tree to the carriage frame Lave the necessary 
elasticity imparted to them by being formed of a curved or spiral 
shape. (September 24, 1880). 

3879. Buffing Apparatus for Mining Cages, &c.: 
C. and J. I’anson and T. Hudson, Darlington. 
(2¢.)—The cage is received on pistons working in air cylinders 
(September 24, 1880). 

3882. Cigarette Making Machines: A. Vas- 
silicos, Constantinople. (2¢.}—Comprises three rollers and 
a travelling band. (September 25, 1880). 

3884.* Apparatus for Moulding Metals, &c.: L. 
A. Groth, London. (A. (Gillon, Liege). (24 ]—After the metal 
is run into the mould it is subjected to pressure to consolidate it. 
(September 25, 188). 

3886. Self-Closing Hinge: E. S. Shrubsole, 
Maidstone. [6¢. 9 figs.)—One part of the hinge has inclined 
planes, and the other part a V-shaped projection, which runs on 
the planes, and acts asa male thread. Doors or gates fitted with 
such hinges will open in either direction. (September 25, 1880). 

3887." Microscopes: J. Swift, London. [2¢.)— 
Relates to a new form of microscope diaphragm for modifying 
or regulating the amount of light reflected from the mirror of the 
instrument whilst transmitted through the object placed on the 
stage for examination. (September 25, 1830), 

* Looms: W. Houlker, Accrington. [2/).— 
Instead of the weight rope being tied to the weight lever it is 
attached by alink. (September 25, 1880). 

3889. Manufacture of Lubricants: E. Parr 
Bradford. [id.)|—Is to supersede Gallipoli oil for lubmcating 
wool fibre during the processes of carding, spinning, &c. The 
ingredients are water, 1} gals.; Irish moss, 3 oz.; crystallised 
earbolic acid, } oz.; Gallipoli oil, 1 quart; ammonia,loz. The 
result is acream, which also will assist the growth of the hair and 
improve the complexion. (September 25, 1880). 

3896.* Clocks: J. Merzbach, London. (2. and A. 
Junghans.) (2d.}—The clock contains two springs, one of which is 
continually wound up by the other. In the absence of drawings it 
is difficult to understand the exact arrangement. (September 25, 
1880). 

3899.* Brewing Stout and Porter: P. L. Manbre, 
Valenciennes, France. (2¢)—The use of brown or roasted 
malt ts dispensed with, and unmalted grain or starch is substituted 
for it. (September 25, 1830) 

3901. Watch Cases, &c.: W. R. Lake, London. 
(G. F. Mertz, Mitau, Russia.) (2d).—Relates to the arrangement o% 
the springs for opening the case. (September 25, 1830). 


3904. Manufacture of Cases for Jewels, &c.: T. 
Heath, Birmingham. ([2¢.)—Is for improvements on 
Specification 5100 of 1879. (September 27, 1380) 

3907.* HotAirEngines: H. Simon, Manchester. 
(C. Amthauer, Werthiem, Baden.) (2d.}—Relates to that description 
of hot air engines in which a closed chamber heated at one end by 
a fire contains a displacing plunger by the motion of which the 
air contained in the chamber is alternately sent from the hot to 
the cold end, and rice rersd, so that by its resulting alternate con 
traction, and expansion it is made to work a piston in a cylinder 
Four modification are described, but the features of novelty are 
not pointed out. (September 27, 1880). 

3908. Manufacture of Soap: P. M. Justice, Lon- 
don. (L. Bastet, Brooklyn, U.S.A.) [4d]—Consists of a mineral 
oil and fatty matter solidified together. (September 27, 1830). 


3909. Apparatus for Heating Water: W. Stand. 
ing, Dublin. [6¢. 2 Figs.]—The source of heat isa Bunsen 
gas burner. It is placed under an inverted cone, or a series of 
frusta of cones. on to which water is projected in the form of 
spray. (September 27, 1530) 

3912. Roving Frames for Manipulating Wool, 
&c.: T. E. Smith, Keighley. (2¢.)—The inventor con 
structs roving frames like cap-spinniog frames, and not with 
spindles and flyers as ordinarily. (September 3, 1830) 

3913.* Velocipedes, &c.: H. J. Lawson, Coventry. 
(2d.]—The velocipede is driven by an engine and compressed gas 
(September 27, 1880). 

3914. Recovering Prussiate of Potash, &c., from 
Nitrogeneous Substances: W. Brierley, Halifax. 
(7. Richters, Breslau, Prussia), [4d.}—Kelates to a process of 
gaining prussiate of potash, ammonia, gas, and tar from nitro- 
geneous substances which are moistened with a solution of car- 
bonate of potash, or with one that contains carbonate of potash, 
caustic potash, sulpho-cyanide, and cyanide of potash, &c., and 
then dried in presence of carbonic acid ; by distillation the so pre- 
pared substances are transformed iato prussiate of potash, 
ammonia, tar, and gas without fusion. (September 27, 1880). 

3918. Preparation for the Cure of Diphtheria, 
&c.: F. van Sandau,London. (4. 4, Longard.) [(2d4.}—The 
ingredients are myrrh, sulphuric acid, and alcohol, (September 27, 
1880). 

3950. Apparatus for Triturating, Husking, or 
Breaking Grain, &c.: H. J. Haddan, London, (/. 





Janssens and E. Bodart, Louvain, Belgium). (6d. 3 Figs.)—The 
grain is fed into a fixed cylinder composed of an external envelope 
of perforated sheet metal and an inner grid of rectangular steel 
bars, The blades of the cylinder D, which runs at about 2000 
revolutions per minute, fling the berries violently against the steel? 
bars and break them until they are sufficiently small to pass 
through the perforated metal, (September 29, 1880). 


4023. Buttons with Pins: J. A. R. de Barazia, 
La Rochelle, France. [(¢. 4 Figs.)|—-The head has a 
tubular shank, and the washer behind the cloth has also a tubular 
sbank which fits into the former and is locked by a bayonet jvint. 
(October 4, 1880). 


4701. Balloon: H. A. Bonneville, London. (4. 
de Shuttenbach, Paris), (6d. 5 Figs.|—The balloon consists of a 
parachute provided with gas reservoirs in the form of spheres or 
rings. It carries a steam engine and revolving screws, but the 
principle of its action and the method of working are not clearly 
stated in the specification. (November 15, 1880). 


1881. 

138. Treatment of Textile Materials for Ex- 
tracting Fat or Liquids, &c.: H. J. Haddan, London. 
(S. Godchaux, Luxembourg). (td. 5 Figs.)—Ciaims the application 
of a vacuum and compressed air, either in combination with steam 
and hydraulic pressure, or alone for treating textile materials in 
any shape and more particularly for the purpose of extracting fat 
soap, acids or water, lixiviating, merdanting, dyeing, &c., by 
causing liquids to pass through the materials without subjecting 
the latter to mechanical friction. (2) The apparatus described in 
the specification for effecting the above process. (January 12, 
1881), 


229. Restoring Waste Vulcanised India-Rubber 
or Gutta-Percha, &c,: H. H. Lake, London. (//. 4. 
Clark, Boston, U.S.A), (6d. 12 Figs.j—The material is ground 
into small particles and boiled or stewed with a small quantity of 
water until the sulphur is nearly removed. Upon the completion 
of this part of the treatment two to ten per cent. of palm oil are 
added, and the whole thoroughly mixed and heated, after which 
the mass is subjected to the vapours of turpentine or camphine 
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until in a plastic condition suitable for working. Before being 
manufactured into goods, two to ten per cent, of resinous matter 
are added to the desulphurised material. When used for coating 
telegraphic wires it is wound on the outside with a strip of tinfoil 
An apparatus suitable for this purpose is shown in the illustrations, 
Fig. 1 being a plan, Figs. 2 a side view, and Fig. 3, 4,5, and 6 
sections on the lines 9-9, 10-10, 11-11, and 12-12 respectively 
(January 18, 1881). 

284. Wind Engine or Motor: A.M. Clark, Lon- 
don. (i. £. dela torre, Merico City. (4d. 3 Figs.j}—Consists of 
a wheel provided wifh curved vanes and rotating on a vertical 
axis within a cylindrical frame, which frame is closed on t 




















opposite sides, so that the wind entering the wheel on one side 
escapes at the other. The frame is revolved or adjusted to the 
wind by vanes fixed on its top, one of which is adjustable and may 
be moved to regulate the supply of wind to the wheel. (January 
22, 1881). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the pirsent time, an 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 





MILD STEEL IN FRENCH ARSENALS. 
On the Use of Miid Steel for the Construction of the Hulls 
of Ships in the Arsenals of the French Navy.* 

By M. Marc Berrier Fontaine, Member. 
(Concluded from page 410). 

I HAVE endeavoured to show in what goes before that 
three principal causes have mainly contributed, and still 
contribute every day, to the constant and progressive 
improvement of the results obtained in working plates and 
moulded bars in steel, of which the framework of our ships 
now almost exclusively consists. This improvement has, 
moreover, led the constructors of the French Navy to the 
same conclusion as their colleagues in the British Admi- 
ralty ; the possibility, and even the desirability, of relaxing 
by slow degrees, but steadily, and continually more and 
more, the severe requirements which had at first been 
imposed by them for the execution of work of every descrip- 
tion to which the plates and moulded bars of steel should 
be submitted in the dockyards. We have already been 
able to introduce numerous and very important relaxations 
in the extremely rigorous and expensive precautions which 

been recommended by the French constructors in 1874, 
and specified as absolutely necessary by the English con- 
structors up to as recent a date as the year 1879.¢ Itthus 
happens that the cases in which it is judged necessary to 
anneal steel plates and moulded bars are now incomparably 


~* Paper read before the Institution of Naval Architects. 
+ “On the Use of Steel in Naval Construction,’”’ by Mr. 
N. Barnaby: Journal of the Iron and Steel Institute, 1879, 


‘ 
less frequent than they used to be a few years ago, and the 
number is (still undergoing daily reduction. Thus also it 
happens that we are returning by degrees to the use of the 
,- ~ punch, without annealing and without riming, for 
cutting holes in almost all the pieces of framework of the 
new constructions, reserving the use of the drill 'for those 
pieces only in which there is special reason for keeping up 
the greatest possible strength, having regard to the more 
important position that they have to take in the construc. 
tion, or the exceptional strains they may have to bear. It 
is worth while, moreover, to remark that the very rigorous 
precautions to which the constructors were obliged to con- 
fine themselves as a matter of principle, when they began 
to make use of plates and moulded bars of steel, were prin- 
cipally—I might almost say wholly—intended to meet the 
local want of homogeneity resulting from the strains more 
or less violent which the work had to undergo in the work- 
shops, and that the precautions in question were directed 
beyond everything to prevent those singular breakages 
which then used to be common enough, and which gave 
besides all the more anxiety because their true causes had 
not yet been completely ascertained. If the constructors 
had not been influenced by the fear of seeing at every 
instant, and without apparent reason, such accidents pro- 
duced, the exceptional precautions would have been set 
aside much sooner, and they would, consequently, long ago 
have submitted to the small loss of strength produced by 
the various manipulations through which these steel plates 
and moulded bars have to pass; just as, for instance, they 
have always accepted, without any difficulty, the corre- 
sponding loss of strength which plates and moulded bars of 
iron have to undergo. The most recent trials appear to 
prove that the loss of strength in question is not much 
greater in these cases for steel than for iron. It seems to 
me, therefore, to be beyond doubt that at no distant period 
—as soon as the breakage of steelwork becomes sufficiently 
rare not to require greater precautions in working these 
pieces than those which are applied to iron, that is to say— 
we shall very soon get into the way of punching nearly all the 
steel plates and moulded bars, and of only annealing them 
in exceptional cases, when they may have been submitted 
to very violent and very trying deformations ; a treatment, 
in fact, precisely similar to what we give to iron under the 
same circumstances. Notwithstanding the very considerable 
relaxations which have been introduced into the precautions 
which had been thought necessary at first, the proportion 
of fractures which occur in working steel plates and bars 
(fractures of which a minutely exact account has been kept) 
has been steadily diminishing, and is now reduced to a 
very low proportion. 

I have collected, with a few unimportant omissions, the 
results obtained in this respect in the works of the five 
principal French dockyards and in those of the Société 
des Forges et Chantiers de la Méditerranée, at La 
Seyne, near Toulon, from the time at which steel was 
first introduced on a large scale up to the end of last 
year. The figures show that the proportion of fractures 
which occur in working steel has now become extremely 
small. As has been well remarked by Mr. W. Denny,* if 
we were to take as careful account of the corresponding 
accidents which occur in working plates and bars of iron, 
we should probably be very much surprised to have to admit 
that the frequency of accidents of this nature is, in pro- 
portion to the total weight of the material used, at least 
as great, and perchance even greater, for iron than for steel. 

I will only mention briefly a fact which proves to what 
extent the results obtained in working steel are still capable 
of improvement accordingly as the quality of this metal 
becomes more and more satisfactory, and as the workmen 
who have to deal with it get accustomed to treat it by the 
processes which suit it best. It cannot be denied that only 
afewlyears ago the constructors considered weldings of 
plates and bars of steel as difficult to execute in a thoroughly 
satisfactory manner. At L’Orient it was the practice to 
effect these weldings by putting an iron liner,t between 
the two surfaces of steel which were to be welded together. 
When it was necessary to use angle irons with sharp angles 
more or less departing from a right angle the practice of 
the same workshop was not to cut the portion which had 
to be kept flat, so as to avoid the necessity of having after- 
wards to weld it. They confined themselves, therefore, to 
arranging the work so as completely to flatten down this 
part. This was a very long and expensive process. In 
other workshops the foremen smiths, in order to effect the 
welding of steel, had recourse to the use of mixtures of 
very curious character, and containing the most extraor- 
dinary materials. ‘Thanks to the more complete homo- 
geneity and ductility of the steels which are now delivered 
by the manufacturers, thanks also to the increased practice 
which our workmen have acquired with the new metal, the 
welding of steel plates and bars can now be effected as 
easily, as simply, and as satisfactorily as that of similar 
work in iron, without its being necessary to have recourse 
to any special process or to the use of any particular flux. 
A great number of weldings of steel plates and angles have 
been broken as tests, and the results of these tests, in which 
the fracture often takes place outside the weld, have finally 
led us to consider the welding of thin plates of steel as 
being as certain and perfect as that of similar pieces of 
iron. Our experience, therefore, fully confirms that of the 
English and Scotch builders, whose results have been 
stated by Mr. Martell and Mr. Kirk, at one of the recent 
meetings of the Institation.t 


* “On Steel inthe Shipbuilding Yard,’’ Transactions, 
Institution of Naval Architects vol. xxi., 1880, p. 187. 

+ “ Treatise on the Use of Steel in Shipbuilding,’’ by Mr. 
J. Barba, Second Edition. p. 88. 
t ‘‘ On Steel for Shipbuilding,’’ by Mr. B. Martell: 
Transactions Institution of Naval Architects, vol. xix., 
1878, p. 3. Also Discussion, Mr. A. C. Kirk, p. 26. Mr. 
Martell’s paper was also published in ENGINEERING, vol. 








No. I. pp. 47, 48. Also ENGINEERING, vol. xxvii, p. 419. 





xxv. pp. 414, 437, and 461. 
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The communication of Mr. H. H. West ‘‘On Steel for 
Shipbuilding,”’* led last year to a very interesting discus- 
sion relating to the determinateness of the conditions of 
resistance and elongation which it would be best to require 
for the acceptance of steel plates and bars intended for use 
in the hulls of ships, with a view of deriving all possible 
advantage from the substitution of this new metal for iron, 
which had been previously almost exclusively used for 
work of this kind. Mr. West, and with him the greater 
part of those who took a share in the discussion, expressed 
the opinion that it would be necessary with this object to 
considerably raise the inferior limits required for tensile 
strain by the Admiralty, by Lloyd’s Registry, and even hy 
the Liverpool Underwriters’ Registry. Mr. West’s opinion 
is that we ought to fix at 30 tons to the square inch, or at 
47.25 kilogrammes per square mm., the inferior limit of 
tensile strain for accepting iron plates or bars intended 
for use in shipbuilding, and that we ought at the same 
time to abandon any superior limit for this tensile strain. 

It is worth while to remark, in the first place, that the 
conditions of tensile strength and elongation which have 
been adopted in England apply alike to all steel to be used 
in shipbuilding, whether in the form of rolled plates or bars 
of any thickness or profile whatever ; while the French 
Navy bas, on the contrary, fixed upon requirements of 
tensile strength and elongation which vary according to the 
thickness of the plates and bars, or the sectional profile of 
the bars. The different limits thus specified in the French 
Navy depend upon experimental results, and should not be 
regarded as ——. unchangeable. Already, in fact, 
some of these limits have been altered, and it is eertain 
that others in the turn would be so, if the necessary 
for it became evident. It must also be admitted that 
the limits of tensile strength now imposed still present 
some singular anomalies, among which we may mention 
the very great relative difference of 4 kilogrammes per 
square mm. which there is between the limits of tensile 
strength required for butt straps in steel plates according 
to whether these are used along or across grain, and the 
reduction in tensile strength of 2 kilogrammes per square 
mm. which is allowed between double T bars and simple 
T bars and bulb iron (Diagram I, Figs. 1—4, page 408 ante) 
as compared with the lower limit required for bars of all 
other descriptions. Without attempting to explain these few 
anomalies, which farther experience in the use of steel will 
doubtless cause to disappear before long, I wish to point out 
that, excluding boiler iron, for which an exceptional 
amount of ductility is considered indispensable, the inferior 
limit of tensile strength required by the French Navy is, 
as a general rule, higher than that specified by the English 
Admiralty, by Lloyd's Registry, and even by the Under- 
writers’ Registry. It is omy, in fact, for the thicker plates 
of from 20mm. to 30 mm., and for the stringers and butt- 
straps of all thicknesses, worked across grain, that the 
French Navy allows a lower limit of 44 kilogrammes per 
square mm. or of 28 lb. to the square inch, which is, how- 
ever, more exactly represented by 44.1 kilogrammes per 
square mm. This is specified for all through by the Under- 
writers’ Registry for all steel used in the hull. As the 
thickness of the plates diminishes the inferior limit required 
in the French Navy increases progressively, and for plates 
of from 6 mm. to 20 mm. in thickness, which includes nearly 
all those used in modern constructions, this limit already 
exceeds by 1 kilogramme per square mm. that of the 
Liverpool Society. 

In order to be accepted for use in the French Navy, thin 
plates from 1 to 4 mm. thick must be subjected to a 
minimum test of 47 kilogrammes per square mm., which is 
nearly equal to the inferior limit of 30 tons to the square 
inch, or, more exactly, 47.25 kilogrammes per square mm., 
which Mr. West would wish to see adopted; while the 
minimum tensile strength of the stringers and butt straps 
tried along the grain, and that of bars of al! sections with 
the exception of double T bars, T bars, and bulb-iron, 
should be of still higher tensile strength, namely, 48 kilo- 
grammes in place of 47.25 kilogrammes per square mm. If 
we remember besides that inthe French Navy there is no 
superior limit to the tensile strength of steel presented for 
acceptance, it will be seen that the total effect of the con- 
ditions required by it has had the effect of furnishing it 
with steel plates and bars having an actual tensile strength 
very considerably in excess of those of the similar pieces of 
steel which are used in the same work in the building yards 
of Great Britain. We must admit at the same time that 
this superior tensile strength is not bought in the French 
Navy at the cost of a reduction of ductility in the steel 
there employed on aceount of the requirement of a minimum 
elongation of 20 per cent. at the moment of breaking ; that 
is tosay, an elongation equal to that of the requirement 
of the British Admiralty and of Lloyd’s Registry+ for all 
plates of which the thickness exceeds 6 mm. for T bars of 
more than 4mm., and for angle irons of from 4 mm. to 
6 mm. thickness, while the elongation must exceed 22 per 
cent. for stringers and butt-straps tested along the grain, 
and for angle-irons and bulb-irons of more than 6 mm. in 
thickness. It is only, in fact, for double T irons, T irons, 
bulb-iron, and so forth, of less than 6 mm. in thickness, 
that is to say, for descriptions in which ductility is evidently 
of less importance, that the French Navy allows of a final 
elongation at the moment of fracture less than the 20 per 
cent. which is required by the Admiralty and by Lloyd’s 
Registry. In short, engineers who think with Mr. West 
that the tests of tensile strength actually requgred in Eng- 
land for the acceptance of steel intended for shipbuilding 
are not severe enough, and that the lower limit of these 
conditions should be considerably raised, may, as will be 


* ‘Transactions Institution of Naval Architects, vol. xxi., 
1880, p. 208. 

+ The length of the test pieces is practically much the 
same on both sides of the Channel, 200 mm. in the test for 
acceptance in the French Navy, 8in. or 203.2 mm. for the 
tests of the British Admiralty and Lloyd’s Registry. The 
tests for elongation are therefore perfectly comparable. 











seen, find a very conclusive argument in favour of their 
opinion in the practice of the French Navy. It is for this 
reason that it appeared to me to be of interest to treat this 
subject in some detail. The real results of the tests for 
acceptance, show that the true mean resistance of 
steel plates from 6 mm. to 20 mm. thick, which are 
those in ordinary use, cannot be estimated at less than 

kilogrammes per square mm., and that it therefore 
exceeds the minimum of 30 tons per square inch, or 
47.25 kilogrammes per square mm. proposed by Mr. 
West; but it is necessary to consider that several tests 
have only established a resistance equal to or even less 
than 46 kilogrammes per square mm. without these plates 
having been rejected. It would therefore appear to us to 
be imprudent to adopt at once a limit lower than 47 to 
48 kilogrammes per square mm. for the acceptance of 
plates which are now admitted as low as 45 kilogrammes per 
square mm. In fact, notwithstanding that the Navy assigns 
no superior limit to tensile strength, such a result is 
implicitly involved, at least to a certain extent, in the con- 
dition of minimum elongation to which it is subject, and 
the effect of adopting a higher figure for the lower limit 
of tensile strength would in reality have the effect of 
making the range of tensile strength between maximum 
and minimum, within which it would be accepted, far too 
narrow. The result would unquestionably be that manu- 
facturers, finding themselves thus exposed to the chance of 
more frequent refusals, would not fail to guard themselves 
against such an increase of the risk that they run by 
raising their prices accordingly. Economical considera- 
tions of the same character, to which we must add others 
connected with the necessity for keeping down the delay 
involved in replacing material which has been rejected, 
and which consequently affects the rapidity of the execu- 
tion of orders, decided the French Navy in the adoption, 
now some years old, of the system of acceptance or refusal 
at the place of manufacture under the superintendence of 
engineers specially told off for this service, for all plates 
and moulded bars, and generally for all forms of steel and 
iron of any importance, for which requisitions are made on 
the private trade. This proceeding has not been lightly 
adopted, a long and minute inquiry having been begun in 
1869, and carried on during several years, in the course of 
which all competent authorities have been called upon to 
express their opinion upon the advantages and inconve- 
niences which they thought might arise from the applica- 
tion of the tests outside the ports of consignment. The 
advantages of effecting the tests in the workshops, and 
settling the acceptance there, have been, moreover, thought 
so evident and so important, that everybody, almost with- 
out exception, thus consulted, has given an opinion favour- 
able to their continuance. The inquiry, therefore, came 
to an end in 1873, and since that date absolutely nothing 
has occurred to throw a doubt on the wisdom of the decision 
taken. It is very certain, on the contrary, that the settle- 
ment of acceptance or rejection before the despatch of the 
iron and steel saves the supply of the materials from a 
very important part of the accidental risks which manufac- 
turers bave some reason to dread, and that by facilitating 
the business between the manufacturers and the Navy, its 
result is to lower the price considerably ; at the same time 
—and this last advantage is still more important—the 
service of the dockyards, of which the requirements are 
frequently urgent, is thus secured more quickly and more 
satisfactorily, since it is not exposed to suffer the long 
delay which rejections of material could not fail to involve 
if they were only settled after delivery of the material at 
the arsenal. 

As regards the calculations of tensile strength, it 
appears from the results of the tests which have been 
already carried out in considerable number, that we may 
adopt the mean figure of 48 kilogrammes per square mm. 
as representing the ordinary breaking strain of steel plates 
and moulded bars such as are aduilly used in the French 
Navy. The ordinary breaking strength of the iron plates 
and moulded bars of ordinary and common quality which 
are delivered to it cannot, on the other hand, be regarded 
as greater than 36 kilogrammes per square mm. at the 
outside. For iron we generally use a factor of safety of 6, 
that is to say, that we look upon 6 kilogrammes per square 
mm. as the limit of the load that we consider proper to put 
uponit in shipbuilding. Using the same factor for steel, we 
reckon that plates and moulded bars of this metal may be 
safely loaded with 8 kilogrammes per square mm. The 
limiting loads of 6 kilogrammes and 8 kilogrammes per 
square mm., which have just been mentioned, are to one 
another as 1 : 1.33, consequently the inverse ratio of 
1 to 0.75 indicates the reduction of thickness, and, there- 
fore, of weight which the substitution of steel for iron 
allows us to introduce into the plates and moulded bars 
which we use. This corresponds to an economy of 25 per 
cent. in the weight of a hull of given dimensions and form. 
In order io take account of the loss of strength 
experienced during the work—a loss which, as we know, 
may well be of greater relative importance in steel than in 
iron—and in order to take account of the existence of an 
inferior limit below which we cannot reduce the thickness 
of steel plates without risking their buckling, and although 
there does not exist any general formal rule about this, 
the constructors of the French Navy, in agreement with 
the authorities of Lloyd’s Registry, think that it is not 
safe to reckon on a final saving of more than 20 per cent. 
in the replacing of iron by steel in the weight either of the 
whole hall or of any part of it. The total amount of this 
reduction being thus fixed, the French Navy has neve1 
experienced the slightest difficulty in procuring plates and 
moulded bars of steel of suitable thicknesses or scantlings 
to secure this saving of weight. As several engineers 
have very justly remarked at the preceding meetings of 
the Institution, if the reduction of 20 per cent. were to be 
uniformly and separately applied to the thickness of each 
of the pieces which entered into the construction, doubtless 
there might be some difficulty in getting at it; but it is 


easy in the practical application of this reduction to intro- 
duce numberless compensations, and consequently to reach 
the desired reduction on the whole of the construction. 
In accepting the tenders for the French Navy care is 
always taken to specify for the plates the —— per square 
metre, and according to the thickness in millimetres, and 
for moulded bars the weight per metre run ; these funda- 
mental weights being always calculated on the supposition 
that the plates and moulded bars of steel have a mean 
specific gravity of 7.8. We specify, moreover, that the 
weights thus indicated are never to be exceeded. The 
only departures which are permitted are in defect, and of 
this the following are the limits generally adopted: For 
moulded bars of every section, 5 or 6 per cent., accordingly 
as their scantlings are greater or less ; for plates of 1} mm., 
12 per cent., this margin of 12 per cent. diminishing by 
14 per cent for every mm. of extra thickness up to 5 per 
cent. for plates of 15 mm. and all greater thicknesses. It 
is finally stipulated that these thicknesses are only pointed 
out as mere approximate guides. These arrangements 
mage come to ordering both plates and moulded bars 

y weight and not by thickness. The French makers, 
whose interest it is to keep as nearly as possible to the 
higher limit pointed out to them in each case, seeing that 
the plates and moulded ,bars are paid for by their actual 
weights, have, like their colleagues in England, never found 
the slightest difficulty in executing orders given to them 
under these conditions. 

A very important question, which has already been dis- 
cussed during the preceding meetings of the Institution, 
<a in 1878, in the able communication of Mr. Mar- 
tell, ‘‘ On Steel for Shipbuilding,’’* is one that concerns 
the interests that shippers may have from a strictly com- 
mercial and economical point of view in exchanging steel 
for iron in the construction of their ships. The examples 
quoted by Mr. West show clearly that the actual cost of a 
ship built in steel was still, three years ago, considerably 
greater, in the proportion of 9 to 8 nearly, than that of a 
ship of similar form, and the same external dimensions, 
built of iron. The choice of steel for the construction of 
a ship could thus only bring about under these conditions as 
the practical result an economy, as Mr. Martell has endea- 
voured to explain to us, from the greater profits which such 
a ship would bring if built in steel, thanks to a larger pro- 
portion of total weight remaining = for cargo. 
The discussion which took place brought out that, at any 
rate at the time we are speaking, of the practical advantage 
that could thus be realised by shippers was still far from 
being uncontested. Without entering afresh into the dis- 
cussion of the very different opinions which have been held 
on this point, I will content myself with bringing under 
notice how much this divergence of views loses its import- 
ance if we look to the future, and that undoubtedly the 
immediate future. It is, in fact, permissible to predict, 
almost with certainty, that the price of plates and moulded 
bars will continue to get lower and lower pretty rapidly, 
and that consequently the time will soon have come when 
the cost of a ship built in steel will not exceed that of a ship 
of similar form, and of equal dimensions, built of iron. We 
are even free, having regard to the increasing experience, 
skill, and ability of Soden in steel, to predict that in the 
not very distant future plates and moulded bars of steel 
(of which the manufacture requires even now, after all, 
neither more nor less handiwork nor more fuel than that of 
plates and moulded bars of iron) will ultimately cost no 
more for steel than for iron. The advantages of the use 
of steel in the construction of merchant ships will not then 
fail to be completely appreciated by all charterers without 
exception, who will be in a condition to profit by it to secure 
ships presenting in comparison with ships of iron of similar 
form and equal external dimensions the following various 
causes of superiority: a lower cost price, a much lower 
weight of hull, and consequently an effective paying ton- 
nage increased in the same proportion, and finally a hull 
built of more ductile material, and therefore less liable to 
receive serious injury from grounding, from slight colli- 
sions, and so forth, from which no ship can be guaranteed. 
For the French Navy, which uses exclusively iron of the 
best quality, and of which the price is considerably greater 
than that of the iron employed in building merchant ships, 
the time has already come at which the hull of a steel ship 
comes out at a lower price than the hull of a ship of similar 
shape and equal dimensions built of iron, This result is 
due to the considerable reduction that the price of steel has 
undergone within eight years, and in consequence of which 
the prices of steel plates and angle irons are now sensibly 
equal to or even rather below those of iron plates and angles. 
This does not quite hold, it is true, for steel bars other than 
angleirons. The price of these is still higher in the pro- 
portion of 1.76 to 1 or thereabouts, than that of similar bars 
of iron. That is an anomaly which I find some difficulty 
in explaining, but which time and the increased competi- 
tion between the different works will doubtless not be a 
in causing to disappear. However this may be, the moulde 
bars we are speaking of only enter a very little into the 
total weight of aship, and their higher actual price is even 
now an insufficient set-off to the savings which result on 
the whole of the construction, from the replacing of iron 
plates and angles by steel plates and angles, of which the 
price is considerably lower than formerly, and whose total 
weight, moreover, may be 20 per cent. less. 

have collected an account of the ordinary prices 
paid in the French Navy for the steel of different shapes 
used in it, these prices having been calculated from 
the different tenders accepted by it during two different 
biennial periods, the first comprising the years 1873 and 
1874, during which the use of use of steel was largely 
developed for the construction of the ships of the fleet, the 
second period comprising the last two years 1879 and 1880. 
A comparison of the mean prices thus brought together 


* Transactions Institution Naval Architects, vol. xix., 





1878, pp. 7, et seq. See also the discussion by Mr. C. H. 
Wigram, Mr. W. Denny, and others, pp. 24, &c. 
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shows that in the interval of six years which separates the 
two periods named the mean price of steel plates has 
fallen 56.2 per cent. and that of steel angles 46.2 per cent., 
while the price of moulded steel bars, not being angles, 
has only Sissinished during the same interval of time 
by 11 per cent. I have also collated for the sake of com- 

arison the mean price of iron of different shapes which 
ie been delivered to the Navy in compliance with a certain 
number of contracts entered into on its behalf during the 
last year. Finally, I have applied all these mean prices 
obtained, as I have said, to the total quantities of plates 
and moulded bars both in steel and iron which have been 
actually ordered for the construction of the hull of the 
first-class ironclad the Foudroyant, and I have calculated 
within what comparative limits the total weight and the 
total cost of the material would be altered in each of the 
two hypotheses following : first, supposing this particular 
ironclad to have been built entirely of steel, including even 
the exterior part of the hull; or, secondly, altogether in 
iron. It appears from this comparison that if we took 
severally for unity the total weight and the total price of 
iron which would have been required in a case correspond- 
ing to the last of the preceding supposition, the substitution 
of steel for iron in all parts of the construction with the 
exception of the external plating of the hull, would permit 
us at the present day to effect a saving in weight of 17.1 
per cent., and a saving in cost of 7.7 per cent., while if, 
moreover, the external plating of the hull had been also 
made in steel the savings in question would have become 
as follows : in weight 20 per cent. and in cost 12.4 per cent. 
I cannot drop this subject without pointing out besides, 
that a fighting ship is not, like the merchant ship, obliged 
to carry a cargo of which the weight must be left undeter- 
mined within certain limits, subject only to its being 
possible to retain the same displacement when fully loaded, 
with the same dimensions and the same external form when 
the weight of the hull is either increased or diminished 
more or less, provided always that this increase or diminu- 
tion of weight in the hull is compensated for by a corre- 
sponding diminution or increase in the weight of the cargo. 
A ship of war, on the contrary, is constructed to fulfil 
certain perfectly determinate conditions; to carry, for 
instance, an armament of which the total weight is exactly 
fixed beforehand, and which cannot be reduced without 
bringing about a corresponding reduction of one at least of 
the qualities which have been accepted as necessary. The 
weight ‘of the hull of such a ship cannot therefore be 
increased without involving as its necessary consequence 
a corresponding increase of capacity, and again in the 
weight of the driving machinery if we wish the enlarged 
ship to retain the same speed ; and, frrther, an increase in 
the coal supply if we wish the ship to be capable of steam- 
ing the same distance, and so forth ; that is to say, we are 
involved in a whole series of increments which all tend 
towards the same result—a considerable increase in the 
dimensions and total weight of the ship when ready for sea. 
If, for example, the hull of the Foudroyant had been built 
of iron instead of steel, it would have been necessary to 
increase its dimensions considerably, and we cannot 
estimate this inerease at less than 1600 tons for the load 
displacement. 

I do not think it is necessary to reason ont any further 
these considerations in order to put in a clear light the 
importance of the marked saving which the substitution of 
steel for iron now permits us to secure for ships of war. 
As I have said before, the constructors of the French Navy 
have thought it necessary, up to the present time, to adhere 
to the use of iron plates for the outer plating of the hulls 
of all vessels of any importance which form part of the 
fleet. The difficulties which we formerly had to encounter 
in fashioning steel plates into the abrupt and varying forms 
which had to be given tothe garboards and to the plates 
at the two ends of the ship, difficulties pointed out in 1875 
by M. Barba,* must not be looked upor at this day as 
among the reasons which still actuate the Directors of the 
Navy in not carrying the use of steel into the parts in 
question, but that it is clearly shown that steel plates can 
practically be brought to such shapes if they are suitably 
treated. 

Among the reasons which were formerly stated for retain- 
ing the use of iron in the exterior plating of the hull there 
is only one which still exists, and that is the uncertainty 
which still remains as to the behaviour of steel plates in 
sea-water. 1t must be admitted that the experience of the 
French Navy, although by no means very extensive on this 
point, is not very favourable to the abandonment of iron 
plates for the special purpose in question, for there is 
evidence that steel plates, when wetted with sea-water, rust 
much more quickly than iron plates do under similar cir- 
cumstances. It also appears that the conditions on which 
the corrosion of steel plates depend are extremely complex, 
and that they are, for instance, much more active in the 
comparatively warm water of the Mediterranean than in 
the colder water of the ocean. I will quote as examples 
two gunboats, the Epée, built at Lorient, and the Tromblon, 
built at Toulon, whose hulls, completely steel-plated, have 
each of them given proof of rapid and deep corrosion. The 
Epée, however, could be kept afloat in the brackish 
and muddy water of the port of Lorient formed by the 
Seorff river. The Tromblon was launched at Toulon on 
the 20th January, 1875, and remained afloat until the 27th 
October of the same year. During that period of nine 
months it has been necessary to dock her three times, that 
is to say about every two months, to paint the hull, the 
plates being so rapidly and deeply attacked, especially 
in the neighbourhood of the water-line. Instead of 
spreading more or less uniformly over the whole surface 
of the plate, as usually happens with iron hulls, the 
oxidation seemed to spread by preference in the direction 
of the thickness of the plates from the points which were 
first attacked, by forming a series of pittings of great rela- 








* Op. cit., p. 4 of Introduction. 








tive depth, and if there had been any considerable delay in 
re-painting the hull in the neighbourhood of the water-line, 
the plates, the thickness of which does not exceed 5 mm., 
would have been quickly perforated at a good many points. 
Finally, the progress of the corrosion of this steel-plated 
hull went on with such unusual rapidity that when the 
time came to pass the Tromblon into the reserve, it was 
thought necessary, instead of keeping her afloat, to haul 
her on to a slip, where she will be kept dry until fresh 
requirements of service oblige her to take the sea again. It 
is very likely that the true causes which govern this phe- 
nomenon of exceptionally quick oxidation in steel plates 
wetted with sea-water will one day or other be completely 
investigated. When the causes of the evil have thus been 
determined it may be easier to find a remedy for it, but it 
must be admitted that the experiments which have been 
made on the subject at various places have not yet given 
very conclusive results. It would not be safe to affirm 
very positively, for instance, that this extremely rapid 
corrosion of steel plates is solely due, as Mr. Barnaby* 
assumes, to intense galvanic action arising between the 
metal and the black oxide by which it is covered, and that 
consequently it will be sufficient to clear the plates of this 
black oxide by means of a weak acid bath in order to make 
their oxidation in sea-water slow and uniform, like that 
which usually takes place on the surface of iron plates. It 
could not be affirmed with any certainty either that the 
greater or less rapidity with which steel plates are attacked 
by rust depends solely on the greater or less proportion of 
manganese which they contain, as has been suggested by 
Dr. Siemens, in 1878, in a paper read before this Institu- 
tion, a suggestion, however, thrown out with some degree 
of doubt.t Finally, it cannot be affirmed, as has been 
recently stated before another society, that the corrosion 
of iron and steel plates is the more slow and regular in 
proportion as those plates contain a greater proportion of 
carbon or phosphorus, and that it is consequently not 
possible to find plates which possess the necessary ductility 
in combination with the valuable property of being attacked 
by rast only ina slow and regular manner when exposed to 
sea-water. 

The very diversity of opinion which I have just men- 
tioned proves clearly that these statements can only be 
received as suppositions agreeing more or less roughly with 
the observed facts. Whatever be their real value, the 
French Navy, paying attention principally to the positive 
lessons of experience, acts doubtless prudently in refusing 
to substitute steel for iron in the external plating of its 
ships while there remains any uncertainty as to the canses 
which bring about on the surface of steel plates in sea 
water such abnormal corrosion as has been observed upon 
the hull of the Tromblon, and until we discover more 
effective methods of guarding against such deep and rapid 
corrosion. 

Finally, I must point out, in a few words, what are the 
reasons which have until now decided the French Navy in 
retaining the exclusive use of iron rivets to fasten together 
the various parts of these new constructions in steel, 
although in reality these reasons do not differ materially 
from those which have been several times stated before 
this Institution, especially in 1878, by Mr. White and by 
Mr. John, in the discussion which followed the very inte- 
resting communication of Mr. Martell ‘‘ On Steel for Ship- 
building.’’f The French constructors are, like them, very 
far from assuming that the use of steel rivets may not 
some day give satisfactory results ; but the cases in which 
steel rivets have hitherto been used do not seem to them 
sufficiently numerous, nor does the experience which results 
from them appear to have been sufficiently extended, 
nor sufficiently conclusive, to allow them to consider 
themselves in a position to dispense with the use of iron 
rivets. 

As Mr. White pointed out very justly in the discussion 
which I have mentioned, on the use of iron rivets to 
connect the different portions of a steel frame, if we wish 
to preserve, as is suitable, the homogeneity of resistance 
in the joints, that is to say, equality of resistance between 
the rivets and the plates, it is only necessary to increase, 
in a very small ratio, the diameter of the rivets, or (which 
is preferable) the number of the rivets with a slight dimi- 
nution of pitch. This proportionate increase may evidently 
be the less, accordingly as the tensile strength of the iron, 
of which the rivets are made, approaches that of steel. 
Now the French Navy only uses in its rivets—the whole of 
which are manufactured in its own yards—scrap iron, 
charcoal-made, and of quite exceptional testing. To be 
accepted, this iron must undergo with success severe forge 
tests and rivetting tests as well as breaking tests, in which 
the tensile strength or fracture must not come out below 
35 kilogrammes per square mm., the corresponding elonga- 
tion never being allowed to fall below 12 per cent., while 
the results actually obtained in these last tests usually 
indicate a tensile strength at fracture of from 38 to 42 
kilogrammes per square mm., with a mean elongation of 
nearly 20 per cent. ; that is to say, coefficients of tensile 
strength and elongation not much below those of the mild 
steels which could alone be snbstituted for the iron in 
question as material for the rivets. It will be easily under- 
stood that, this being the case, the French Navy would 
apparently gain no advantage, so far as at present appears, 
from substituting steel for iron as the material for rivets, 
and that it consequently prefers to go on making use of 
iron rivets of the best quality, which offer a better guarantee 
of security than could at this date be found in the use of 
steel rivets. 


* ‘*On the Useof Steel in Naval Constraction ;’’ Journal 
of the !ron and Steel Institute, 1879, No. I., p. 53. 

+ Dr. C. W. Siemens in the discussion on Mr. Martell’s 
Paper, ‘‘ On Steel for Shipbuilding :’’ Transactions Insti- 
tution of Naval Architects, vol. xix., 1878, p. 30. 

t Transactions Institution of Naval Architects, vol. xix., 
1878, pp. 25, 28, 29. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was not 
such a large attendance on ’Change as there was last market 
day and business was flat. Messrs. Connal and Co., the 
warrant storekeepers here, had a stock of 166,963 tons. 
This is a further increase of 2263 tons since last Tuesday. 
At Glasgow Messrs. Connal hold 548,798 tons. The total 
make of Cleveland pig iron continues very large and stocks 
are heavier. Prices were based on No. 3 selling at 38s. per 
ton, and keen buyers were able to get small lots at 6d. 
per ton below this quotation, It is freely stated that 
unless there is a marked improvement soon, some of the 
blast furnaces furthest removed from the Cleveland hills 
will be blown out. The production is undoubtedly larger 
than the consumption, and the furnaces that are least 
remunerative will probably be stopped unless a better 
demand for pig iron springs up. Shipments are increasing. 


The Finished Iron Trade.—All the finished iron works 
in the North of England are busy and the prospects of a 
continued good trade are brighter. Prices have an upward 
tendency. Common bars are quoted 51. 10s. to 5/. 15s. 
per ton, angles 5/. 10s., sheets 7/. 10s., and iron rails 51. 10s. 
less 2} per cent. Ironfounders are better employed, they 
= wd recently received some good orders for railway 
chairs. 


Wages in the North of England Iron Trade.—The 
accountants appointed by the of Arbitration haye 
issued their returns showing the realised prices of finished 
iron during the last quarter, and from these it appears that 
there will be no alteration in the wages of the men. Boards 
of arbitration have proved in the North of England the 
best means of maintaining a good feeling between masters 
and men, and of fixing a fair rate of wages. 

Engineering and Shipbuilding.—On the northern rivers 
there is a great deal of work being done. Some splendid 
steamers have been launched within the past fortnight, and 
there are many others in course of construction. Marine 
engine builders are very busy. It has been suggested that 
marine shops should be established at Middlesbrough. At 
Stockton, Blair and Co. are full of work. 


The Coal and Coke Trades.—There is no alteration in 
the coal and coke trades. All the collieries are working 
fairly well. 


NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

Kilham Rolling Mills Company, Limited.—The ninth 
annual report of this company is issued. After making the 
usual provision for bad debts and discounts on outstanding 
accounts, the net profit for the year is shown to be 2595/. 
A dividend of 5s. per share is declared, and the reserve fund 
is increased to 16001. 

A New Fire Annihilator.—Some interesting experiments 
have been made at Leeds by the Corporation as to the value 
of a liquid patented by Mr. J. Crofton, of Manchester, who 
claims for it the power to render incombustible all articles 
with which it is saturated. An immense pile of timber, 
saturated with paraffin, was set ablaze. Water, containing 
10 per cent. of the patent liquid, was then thrown on the 
flames from two pumps. ‘Lhe fire was speedily reduced, 
notwithstanding the fact that a high wind was blowing, 
which rendered the test more severe. 

The Electric Light.—The success of the electric light at 
Drontield, as used by Messrs. Wilson, Cammell, and Co., 
has caused managers of large works in Sheffield, where 
there is surplus engine power, to turn their attention to its 
advantages. We believe at the Cyclops Works of Messrs. 
C. Cammell and Co., it will speedily be brought into use, 
and already, at the goods yard in Sheffield of the Man- 
chester, Sheffield, pa Lincolnshire Railway, it is used at 
night in place of gas. 

Dock Extension at Goole.—The authorities of the 
Lancashire and Yorkshire Railway Company and the Aire 
and Calder Navigation Company have held a conference 
at Goole in respect of the new railway arrangements 
which will be rendered necessary by the approaching com- 
mencement of the Aldam Dock. The representatives of 
the railway company declared their desire to meet the dock 
proprietors in every way so as to increase the trade of the 
port ; a different policy to that adopted in a nvighbouring 
quarter. 


The Steel Plate Trade. We notice that some very heavy 
orders for plates, both for ship and boiler purposes, are 
being placed in the town, and the larger mills are busy on 
them. The growing demand for steel boiler plates is 
bringing good trade in this line, and there is every evidence 
that still larger lines are forthcoming. The heavy trades 
are certainly improving, and there may be a fair trade to 
note before long. 


Engineering Trades. —Some of the larger firms are 
daily becoming busier, as the iron and steel works have 
fresh orders coming in. Business, on the whole is, how- 
ever, flat in this branch, excepting in the Leeds district, 
where more is doing than elsewhere in this neighbourhood. 
There is very little alteration to note since last week. 


Leeds Civil and Mechanical Engineers’ Society.— 
The ordinary fortnightly meeting was held on the 
22nd inst., at the Yorkshire College, Leeds, Mr. G. F. 
Charnock, vice-president, in the chair; when a paper on 
‘‘The Economical use of Steam,’’ was read by Mr. Rhys 
Jenkins. An interesting discussion followed, and Messrs. 
John |Barran, M.P., H. J. Gladstone, M.P., and F. H. 
Roberts, C.E., were elected honorary members. On the 
motion of Mr. W. Gardner, seconded by Mr. C. M. Dor- 
man, a vote of thanks was given to the author of the 


paper. 
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MINERAL FUEL IN THE UNITED 
STATES.—No. XVI. 

Tne ANFHRACITE MINES OF PENNSYLVANIA, 

Tue method of working the mines is invariably 
that known as the stall and pillar, chamber and 
pillar, or breast and pillar, as it is variously called. 
In each case a gangway is driven, from which (gene- 
rally at right angles to it) stalls or breasts are opened, 
ijn such manner that between each adjacent two a 
pillar of coal is left. ‘The pillars are generally per- 
forated by cne or more headings parallel to the 
gangway, the first heading being driven when the 
faces of the breasts are considerably advanced, and 
serve to promote the circulation of air near the 
workings, where ventilation is most required and 
where the difficulty of providing it is the greatest ; 
but breasts are sometimes entirely worked without 
being connected by such headings. ‘The most usual 
widths of breasts and pillars are 10 yards and 5 yards 
respectively ; but it is frequently necessary to have 
the pillars proportionately wider, and sometimes (as 
in working a thin seam overlaid by a firm roof) the 
proportions of the pillars are considerably reduced. 
A proportion of the general description of the method 
of mining is taken from a paper read before the 
American Institute of Mining Engineers at the 
Philadelphia meeting, by J. Price Watherill, of 
Pottsville, Pennsylvania, now mining engineer of 
the Philadelphia and Reading Coal and Iron Com- 
pany. 

As in all mining operations, the general system 
pursued is to reach, with a permanent outlet, such 
a point in the seam as will insure an amount of coal 
above the level of that point that will be profitable 
to work, and all the mining operations are carried 
on in that coal. By this means a natural drainage 
for the water is secured, and advantage is taken of 
the inclination of the seams to cause the coal to 
move by its own gravity wherever possible. The 
amount of coal that can be profitably worked is 
usually considered about 100 yards on the pitch of 
the seam, and not less than three-fourths of a mile 
on the strike of a seam: this is called one “lift.” 
In some cases it is advantageous to develop more 
than one lift with the outlet. Where two lifts are 
desired, the distance will be 200 yards on the dip; 
where three, 300 yards, &c. The widths of the lifts, 
aud consequently the lengths of the breasts, are 
limited as above, because the character of the top 
generally requires the breasts to be timbered (single 
timber or props, 6 in. in diameter being used), and 
where the pitch is great, the labour of conveying this 
timber from the gangway to the face of the breast, 
which must be done by hand, will limit the length 
of the breast to that distance, beyond which it would 
be too costly an operation, On the other hand, 
when the pitch is so slight that the cost of carrying 
timber is much reduced, the coal mined must be 
pushed or “ buggied” from the face of the breast to 
the gangway, as it will not descend by gravity, and 
the cost of this fixes the distance to which breasts 
may be profitably driven. When the pitch of the 
coal seain is so slight that cars can be run into the 
breasts upon tracks, extending to the faces where 
the coal is mined, the breasts are frequently driven 
to much greater distances than any of the others, 
as the objections to doing so that were valid in other 
cases do not exist here, the timbers being hauled in 
by the cars and the coal hauled out. The outlets 
are those passages by means of which access is 
obtained to the point in the seam at which it is 
desired to begin mining operations. ‘They may be 
of four kinds: Ist, the drift, which is a gallery or 
gangway driven from day in the seam in the direc- 
tion of the strike, and is only possible where 
gaps have cut mountain ranges containing coal 
strata. As the mining operations generally begin 
as soon as the drift has been driven into the solid 
measures, and as coal is the softest of all the strata 
in the formation, this is the cheapest method of 
developing acolliery. Another economy is in the fact 
that no pumping or hoisting machinery is required. 
2nd, the tunnel, which is driven from day at right 
angles to the strike of the measures until the seam 
desired is reached. 3rd, the slope, which is sunk 
in the seam in the direction of the dip; the coal is 
hoisted through it by machinery to day. 4th, the shaft, 
which is sunk vertically through the measures until 
the seam desired is reached. Of these four systems 
of communication, the slope is the rule and the others 
are the exceptions; but as the workings are daily 
becoming deeper, shafts are becoming more common. 
When the point desired is reached by the tunnel, 
slope, or shaft, a gangway is driven, following the 





seam in both directions as nearly level as will admit 
of the water draining readily to the outlet, where it 
is conveyed by suitable appliances to day. The 
usual grade is 4 in. to 6 in. in 100 ft., but when the 
gangways are in the synclinals, it is often necessary 
to give them a much steeper grade. The gangways 
are generally driven night and day continuously, and 
all the coal mined for 100 yards above them passes 
through them to the outlet. 

While the details of working different mines vary 
widely, due to varying pitch and thickness of the 
seam, the character of the top and bottom rock, the 
degree of impurity in the coal, and its friability or 
hardness, the amount of gases encountered, or the 
caprices of individual operators, the general plan of 
every mine upon the plane of the seam worked, is 
some particular case of one of the four systems, 
represented in Figs, 35 to 38 inclusive. ‘The direc- 
tions of the principal portions of the air current, by 
which ventilation is effected, are shown in each of 
these figures by arrows, the fresh air being repre- 
sented as entering through the gangway, and the 
return current as passing through the opening marked 
‘* Heading,” which has an independent course to the 
surface, where the current is induced by means of a 
fan, furnace, or steam jet. ‘The gangway and heading 
are of course connected at some point beyond that 
where workings are in operation. For the sake of 
simplicity in the representations, no cross headings, 
connecting the breasts, are shown in the figures. 
Where these are driven the principal part of the 
return current passes through those of them which 
are furthest removed from the gangway, thus taking 
the shortest cut between any breast and the one 
next adjacent, instead of traversing the main head- 
ing between them. ‘light wooden partitions a a close 
the openings, which have, in turn, served to connect 
the gangway and heading as different stages advance, 
and of which the one at the remote end is always 
omitted. 

Fig. 35 represents the first and most simple case, 
in which the intake current is allowed to find its 
way wherever it will in the workings. The following 
particular cases of this general plan may be noticed : 
that in which other than one of the three forms repre- 
sented in the engraving are given to the breasts ; 
that where a wooden box in the gangway is substi- 
tuted for the separate heading ; that in which the 
air is supplied to such a box, the return current 
being diverted from the gangway iato the upcast by 
suitable doors placed across the former; aud that 
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where branches are carried from such boxes into the 
breasts. Or, dispensing with a separate heading 
and air-boxes, the gangway may be given two direct 
connexions with day in such manner as to include 
between them all the workings, and a fan be placed 
in one of them. Sometimes a small fan placed near 
the gangway, and worked by a boy, is used to supply 
air, through a box, to the face of the breast. ‘This 
general plan is not efficient where gas is encountered 
in considerable quantity ; recourse is then made to 
one of the systems shown in Figs, 36, 37, 38. 

In Fig. 36 4 band cc are close timber partitions. 


Fig. 36. 
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B B' B" represent usual arrangements of breasts 
under this general plan, although, on occasion, they 
vary considerably from the rectangular form shown 
in the engraving. Sometimes there are three instead 
of two chutes to each breast, and there ig always a 





manway by which each breast can be reached from 
the gangway. The arrangements of the breast B' and 
B" are preferable to that of B, since simply removing 
the partition 4 has the effect of isolating the breast 
in case of an accident obstructing one of the man- 
ways, while breast B would, in such an event, 
deprive all the breasts inside of it of ventilation. 
The general plan shown in Fig. 37 differs only 
from that of breast B', Fig. 36, in that here there is 
Fig, 37. 
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one chute instead of two; aa, 4 4, and cc are parti- 
tions as in Fig. 36. 

The fourth general system of working shown in 
Fig. 38 is laid out with either two chutes or one, at 
pleasure—in the former case, appearing in plan, 
like the arrangement of breast B', Fig. 36, and in 
the latter, like that presented by Fig. 37, but there 
is, in addition an air course, driven against the top 
rock, between the gangway and the heading, parallel 
to them, and connected with them both by cross-cuts 
between each two breasts. This air-course is repre- 
sented by dotted lines, Fig. 38, and crosses over the 








top of the chutes, without intersecting with them, 
aa,b b,c ¢ are partitions. The plan of breasts 
shown in the engraving, represents the two general 
arrangements commonly adopted under this system 
of working, one case being similar to the plan, 
Fig. 37, and the other like that of breast B!, Fig. 36. 
When the breasts are in operation, the air-course, 
sometimes called a ** monkey gangway,” is not used, 
the cross-cuts, connecting it with the gangway and 
heading, being closed by partitions, but when one of 
the tramways in a breast is obstructed, these are 
removed and the breast is thus isolated without 
interrupting the current. The principal application 
of this system is to thick seams, where large quanti- 
ties of gas are made, and its advantage consists iu 
securing a permanent return for the air, after the 
breasts are exhausted. It involves the expense, how- 
ever, of driving an amount of narrow work, consider- 
ably in excess of that required in the more usual cases, 
It will be noticed that under all of the three general 
arrangements shown in Figs. 36, 37, and 38, the 
system of ventilation is such, that the vitiated atmo- 
sphere of each breast is carried by the current 
through al! the workings inside of it, thus tending 
to produce an accumulation of gas, or foul air, in 
those breasts which are remote from the intake, 
Where this effect is apparent, it is usual to divide 
the intake current, allowing only a portion to pass 
to the extreme workings, other portions being 
diverted and caused to combine with the return 
current, thus diluting it to any desired extent with 
fresh air. The tendency of the intake being to find 
the shortest path to the upcast, this is easily done, 
since it is only necessary to substitute for the parti- 
tions c c, Figs. 36, 37, and 38, a system of partial 
openings. A portion of the intake current will 
then find its way into these openings, and if they 
are properly proportioned, a sufficient residue will 
penetrate to the extremity of the gangway, and 
enter the return heading. A method of ventilation 
preferable to this, where gas is evolved in large 
quantities, and which is employed to some extent 
in the anthracite mines of Pennsylvania, consists 
in dividing the mine into districts, through each of 
which a current of air is caused to pass from the 
intake, and then to find its way to the upcast, 
without traversing any working other than the one 



















































































































































452 


ENGINEERING. 





[May 6, 1881 


—_—, 








to which it was apportioned. In this case, the impure 
air, in its return, is prevented from coming into 
contact with the intake pure air of other districts, 
by being carried in boxes, or overthrows as they 
are called, across intersections in the heading, where 
the two currents would, otherwise, combine. 

Single tracks with occasional turnouts, are laid 
in the gangways as these are driven, and double, 
triple, or quadruple tracks are commonly employed 
at points to which cars are brought preparatory to 
being hoisted by machinery, and from which they 
are distributed. The gauge of the tracks varies in 
different mines from 30 in, to 4 ft. 8}in., 3 ft. being 
now generally considered the most desirable gauge. 
The coal is loaded into mine cars, called wagons, 
which run upon the tracks, and contain from 75 to 
140 cubic feet, each ; the motive power is generally 
supplied by mules, but in the case of some few 
mines, possessing superior advantage of ventilation 
small locomotives are employed. It is not known 
that underground haulage is, in any case effected 
by means of moving ropes or chains. As soon as 
the gangway has reached a point where mining 
operations can be begun without endangering the 
stability of the outlet, the first breasts are started, 
and workings are thence carried on until the gang- 
way has been advanced as far as it is desired to 
carry it. In some few cases, cars are hauled by mules 
from workings distant as much as one and one half 
miles from the foot of the slope or shaft, buta 
longer lead than about three-quarters of a mile is 
not generally considered admissible unless loco- 
motives are employed. 

The distance to which a gangway may be driven 
does not depend entirely upon the length of the 
haul, but is to some extent fixed by the cost of 
keeping the gangway open, depending, in turn, 
upon the condition and thickness of the seam, and 
character of the workings. Finally, however, when 
the workings in all the lifts are so remote that 
what is considered to be the limit of economical 
haulage is reached, and intermediate breasts have 
been exhausted, the mine, begining at the points 
furthest removed is robbed of its pillars, as far as 
this can be done with safety to the workman, and 
the roof eventually allowed to fall whenever it 
will. 

Jt frequently occurs that this system of working 
out the breasts as the gangways progress, so weakens 
the supports to the top as to bring on very serious 
crushes, Sometimes it is possible to meet this dif- 
ficulty by setting new timbers in the gangways, but 
in some cases the gangways have been abandoned 
at serious loss. Benefiting by an experience so 
gained, there are collieries in which the gangways 
are first driven to the limit before any breasts are 
opened; then work is begun at the inside of the 
gangway, as many breasts being worked at a time 
as the capacity of the preparing apparatus requires ; 
say, where two gangways only are driven, ten to 
fifteen breasts in each, and the pillars are robbed 
there, and all the coal obtained that is possible 
before opening breasts in another section. As the 
gangways, chutes, and headings, or ‘‘ narrow work” 
as they are called, in general do not pay for the 
expense of driving, such an operation requires a 
large outlay of capital before any return is obtained, 
and is only within the reach of the wealthiest 
operators, 


THE NEW SEA LOCK, SOUTH DOCK, 
SUNDERLAND. 

In recent numbers of ENGINEERING we have pub- 
lished a series of w sea lock at 
the Sunderland Docks, and we now propose to 
describe this important work, and to explain in a few 
necessarily brief notes, the nature and uses of an 
undertaking which promises to effect a highly 
beneficial revolution in the staple trade of one of 
the great and rapidly growing ports on the north- 


engravings of the n 


east coast. 

Before proceeding with our description, how- 
ever, it may be desirable that we should give a 
general reference to the various illustrations we 
have so far published. In the two-page engraving 
issued with our number of March 11, we gave a 
general plan of the lock, and also in Fig. 1 a plan, 
to a larger scale, of the inner entrance, while Figs. 
” to 8 showed various sections of this entrance. 
On page 251 of the same number was also given a 
general perspective view of the lock, which clearly 
shows its relative position to the dock and sea. 


March 25, gave detailed sections of the entrances 
to the lock, Figs. 9 to 16 referring to the inner, 
and Figs. 17 to 23 to the outer entrance. The 
gates of the lock were illustrated in the two-page 
plate issued with our number of April 8, Figs. 24 
to 27 showing the gates marked No. 4 in the 
general plan above referred to, while Figs. 28 to 
31 show the gates marked Nos. 5 and 6 on the same 
plan ; Fig. 32 is a view of one of the struts applied 
to the last-mentioned gates; Figs. 33 to 435 are 
general details of gates; and Figs. 44 to 51 show 
the arrangement of the hydraulic gear by which 
the gates are opened and closed. On page 355 of 
our number of April 8, we also published Figs. 52 
to 55 showing the sluice-gates, and Figs. 56 and 57 
details of roller boxes ; while on page 354 we gave 
a perspective view® of the outer entrance of the 
lock looking from the sea side. In this view the 
arrangement of strut frames applied to the gates is 
clearly shown. In our number of April 22nd, we 
gave another two-page engraving, Figs. 58, 5‘), and 
65 of which showed the outer cofferdam, and 
Figs. 60 to 64 the inner cofferdam used in the 
execution of the works, while Figs. 66 to 69 showed 
the north wave screen at the sea entrance. Lastly, 
we this week conclude our series of illustrations of 
this work by giving a two-page engraving showing 
in Figs. 70 to81 the fine swing bridge erected across 
the inner entrance of the lock, the position of this 
bride being clearly shown by the general perspec- 
tive view on page 251 of our number for March 
11th. 

The sea lock at Sunderland forms a direct con- 
nexion between the South Dock (which the com- 
manding energy of the late Mr. George Hudson called 
into existence) and the German Ocean. It occupies 
the site of the half-tide basin opened in 1856, and 
the cast-iron teak-cleaded gates of which had so 
greatly deteriorated in the space of twenty years 
that a strong inducement was thereby presented to 
the River Wear Commissioners to remodel that 
portion of their works, more especially as the sill, 
aprons, and sea walls of the basin had also fallen 
into disrepair. The chief inducement to under- 
take the extensive alterations was, however, of a 
very different character. Since the date at which the 
basin was completed steam shipping had advanced by 
leaps and bounds, and the coasting vessels which had 
brought wealth to Sunderland in the days of the 
sail, had been rapidly disappearing from the sea ; it 
therefore became necessary to provide more ample 
facilities for the navigation of the fleets of screw 
colliers loading at the port, and to whose owners 
economy in time was a great consideration. By 
detentions for waiting until tide time for opening 
the dock gates, steamers were often kept outside 
in the roads for several hours, and it was felt by 
the Commissioners that the time had arrived for 
the formation of a sea lock to allow of vessels 
to enter the docks at any time of tide. 

Their engineer (Mr. Henry H. Wake, Memb. Inst. 


C.E.) was accordingly instructed in 1877 to prepare 








tion used in this instance would stand driving as 
main piles into this rock. 

The driving of the piles was performed by a 
floating steam pile-driving machine. The ordinary 
difficulties were greatly augmented by the existence 
of a very treacherous bed of quicksand about the 
centre of the dam, and formidable obstacles had to 
be encountered from a long continuance of bad 
weather with heavy seas during the spring and 
summer of 1878. Under these circumstances the 
outer dam was not finished until the 7th of 
November in that year, its construction having 
occupied seven months. In its erection there were 
used 563 loads of American elm and _ pitch-pine 
timber, 47 tons of wrought iron and 104 tons of 
cast iron; while 33,000 tons of clay and hard 
material were deposited. The work was thoroughly 
successful, and on the completion of the dam th: 
force of the waves was effectually withstood. 

The machinery used for emptying the half-tid 
basin consisted of four of Tangye’s steam pumps, 
whose united lifting power was at the rate of 3000 
gallons per minute, but after the work was dried 
it was found that the leakage from the sea outlet 
and from the docks themselves was easily kept down 
by a single pump. 

On the 18th of December, 1878, the foundation 
stone of the inner gateway (details of which ar 
given in our number of March 11, Figs. 1 to 8) of 
the lock was laid, but the work of building was not 
actually commenced until January 24, 187%. The 
excavation for the outer gateway was completed 
by March 4, 1870, and a commencement was made 
at once with the masonry, of which we gave the 
general arrangement in our issue of March 5. 
Figs. 9 to 23. 

The lock is 481 ft. 9 in. in length between gates. 
with a width of 94 ft. 6 in. at the coping level for 
the greater portion of its length, and it is capable of 
holding three large-sized steam colliers at one time. 
The depth of water in the lock is 30 ft. at ordinary 
spring tides, and it is connected with the Hudson 
Dock by the inner gateway with a single pair of 
greenheart gates, the width of the gateway being 
65 ft., and having a depth of water of 25 ft. 6 in 
on the sill at ordinary spring tides. The exit sea 
wards from the lock is by what is called the outer 
gateway. There are two pairsof greenheart gates, 
and this gateway is also 65 ft. in width, but th 
depth of water on the sill is 27 ft. 

In the three pairs of gates (see Figs. 24 to 43) 
there are 12,272 cubic feet of greenheart, 17 tons 
of bolts and wrought-iron work, and 13 tons of 
cast iron, exclusive of anchor plates, pivots, and 
roller paths. The latter (see Fig. 40) are of cast 
iron chilled on their top surfaces and planed on 
the underside, and rest at their joints on planed 
fish-blocks ; the whole of the roller paths wer 
sunk into the aprons, and grouted up with Port 
land cement. All the segments are interchangeabk 
in case it was necessary at any time to make 
renewals. The ordinary practice as to breadth of 





the necessary plans for a comprehensive scheme, 
and in February of the following year operations 
were commenced with the lock we have been illus- 
trating. 

The first pile of the inner cofferdam (see Figs. 
60 to 64) for keeping out the water from the docks 
was driven on the 8th of February, 1878, and in less 
than four months the dam was completed ; its length 
was 269 ft. and its height 34 ft., the surface of rock 
upon which it was erected being 25 ft. 6 in. below 
the level of the water in the dock. In its construc- 
tion there were used about 408 loads of American 
rock t lm and pitch pine timbe A 54 tons of Ww rought 
iron, and 73 tons of cast-iron work, the de posit of 
clay amounting to 13,000 tons. The details of its 
construction are clearly shown in our engrav- 
ings. 

The outer cofferdam (see Figs. 58, 59,and 65) was 
$31 ft. in length and 44 ft. in height ; this dam 
(which was constructed in 17 ft. depth at low water) 
was composed of American rock elm as main piles, 
together with pitch-pine as sheet piles, the whole 
being filled up with clay. Its formation was attended 
with considerable difficulties. The bottom consisted 
of magnesian limestone, which presented serious 
obstacles to the efficient fixing of the timber, and 
with the exception of greenheart, which is too costly 
for such a work, no other wood than the deserip- 





* We regret that in this view, owing to an error of the 
draughtsman, there appears to be a leakage through the 
walls. ‘This error has arisen from a false rendering of 
the original photograph, which showed a salt deposit at 





The two-page plate published with our number of 





these points. 





| paths and gate rollers has in this case been departed 


from, the rollers (see Fig. 30) in these gates bein 
made broader than the paths, so that if there is 
any grooving it may take place in the former and 
not in the latter. 

These gates were made by the Commissione: 
own workmen, the castings being supplied by Messrs 
J. Abbot and Co., Gateshead. Both of the pairs 
of gates of the outer gate way are supported by 
strut gates (see Fig. 32, and also’ the perspective 
view on page $54 ante), which are made of 
yellow pine with greenheart heel 
posts and are worked by chains leading to the 
hydraulic capstans. These strut gates act as shores 
for the purpose of keeping the main gates perfectly 
close to the sills, as heavy seas have to be contended 
with owing to the lock being so near to the sea. T] 
advantages of strut gates over the old system of 
“shoring up” are very great, inasmuch as two men ec: 
put them in or take them out at any time of tid 
whereas under the old system, such as that in voew 
at the southernmost section of the docks, known as 
“ Hendon Dock,” about fifteen men are required to 
put in the shores, which can only be removed 
during the fall of the tide. Great inconvenience is 
thus caused at times, for if the tide be high the 
gates have to be shored up after the sea may hav: 
fallen sufficiently to enable them to be worked, and 
traffic is thus temporarily suspended. 

A further protection against the sea is provided 
by the erection of two wave screens extending sea- 
ward and curving towards each other, finishing with 
roundheads, The positions and form of the 
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screens is shown by the general plan given in the 
two-page engraving published in our number of 
March 11, while the details of the construction of 
the north screen are shown by Figs. 66, 67, 68, 
and 69. 

The masonry of the gateways is composed of 
millstone grit freestone supplied from Yorkshire 
quarries, and granite from Kemnay Quarry, Aber- 
deen, the whole being backed with cement con- 
crete. Blocks of stone weighing from 7 tons to 
11 tons each were used in the work, the whole 
being set with Portland cement. The walls of the 
lock proper are of concrete composed of one of 
Portland cement to eleven of Thames dredge, and 
gravel and sand from the sea beach ; after the con- 
crete was deposited, rough stones were bedded into 
it. The faces of the walls were finished up to about 
5 ft. above low-water level with concrete composed 
of one of cement to five of crushed slag and brick ; 
above this level they were faced with granite 
blocks, and finished with a heavy coping of free- 
stone. The whole of the concrete was mixed by 
machines placed on each side of the lock, and was 
conveyed by means of tipping tubes on bogies 
running on light gearing, and was deposited en 
se behind the masonry and timber panelling. 
The machinery for working the gates, sluices, 
and bridge is hydraulic and was supplied by Sir W. 
G. Armstrong and Company. The positions of the 
hydraulic gear are indicated in the general plan 
already referred to; while Figs. 44 to 47 show the 
arrangement of one set of gear for working the 
gates. Fig. 18 also shows the relative positions of 
the machine pit and chainway, and Figs. 48 to 51, 
and Figs. 56 and 57 are detail views of one of the 
chainways showing the arrangement of rollers over 
which the chains for working the gates are led. 
Figs. 54 and 55 (page 355 ante), also show one of 
the sluices with the hydraulic cylinder for operat- 
ing it. 


TG 


Figs. 52 and 53 on the same page show one 
of the hand-worked sluices, the relative position 
of these and the hydraulic sluices being indicated 
on the general plan already referred to. In 
arranging the gear for operating the gates, &c., 
Mr. Wake prudently made provision for perform- 
ing all the operations by hand if necessary ; 
duplicate chains and hand gear are provided to 
prevent any accident arresting the use of the 
lock ; everything, in short, necessary for the working 
of the lock has its duplicate or counterpart, so that 
there is scarcely a possibility of any serious stoppage 
occurring. In addition to the machinery for work- 
ing gates, sluices, &c., two 5-ton capstans have been 
fixed at the outer gateway and two 3-ton capstans 
at the inner gateway for the purpose of assisting 
vessels out and in. 

Care has been taken in the laying of the hydraulic 
mains (which run right round the lock) to make a 
leak easily discoverable, and in case of the bursting 
of a pipe, or other accident, to have an arrange- 
ment so that work need not be stopped, the pipes 
being laid so as to secure the pressure by reversing 
the direction of the water. The pipes are all laid 
in culverts, and so arranged that a man can examine 
them at the engine house, which is on the south 
side of the lock, pass along under cover to the outer 
gateway, under which he will go, follow them along 
the north side of the lock under the inner gateway, 
and back to the engine house. A complete exami- 
nation of the pipes can thus be made at any time, 
and when it is remembered how great is the 
inconvenience and loss of time caused by the 
search fora breakage in the case of pipes buried 
in the ground, the advantage of this arrange- 
ment will at once become apparent. 

Two hydraulic pumping engines (one of which 
is a high-pressure surface-condensing engine) and 
accumulator supply a pressure of 700 lb. per square 
inch, not only for the purpose of working the 
lock machinery, but also for machinery placed in 
the Laing warehouse®, and for the hydraulic cranes 
on the dock quays. Steam is supplied for these 
engines at a pressure of 80 Ib. per square inch from 
three Galloway boilers. 

Another important part of the lock works is the 
swing bridge which has been erected at the inner 
gateway to keep up the means of communication 
between the parts of the dock on either side of the 
lock. This bridge (see the two-page engraving 
published with the present issue) is worked by 
hydraulic power ; it is 136 ft. in length and 20 ft. 
in breadth ; it is capable of carrying 69 tons on 
a four-wheeled bogie, thus making provision for 
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* An illustrated account of this fine grain warehouse 
appeared in ENGINEERING, Vol. xvii., page 319, 





the conveyance across it of the heaviest class of 
marine engines and boilers to the 80-ton shears on 
the dock quay. The weight of ironwork in the 
bridge is 150 tons, the weight of the roadway is 
55 tons, and the weight of metal kentledge for 
the balanceweight is 45 tons, being a total weight 
of 250 tons. The details of construction of the 
bridge are clearly shown in our engravings. 

The time required for opening the bridge is 
about a minute and a quarter. The bridge was 
designed by Mr. Wake and was constructed at the 
works of Messrs. Handyside and Co., Derby. 
It takes the place of a drawbridge which was 
erected about twenty years ago to carry a load of 
no more than 11 tons. 

On the sides of the lock six stone cabins and 
sluice houses have been built for the use of the 
working staff. The traffic of the lock is controlled 
by means of telegraph signals, and the entry and 
exit of vessels are controlled by means of+sema- 
phore signals shown from a high lattice-iron signal 
post. 

During the progress of the lock construction 
extensive blasting and dredging operations were 
carried on for the deepening of the water in the 
old south outlet channel, and as the undertaking 
approached completion, the Commissioners called in 
Sir John Coode, C.E., to examine it, and give his 
opinion as to the manner in which the lock had 
been designed and executed. Sir John accordingly 
visited Sunderland, and subsequently sent in a 
highly satisfactory report as to the manner in which 
the work had been designed and carried out. 

An examination of the numerous illustrations we 
have published will show that the whole of the 
details of the lock and its accessories have been 
worked out with great care and judgment, and 
altogether the River Wear Commissioners, and 
their engineer Mr. Wake, are to be congratulated 
on the successful completion of such an important 
addition to the harbour facilities of Sunderland. 
The gross amount of the estimates for the works 
was 98,944/., and the expenditure amounted to 
100,0791., a remarkably satisfactory approximation 
in such an undertaking. The lock was formally 
opened on the 21st of October last by the Right 
Hon. the Earl of Durham. 
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Technical Vocabulary, English and German. By Dr. F. 

J. WerRsHOVEN. Leipzig: Brockhaus. 

Scientific Readers. Parts I., II., and III. By Dr. F.J. 

WERSHOVEN. Leipzig: Brockhaus. 

“ KNOWING two languages isliving two lives” is an 
expression attributed to one of our great linguists, 
and if this somewhat lofty statement is but partly 
true, the desire to learn, with a view to know not 
only one, but several foreign languages, becomes a 
very naturalone. How far the promise is fulfilled, 
after the desired end—the knowledge of a foreign 
language—is attained, we will not here dwell upon, 
since at present we propose to speak only of the 
aids to the task of learning. Looking around us 
at the amazing number of books, whose authors 
promise complete knowledge of a modern language, 
such as German or French, in an astoundingly short 
time, there is every excuse for the student who 
sets out on his task with great courage, and feels 
rather inclined to scoff at the man who once said 
that nobody could know two languages properly. 
At first the learner gets on wonderfully well, and 
soon looks to the end of his labour, after which he 
is in happy expectation of reaping the reward. But 
let a student take up a scientific journal in the lan- 
guage that he has so far mastered, and attempt to 
read an article, how quickly does he get into difficul- 
ties and very soon toadead stop. He finds it neces- 
sary to tackle his task again from another point, and 
even here he finds plenty of assistance in technical 
dictionaries and technical readers with explanatory 
notes, until he is able to again take up the technical 
journal or scientific text-book, which after all, with 
the aid of a good dictionary, is by far the best 
teacher. 

Dr. Wershoven has, in the arrangement of a 
little technical vocabulary in English and German, 
deviated from the trodden road of dictionary com- 
pilers in a direction which, for various reasons, 
appears to be decidedly a happy one. Instead of 
following the example of the first really good 
technical dictionary of the three leading languages 
of Europe, that of Karmarsch, and arranging his 
words alphabetically, Dr. Wershoven has classified 
the terms in groups, starting with physics and| 











mechanics, then turning to chemistry and metallurgy, 
and finally, taking machinery and the arts and manu- 
factures. Under these heads we find in an index, 
for instance, “the boiler and its appendages,” and 
turning to page 151, we find three pages are devoted 
to all words connected with the subject, or at least 
all those that came under the author’s notice. This 
arrangement is undoubtedly a very handy one when 
reading, for instance, an article on steam boilers, 
since it then saves, or is intended to save, the trouble 
of turning over numbers of leaves in an alphabetical 
dictionary, and it moreover enables the author to 
add short sentences or compounds that it is most 
difficult as a rule to understand and still more diffi- 
cult to find in an ordinary dictionary. A technical 
vocabulary that would fully fulfil the requirements 
we have indicated would naturally be not only 
a work of immense time and labour, but it 
would also be very voluminous, and thus lose 
much of its value. Dr. Wershoven seems to have 
been able to keep down the quantity of matter, 
and if any fault is to be found, it is on the side of 
omission rather than commission, a point, how- 
ever, not to be wondered at in a first edition, and 
one which no doubt future editions will remedy. 
The little dictionary in its present form will do 
much to prevent such comical translations of 
technical subjects as we now frequently meet with, 
and which are mainly due to the variety of mean- 
ings one word may have in its different applications. 

Turning now to Dr. Wershoven’s “Scientific 
Readers,” of which three parts have already 
appeared—Part I., Physicsand Chemistry ; Part IL., 
Mechanical Engineering ; Part III., Civil Engineer- 
ing—we are somewhat reminded of Professor Eger’s 
“ Littérature Technique Moderne,” the object of 
the writer being to collect from the best sources a 
number of short interesting articles, giving in foot- 
notes translations of those words which the reader 
is most likely not to know. The proper compilation 
of these foot-notes is a very difficult task, because 
their efficiency entirely depends on the previous 
knowledge of the student ; the articles quoted not 
being written with any object of instruction in 
language are naturally difficult to some readers and 
easy to others, and the foot-notes may be either use- 
less or insufficient. In either case Dr. Wershoven’s 
vocabulary gives excellent assistance, but then 
would it not be almost as well if the student at once 
took the book he intended to study or the journal 
he wanted to read, and with Dr. Wershoven’s dic- 
tionary at hand proceeded with histranslation. The 
selection of subjects made by Dr. Wershoven in the 
volumes before us, and the sources from which he 
has taken them are excellent, and although the 
“ Readers” are but small and cheap little books they 
cover a wide range, and contain such a selection 
that the student will become familiar with quite a 
store of useful words, properly applied, and will 
by this means becomes initiated in the foreign 
technical literature of the day. 

Die Elektrischen Wasserstands Anzeiger. 

FuRST. Berlin: Julius Springer. 
Ata time like the present, when the use of elec- 
trical signalling apparatus for indications of various 
kinds is daily becoming more general, we are 
pleased to notice this little book of about seventy 
pages, which has been written by its author asa text- 
book on electrical water gauge indicators, especially 
for the use of engineers who have not such thorough 
knowledge of electrical science as to be able to 
design apparatus of this kind without the aid of a 
guide. The author, himself an engineer who has 
carried out a number of such arrangements, has 
evidently intended to start at the beginning, and 
after devoting a few pages to electrical telegraph 
lines, he describes briefly but carefully, and with the 
aid of clear illustrations, the most suitable supports 
and insulators for overhead and also underground 
lines, while he devotes his next chapter to sources 
of currents, describing as the most suitable cells for 
short lines (such as he takes mainly into con- 
sideration for water gauge indicators), the bat- 
teries of Siemens and Halske, Leclanch¢, and a novel 
zine carbon cell, of great constancy, by Markus, 
of Vienna. A cylinder inductor is next described 
as suitable for short cables, and the author then 
deals with the sending and receiving instruments, 
including among the latter call-bells and pointer 
dials. 

Turning after these preliminaries to water gauge 
indicators proper, we find that the author divides 
them into several groups, namely: those which are 
only to indicate or signal a maximum or minimnn 
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water level, those which also show intermediate 
levels, and finally which show or permanently mark 
the level continuously. 

A large number of different arrangements are 
described and illustrated, most of them speci- 
mens from practice actually in operation, and in 
these descriptions the author is very successful, 
explaining first by the aid of a simple diagram 
the principle of the apparatus, and afterwards 
illustrating the latter complete, a method which saves 
much time and labour, since between a number of 
springs, screws, levers, &c., the student cannot always 
easily detect the essential parts of the complete 
instrument. A number of references to the origin 
of illustrations and descriptions of several instru- 
ments forms a valuable addition to this little book, 
as does also an appendix containing a list of prices 
of the instruments and appliances necessary for 
an electric signalling arrangement. We are con- 
vinced that many engineers will, after reading this 
little treatise, feel greater confidence in recommend- 
ing or employing electrical signalling in place of 
mechanical contrivances, which are generally more 
expensive, more cumbersome, less reliable, and more 
likely to get out of order than an electric cable, if 
properly constructed and carefully maintained. 





STANDARD SAFETY VALVES, LONDON 
AND NORTH-WESTERN RAILWAY. 

WE annex illustrations showing the standard safety 
valves which Mr. F. W. Webb bas for some time past 
applied to all his locomotives on the London and Nor 
Western Railway. As will be seen from our engravings 
the valves are of the Ramsbottom type directly loaded 
by a spring placed between them, but the constructive 
details differ in several respects from the original arrange- 
ment of Ramsbottom valves, the modifications having 
been introduced to do away with the chances of the spring 
being tampered with. 

Referring to the engravings it will be seen that the 
spring is contained in a cylindrical recess formed by the 
main casting which carries the safety valve seats, this 
recess having side openings near the bottom fitted with 
perforated plates (see Fig. 1 and 6) and being also pro- 
vided with a perforated light cover (see Fig. 9) fixed to 
the safety valve lever, as shown in Figs. 1 and 2. 

The valves are 3 in. in diameter, and they are loaded 
by a spring of six coils 2jin. in diameter inside, and 
made of steel 3} in. by 22 in. This spring is held 
-between the large circular head of a bolt fixed, as 
shown, and a circular plate, which is slung from a kind 
of stirrup link, which is looped into the lever, I 
in Figs. 1 and 2. f the circular head 
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as shown 

Fig. 10 ia a plan of é 
of the bolt just mentioned, Fig. 11 is a plan of the disc 
against which the spring abuts at its lower end, and 
Fig. 12 is a plan of the stirrup link. Figs. 7 and8 show 
a special connexion for the whistle, which is provided 
in some classes of engines, but which has nothing to do 
with the design of the safety valve itself. The whole 
arrangement is exceedingly simple and trustworthy, and 
the details are well worked out. 
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ON THE ROLLING OF SAILING SHIPS. 
By W. H. Wuire, Assistant Constructor of the Navy, 
and Instructor in Naval Architecture, Royal Naval 

College. 

In this paper I propose to attenpt a review of the present 
state of our knowledge respecting the rolling of rigged 
ships in a seaway ; to notice the various attempts that have 
been made to deal with the question of the safety of such 
ships when struck by sudden squalls or gusts of wind ; and, 
finally, to give a brief description of a method of procedure 
upon which I have bestowed much thought, and which 
appears to embrace more of the conditions of the problem 
than any published method with which I am acquainted. 

Any investigation of the behaviour of sailing ships at sea 
must take account of the conditions belonging to the dis- 
cussion of their rolling when no sail is set, and must super- 
pose upon those conditions the other and no less difficult 
conditions relating to the action of the wind upon the sails, 
the influence of heaving motions upon the stability, and 
the steadying effect of sail-spread. 

It may fairly be assumed that the labours of the late 
Mr. W. Froude have made it possible to predict, with 
close approximation to truth, the behaviour of a ship whose 
qualities are known and which has no sails set, when 
rolling among waves of any assumed dimensions. By a 
happy combination of experimental investigation and 
mathematical procedure, Mr. Froude succeeded in tracing 
the motion from instant to instant; and checked the 
results thus obtained by comparison with the actual obser- 
vations made in a seaway on the behaviour of the 
Devastation. The details of this method, and examples of 
its application, will be found in the Transactions for 1875, 
and in the Appendix to the Report of the Inflexible Com- 
mittee. It is greatly to be regretted that Mr. Froude did 
not have the opportunity of applying his method more 
extensively, and multiplying his comparisons of actual 
rolling with predictions based upon ‘“‘ graphic integration’’ 
and still-water rolling experiments. And it is to be hoped 
that these researches will be still further prosecuted, in 
order that the assurance we already have of the usefulness 
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and trustworthiness of the method may be converted into structed model of her, is set rolling in still water and then 
allowed to come to rest. 

5. The dimensions of the waves amongst which the oscil- 
of the rolling of a ship with no sail set may be briefly sum- | lations are to be performed. 


The particulars required for the ‘‘ graphic integration”’ 


needed for a discussion of the motion of a ship with sail waves. 
set. 


For the ship with 
addition : 
7. The amount and 


For the ship destitute of sail we need to know: 
1. The metacentric height (metacentre above centre of 


2. The curve of stability. 


i i 8. The correspondin 
3. The still-water period of oscillation. 
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marised, before indicatimg the supplementary particulars 6. The course and speed of the ship relatively to the : 


ail set it is necessary to know, in 


disposition of the sail set at the time 


| for which the motion is to be investigated. 


g angle of steady heel which the ship 


would have in still water, with the given sail-spread, and 


4. The ‘‘ coefficients of resistance’? deduced from the | the assumed force of wind. 


curve of extinction’ when the ship, or a properly con-| 9. The laws which 





govern the pressure of the wind on 
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the sails; in order that estimates may be made of the 
velocities corresponding to certain pressures, or for varia- 
tions in the angle of incidence of the wind on the sails, 
or for the influence of the angular velocity of the sails 
when the ship is rolling upon the effective pressure at any 
instant. 

10. The influence of air resistance upon the sails in 
extinguishing the oscillations of the ship if she were set 
— in still water when it was a calm. 

11. The possible variations in the direction or intensity 
of the wind which may take place suddenly; as, for 
example, when a squall strikes her and causes her to lurch 
heavily. 

The influence of the “ heaving’’ motion upon the 
righting moment which the ship can oppose at any instant 
to the inclining effect of the wind pressure on the sails. 

From this brief sammary of the data required for the 
discussion of the behaviour of rigged ships in a seaway, it 
will be obvious that a number of preliminary conditions 
must be assumed before any progress is possible. The 
necessity for and character of these preliminary assump- 
tions will appear more clearly from the examples given 
hereafter of the method of procedure I propose. But it 
seems desirable at once to draw attention to the fact ; 
because, in my judgment, it necessarily restricts the 
application of scientific methods of dealing with the rolling 
of sailing ships within certain limits. This is an important 
matter, and demands some further explanation. 


Section IT. 
General Considerations respecting the 


Rigged Ships in a Seaway. 

This discussion, as was said above, necessitates certain 
preliminary assumptions. It is necessary, for example, to 
determine what sail-spread shall be associated with a 
certain force of wind ; to estimate the corresponding angle 
of steady heel in still’ water ; to select a certain series of 
waves ; and to assume certain initial conditions of inclina- 
tion of the ship to the vertical, and of her angular velocity 
at the instant when a squall strikes her. All these con- 
ditions may be varied both individually and in their com- 
bination, but a certain set must be chosen before further 
progress is possible. 

Having made this choice, and settled the preliminary 
assumptions, it is possible to determine approximately by 
the method to be described the subsequent motions of a 
ship; but there are still uncertainties as to the laws of 
wind pressure which may affect the accuracy of the results. 
Passing these uncertainties by for the present, the results 
of an investigation conducted in a strictly scientific fashion 
must clearly depend for their practical value largely upon 
the fairness of the original assumptions. It may be 
interesting to conduct similar investigations for various 
ships, and to institute comparisons between their probable 
behaviour under similar assumed conditions of wind, sea, 
and sail-spread. But there is clearly a wide gap between 
such inquiries and comparisons, and investigations designed 
to determine the absolute safety or danger of a particular 
sailing ship. 

Before such investigations can be made satisfactorily, the 
preliminary assumptions require to be subjected to a rigid 
scrutiny. Moreover, some kind of settlement is needed of 
the worst combination of circumstances in which the ship 
is likely to be placed, and this opens a wide field for specu- 
lation. I am not aware that any such settlement has yet 
been attempted ; and the assumptions as to spread and set 
of sail usually made in dealing with the sail-carrying power 
or rolling of sailing ships are open to very damaging 
criticism. 

It will be understood, therefore, that while I claim for 
the method of procedure described in this paper the merit 
of inclading the power of dealing more generally with the 


Application of 
Scientific Methods to the Discussion of the Behaviour of 








problem of the rolling of sailing “ships than any previously | 


published methods have done, I make no pretence to being 
able to pronounce upon the safety or danger of an 
individual ship. My method aims simply at giving to the 
naval architect the means of predicting approximately what 
behaviour may be expected to follow a certain set of initial 
conditions. 
This distinction is an important one ; and the conclusion 
I have reached, after a careful study of the subject, is that 
we need very considerable extensions of our knowledge of 


the laws of wind pressure before more exact investigations | 


will be possible. Nor must it be overlooked that sailing 
ships are not to be treated as machines worked under 
certain fixed conditions. Their safety depends at least as 
much upon seamanship and skilfal management as upon 
the qualities with which they are endowed by their 
designers. Moreover, it is idle to pretend that in determin- 
ing what sail-spread can be safely given to a ship, the naval 
architect proceeds in accordance with exact or purely 
scientific methods. He is largely influenced by the results 
of experience with other ships ; and thus proceeds by com- 
parison rather than by direct investigation from first 
principles. Certain scientific methods are employed, of 
course, in making these comparisons. For example, the 
righting moment at different angles of inclination is usually 
compared with the corresponding ‘‘ sail moment ;’’ but 
even here certain assumptions have to be made as to the 
amount of sail to be reckoned in the calculation, and as to 
the effective wind pressure per unit of sailarea. Between 
ship and ship these assumptions are unobjectionable, but 
they are not therefore to be regarded as strictly true. 

It may be asserted safely that the rules now followed in 
arranging sail plans are not superior, in any important 
respect, to those used by Chapman or Dr. Inman and his 
pupils. Then, as now, experience was an indispensable 
guide ; and the deductions from experience were made as 
~ ager by the educated naval architects just named as 
they are at the present day. I make this assertion after a 
careful study of the works of the early writers on the 
science of naval architecture, and after full inquiry into 


the present practice in the mercantile marine, as well as 
with an intimate knowledge of the practice of the Royal 
Navy and of the French Navy. This is not the place to 
produce the facts upon which my opinion is based, but I 
shall hope to do so at some future time. 

The calculations of curves of stability and the determi- 
nation of the ranges of stability for ships form important 
extensions of earlier practice. But even when possessed 
of this additional information, the naval architect must 
resort to experience in order to appreciate fairly the 
influence of seamanship and the relative manageability of 
ships and sails of different sizes. There can be no question 
but that a good range and large area of a curve of stability 
denote conditions very favourabe to the safety of a ship 
against capsizing. But, in practice, it frequently happens 
that such favourable conditions can scarcely be secured in 
association with other important qualities, and a compara- 
tively moderate range and area of the curve of stability 
have to be considered when the designer attempts to decide 
whether sufficient stability has been provided. Under 
these circumstances experience is of the greatest value ; 
a priori reasoning cannot take the place of experience, 
because (as remarked above) the worst combination of 
circumstances cannot be fixed, and because (as will be 
shown hereafter) some important conditions in the problem 
are yet unsettled. Certain arbitrary standards may be set 
up, and ships may be pronounced safe or unsafe; but this 
isno solution of the problem. There are classes of ships in 
existence which have been navigated in all weathers under 
sail, and in all parts of the world, which might be pro- 
nounced unsafe if tested by some of the standards that have 
been proposed ; but the fact that not a single vessel of that 
class has been panes or lost at sea during many years 
will probably be accepted, in most quarters, as sufficient 
evidence of the seaworthiness of these classes, and as an 
indication of the doubtful authority of the proposed 
standards. 





Secrion IIL. 
Review of the Present State of Knowledge of the Laws of | 
Wind Pressure. 

It will be evident that accurate investigation of the | 
behaviour of sailing ships must depend greatly upon correct | 
knowledge as to the laws which govern the pressure of wind | 
on the sails. For some years past this subject has engaged 
my attention, and the result of the inquiries may be briefly 
summarised here. 

Most of the data available are due to the labours of French 
experimentalists. Colonel Beaufoy made a few experi- 
ments on air resistance, and the late Mr. Froude gave some 
attention to the subject, but was prevented from pursuing 
it by the pressure of other work.* 

1. Wind Pressure on Planes.—In the following Table | 
a summary is given of the results of experiments made 
with thin plates, placed normal to the line of motion of the 
air relatively to their plane surfaces. If } 

A = area in square feet of plane surface of plate. a 
V =the relative velocity of the wind and the plate, in | 
feet, per second. | 
2 = pressure on plate (or air resistance), in pounds. 
Then it is found from experiments with small plates that 
R=k.A.V 
where k is a constant coefficient. 


Experi- 














mentalist, Date: Value ofk. Mode of Experiment. 
Borda .. 1763 OO1SE Pilates moved through 
Thibault...... 1832 ‘na still air on a revoly- 
— i] f 1835 ULI ing fan wheel. 
eee to 
Di sion § 1837 0016 , Plate falling vertically. 
| Rouse 00229 
Hutton .00188 
Paris ..... sooo} 1872 .00239 Plate exposed to actual 
wind on board ship. 
Froude 1876 0017 Plate moved through 
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still air. 


Of all these experiments those of Mr. Froude were made 
under the conditions most favourable to exactness. It may 
be questioned whether the pressure on a plate moved 
through still air is the same as that on a plate exposed to 
the action of a wind having the same velocity. But the 
difference can scarcely be great, and it is interesting to 
notice that the experiments of Morion and Didion, made 
with delicate chronometric apparatus, nearly agree with 
Mr. Froude’s, which were made under the conditions of 
practically uniform motion secured by the apparatus in 
use at Chelston Cross. 

Accepting the value of k deduced from the experiments 
of Mr. Froude, and having regard to the more detailed 
experiments of his predecessors, the following points seem 
to be established : 

1. That the normal pressure of wind on a plane surface 
varies as the square of its velocity. 

2. That for small planes the normal pressure correspond- 
ing to a given velocity varies as the area, and is not affected 
by the form of the plane. 

That for oblique impact the pressure on a plane varies 
practically as the sine of the angle of incidence for values 
of that angle between 90 deg. and 50deg.; but that for 
smaller angles of incidence no regular law has been esta- 
blished, athough it is known to decrease more rapidly than 
the sine of the angle. 

The most elaborate series of experiments on oblique 
impact were made by Thibault, and the results have 











* An excellent | summary of the French emperiments is 
given in Spon’s “‘ Dictionary of Engineering.” Beaufoy’s 
experiments are mentioned in the ‘‘ Papers on Naval Archi- 
tecture,’ vol. i. For Lieutenant Paris’s experiments and 
Mr. Froude’s, reference may by made to the ‘* Manual of 
Naval Architecture.”’ 
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| fact, it is only 


sufficient practical interest to justify their reproduction. In 
Fig. 1 (page 454) three curves are drawn. Abscisse measure. 
ments correspond to values of the angle of incidence of the 
wind on the plate: while ordinates indicate the values of the 
normal pressures. The curve A B C shows Thibuult’s 
experimental data, the curve A D C shows what the normal 
pressure would be if it varied directly as the sine of the 
angle of incidence ; the curve A E C shows what it would 
be if it varied as the square of the sine of that angle. It 
will be remarked that the ourves AB Cand ADC are 
very close together up to angles of incidence of 50 deg. to 
60 deg. ; and this range includes the inclinations to the 
vertical likely to be reached when a ship is rolling. On 
the other end of the curves it will be noted that for; angles 
of incidence below 30 deg., such as are likely to occur in 
ships sailing close hs wt the experimental curve A B C is 
intermediate between the other two curves.* 

All the experiments on record have been made with 
comparatively small plates, the largest of them not exceed- 
ing three or four square feet in area. How far these laws 
and coefficients for pressure will hold for plates of very 
large areas is at present a matter of opinion. The evidence 
taken before the ‘Tay Bridge Commission discloses the fact 
that the most eminent living authorities endorse the 
opinion that further experiments are needed, with larger 
areas and more varied conditions than have hitherto been 
tried; and any one who studies the question must reach 
the same conclusion. 

2. Wind Pressure on Sails.—When we pass from plane 
surfaces to sails, we are in still more doubt as to the laws 
of wind pressure. The only experiment | have been able 

to trace was made by Thibault about half a century ago. 
He attached small sails (about 1.2 square feet in area) to 
the arms of a fan-wheel and noted the resistances when 
the sails were tightly stretched as planes, and when they 
bellied out under the action of the air. His conclusi = 
from these small-scale experiments was very interesting 
although it can scarcely be regarded as certainly applic able 
to the ‘enormously greater areas of the sails in a large 
ship. It was that the normal pressure on the curved sail 
was equal to that on a plane sail of equal area; the effect 
of the curvature counterbalancing the reduction of the 
area when projected on a plane normal to the wind, 

It must be admitted, therefore, that up to the present 
time accurate knowledge i is almost ‘entirely wanting A. spect- 
ing the laws which govern wind pressures on large sails. 
We cannot certainly express the pressure per unit of area 
on large sails corresponding to a certain velocity of wind 
and to a certain angle of incidence. 

3. Estimates for Angles of Steady Heel of Ships.— 
Having reached this conclusion from a study of tke experi- 
ments on air resistance, it naturally occurred to me to see 
whether an investigation of the recorded angles of steady 
heel of actual ships under certain sail-spreads and forces 
of wind, would lead to any helpful results. 

It is well known that the means used for measuring 

‘force of wind’’ on shipboard are not likely to yield accu- 
rate results. Personal judgment, even of skilled officers, 
is always liable to error ; and it may be doubted whether 
agreement would ever be reached by a number of 
seamen judging simultaneously of the force of wind. In 
by the use of anemometers that more 
accurate results can be attained; and it is to be hoped 
that such instruments will ultimately be so far improved 
that their indications may be trusted implicitly. Ever 
with their present defects anemometers might be substi- 
tuted advantageous'y for the system of individual judg- 
ment in use, and many naval officers have expressed their 
concurrence in this view. 

Recognising these facts, a considerable number of records 
were examined for ships of different sizes and types, of 
which the stability had been accurately determined, and 
for which the angles of steady heel had been noted when 
all plain sail was carried in comparatively smooth water 
It has been generally assumed from the time of Chapman 
downwards, and appears to have been verified in a gencral 
way by seamen, that the force of wind in which all plain 
sail would be carried has a velocity corresponding to a 
pressure of 1 lb. per square foot on a small plane placed at 
right angles to the wind. I am unable to discover, how- 
ever, that there are any conclusive observations as to the 
amount of this pressure on a unit of area of plain sail. 
Assuming for the moment that the ordinary assumption is 
approximately true, and that the effective normal pressure 
is 1 lb. per square foot, it is possible to estimate the inclin- 
ing effect of the resultant pressure for any given direction 
of the wind and angle of bracing for the yards. Thence 
the angle of steady heel can be readily obtained. 

Making this caleulation for a considerable number of 
rigged ships of different types, it was found that in all 
cases the recorded angles of heel considerably exceeded the 
estimated angles, and in some representative vessels for 
which I had special information I found that the real force 
of the wind must have corresponded to an average normal 
pressure of 8 lb. or 101b. per unit of area instead of 1 |b. 
in order to have produced the recorded inclinations. ‘I'his 
would involve an error in the estimate of the wind force 
and velocity, such as can scarcely be imagined to have 
taken place. 

I have since found that the same discovery of a dis- 
crepancy between actual and estimated angles of steady 
heel hal bene made by earlier writers. In vol. i. of the 
Papers on Naval Architecture (1827), Mr. Wilson, of tie 
constructive staff at the Admiralty, wrote fully on 
the subject, and endeavoured to explain the difficulty. | 

cannot endorse his explanation, ingenious though it is; 


~* T have also compared Thibault’s results with those 
which would be given by Lord Rayleigh’s formula (Tran- 
sactions for 1878, page 48) for the pressure of a fluid ona 
plane set obliquely to the line of motion ; but the departure 
from agreement between experiment and theory is even 
greater than that described above, and the curve has not 
been given, 
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but it may be interesting to recall it to notice from the 
obscurity into which it had fallen. Accepting Borda’s 
experiments on air resistance as correct, it follows that 
for a given velocity of wind the pressure per unit of area 
increases With increase of area in planes of similar form, 
There is reason from later experiments to doubt the 
accuracy of Borda’s figures, as he neglected the friction 
of his apparatus. It is asserted, however, by other 
experimentalists that the tendency to increase of pressure 
indicated in Borda’s results displayed itself also in their 
trials) When Mr. Wilson wrote, Borda’s experiments 
were the best accessible, and it was reasonable to accept 
them. On this basis, added by some experiments of Beau- 
foy’s, Mr. Wilson framed an expression for the increase of 
the pressure per unit of area in large sails as compared 
with small sails, the velocity of the wind remainiag con- 
stant. He claimed for his method of calculation that it 
gave close approximations to the actual angles of heel in 
large and small ships. 

It has been suggested that the excess of the actual angles 
of steady heel over the estimated angles, may be explained 
on the supposition that the velocity of the wind increases 
with the height above the sea. If this were so the upper- 
most sails would be subjected to greater pressure than the 
lower, and would have a greater inclining moment than 
they would have on the ordinary hypothesis. 

Whatever the explanation of the discrepancy may be, its 
existence suggests the necessity for further experiments on 
a larger scale, and accompanied with more accurate obser- 
yations than are now common, respecting the velocity and 
pressure (on small planes) of the winds. 

Such experiments would be by no means difficult to 
arrange, and I would venture to suggest that they could 
be best conducted on board small sailing vessels, such as 
yachts, of which the stability had been ascertained by 
experiment and calculation. It would be necessary to 
place the vessel beam-on to the wind, to hoist certain sails, 
and to note the corresponding angles of steady heel. By 
means of anemometers the velocity and pressure (on small 
areas) could be measured simultaneously ; and the total 
pressure per unit of area on the sail set could be deduced 
from the righting moment due to the observed angle of 
heel. The areas and forms of the sails set could be varied, 
and thus much valuable information could be obtained. 

As matters now stand, it appears that our knowledge of 
the laws of wind pressure is not sufficient to enable an 
accurate estimate to be made of the steady angle of heel 
in still water corresponding to a given sail-spread and a 
givea velocity and direction of wind. 

(To be continued.) 


ON THRASHING MACHINERY.‘ 
By Mr. W. W. Beaumont, of London. 

Ir is not the author’s intention to occupy time or space 
with the history of the invention and development of the 
thrashing machine; as, although [of much interest, it is 
perhaps already sufliciently accessible in the two leading 
English engineering journals for the second half of the 
year 1879, and in previously existing writings. Probably, 
therefore, no apology is needed for dealing with modern 
machinery only. 

There is perhaps no single machine designed to carry 
out any series of operations or processes, in which so many 
conditions and circumstances are involved, and have to be 
fully considered and provided for, as the finishing thrashing 
machine. 

It is thus a somewhat complicated piece of combined 
mechanism, which is purely the result of experiment, 
unaided by any direct application of theory to the pheno- 
mena or laws upon which the successful performance of its 
various and complex functions depends. The perfection of 
the modern machine has only been realised at the expense 
of nearly forty years of experiment and careful observation 
of practical working carried on by English agricultural 
engineers in almostall parts of the world. In scarcely any 
particular has it been possible to arrive at the necessary 
proportions or dimensions except by tentative methods. 
The inter-relation of the various parts is of so complex a 
nature, that it has been impossible to predict the results of 
the step-by-step modifications and additions, by which alone 
success has been achieved in dealing with the various crops 
of all countries. Not only does every country produce 
even the same grain with straw or stems of different 
lengths, with varying proportions of grain to straw, of 
grain to ear, of beard and chaff to ear, and with different 
proportions of weeds and seeds in the crop ; but the cireum- 
stances of dry and wet seasons, and of heat or cold, affect 
the conditions under which the thrashing, cleaning, and 
separation of the grain and seeds can be effected. In 
England thrashing is performed at almost all times of the 
year; and the crop is consequently in different states of 
dryness, depending upon the season and weather when it is 
thrashed, the time it has remained in stack, the part of the 
country in which it is grown, the situation in which the 
stack has been placed, and, if thrashed directly after harvest, 
the amount of rain and of sunshine during harvest. In 
most foreign countries it is thrashed when harvested, and 
is consequently very often extremely dry and very brittle ; 
while the quantity of weeds grown and collected with the 
crop is sometimes more than the crop itself. 

These facts give a faint idea of the chief causes of the 
manifold difficulties and conditions involved in producing 
successful thrashing machines; these will, however, be 
better appreciated when the details by which these diffi- 
culties are overcome are described. 

The primary operations performed in thrashing are : 

1. Separation of the grain from the ear and straw. 

2. Separation of the grain from short broken straw and 
pieces of broken ear (cavings and chobs), and from the 
chaff. panes 

* Paper read before the Institution of Mechanical 
Engineers. 











3. Separation of the grain from dirt and seeds. 

4. Separation of the grain into different qualities. 

In most countries these involve : 

1. Thrashing the whole crop, with greater or less length 
of straw, by passing it between a fixed and a rapidly revolv- 
ing ribbed surface. 

2. Shaking the straw, to remove any grain, seeds, chobs, 
and chaff that may be carried by it. 

3. Passing the whole of the products of thrashing, except 
the straw, over rapidly reciprocating riddles and sieves, in 
presence of the blast from one or more fans. 

4. Passing the grain through a cylinder provided with 
revolving beaters or arms, to remove any firmly adhering 
chaff, awns, or beard, followed by final sifting on secondary 
sieves. 

5. Passing the grain through a revolving screen. 

The parts by which these operations are performed, and 
their arrangement, may now be described. 

Ransome’s Machine.—In order that this paper may 
fully illustrate the best English practice in the year 1880, 
the author proposes to describe the arrangement of the 
machines of several of the best known makers ; commencing 
with the finishing machine made by Messrs. Ransomes, 
Head, and Jeffries, simply because the author happened to 
be first acquainted with the machines made at their works, 
where moreover the first portable steam thrashing machine, 
it is believed, was made. 

This machine, of the size having a 4 ft. 6 in. drum, is 
illustrated by Figs. 1, 2, 3, and 4 (see page 455). This is 
only one of many different sizes and arrangements of 
machines made by this firm, according to the practice of all 
makers, to suit the requirements of different countries ; 
and has been adopted by the author throughout for purposes 
of comparison. The arrangement and the purposes of the 
parts will be best understood by following the straw, &c., 
through the machine. 

Fig. 1 is an exterior side elevation of the machine, show- 
ing the side opposite to that of the drum pulley d, Fig. 3, 
by which the whole machine is driven. Fig. 2 is a longi- 
tudinal sectional elevation, taken a short distance within 
the side shown by Fig. 1. Fig. 3 is a transverse section 
of the machine at the hinder end, taking through a line a 
little within the end framing, and looking from bebind. 
Fig. 4 is a transverse section through the shakers and main 
shoe, taken on a line a little in front of the drum, and look- 
ing from behind. 

The man feeding stands in the feeding-box A', Fig. 2; 
and the sheaves of corn, after the binders have been cut, or 
the corn of whatever sort in a loose form, is handed to him 
by other workmen standing on the top or platform of the 
machine. The feeder then passes it into the drum mouth 
A, with as much regularity as possible, over the feeding 
board A®. It isthencaught by the drum B and rapidly 
carried between it and the concave B'. The grain is 
knocked and to some extent rubbed out of the ear, and the 
ear more or less broken and separated from the straw, as it 
passes between the drum and concave ; most of the grain 
falling through the concave grating, and the rest passing 
with the straw on to the shakers C; the straw carrying with 
it some grain and a good deal of the chobs and cavings. 
All these are shaken from the straw on the shakers, and 
pass through, on to and down the oscillating board D, 
whence they fall on to the upper part of the riddle surface 
E. The greater part of the grain, seeds, chaff, &c., which 
falls through the concave, passes on to the oscillating board 
D,, and thence also on to the riddle surface. The straw, 
from which all grain, &c., has now been separated, passes 
upwards and falls over the upper end of the shakers ; while 
the grain, seeds, chaff, and chobs pass through the riddle 
E. The cavings pass down the riddle surface, and fall off 
at the lowerend. The grain, seeds, chaff, and chobs pass 
down to the bottom of the oscillating board F, most of the 
small seeds and dirt being separated in the passage thereto 
by falling through the perforated plate or sieve over the 
spout W, which carries them away. The remainder of the 
material, including all the grain, chaff, chobs, and some 
seeds, passes to the end of the board F, and falls down the 
inclined board X on to the upper sieve G. Through this 
sieve most of the grain falls to the bottom of the shoe at Y, 
a blast of air from the fan H assisting in the sifting by 
blowing the chaff from the sieve, especially that which tends 
to fall off its end, out of the shoe in the direction of the upper 
arrow. Some of the small pieces of imperfectly thrashed 
ears and grain, with adhering chaff, are also blown in this 
direction ; but owing to their weight they are not carried 
beyond the stop bar on the board Z. From the board Z 
these chobs pass down the inclined plane to the second and 
lower sieve G'; the heavier chobs from the end of the upper 
sieve also fall down to G,, some grain falling with 
them. On G' the sifting is repeated, the grain falling to 
the bottom of the shoe, and the whole of the chobs falling 
into the chob-spout V, whence they drop into baskets and 
are again passed through the drum for a second thrashing. 
There now remains only the grain and some of the larger 
seeds to be dealt with, the grain having received its first 
dressing. 

For the second dressing and screening the grain passes 
through the spout I to the bottom of the elevator box, and 
is thence taken by the cups of the elevator J to the top of 
the machine, and delivered into the cylindrical part K', 
Figs. 2 and 3, of the awner. When, however, the grain is 
remarkably uniform in quality, and the crop very clean as 
respects freedom from weeds, and when it is intended to 
dress the corn (if that is further necessary) in a dressing 
machine, the grain is allowed to pass at once out of the 
machine from the elevator spout to the sack spouts Q ; for 
which purpose a slide shown in Fig. 2 at P is provided 
The same remark applies when beans are thrashed. From 
K*, Fig. 3, the grain is passed by the revolving arms 
therein through the awner K, in which any firmly adhering 
chaff is rubbed off the grain and the smut balls broken, and 
thence it falls through the spout K?. From K* the grain 
drops on to the upper sieve in the second jog shoe L, 





Figs. 2 and 3, and is successively sifted by the several 
sieves shown in cross section in Fig. 2; the larger 
seeds and any stones being rejected and passed down the 
spout M, while the grain goes through the spout N into 
the rotary screen O. At H, Fig. 3, is a second fan, 
from which a blast is directed between the sieves in the jog 
shoe L; and by this blast all dust (some of which results 
from the broken smut balls), and the chaff or beard which 
has been rubbed off in the awner, is blown off through the 
dust spout R, Figs. 1 and 3. In the screen O, Fig. 3, 
the smallest corn drops at once through to the spouts QQ, 
and forms the third quality. The grain next in size drops 
through the screen over the spout Q'; and the largest 
grain, which drops through the screen last, or falls out at 
its end, and which forms the first quality, passes to the 
sacks through the spouts Q? Q?. 

To provide room for the men working on the top of the 
machine in attendance upon the feeder, the platform is 
increased in width by boards not shown in the diagrams, 
but which are hinged to the top edges of the frame, and 
supported at their extremities by struts resting on the 
bottom members of the frame. These boards extend to the 
length indicated bythe vertical boards, shown at the top of 
the machine in Fig. 1. 

The drum B in this machine, Fig. 2, has a width of 
4ft. 6in., and consists of six beaters mounted upon iron- 
faced beater bars, which are fastened by hook bolts to three 
flanged plate drumheads, and to two intermediate wrought- 
iron rings. The plate drumheads are fastened to cast-iron 
bosses keyed on to the drum spindle, which revolves in long 
bearings fixed to a cast-iron bearing plate PP, Fig. 1, 
bolted to the two vertical frame pieces. The beaters are 
themselves long screws made by twisting rolled bars. 
After these are twisted and straightened, grooves are cut 
in them, at the necessary distances apart, to receive the 
hook bolts by which they are held on the drum. 

The concave B!, Fig. 2, is made in two parts con- 
nected by a long transverse pin or bolt, a little below the 
centre of the sectional length of the concave. It consists 
of two main end pieces of wrought iron, and a number of 
intermediate similar shaped ribs, forming a support to the 
ribs running transverse to the machine, which are seen in 
section in Fig. 2. These latter ribs are perforated 
near their upper edges, and receive curved wires generally 
about ,5;in. in diameter. A coarse strong grating is thus 
formed, which is adjustable as to distance from the drum 
at three points, namely, in the upper part, a little below 
the middle, and at the forward end of the bottom. The 
long bolts on which the segments rest pass through the 
outside of the machine, and are there held by the three 
sets of adjusting gear G GG, show in Fig. 1, two 
being below the drum spindle and one above, and all attached 
to iron bearing plates. ‘The lower part of the concave is made 
somewhat more open than the upper part. The distance at 
which the concave is set from the drum is always greater 
at the top than at the centre, and at the bottom or forward 
part it is least, the actual distance varying with the nature 
and condition of the grain to be thrashed. For wheat, 
oats, and barley in average condition and quantity of straw, 
it is usually set at 3in. from the drum beaters at the 
bottom, from g in. to } in. at the middle, and about 13 in. 
at the top. For very damp or very dry corn it is however 
set closer or wider respectively, as experience dictates. 
Sight holes at the sides of the machine are provided, 
through which the distance between the bottom and middle 
of the concave and the drum may be seen while making 
adjustments, the distance at the top being seen from the 
drum mouth. 

The advantages of the screw or twisted drum-beater is 
that, beside being a good thrasher, it can be turned as 
wear takes place, and from two to four new faces pre- 
sented, according to the care taken by the attendants. 
Moreover, as all feeders habitually feed more towards the 
centre and one end of the drum, rather than uniformly 
throughout the whole lengtb, the beaters can be changed 
end for end with advantage. As the drum runs at a very 
high velocity, it is necessary that it should be most care- 
fully balanced, and that every part should be of good 
material and firmly connected. ‘The speeds and leading 
dimensions of the chief parts of the machines here de- 
scribed will be referred to further on. 

It has been mentioned that the grain, as the corn or crop 
passes between the drum and concave, is knocked and 
perhaps to some extent rubbed out of the ear; but it wiil 
be seen from the construction of these parts, and the fact 
that the velocity of the periphery of the drum is 6047 ft., 
or considerably over a mile per minute, that the rubbing 
can only be that effected by the straw as it is whisked from 
drum-mouth to shakers. 

In leaving the drum and the directing place, which is 
curved upwards a short distance from the concave, the 
straw flies upwards ; its fall upon the ends of the shakers 
is determined by the inclined board B', Fig. 2, which 
is adjustableas to inclination. The straw is checked from 
too rapid ascent of the shakers by two swinging shutters 
placed across the whole width of the machine, as shown in 
Fig. 2. The shakers consist of four sets of recipro- 
cating wood frames or boxes, the upper parts of which are 
filled in with small transverse strips of wood, placed at a 
short distance apart, so as to form a grating. These 
sections are mounted upon brackets carrying bearings, and 
worked by two sets of cranks S S, Figs.2 and 4. The 
cranks are set at equidistant angles of 90 deg. Each 
shaker box or section thus receives a similar compound 
motion, by which the straw is thoroughly shaken and 
carried forward, while the shaking is increased by a deeply- 
notched longitudinal piece placed along the middle of the 
top of each shaker frame. 

The board D, Fig. 2, which receives all that is 
shaken from the straw, and the board D' which receives 
all the grain, &c., which has dropped through the concave, 
receive their motion from the crank T, which also gives 
motion to the wood riddle E. These boards and the riddle 
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E are connected, so that their motions are simultaneous. 
The rod by which they are connected with the crank T is 
fixed under the board D', and is thinned or flattened near | 
the point of its fixture ; being thus made flexible it needs 
no joint. The riddle surface, which is usu: ally constructed 
of mahogany or walnut, is grooved in the direction of the 


length of the machine; the grooves being of 1 in. pitch, 
and the holes of different sizes from } im. to j in.; the 
smallest sizes are for such grain as wheat and rye. ‘These | 


parts are suspended by hangers U U, which are firmly fixed | 
at either end, and consist of thin strips, usually of tough ash. 
The board F and the other parts of the lower shoe are sus- 
pended by similar hangers U! U', Figs. 1 and 2. This 
shoe also receives its motion from the crank T, and is con- 
nected therewith by a flexible rod as shown in Fig. 2. 

When thrashing oats the seed-sieve at W is taken out 
and a blank plate put into its place, but the seed-sieve is 
left in for thrashing wheat and barley. The sieves G and 
G' vary in mesh from } in. to 4 in. according to the grain 
being thrashed. The strength of the blast through and 
past these sieves is regulated by a slide shown near I, 
Fig. 2. This blast must be regulated with great care, 
so that all the grain, including the small and light grain 
and chobs, may drop within the bar Z, while the chaff from 
the upper sieve must be carried beyond that bar. The | 
construction of the fan H is sufficiently shown in the | 
section, Fig. 2. 

The elevator J consists of a leather belt, provided with a 
number of tin-plate cups of the transverse section indicated 


in Fig. 2; the speed of the belt is made snfficient to | 


elevate the grain from a fullecrop. The awner K is pro- 
vided with knives and beaters, which may be used in part 
and separately, or all together, at the discretion of the 
attendants of the ms achine, and according to the character 
and condition of the grain being dressed. If the grain is 
smutty or brittle, it is usually not passed through ‘on 
awner, but delivered direct to the second dressing shoe I 

the sieves in which vary according to the grain to be 
dressed, being for instance of 4 in., } in., or ys in. mesh. 
Some sieves are made of perforated iron or zinc, others are 
of woven wire, others again are made’ with parallel wires. 


For barley, which is difficult to awn, and for wheat to | weighs 142 lb, 


which there is much firmly-adhering chaff or white coat, 
the whole of the beaters are sometimes used in the awner 
instead of the knives. The awns and chaff thus removed 
have to be blown from the sieves in the second dressing 
shoe L by the blast from the fan H', and the force of this 
blast must be carefully regulated so that no grain is carried 
away. The screen O is a Femmes: wire screen, the wires 
being adjustable as to pitch, to suit the grain to be screened. 
Near the front road wheels is a board, hinged at the upper 
part, and lowered so as to assume a vertical position when 
thrashing, to prevent a mixture of the chaff with the 
cavings. 


| not shown in the drawing. 


| 


these details are subject to modification 



































As the author has already stated, 


requirements of different countries and practices ; 


riddling surfaces and the parts constituting the dressing 
apparatus must be very large. 
(l'o be continued). 


AHRBECKER’S COMPOUND ENGINE 

WE illustrate above one of a couple of compound 
engines designed and constructed by Messrs. Ahrbecker, 
Son, and Hamkens, of Stamford-street, S.E., for Captain 
Mojaisky, of the Russian Imperial Navy, who intends to 
use them for aéronautical purposes. The larger of these 
engines has cylinders 3}in. and 7} in. in diameter and 
5 in. stroke, and when making 400 revolutions per 
minute it develops 20 actual horse power, while its 
weight is but 105lb. The smaller engine—the one illus- 
trated—has cylinders 24 in. and Sin. in diameter, and 
3} in. stroke, and weighs 631b., while when making 450 
revolutions it developes 10 actual horse power. 

The two engines are identical in design and are con- 
| structed of forged steel with the exception of the bear- 
ings, connecting rods, crossheads, slide valves an 
pumps, which are of phosphor-bronze. The cylinders 
with the steam passages, &c., are shaped out of the solid. 
The standards, as will be seen, are of very light T steel, 
the crankshafts and pins are hollow, as are also the 
crosshead bolts and pistonrods. The small engine drives 
a single-acting air pump of the ordinary type by a crank, 
The condenser is formed of 








~ 


a series of hollow gratings. 
Steam is supplied to the two engines by one boiler of 


| the Herreschoff steam generator type, with certain modi- 





1 


fications, introduced by the de signers, to insure the 
utmost certainty in working. It is of steel, the outside 
dimensions being 22 in. in diameter, 25 in. high, and 
The fuel used is petroleum, and the 
working pressure 190 lb. per square inch. 

The constructors consider the power developed by 
these engines very moderate, on account of the low piston 
speed specified in this particular case. In some small 
and light engines by the same makers the piston speed is 
as bigh as 1000 ft. per minute. The engines now illus- 
trated form an interesting example of special designing, 
and Messrs. Ahrbecker, Son, and Hamkens deserve much 
credit for the manner in which the work has been turned 
out, the construction of such light engines involving 
many practical difficulties. 


almost the whole of 
to meet the 
and the 
relative dimensions are also subject to large modifications. 
In Australia, for instance, where the corn is generally cut 
off near the ear, the shakers are not needed, while all the 


RYDER’S HOT-AIR ENGINE. 

WE some time ago (vide ENGINEERING, vol. xxii., 
page 33) described fully the Ryder hot-air engine con- 
structed by Messrs. Hayward Tyler and Co. The 
engine has during the past few years met with much favour 
as a handy motor, and a large number of them have been 
set to work where a small power is required for pumping 
or other purposes. As illustrative of the manner in 
which these engines can bé applied we give on the 
opposite page an engraving showing the manner in which 
one of these engines—a one-horse—has been erected by 
Mr. Okes, of 39, Queen Victoria-street, at the house of 
Mr. Malcomb, at Walton-on-the-Hill, near Epsom, to the 
order of Messrs. C. Aldin and Sons, of South Kensington. 
The work to be done in this case consists in pumping 
from a well 380 ft. deep, the depth from ground level to 
surface of the water being 360 ft. and the height to 
which the water has to be delivered above ground being 
30 ft., making a total lift of 390 ft. 

The arrangement adopted in this case will be readily 
understood from our engraving. The crankshaft of the 
engine carries a 16 in. pulley from which a belt is led to 
a 44in. pulley on aline of shafting which extends under 
ground a distance of about 32 ft. from the engine 
house to the top of the well. This shafting is carried 
through earthenware drain pipes, a brick pit being pro- 
vided to give access to an intermediate drain, and 
universal joints being introduced to accommodate changes 
in direction and level. At the top of the well the shaft- 
ing is coupled to a short spindle carrying a pinion 
which gears in the ratio of about one to three into the 
spur wheel on the crankshaft, from which a set of two- 
throw pumps are driven. The pumps are 2} in. bore, 
and the quantity of water delivered is about 250 gallons 
per hour, while the consumption of fuel is but about 
9 1b. of gas coke perhour. Altogether the arrangement 
is a very convenient one, and is very neatly carried out. 


RIVETTED JOINTS 
Results of Experiments on Rivetted Joints made for the 
Institution of Mechanical Engineers.* 
By Proressor ALEx. B. W. KENNEDY. 
(Continued from page 438.) 

Tenacity of Rivet Steel.—The results of experiments on 
the tenacity of the rivet steel (Series III.) are given in 
Tables VIII. IX. and X., which are arranged precisely as 
those already examined. Three sizes of steel were tested, 


* Paper read before the Institution of Mechanical Engi- 
neers. 
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CONSTRUCTED BY MESSRS. HAYWARD TYLER AND CO., ENGINEERS, LONDON. 


For Description, see opposite Page. 
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{ varied very considerably in the different sizes. The 1 y, in. 
| bar gave a mean resistance of 24.35 tons per square inch, 
| or 88.7 per cent. of its tensile resistance ; for the }g in. bar 
| these figures were 26.63 tons and 86.7 per cent., and for 
the +2 in. bar 23.41 tons and 80.3 per cent. respectively. The 
mean of these quantities is 24.8 tons per square inch and 


TABLE VIII. 


Series III.—GENERAL RESULTS. 


(Tenacity of Rivet Steel). 
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Breaking to 
sel ceieaiina Limit of Load. (On| & i 
Dimensions.  Flasticity. | Original | | 
Area). ¥ S 
FIG.1. 7 . a 13 
| . ° 
| 3 ep je je |e | {8 
| 8 a = a = ~ 7] 
| Fs J s = s Ss = 
a e ia in le te tS 
S z = ae - a 4 
‘a > = e 2 | & 2 be al 
bs 8 = & Be S a ° ~~ 2 
S N 2 < - o a ee a Game 
- N : ei g #2\2¢/22|2¢/3s2/8 
; 3 z 2, 2& 38|82|58|25|)33\= 
i fol a < a & oo & 4 ;» 
4 in. in. sq. in. | per | per 
ea | } cent ous 
% 277—1) 33 0.512 0.206 43,400) 19.38 64,770 0.670 (224 
277—2| ., | 0.505 0.200 /45,200 | 20.18 | 65,500 0.690 |23.5 
277—3 0,507 0.201 45,780 | 20.44 65,770 5} 0.696 16.8 
| Mean /|44,790 20.00 65,350 7| 0.686 pe 
I akin aati = — | ——— 
278—1| 45 | 0.616 0.298 |46,370 20.70 67.960 | 30.34) 0 682 119.2 
278-2) ., 0622 0303 46.200 20,63 |69,310| 30.94] 0.667 |2L.3 
278—3) » | 0.616 0.298 46,220) 20.63 |69,210 | 30.90] 0.668 19.1 
Mean /46.260 | 20.65)|68,830| 30.73] 0.672 19.9 
be 1\12, | 9.804 | 0,507 |48,600 | 21.70 |60,250| 26.91] 0.806 21.6 
5 ? —2| 0,804 | 0.507 |47,730| 21.31 160,750] 27.12] 0.786 |22.2 
Hi 279—3| 0.786 | 0.485 46,750! 20.87 |63,500 | 28.35] 0.736 |26.0 
2 | Mean 47,690) 21.29/61,510| 27.46] 0.775 |25.8 
wt H _ -—— Ci OOO 
4 y y Wy yl i |Mean of 9 speci- 
t —— “A mens ... _ ... 46,250) 20,65/65,230| 29.12] 0.710 11.4 
: More 2 ee ei eh Ls see 
: TABLE IX. Serres III.—UnTimatre EXTENSION OF SPECIMENS. TABLE X. Series II[.—EwLAsriciTy oF SPECIMENS. 
3 ; é (Rivet steel). (Rivet Steel). 
iq Final Extensions. I II. III, lV. | | 
: _ ee a id 
I .s siti ‘rac be Ea ES. i — att P 
j p. In the 24 Inthe 7jin. Inthel0in.) = Position of Fractare, &c. F by Sz £5 k Ratlo Ratio ' Ratio | 
x, n the 24 in. | “excluding (Total 3 es =o68 <5 Broke. I Jt I As. } E. 
% at Fracture Fracture. Length). z eo =p 3a lil lil lV | . 
& © ER - x 
Pa a = | 
in actual|p. cnt actual p. ent. actual p. ent. tns. p. in, tons per tons per tons per tons per | thousandths pounds per 
in. in in, in. i i sq. in. sq. in. ‘sq. in. | sq.in. sq. in. of an inch. &q. in. 
0.88 5.2 «1.57 | 18.3 2892 About 1 in. from one end. 277—1 a 15,82 16.47 19.38 28.92 0.816 0.850 0.547 0.524 30,860,000 
0.87 3458 1.48 19.7 29.24 In middle. 277-2 a 16.29 16,29 2018 29 24 0,807 0.807 0.557 0.528 30,490,000 
, 0.64 | 26.6 1.04 13.9 29.36 About 1j in. from one end, 277-3 x ; cs (20.44) (29.56) } 
Mean «| 0.80 | 319 1.50 29.17 Mean... 16.05 16.38 19.78 29.08 0.811 0.828 0.552 0,326 30,670,000 
978—1 : s 0.73 29.2 119 15.9 30.34 About 1 in. from one end. 278-1 } 17 28 18.72 20,70 BO.54 0.835 0.904 | 0.569 0.315 31,750,000 
278—2 ae 0.77 0,8 1.36 18.1 30,94 Ditto. 278—2 Po 15.47 16 20 20.63 30.94 0.750 0.785 } 0,500 0.336 29,790,000 
278—3 % 0.78 2 1.13 15.1 30.90 Ditto. 278—3 14.98 17.98 20.63 30.90 0.726 0.872 | OAS85 0 323 30,950,000 
0.76 30.4 1.23 | 16.4 30.73 Mean 20.65 30.73 0.762 0.854 0517 30,770,000 
0.86 440130 17.3 26.91 About 1 in. from one end. 33, (21.70] [26.91] nee [0.905] 
0.86 | 344 1.36 | 18,1 27.12 Ditto. ‘ 21.31 | 27.12 | 0.785 | 0.909 | 0.617 0.329 30,420,000 
6.96 8.4 164 | 219 28.55 , In middle, n 12.88 S88 20,87 28.35 0,617 0,617 0.454 : 30,930,000 
Mean 0.89 7 1.43 19.1 27.46 Mean... 14.80 16,12 2109 27.73 0.702 0.764 0.554 30,675,000 
3 —— <——_— Oo —-l - Oc OO 8—Se | | —_- — — — | 
Mean of ? , _ = ° ‘ , P Mear of 7 com- : 
; all sizes § | 9-82 | 32.7 | 1.52 | 17.6 | 2.18 | 21.4 | 29.12 plete expts. 15.63 | 1684 | 20.53 | 2940 | 0.762 | 0.821 | 0.533 0.326 | 30,670,000 
4 | 
% viz. }} in., }2in. and 1 , in. in diameter, t urned down to _TABLE XI. Serres 1V.—Generan Resuits.—(Shearing Resistance of Rivet Steel), 
{ about 4in., £ in. and 2 in. respectively, and screwed at the | a, —" : 
ends. The three sizes give somewhat varying results, but . Oricinal ’ ne —— On| Ratio of 
Fi the average of the nine specimens tested comes extremely Test Diameter of| +2 °8te4 —_—_____- Material shearing to : 
i near the average results obtained from the plates. The| Number. hes Diameter. aterial. Tensile Remarks, 
a la Po RE ges 8 ; on BS . peaces. h Gj N 2 , Pounds per| Tons per Tons per | Resistance, 
elastic limit was reached at 20.65 tons per square inch (in (Nominal). Square Inch. Square Inch, Square Luch 
; mean) or 71 per cent. of the breaking load, which was 29.12 _ sniiliet nigsccnsnipmnitaiins ascii’ aackmamen nite — | es 
e tons per square inch. The mean ultimate extension was in, in, Per cent, 
i] 24.4 per cent. in 10 in. 343 lJ, 1.000 54,110 24.15 
a From Col. I. of Table X. it will be seen that no per- = ” pop a roy 
£ manent set could be detected below 15.6 tons per square 346 ” 1,000 pope pers | 
4 inch—a very much higher average than with the plates. 47 : 1,001 660 
a The limit of elasticity is also somewhat higher than before. 348 cs 1.000 | 530 | 
: The specific extension was very uniform, its mean value 349 Ha 1.000 de sk id | po Removed for inspect’on after ap ‘cation of 
3 being 0.326, which gives a mean value of the modulus of 12,000 Ib. = 4.36 tons per square inch, — ; 
elasticity of 30,670,000 Ib. per square inch. 350 ” 1.000 | one ger oe repel eetcee — —— oe 
& Shearing Strength of Rivet Steel.—Table XI. gives the —— _ as is ee ae ee ee 
4 results of sixteen experiments on the shearing resistance of Mean 54.550 5 27.46 | 88.7 | 
. the rivet steel, of which the last Table gave the tenacity and anime ——————— 
q other properties. All three sizes of bar were tested, the 278—1 0,620 60.260 | | 
3 apparatus used is lying upon the table. The specimen after 278-1 0.620 59,400 | These pieces were cut frcm the unstrained 
q being turned was fitted into a pair of rings made from pieces preci | } end: of the similarly uuu b ced specimens 
ent off the ends of the fin. specimens of Series’ I1., the | 50740 | of S:ries IIL, Table ViTl. 
5 edges of these rings being just touched with a file previ- | Bahn. sein ome = 1 
3 ously, to make sure of there being no burr or absolutely | 59,640 2.63 | 3073 | 867 
? sharp cutting edge. These rings were bedded in cast-iron ee 
. blocks enclosed in a bored chamber, and pressed together 741-1 a3 | 53,670 = 
a . A . : . - Air 99.6 | | 
& between steel die faces in the testing machine. So far as the 2 , pone 9+ 
‘= shearing edges were concerned, the piece under test was in 741-4 ' 33.000 23 66 
s this way brought as nearly as possible into the condition of 741—5 “2 51,620 23.04 | 
of the rivets in the joints to be afterwards experimented on. | — 
F Several specimens, including two which were removed for |Mean ...| 52,450 234100 | 29.17 80.3 
inspec . ’ . . re i »| ES SN SS TG | AO mest 
4 ispection before fracture actually occurred, lie on the | ion “a 7 “<r 958 
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table. 
The load at which the specimens actually shore across 


























































460 


ENGINEERING. 


(May 6, 1881. 







































































—— ——_——— } 
3j . F 
TABLE XI, Sentes V.—Gewenat.Resvirs. (Stl Boiler Plate, with Punched and Drilled Holes). _|fuub. and the Bin, 118 per cont, greater tenacity. than 
; 4 = 5 eae PSRs : aN aii of the injury done by punching, there is still 1.2 per cent. 
_ Tenacity in Tons per | Mean] Tenacity as greater tenacity than in the untouched plate. In the jin. 
Square Inch Net Section, | Tena-|compared with) plate, perhaps on account of its greater mildness, the 
Mean |Mean| Mean Widths as under: | city. that of hed plates have an f enctl ce 
Test = Thick- | Pitch | Diameter punched plates have an excess o strength of as much 
Namber, Description, nessof| of of — _nammapieede Remarks. as 8.4 percent. All the plates of Series V. being some- 
| Plate. |Goles.| Holes. | . ‘Os, Pay iE | : what harder than it had been intended to use, the 
Two Four] Six |Eight »-f | Solid Drilled experiments of Series Va. were undertaken with plates 
| Io. | In | in. | In. eq. in Plate.) Plate, of the original quality. This series also contained thirty- 
= — - == er ae Se ee two specimens, arranged in precisely the same way as 
oe in. : ee pe ee ' Below is sketch of] the former. The natural tenacity of the plate, as given 
822 1 to 4} plate, drilled holes ...| 0 263 2.00 0.940 37 92 39 93 37 90 1 105 avidest specimen hose | in Table XV., is 29.0 tons per square inch for the } in 
323—1 to 4 ‘ ‘ 0,261 2.00 0.940 37.92} 39.52) 38.10 1.108 with fewer holes are]. d 28.87 tons per square inch for the } . lat Tk : 
— |—|— — ———|similarly arranged. er ages BM a 3 in. plate. a 
| Mean 37.02 37.92) 39.72 | 38,00 1.107; 1.000 | : effect of drilling is practically the same as before; it 
| ‘ alae t ~ |*%) | gives 11.2 per cent. increase of resistance in the }in., and 
824—1 to 4|} plate, | punch, $3 die} 0.259 | 2.00 | .912—.876 35.66 34.71 1.000, 0.918 | | ¥ 10.8 per cent. in the jin. plate. The punched plates have 
825—Lto4 ” , $3 .,| 0259 | 2.00 | .892-.871 36.1 S| 34.46 1.025, 0.902 | ¥ in mean 5.8 per cent. of increase. The details are given 
ee ee ee FO pence ij | in Table XIV. 
Mean aS] SONS) See) HOSS) S808) See Biteows fl It should be stated that in the case of the punched plates 
326—1 to 4/f plate, drilled hole ...| 0.365 | 2.00 | 0926 7| 35.18, 35.40! 34.90) 35.39! 1.126/ j the diameter of the holes was measured on both sides of 
827—1 to 4 a a | 0.366 | 2,01 0.934 34,86 | 33.97 | 35.50; 34.90] L111! the plate, and the mean of the two diameters taken in 
| S| |, — | | —- 3 — — calculating the amount of metal removed. 
Mean 35.67 | 35.07 | 3468 | 35.20) 35.15) 1.119] 1.000 In two other matters these experiments give interesting 
328—1 to 4 } plate, J punch, 1 die} 0.363 | 2.01 | .998—.890 33.48) 34.60 1.073| 0.965, results. First, the very considerable difference of diameter 
329—1 to 4 ’ 1s | o 360 | 202 | 1945—875 35.19 34.24 109! C973 1 { of bolster (amounting to 7, in. in each case) has no definite 
* 13 ; a fe ee Ht effect in such thin plates as these, either one way or the 
Mean... 34.33 34.42 33.55) 34,27) 34.14] L084) 0.971 i other. In some cases the large and in some the small 
| i bolster gives apparently the better result, but the differences 
| k » EY | are so small as to be quite within the differences between 


TABLE XIII. Serres V.— 
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. . Limit of ; > : 
siv > Break 2a 5 
P Dimensions. | Elasticity. Breaking Load, $3 S x 
S | => a 
= _ _— ee Tiaciiiin —_ E< sci 
Z ms ~s Nature of Fracture &c. 
Pe Pounds Tons Pounds Tons es S = P 
A c= 4 
fs a —e per per per per ss =e 
- Breadth. Thickness, Arta. Square Square Square Square, == ase 
B Inch. Inch, Inch Inch. =" “4 
Gaus a eS ee a 
in, io. sq. in. 
368—1 O75 0.260 0.253 49.570 22.15 77,270 84.50 0.641 > os > Some lamination near sur- 
868-2 0.975 0.269 0.253 | 49,490 22.05 77.270 = 34.50 | 0.639 j 222 and 3 —— , 
Mean .. 0.640 23.6 
368-3 0975 0.258 0.251 ; 33.61 0.675 24.2 325 Very distinct longitudinal 
368—4 0.975 0.260 0.253 78,550 3.06 0.645 | 25.5 324 splitting. 
Mean ... 76 925 34.53 0.660 21.8 
a69—1 0.977 0.357 0.349 71,060 31.73 0610 | 295 ene ° 
29-2 0.977 0.357 0.319 69.690 31.11 | O62 | 3a2 } 226 and 7 
Mean ... 70,375 SL 42 0.611 29.8 
369-3 0.974 0.364 0.351 | 43,730 19.52 70,800 31.61 0.618 22.5 329 Some longitudinal splitting. 
369 -4 0.977 0.862 0.354 | 42,599 19.91 70,260 31.57 0.606 22.5 323 Central line very much 
ee ee | ee ae cece | ee distorted. 
Mean ...| 43,160 19.27 70,530 31.49 0.612 22.5 
TABLE XIV.—Serizs Va.—GENERAL ResuLts.—(Second Series with Punched and Drilled Holes). 
Tenacity in Tons per Mean Tenactey 
‘ Square Inch. Tena- |, — oe 
s Mean Mean Mean Widths as under; city, Compared wth 
~ > . 3 
Description. | Thick- Pitch Diameter iad 
g cription. omnet|l of a — Remarks. 
“ Plate. Holes. Holes. _ T 
“ Two. Four Six ight *°"% Solid Drilled 
é In. la In. In per Plate. Holes 
ge | é “sq. im. ey 
Dimensions in inches in. in. in q i felow i 4 
‘ ; : _ . alo is sketch of 
451—1 to4 } plate, drilled holes... 0.264 1.99 0.947 33.58 32.79 1.137 widest specimen. The 
455-1 to 4 vt . 0.268 1.99 O.91L 33.09 32.21 1,087 rest similarly ar- 
arergeery bampaynees ——— ranged. 
Mean 33.33 32.50 1.112 1.000 ~~ 
456—1 to 4 } plate, i punch, $3 die| 0.263 2.00 .869—.912 29.28) 31.12 39.92 1.059 
457—1 to 4 a 32 die) 0,263 1.99 .889—.904 30.92) 29.67 30.30 1.070 
Mean 30.10) 30.39 30.62 32.3% 1.064 ~ 0957 
458—1 to 4 3 plate, drilled holes...) 0.580 1.99 0.934 32.00 5 BLOT 631.65 31.62 1.095 
459—1 to4 - ~ 0.380 1.98 0.952 32.00 4 32.05 32.35) 32.38 1,122 
Mean .,., $2.45 31.55 32.01 3200 32.00 1.108 1.000 
460—1 to4 § plate, § punch, 1 die 0.573 | 2.00 867—981 30.40 30,28 30.80 31.36 3071 1.064 0.960 
461—1 to4 ee » ig die} 0.373 | 2.00 .S870—.951 31.56) 30.08 29.37 30.61 30,35) 1.051 0.948 
Mean 30.88 30.18 30.08 30,98 30.53 1.058 0,954 


! 





85.2 per cent. In some instances a point could be observed 
corresponding to the breakdown of the material in the tensile 
experiments ; but it was not very distinct or very uniform. 
Punching and Drilling.—The results of the experiments 
in Series V. and VA. are given in Tables XII. to XV. 
These experiments had a threefold object, (1) to examine 
the effect of drilling and punching holes in the material, 
(2) to find out how far such results were affectee by the 
width of the specimen, and (3) to see if the strength of the 
punched boles was affected by the size of the die as com- 
pared with the punch. The second point is of special 
importance in enabling conclusions to be drawn as to how 
far the results obtained from experiments on narrow joints 
may be safely applied to the broad joints of actual prac- 
tice. Each series consisted of thirty-two specimens, sixteen 
of 4in. and sixteen of jin. plate. Of each sixteen, eight 
had drilled and eight punched holes, half the latter being 
— with a small and half with a large bolster. The 
oles were all nominally lin. in diameter and 2 in. pitch, 











and the specimens were arranged in sets of four, one of 
one, one of two, one of three, and one of four pitches in 
width. None of the plates were annealed, but all drilled 
or punched by Mr. Boyd exactly as recvived. The natural 
tenacity of the plates of Series V. was determined by 
cutting eight specimens from them and testing them in 
the usual way, the results being given in Table XIII. The 
4 in. plate had a mean tenacity of 34.41, and the 2in. plate 
of 31.45 tons per square inch, both being therefore some- 
what harder than the specimens previously tested. 

The result of making a hole in a specimen is to localise 
the extension altogether to the immediate neighbourhood 
of the hole ; and this virtual shortening of the length of 
the specimen is accompanied, in a ductile material, by a 
very considerable increase in its tenacity—that is in the 
tenacity of the remaining part of the material—unless the 
mode of formation of the hole has been such as to injure 
the material in any way. This is shown very distinctly in 
the experiments. The jin. drilled plates have 10.9 per 


individual plates, and only show that the effect of altering 
the bolster is excessively small. 

In another matter the results have a still more practical 
interest, in view of past and future experiments. The 
specimens, as has been pointed out, varied in width from 
2in. to 8 in. ; quite room enough for the effect of width— 
if there were any—to show itself. An examination of the 
results shows however that there is practically no difference 
worth mentioning between the narrow and the broad speci- 
mens. Comparing, for instance, the mean of all the six- 
teen 2 in. specimens with the mean of all the sixteen 6 in. 
specimens, it will be found that the former have 06 per 
cent. greater resistance. Comparing similarly the sixteen 
2in. with the sixteen 8 in. specimens, the difference is only 
0.75 per cent. Sucb differences are of course far within 
the differences between single plates. This very satisfac- 
tory identity of strength of the small and large specimens 
may arise in part from the way in which they were made ; 
namely, that the whole row of drilled or punched holes was 
first carried right across the plate ; and then afterwards 
the separate specimens were cut out of it. Thus the holes 
near the edges of the specimen were not, when they were 
made, near the edges of the plate, and any possible altera- 
tion of strength due to this cause was obviated. Consider- 
ing how much more convenient it often is to experiment 
with small than with large specimens, it is satisfactory to 
know that (within certain limits at least), identical results 
can be obtained from both. 

The real cause of the very marked increase of strength 
due to the drilling of holes in a ductile material has not as 
yet, the author believes, been pointed out. It is not how- 
ever difficult to understand, when the actual fracture of 
the material isexamined. Theincrease of strength due to 
the localisation of fracture at a section of the material not 
probably the weakest can go for very little indeed with a 
eee so uniform as that here examined ; and the cause 
must be sought elsewhere. In Figs. 2 to 4 (see page 436 ante) 
are shown the forms taken by lines scribed originally parallel 
to each other on the specimen, at right angles to the direction 
of the pull. In Figs. 2 and3, which show the fracture of two 
of the specimens tested for tenacity, will be noticed the 
familiar local contraction of breadth. The “‘ flow’’ of the 
material is always such that the scribed lines originally 
parallel become concave towards the fracture, the curvature 
becoming greater and greater as the lines lie nearer and 
nearer the fracture. The inevitable consequence is that, 
before the material breaks, the stress in it is not uniform 
(as it is commonly assumed to be), but is much greater at 
the centre than at the sides. When the two fractured 
halves are brought together afterwards, they touch at the 
sides and are quite wide apart in the middle ; as can be seen 
from Figs. 2 and 3, and from the specimens lying on the table. 
But in the specimens with holes in them, the flow is in some 
points exactly reversed. The greatest extension occurs of 
course along the centre lines of the holes; between the 
holes therefore the cross lines become convex to the frac- 
ture, and the curvature of the lines diminishes instead of 
increasing as the actual fractured section is reached. From 
the straightness of the cross lines close to the fracture, in 
Fig. 4, it will be seen that the stress must have been as 
nearly as possible uniformly distributed over the metal 
between the holes. There can be little or no doubt that 
this is the real cause of the difference between the perfo- 
rated and unperforated plates. The natural flow of a 
ductile material is such that the stress over the frac- 
tured section of a uniform bar becomes inevitably 
unequal in intensity. By changing the form of the frac- 
tured section in a particular way, the flow can be 
so altered that the stress over the whole fractured 
section becomes (very nearly) uniform in intensity. The 
material may be supposed to stand the same maximum 
intensity of stress in any case. But only the average 
intensity can be actually known from the experiment, and 
in the former case the average stress is much less than the 
maximum, while in the latter it is equal to the maximum. 
In the latter case, therefore, it isto be expected that higher 
loads should be carried, as experiment amply proves to be 
the case. 

If this explanation of the matter be the correct one, a 
plate having simply a bole bored through it, and not sym- 
metrically sesunaadl oa the sides, ought not to show nearly 
so much iocrease of strength. Fig. 5 shows the curves 





actually traced from such a piece. It did not show excess 
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Query No. 2. 
TABLE XV. Sertes Va.—TENACITY OF PLATES USED. As to which is the most likely to succeed in the every- 
SS — i eens Eas a ‘ day working of railways—the pressure brake system or 
& Dimensions. eS | Boning Load. | p i the vacuum system—not only with regard to the 
Elasticity. | Ratio of Per- y 
| | Limit |centage of coupling, but also with regard to the gear for making it 
= : ; : ‘ | to Elonga- Remarks. self-acting. 
Yi . Thick- . Pounds a i oe Tons sre aking tion in Answers. 
4 B “a Area. per er |  =~pe per Load, 4 in. —_ 
& ‘ aon. Sq. In. | Sq. In. | Sq. In. | Sq. In. | | - F sticling Simple esos 
oe —| aa Cad 2 Be ee ef Mr. Jas. Stirling —Simple vacuum brake. 
| 0.269 | 43130 19.25 | 65,280 | 0.661 28.2 Tested as received, Mr. McDonnell.—Altogether I prefer the vacuum, 
0.265 44, 720 | 19.96 | 65,660 j 0.681 26.7 whether simple or automatic. 
on | sae | aan | cee | oon cog |e Cut from unstrained part of No. 456-4. Me. Kistley —Vecuam system. 
0269 | 45.500 | 20.31 | 65.24 0 697 30,2 | r. Adams.—The vaccum system. 
0.269 | 45,620 20,36 0.709 28.7 Mr. Johnson. — Vacoum simple. 
| - ¥ 209.7 | Y 
0.998 | 0.270 | 44.776 19.99 X 0.691 29.7 yore er — Mr. Clayton.—The vacuum. 
0.997 271 | 45,500 | 2031 | 64,760 |} 0.703 | 29.0 |¢ Gut frome wustentned past of Be, 206-4. Mr. Dean.—Vacuum, on the score of simplicity. 
0.996 | 0.270 | 45.670 20.39 | 64,780 0.705 | 29.5 Mr. Wright.—The vacuum system as the most simple. 
won gee By “cake | ma a Mr. Tomlinson.— Owing to the difficulties in dealing with 
5,28 20.: 54,97 29.01 0.697 29. 
vase . eed ane ah Peds Fw : delicate apparatus and complicated fittings to control high 
0.994 0.384 41,890 18.70 | 64,860 | 28.96 0.646 | 28.5 Tested as received. pressures, and to the stock being liable for months to be 
1.000 | 0.883 40.580 | 18.12 | 63,840 0.636 29.7 ) laid aside, and only ordinary labour available at stations, 
0.998 | 0.383 ; 41,390 | 18.48 | 64,170 0.645 295 -Cut from unstrained part of No. 458-3. | it would not be safe to depend on, and therefore I propose 
;| oo | Soe | ee mw | a er 283 ) the vacuum system, as it can be made either on the simple 
3 383 36) 8.47 | 64,87 j ; 25. 
nant ? - +: yi 97 ¢ 60 7 or automatic system. 
383 1.382 | 41.620 8.58 | 65,200 | 0.638 27.2 > No. 460-3. 
° 382 0 381 4293 19. 34 | 65120 | 29.07 7 | oes | 935 J Co agen CREE a. 00S Mr. Webb.—The vacuum, not only as a simple, but as an 
sn at) Poe Rte ie, RAR aciabeeaeiite aide cmpaia automatic brake. 
Mean... 41,810 18.66 64,640 28,87 ‘87 | 0.647 28.6 Query, No. 3. 
ai As to whether those present, as persons having had 


tensile resistance, and does show uniform stress, so far con- 
firming theexplanation. In the rivetted joints of Series VI., 
VII and VIII., the want of the recesses at the sides was 
on the whole, made up for by the number of holes and the 
narrowness of the side metal. But it will be noticed that, 
whether owing to the greater number of holes or not, 
Series VIIL. gives a greater excess of tensile resistance than 
any of the other joints. 

In order to find how far the softness of the plates of 
Series VA. could be altered by annealing, six specimens cut 
from the }in. plate and five from the jin. plate, of the 


same size as those given in Table XV., were carefully | 


annealed after machining. The result was to show a 
diminution of tenacity of 3.3 per cent- in the one case and 
3.6 per cent. in the other. The ultimate extension was also 
diminished by just 2 per cent. in each case. Practically 
therefore annealing may be said to have made scarcely any 
difference in the plates. 

(To be continued.) 


CONTINUOUS BRAKES.® 

A CONFERENCE of railway engineers took place in refe- 
rence to this subject, at Euston Station, on Saturday, 
April 2, 1881. There were present: Mr. F. W. Webb, 
London and North-Western Railway (Chairman); Mr. 
Chas. Sacre, Manchester, Sheffield and Lincolnshire Rail- 
way ; Mr. P. Stirling, Great Northern Railway ; Mr. 
Jas. Stirling, South Eastern Railway ; Mr. A. McDonnell, 
Great Southern and Western Railway, Ireland ; Mr. W. 
Kirtley, London Chatham and Dover Railway ; Mr. W. 
Adams, London and South-Western Railway ; Mr. S. W. 
Jobnson, Midland Railway ; Mr. Thos. G. ‘Clayton, Mid- 
land Railway ; Mr. W. Dean, Great Western Railway ; 
Mr. W. B. Wright, Lanc ashire and Yorkshire Railway ; 
and Mr. J. Tomlinson, Junr., Metropolitan Railway. 
The chairman, in opening the proceedings, stated the cir- 
cumstances under which they bad been called together. 
He said that, having been asked by the chairman of the 
London and North-Western Company to see what was 








required to be done to their carriages to enable them to | 


interchange them with the other companies, he made a 
report on the subject as follows : 
LONDON AND NORTH-WESTERN RAILWAY. 
Locomotive Department, Crewe, March 10, 1881. 

My Dear Sir,—Referring to Special Committee Minute, No. 49261. 
From inquiries I have made | find that on most of the corto ner 
lines the automatic vacuum brake and the ordinary vacuum 
brake appear to be preferred over the automatic pressure brake, 
and toenable us to make any of ourcarriages which it is necessary 


to run on these lines work with their own stock, all that it is | 


requisite to provide for is that the pipe coupling between the 
carriages shail be uniform both in position and design. I have 
seen the engines of the Midland Company, and find they are adopt- 
ing a standard coupling for their automatic vacuum brake of a 
very simple character. and, to my miod, very much superior to 


the one originally brought out for the vacuum principle, This | 


coupling is the same at either end of the carriage, so that it is 
not necessary to turn the carriage to insure the couplings being 


right, or to provide he and she couplings at either end. This | 


coupling has been adopted also by the (:reat Western Company, 
and Iam informed is being tried on the Great Northern, Man- 


chester, Sheffield and Lincolnshire, Lancashire and Yorkshire, | 


London and South-Western, and Taff Vale Railways. The | 


prine ‘ip le of working the vacuum brake appears to work out much | 


simpler than the pressure brake, as no complicated valves and other 
intricate parts are required to make it work properly. Nature 
itself, in the case of a vacuum, provides the datum from which we 
may all work, so that the details of the gear may be left to the 
companies themselves; and in such of our carriages which may 
be required to work on any of the lines I .have named, it would 
not be a difficult or expensive job to apply the vacuum principle 
to the present rigging. Seeing, then, that an universal coupling, 


as I have before stated, is the priuciple thing to be brought about 


to insure interchangeability of stock with others, if you could | 
bring about any means by which this could be accomplished, you 
would most facilitate the work of interchanging our stock with 
others, and also amongst themselves; and I have very little doubt 
if a mecting could be arranged with the engineers of the various 

companies we should not have much difficulty in arriving at this. 
Yours faithfully, 

(Signed) F. W. 

Richard Moon, Esq., Euston Station. 


After this, Mr. Moon had an interview with the chairmen 
of some of the principal companies, when it was thought | 


WEBB, 


des‘rable that a mecting should be called of the locomotive | 


engineers © f the several companic 8 to go into the question 
* We =n, commentud upon this matter on another page 


of the present number. 


| and report what it would be advisable to do, and he (Mr. 








bs ebb) was asked to summon the meeting, which he had 
one. 

Mr. G. Brittain, of the Caledonian Railway, was the 
| only one of the engineers invited to the meeting who was 
unable to attend. He replied to the invitation in the 
following terms : ‘‘ I cannot conveniently be in London to 
attend your meeting on the 2nd April. If it is found 
necessary to use a vacuum brake coupling on the carriages 
of this company | shall be ple ‘ased to adopt the form you 
may decide upon at your meeting.’’} 

The chairman said that, in order to facilitate the business 
of the meeting, he had drafted out a series of questions, 
and had had them printed in such a form that each one 
could fill in his answer in the space provided ; as, besides 
discussing the question of a universal coupling, it was 
advisable to discuss other points in connexion with the 
subject of brakes. 

| The various points thus raised were then discussed ; 
aud from the answers subjoined hereto, it will be seen 
that— 

1. On the question of a universal coupling they were 
unanimons, the majority being in favour of adopting that 
recently introduced on the Midland Railway. 

2. On the qaestion of the pressure or vacuum brake 
they were unanimously in favour of the latter system. 

3. On the question of the simple or automatic form of 
brake, nine were favourable to the simple and three 
(Messrs. Adams, Dean, and Wright) to the automatic 
form. 

4. On the question of vacuum or pressure, in the event 
of the Board of Trade insisting on an automatic brake, 
they all agreed in recommending the vacuum system. 

5. On the question of the amount of brake power to be 
used for ordinary stops there was a diversity of opinion, 
but only one (Mr. Tomlinson) actually expressed himself 
in favour of using the full power on all occasions. 


Query No. 

As to the advisability of adopting, . for the vacuum 
principle, a universal coupling, so that the carriages of 
the various companies may be interchanged one with 
another; and if so what coupling ? 


Answers. 

Mr. Sacre.—I consider it advisable to adopt a universal 
coupling, and that the Midland Company’s is the best. 

Mr. P. Stirling.—It is very desirable that a universal 
coupling should be adopted. Recommend the Clayton 
(Midland) coupling. 
| Mr. Jas. Stirling.—There can be no question as to 
' the advisability of adopting a universal coupling if the 
vacuum principle is decided upon. The question of coupling 
to be more fully considered before deciding. 
| Mr. McDonnell.—It is advisable. The coupling used 
| on the Midland—Mr. Clayton’s coupling. 

Mr. Kirtley.— No doubt on this point, a universal coupling 
is most desirable. 

Mr. Adams.—I consider it desirable that a universal 
| coupling should be adopted. The Midland coupling is the 
| most suitable in my —. 
| Mr. Johnson.—It is desirable to adopt a universal 

| coupling, and I recommend the Clayton coupling as 
| adopted by the Midland Company. 
Mr. Clayton.—I consider it most advisable to adopt one 
| universal coupling, so that all automatic vacuum brakes 
may be interchangeable in working upon all railways, and 
| | consider the Midland coupling the best. 

Mr. Dean.—A universal coupling most desirable. The 
| Great Western Railway Company are using the Clayton 
coupling, similar to that used on the Midland Railway, 
which is a very simple and efficient one, and the best that 
I have seen. 

Mr. Wright.—I consider an universal coupling essential, 
and prefer the latest form of coupling introduced by the 
Midland Company. 

Mr. Tomlinson.—There can be no doubt as to its being 
| advisable to adopt an universal coupling. I consider the 


long experience and practical charge of the machinery 
Sor working railways, would, if left to themselves, recom- 
mend the simple or automatic form of brake. 


Answers. 
Mr. Sacre.—Simple vacuum. 
Mr. P. Stirling.—Simple vacuum brake. 
Mr. James Stirling.—Simple vacuum brake. 
Mr. McDonnell.—I would prefer the simple. 
Mr. Kirtley.—Simple form of brake; but there is no 
doubt both Board of Trade and public opinion will insist 
on automatic action. 

Mr. Adams.—I prefer the automatic as capable of being 
more a applied than the simple. My experience ot 
this brake has been quite satisfactory, and no failures. 
One train fitted has run 10 months. 

Mr. Johnson.—Vacuum, simple, with steam brake on 
engines and tenders. 

Mr. Clayton.—I would recommend the simple vacuum 
brake. 

Mr. Dean.—As automatic action can be obtained in a 
vacuum brake'without the use of valve springs or any other 
complicated apparatus on the carriages, I approve of the 
automatic form. 

Mr. Wright.—The automatic vacuum is the simplest 
possible form I consider necessary for the circumstances 
of the Lancashire and Yorkshire Railway. 

Mr. Tomlinson.— Vacuum brake, simple. 

Mr. Webb.—The simple vacuum. 


Query No. 4. 

As to which of the two systems that have now been 

before the public—the vacuum or pressure—those present 

would recommend for adoption in the event of the Board 
of Trade insisting upon an automatic brake. 


Answers. 

Mr. Sacre.—I recommend vacuum. 

Mr. P. Stirling.—I recommend the vacuum brake. 

Mr. Jas. Stirling.— Automatic vacuum brake. 

Mr. McDonnell.—Vacuum. 

Mr. Kirtley.— Vacuum. 

Mr. Adams.—Vacuum, automatic. 

Mr. Jobnson.— Vacuum, automatic. 

Mr. Clayton.-—I should recommend the automatic yacuum 
in case the Board of Trade insist upon automatic action. 

Mr. Dean.— Vacuum. 

Mr. Wright.—The vacuum principle. 

Mr. Tomlinson.—I would recommend the vacuum prin- 
ciple in this ease. 

Mr. Webb.—Vacuum. 

Query No. 5 

As to the abcleabiliie of using Se full power of the 
brake for ordinary stops, or as to whether it would not 
be advisable to put anadditional power onto the vans, 
so that for ordinary stops the vans only should be used, 
that in so using them they should test the continuous 
brake, and, im the case of the vacuum, in toking 
of the brake in the guard’s van, abstract a sufficient 
portion of the vacuum from the whole train to do so. 
(By this means the driver would know what had been 
done, and the whole thing would be tested at each stop. 


Answers. 

Mr. Sacre.— Brake to be used at all times with full 
power at the pleasure of the driver. 

Mr. P. Stirling.—Would not recommend full power 
applied for ordinary stops, but the power applied to all 
vehicles. 

Mr. Jas. Stirling.—Full power should not be used unless 
in emergencies. 

Mr. MéDonnell.—I do not think it advisable to use the 
full power, but I would prefer applying the brake slightly 
to each carriage in the train. My drivers use about 4 in. 
of vacuum for ordinary stops. 

Mr. Kirtley.— Not the full power at each stop, but each 
wheel in train braked. 

Mr. Adams.—I think the brake power should be applied 
tothe whole of the vehicles at each stoppage, but not to 
the full power except in cases of emergency. 

Mr. Johnson.—I prefer to use the brake on the whole of 





| Clayton (Midland) coupling to be as simple as it can be 
“ 
Webb.— Yes, I consider it advisable, and the most | 
K..- coupling appears to be the one adopted on the 
Midland Line. 


the vehicles of a continuous brake train each time the 
| brake is applied, and so arranged as not to skid the wheels. 

Mr. Clayton.—I shoula recommend the using of the 
continuous brake for ordinary stops, but that it should be 
| applied moderately, except in cases of necessity. 






















































































































ENGINEERING. 


[May 6, 1881. 








MILLING 


(For Description, see Page 468.) 





DOUBLE 


Fia. 1. VAN GELDER’S 


Mr. Dean.—Onur enginemen are instructed that the brake 
must on no account be used to its full power except in cases 
of emergency, but they are allowed to use all the brakes 
on the train in ordinary stops, applying a moderate 
pressure only. 

Mr. Wright.—The driver should, in my opinion, control 
the brake power, and should be held responsible for the 
moderate use of the power at his command, using it fully 
only in case of emergency. 

Mr. Tomlinson.—It is advisable that the brake should 
be used in all stoppages, as being best to the steady 
making of stops, but full power should not be used except 
on emergency. I do not consider it necessary for any 
extra provision in the van. 

Mr. Webb.—I prefer to use the power in the van for 
ordinary stops. If the automatic vacuum principle is 
decided upon it can be used for the purpose, and the guard 
can take off his brake by destroying a portion of the 
vacuum throughout the entire train. By this means the 
the whole brake would be tested and the driver would know 
what had been done, and the ejector on the engine would 
immediately restore the equilibrium. 

Query No. 6. 

As to the number of engines and vehicles working 

passenger trains on the different railways. 
Answers. 

Manchester, Sheffield, and Lincolnshire.—160 cngines, 
778 vehicles. 

Great Northern.—370 engines, 2177 vehicles. 

South-Eastern.—-218 engines, 1962 vehicles. 

Great Southern and Western —75 engines, 433 vehicles. 

London, Chatham and Dover.—1530 engines, 63 vehicles. 

London and South-Western. —308 engines, 2353 vehicles. 

Midland.—533 engines, 3700 vehicles. 

Great Western. —524 engines, 4302 vehicles. (NotTr.— 
In addition, a portion of the goods engine stock will have 
to be fitted). 

Lancashire and Yorkshire.—224 engines, 2045 vehicles. 
(Nore.—It will be necessary to fit also a certain number 
of goods engines, say 100 engines. 

Metropolitan.—56 engines, 216 vehicles. 

London and North- Western.—501 engines, 5431 vehicles. 

Total number of engines, 3399. Total number of vehicles, 
24.360, 

AIR COMPRESSORS. 
To THE Eprtor oF ENGINEERING. 

Sir,—If Mr. Sturgeon will now satisfy me fully ona few 
points about which I am perhaps too certain, I shall be 
very happy to meet him later on, to discuss personally 
other points upon which I may be doubtful. Being, as he 
rightly conjectures, very much interested in the subject— 
too much interested to take anything for granted—1 will, 
with your permission, state my case as shortly as I can, 


GRAIN SEPARATOR, 


but clearly enongh, I hope, to prevent either of us being 
placed at a disadvantage. 

Your respected correspondent is in error when he says 
that Iam not in a position to go fully into the question, 
because I have “evidently only had experience with the 
old-fashioned slow compressors.’” My experience is pro- 
bably as great, and much more varied, than his own; and 
I was paying Mr. Sturgeon no small compliment (as I 
thought) when I spoke of the step he had taken being in 
the right direction. i asked a few questions, and for such 
particulars as have been kindly given since, I have already 
tendered my thanks; although it is impossible to agree 
with many things that have been brought forward. My 
only desire is now to obtain information that will be useful 
to your numerous readers, and I must try to deal fairly in 
this matter. 

A l4in. trunk compressor, driven by a 144 in. by 2 ft. 
steam cylinder, cannot pull up and stop a 16in. ordinary 
compressor driven bya 20in. by 4 ft. steam cylinder, unless 
the latter is very much out of order; and it is difficult to 
see what Mr. Sturgeon gains by comparing his engine with 
one that is as bad as bad can be. There are many slow- 
running compressors in this country, and also in France, 
which are working well ; and it is with a perfect specimen 
of these that the trunk compressor should be compared. 

It is easy to make the inlet valve area of an ordinary 
compressor larger even than that of a high-speed machine ; 
but it is not the size of the inlet valves which limits the 
speed of a well-designed engine of the old-fashioned type. 
I have before me the sketch of a cylinder cover for a 40 in. 
air engine, with five 8}in. valve on it (and there is plenty 
of room for more) giving an area equal to ; of the piston 
area. After carefully measuring the airway through the 
trunk of Mr. Sturgeon’s engine, I find the area is } of the 
piston area ; and comparing a 4in. x 5 ft. engine running 
300 ft. per minute, with the trunk compressor 30 in. x 
3ft. Gin., running 533ft. per minute to give the same 
quantity of air, it will be seen that the high-speed machine 
is really the worse of the two. 

As to wear and tear, and ec momy of fuel, which is a 
question I come ‘‘ down simply to,’’ it may or may not be 
worth Mr. Sturgeon’s while to follow me here; but I 
would call the attention of any one who takes an interest 
in tke subject to the fact the at the “* general practice and 
experience of the present day’’ prove the very opposite to 
what our enterprising friend would have us believe. With 
steam engines we cannot run too quickly, but with air 
compressors we cannot run too slowly. I am sorry that 
the ‘‘ nice distinction’? between reduced and prevented is 
still beyond Mr. Sturgeon, and as it is a point of very great 
importance which is being continually overlooked, I would 
go more fully into it, were it not that I have already taken 
up too much of your valuable space with what we can 
‘* discuss personally” when we meet. 

Thanking you, Sir, for making room for me, IT now con- | 
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MACHINERY. 








Fig. 2. VAN GELDER’S SMUT MACHINE. 


clude with the assurance that the little I could tell your 
correspondent about “heat and gas’ is to be found in 
many an elementary treatise. 

Easter Monday, 1881. TRAMWAYS. 


“ZE RO MOTOR.” 
To THe Epiror or ENGINEERING. 

S1tr,—In our younger days we were told ‘‘ that if the 
heavens should fall we could all catch larks,’’ as true now 
no deubt as then, but before disposing of the larks it may 
be well to consider the likelihood of having such an oppor- 
tunity to catch them. Concerning the ‘zero motor’ 
about which, of late, there are so many visionary specula- 
tions, it would seem that a moment’s consideration of the 
facts pertaining to the vaporisation and liquefaction of 
the condensible gases would satisfy any one that the scheme 
was altogether chimerical. In the vaporisation of con- 
densible gases heat is absorbed, which must be discharged 
before reliquefaction can be effected. 

Inasmuch as the specific heat of a given weight of gas 
does not vary with any change of volume, it follows that 
liquefaction is not caused by expansion, and to abstract 
the latent heat of vaporisation without compression some 
condensing medium must be provided, having a temperature 
below that of the expanded gas. The boiling point of 
ammonia at atmospheric pressure being 30 deg. below zero 
of the Fahrenheit scale, it is not at once discoverable where 
a condensing medium of lower temperature is to come from. 
Without it liquefaction does not take place, the cycle is 
incomplete, and this beautiful theory vanishes in thin air. 
Once prove that complete liquefaction follows expansion, 
and we not only have perpetual motion but a perfect ice 
machine, which once set in motion would produce ice and 
give off power to the end of time, and would require an 
Act of Parliament limiting the hours of continuous 
working, otherwise we might confidently anticipate the 
commencement of another Glacial Period. 

Yours truly, 
J. K. Krtipourn, 

5, Fast India-avenue, E.C. 


MACHINES FOR PRODUC ING COLD AIR. 
To THE EprroR or ENGINEERING. 

Sir,—I have read Mr. Kilbourn’s letter in your last 
week’s issue with considerable surprise and disappoint- 
ment. 

In the first place we are favoured with a set of calcula- 
tions, which with very slight alteration would show that 
my refrigerating machines positively produce warm air 
instead of cold, and in which [ find, to commence witb, a 
mistake of no less than: ‘at per cent., then after crediting to 
the system of surface con !ensation a balance of 33 per cnt. 
in effective production (forgetting that the waste cold air 
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at 25 deg. Fabr. can be utilised in my plan without even 
reabsorption of moisture) we are given some extraordinary 
statements respecting the necessity of having a cooling 
apparatus whic will increase in efficiency as the tempera- 
ture of the cooling water rises, and some remarks to the 
effect that the degree of nee has nothing whatever 
to do with the amount of cold produced. As, besides this, 
the final temperature of the air just after compression (see 
my letter of the 11th ult.), has been taken by Mr. Kilbourn 
for final temperature after expansion, I feel it is quite 
useless proceeding with the discussion any further on my 
part, and though regretting that | cannot say I have con- 
vinced your correspondent, | still maintain that I have laid 
claim to no advantages for my system of producing cold air 
which have not been substantiated both by theory and by 

ractice. F 

Thanking you in anticipation for the insertion of this 
etter 
ean I am, Sir, your obedient servant, 

T. B. LigutTFoor. 
Dartford Ironworks, Dartford, Kent, May 2, 1881. 


RIVET HOLES IN STEEL PLATES. 
To THE EDITOR oF ENGINEERING. 

S1r,—In speaking of the compression of the burr by the 
punch and its consequent enlargement in diameter, I 
ought, in my letter to you, to have said that the tendenc 
would be to burst the hole open, and I have to than 
“ Vulean’”’ for referring to the point. With respect, how- 
ever, to his opinion that the effect produced would be 
small, I think it can be shown from his own figures that it 
would be by no means unimportant. 

He gives the reduction in thickness of a burr punched 
from a 4 in. plate by a } in. punch, as ;; in. at the edge and 
zero at the centre. Since the under surface of the burr is 
curved I shall assume that the change in volume amounts 
toonly one-third of that due to a compression of A; in. over 
the whole area, and further, that nine-tenths of that 
volume is taken up in compression, and only one-tenth 
goes to enlarge the diameter of the burr. The enlarge- 
ment will then be nearly, 
nm d? 

4 ad 
3x2 r 96 


1b X 4x gyX 


» 8a — ’ 
y 7? Tou0 


and taking the modulus of elasticity of mild steel to be 
30,000,000 Ib., this enlargement would correspond to a 
tension of 30,000 Ib. in the layer immediately surrounding 
the hole. 

Thus, a strain nearly equal to that corresponding to the 
limit of elasticity is caused even on the above moderate 
assumptions. Yours truly, 

Falmouth, April 27, 1881. WILLIAM Sisson. 








THAMES BRIDGES. 
To THE Epiror OF ENGINEERING. 

Str,—There is one paragraph in your article of last 
week under the above heading that I have been patiently 
waiting for during the last fifteen years—I refer to that in 
which attention is directed to the lateral instability of the 
South-Western Railway Company’s Thames bridges. I 
have rowed under the Richmond and Kingston bridges thou- 
sands of times, but not once without looking up with 
feelings of wonder that such things could be in the present 
day, and that the lives of numberless passengers should be 
dependent upon the lateral stiffness of a 10 in. wide cast- 
iron arched rib about 100 ft. in length. The Tay Bridge 
fell because the cast-iron lugs to which the wind-bracing 
of the piers was attached broke away. In the bridges 
under consideration there is no wind bracing of any kind, 
and therefore the structures do not possess even that little 
lateral strength which a few weak lugs and tie-bars afforded 
to the Tay Bridge. The Tay Bridge fell with a crash loud 
enough to be heard in every railway board room in the 
world except in that of the South-Western Railway. After 
that accident I expected to see the work of strengthening 
commenced at oxce, for on attention being directed to the 
question of the lateral strength of bridges, any one ought to 
be able to see at a glance the deficiencies of the Richmond 
and Kingston bridges. It is but too true that neither on the 
Continent nor in America could examples be found of 
arched bridges for railway traffic having no lateral bracing, 
and I am prepared to bet the South-Western directors 
twelve pair of spectacles to a Railway Accident Insurance 
ticket, that when the report of the Wind Committee 
now sitting is published, it will be found that the bridges 
I refer to do not possess more than one-tenth of the lateral 
strength to resist wind pressure which the committee will 
advise to be provided in similar cases. 

Your obedient servant, 


May 4, 1881. KINGSTON, 








STEAM FIRE ENGINES IN THE NORTH 
OF EUROPE. 
To THE EDITOR OF ENGINEERING. 

S1r,— Under this heading I notice, n ENGINEERING of 
April 22, a so-called ‘literal translation’ from the Ble- 
kinge Lins Tidning, of Carlskrona, of the steam fire 
engine trials. I have now to ask you to correct these 
garbled statemer.ts. 

The first correction has reference to the results of the 
trials upon the first day. Here it is stated that no definite 
result was obtained, whereas the following was accom- 
plished. 

Time taken to raise steam to 100 Ib. pressure per square 
inch from cold water, with the single cylinder engines : 


Further, in the following trial, which was a test of the 
greatest distance to which the water could be discharged, 
the best result was got from the Ljusne engine ; but then, 
in comparing the weight of this engine with the Merry- 
weather, as you have stated in your report, the one engine 
is nearly 8 cwt. heavier than the Merryweather. The large 
equilibrium engine of Shand, Mason, and Co., which is 
likewise nearly 23 ewt. heavier than the Merryweather, was 
the worst engine in the test for throwing water to a dis- 
tance. The following were the results of the Merryweather 
and Shand, Mason, and Co.’s equilibrium. The former is 
priced at 4201., the other at 6001. : 

Vertical Jet. Horizontal. 
86 


Merryweather j in. nozzle ... 80 
Second trial }$ in. nozzle ... 80 100 
Shand, Mason and Co. 1} in. 

nozzle ... ad oes ve 85 


The above-mentioned second trial is referred to in the 
translation you publish in the last paragraph, which you 
will please correct, the following being a literal translation 
of the article which appeared in the Carlskrona news- 


paper. 

“* To our former report we should add a few words partly 
to make it more complete and partly to correct. With the 
Merryweather engine a trial was made the day before 
yesterday, when the boiler was only supplied with fresh 
water, as the mixture of salt and fresh water which was 
used the first time had occasioned the disadvantage of 
priming the boiler. This test was more favourable than 
the first ; here was used a line of hose 1050 ft. long and 
with }2 in. nozzle; the water was thrown 100 ft. from 
the nozzle. On this engine is provided a place for the 
engineer as well as on the Ljusne engine. The engineer 
can stoke the boiler from behind when travelling to the 
fire, and there is room for the firemen to ride likewise. On 
Shand, Mason, and Co.’s engines you can only ignite the 
material in the furnace from behind, and it must be stoked 
through between the wheels when at rest.” 

In the trials upon the 13th of April referred to in the 
same article, it should have been remarked that Shand 
and Mason’s engines were only pumping throngh 700 ft. of 
hose. Yours truly, 


W. Pace. 
Carlskrona, Sweden, April 30, 1881. 





THE JENKINS PUNCH. 

WE reproduce from the Iron Age the following par- 
ticulars of a new form of punch which bas recently been 
brought out by Mr. S. H. Jenkins, of 71, Broadway, New 
York, and which seems worthy of attention. The inventor 
claims that with it a smooth hole of nearly uniform dia- 
meter throughout can be made, without causing as much 
buckling and straining of the plate as is usually the case. 
It is urged that, as the lower portion of the punch is so 
much smaller than the die, less power is required in forcing 
the wad through, and there is less strain on the plate. 
Just previous to the time when the wad leaves the hole the 
conical shears take hold, and all the injured metal pro- 
duced by the first operation is reamed out. A test of the 
punch was recently made at a prominent locomotive works. 
Six plates were cut from the same sheet of the best j-in. 
boiler iron, 0.385 in. thick, put into a planer and shaped to 








proper size. Into two of them holes were then punched in 
the ordinary way, two were drilled, and the holes in the 
two others were made with the Jenkins punch. All the 
holes were spaced 2in. apart. The plates were then 
rivetted together with two ? in. rivets on a steam rivetting 
machine, the work being pronounced first-class. The plates 
were tested by Messrs. Riehlé Brothers, of Philadelphia, 
on one of their machines. The rivets of the joint made 
with ordinary punched holes were sheared at a strain of 
38,820 lb. ; those of the drilled plates at 39,210 lb., and 
those of the plates prepared with the Jenkins punch at 
39,850 lb. The size and pitch of the upper portion of the 
punch, or the ‘‘shears,” and the length of the lower 
part are regulated to suit the thickness of the iron to be 
punched. 








TIDAL AND UPLAND WATERS. 

Ar the meeting of the Institution of Civil Engineers, 
held on Tuesday, the 26th of April, Mr. Abernethy, 
F.R.S.E., President, in the chair, the paper read was on 
‘* The Relative Value of Tidal and Upland Waters in main- 
taining Rivers, Estuaries, and Harbours,” by Mr. Walter 
R. Browne, M.A., M. Inst. C.E. 

The two natural agencies which tended to keep clear the 
channels of tidal rivers and estuaries were—the tidal flow, 





Merryweather and Sons «. 9 min. 25 sec. 
Shand, Mason, and Co.... +. 10 min. 
Ljusne Company... ove +» 11min, 10 





i.e, the run of the tide passing up and down such channels 


twice in about every twenty-four hours; and the low-water 
flow, i.e., the current of water passing through such chan- 
nels between the end of each ebb tide and the beginning of 
the next flood. It was proposed to investigate the relative 
value of these two agencies in preserving the full depth and 
section of such channels. 

The author, while declining to lay down any universal 
rule, held as a general principle that the main scouring 
agent was not the tidal but the low-water flow. This prin- 
ciple could be supported by the following line of argument : 
(L) The silt, which tended to choke up tidal channels, was 
almost wholly due to the tidal water, and not to the fresh 
water. (II.) The tidal water brought up more silt on the 
flow than it took down on the ebb; i.e., on the whole it 
tended to choke the channel, not to scour it. (III.) The 
low-water flow, if left to itself, scoured away the deposit 
and kept the channel open. (IV.) Hence it was concluded 
that where the twe acted together, the scour must be due 
mainly, if not entirely, to the low-water flow, and not to 
the tidal flow. 

(I.) Rivers below the tidal area were much larger and 
much more muddy than above, the mud being derived from 
the beating of waves upon the foreshore. (II.) The banks 
of a river, between high and how water, were thickly 
covered with silt, and any single tide left a film of silt over 
the whole slope down to low water. This silting up was 
only checked by the mud on these slopes slipping down into 
the low-water channel ; and the deposit was always less in 
winter than in summer. Where low-water flow was absent, 
the channel silted up, as was shown by half-tide basins, 
and by special instances. (III.) Allrivers scoured out their 
own channels, and the low-water flow, even in tidal waters, 
kept the bottom perfectly clean, as had been proved in the 
case of the Avon. 

Low-water scour was in its nature self-regulating, whilst 
tidal scour, if it once began, would tend to increase inde- 
finitely. The essential point was to discover the ratio of 
the bottom to the surface velocity under all possible cir- 
cumstances, since it was obvious that the former alone had 
any scouring effect. A table was given, prepared from 
Graeve’s experiments on the Ouer, which showed that 
between the depths of 2 and 3 metres the ratio of bottom 
to surface velocity diminished from 0.67 to 0.55, or by 
about 18 per cent. It would thus appear that the ratio 
diminished rapidly with an increase of depth. This con- 
clusion was supported by the experiments of Mr. Révy, of 
General Ellis, on the Connecticut River, and of the Dutch 
Government, on the Lower Rhine. These observations were 
all made in ordinary fresh-water rivers; their application 
to tidal channels was doubtful, because then the river, 
instead of being (in a theoretical point of view) indefinitely 
long, fell at a short distance into an estuary whose waters 
might be considered at rest. Hence the river waters must 
expend some energy in displacing the waters of the estuary, 
and this would check their velocity higher up and near 
the bottom, and might destroy the velocity altogether. By 
the assistance of Mr. T. Howard, M. Inst. C.E., and of 
Mr. H. S. Hele Shaw, Assoc. M. Inst. C.E., the author 
was able to conduct two series of experiments on the surface 
and bottom velocities of the River Avon, in the course of 
an ebb-tide. Both series of experiments showed that dur- 
ing the greater part of the ebb the bottom velocity was 
actually nil. When about two-thirds of the ebb was over, 
the bottom layers of water appeared to start into activity, 
and to assume a velocity about two-thirds of that at the 
surface. 

The following conclusions were drawn from these and 
other experiments: In the largest rivers the bottem 
velocity was for practical purposes the same as the surface 
velocity. In ordirary rivers the bottom velocity bore to 
the surface velocity a ratio which was about three-fourths 
at 5ft. depth, one-half at 15 ft. and one-third at 25ft. In 
tidal channels, such as the Avon, during two-thirds of the 
ebb, the slope of the surface was exceedingly small ; and 
while the surface velocity was large, the bottom velocity 
was nil. During this period no scour, but rather deposit, 
was goingon. For the remainder of the ebb the conditions 
approximated to those of an ordinary river ; scour did go 
on, but its amount was insufficient to sweep away the silt 
which had been deposited, not only at the top of the tide, 
but also during two-thirds of the ebb. At the same time 
there were certain circumstances in which the tidal waters 
might have a distinct scouring effect ; viz., if they were so 
far kept back (either artificially or by soaking into wide 
mud flats), that a portion of them remained to increase the 
velocity of the low-water flow. 

Opinions were quoted to show that while the author’s 
views were opposed to those of many engineers they were 
supported by others, and by numerous facts adduced in 
evidence before the Tidal Harbours Commissioners, and 
elsewhere. With regard to the practical application of 
these principles, it was suggested that, whether a given 
diminution should be made in the tidal area of any river, 
would be as follows: The low-water discharge at some 
point below the proposed embankment should be carefully 
measured, and the total discharge of the inland or fresh 
waters should be measured at their entrances into the tidal 
area. The difference between the two would show the extent 
to which the low-water flow was increased by tidal waters. 
The effect of the proposed operations might then be judged 
of, by ascertaining how far they would reduce, no t the 
cubic content of water passing up and down on each side, 
but the area of mud, which was submerged by the tide, and 
thence contributed to the low-water flow. 

Embankments had frequently proved beneficial rather 
than the reverse ; a fact explained by the author’s experi- 
ments, since the level of the ebb-tide would in consequence 
fall more rapidly, and the point at which the water at the 
bottom began to move would be reached at an earlier 
period. Another application of the principle was to the 
ee called ‘‘ dockising,’’ a process which had frequently 

een condemned on account of supposed injury to the river 
iteelf, or even to the estuary in which it flowed, but, as 








would appear from this paper, without foundation. 
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~ NOTES FROM CLEVE LAND “AND THE 
NORTHERN COUNTIES. 
MIDDLEsBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the demand for 

pig iron was very small, and prices though nominally the 

same as during the previous week, were actually easier, 
for buyers did not so readily give the price quoted for No.3 
prompt, 38s., and would not buy at all forw ard, for they 

hope for more favourable prices, if the make continue to 
exceed the consumption as it is now doing. It is true the 
stocks in makers’ bands are decreasing, but this is counter- 
balanced by the increase in their own and the warrant 
stores. Warrants are in poor demand, but holders are 

very desirous of selling in some cases, and accordingly prices 
are not firm, but are only ls. per ton above makers’ iron, 
whereas they should at least be 1s. 6d., that being the cost 
of making a warrant. The ironmasters’ returns for April 
are fully as satisfactory as had been looked for, an increase 
of stock of about 5000 tons being predicted, whereas the 
actual increase is 5624 tons. One furnace produci ing 
hematite iron bas been blown out during the month, and on 
April 30, out of 166 furnaces erected, 119 were in operation, 
against llla yearago. The output of Cleveland iron was 
147,614 tons by Middlesbrough furnaces (decrease upon 
March 2923 tons) and 29,350 tons by other North of 
England furnaces (increase 23 tons); while of hematite 
and spiegeleisen 55,975 tons were m: ade (955 tons increase), 
the total output being 232,939 tons, or 1945 tons decrease. 

The total stock was 411,981 tons (5624 tons increase). The 
exports amounted to 78,894 tons, 2715 tons decrease upon 
March and 9124 tons upon April last year. 

Engineering, Ironfounding, §c.—The engineers have 
not received many more orders recently, but they have had 
a greater number of inquiries, and if the prices offered 
were anything like, remunerative business would result. 
The ironfounders are doing a better trade, but at miser- 
ably low prices, and there does not seem to be any hope of 
advancing them at an early date. Wire manuf: ucturers 
are ste: adily engaged, and galvanisers have plenty of orders 
in hand, but the universal complaint is that very low prices 
have to be taken to secure orders. 








Manufactured Iron and Steel.—The finished iron manu- 
facturers have been more successful of late in getting 
orders, and there are few firms who have need now to 
press for work, therefore they are able to maintain the 
advanced prices, and only make concessions to old customers 
under special circumstances. Merchants are offering plates 
and bars at less than the producers will accept, but not in 
any large quantities. The Imperial Iron Works at South- 
bank, which were lately stopped as the creditors would not 
carry them on any longer by reason of their unprofitable- 
ness, are to be sold by aucticn, and can be bought for one- 
fourth of their original cost. The Erimus Steel Works 
are shortly to be reopened, and it is reported that Messrs. 
Dorman, Long, and Co., of the West Marsh and Britannia 
Iron Works here, are about to adopt the latter establish- 
ment for the rolling of steel rails. Another new steel 
works, in addition to tbat in which Mr. Sidney Thomas is 
interested, is contemplated. 

The Stephenson Centenary.—The Newcastle people are 
to celebrate the centenary of the birth of ¢ reorge Stephenson 
on the 9th of June with becoming écla¢. There will be a 
procession of different types of engines from the central 
station at Newcastle to Wylam, his birthplace, an exhibi- 
tion of models of locomotives, and a grand banquet. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—Steam coal has exhibited a firmer tone. The 
heavy demands made upon shippers by recent arrivals of 
tonnage are having the effect of strengthening prices in 
quarters where they had a tendency to weaken, and of 
supporting other sellers who have all along expressed their 
determination to maintain quotations. The pressure for 
sh ippin ig accommodation has been severe during the past 
week, all the docks have been crowded with tonnage. For 
iron ore the demand continues devoid of any signs of 
activity. There are a few iron orders in the market, but 
not a very pressing demand apparently for the United 
States. 

Bristol Tramways.—On Saturday the Bristol Tramways 
Company commenced running on what we may call the 
completed sections of their system. There was no formal 
ceremony. Now passengers may travel without changing 
from Redland to the Joint Station, from LEastville 
to Redland, from St. George’s to Bristol Bridge and 
Bedmirster, and from the Hotwells to the Joint Station 
and Totterdown. The fares have been revised, and ranga 
from threepence to a penny. 





Newport.—Coal clearances have been active. In fact, 
there is, if anything, a better feeling this week in con- 
sequence of shippers being so well supplied with ready 
tonnage, and prices are firm. In the iron trade there is 
not much movement to record. The works continue to go 
on steadily, but prices are not so healthy as could be wished. 
Iron rails and bars are quoted at about 51. 2s. 6d. to 51. 5s. 
at the works. With regard to iron ore, it is not certain 
that prices have reached their minimum; but, at all events, 
they ; uve gone so lo was to make business very difficult. A 
falling market must stoo somewhere, and it does not seem 
possible that the price of this article can go much lower. 


Coal Shipments at Penarth.—The shipments at Penarth 
Dock last week were the largest yet quoted, the quantity 
being 440,074 tons. 


Dock Extension at Cardif.—An adjourned meeting took 
place on Mondayat the Bute Docks office, between the Dock 
Extension Committee and Mr. W. T. Lewis, when the sub- 
ject of increased dock accommodation was further discussed, 
but no definite resulution was arrived at. It was stated, 





however, that provided it could be shown to Lord Bute’s 
satisfaction that such a new dock as had been suggested, 
and which would cost at least 500,000/., would prove remu- 
nerative to the owner, his lordship would be prepared to 
commence the constraction of it at once; and that it had 
better be not exactly on the lines as originally drawn for the 
Roath Dock, sanctioned by Parliament in 1874, but more 
on a paralel line with the edge of the foreshore, and that 
the consent of the Board of T rade to such a diversion would, 
it was anticipated, be readily given. 





NOTES FROM THE NORTH. 
GuLascow, Wednesday. 

Glasgow Pig-Iron Market. — The warrant market was 
somewhat stronger last Thursday, and prices met with an 
advance to the extent of 2d. per ton over those quoted at 
Wednesday’s close. There were transactions during the 
forenoon at from 47s. 8d. to 47s. 10}d. cash, and ‘from 
47s. 10d. to 47s. 11}d. one month, the elose being 47s. 10d. 
and 47s. lld. eash and one month respectively. The 
quotations in the afternoon ranged from 47s. 9d. to 
47s. 10}d. cash and from 47s. 10jd. to 47s. 11d. one month, 
and at the close of the market there were buyers at 
47s. 10d. cash and 47s. 11d. one month, and sellers asking 
id. per ton higher. Friday’s market was firm at the 
opening, but towards noon it became easier. Prices closed 
21. under those of the previous day, and at about the same 
figure as at the close of the previous week. A fair amount 
of business was done during the forenoon at from 47s. 105d. 
down to 47s. 9d. cash, and ‘from 47s. 1lid. down to 47s. 10d. 
one month, and there were sellers at the close asking 47s. 9d. 
cash and 47s. 10d. one month, and buyers near. Business 
was done during the afternoon at 47s. 81d. to 47s. 8d. cash 
and at 47s. 4d to 47s. 9d. one month, the market closing 
with buyers offering these prices, and sellers wanting $d. per 
ton higher. As Monday was one of the statutory bank 
holidays there was no meeting of the ‘‘iron ring’’ for the 
transaction of business. Yesterday’s market was quiet 
and fairly steady, and the closing prices were about ld. per 
ton under those of last Frid: ay. Iron changed hands 
during the forenoon at from 47s. 7d. down to 47s. 6d. cash, 
and at 47s. 8\d. to 47s. 7}d. one month, and the closing 
quotations were, buyers at 47s. 6jd. cash, and 47s. 8d, 
one month, and sellers seeking jd. per ton more. The 
afternoon market was quiet and steady, with basiness 
done at 47s. 6d., 47s. 7d., and 47s. 74d. cash, and 47s. 8d. 
to 47s. 8id. one month, and the close was rather buyers at 
47s. 7d. cash and 47s. 8d. one month. The market opened 
this forenoon steady, with business dune at 47s. 7d. to 
47s. 74d. cash, and 47s. 8}d. one month, receding to 
47s. 6d}. cash, and 47s. 8d. one month, the close being 
buyers at 47s. 64d. cash and 47s. 8d. one month, and sellers 
very near. A limited amount of business was done in the 
afternoon at 47s. 64d. to 47s. 7id. cash, and at 47s. 8d. to 
473. 8id. one month, and at the close there were buyers 
offering 47s. 7d. cash, and sellers asking 47s. 7$d. 
There is almost an entire absence of animation in the 
Glasgow iron trade at the present time, both buyers and 
sellers being possessed by a feeling of languidness which is 
rarely met with in this market. “Still, some business has 
been done in warrants during the past week, but the prices 
have fluctuated in only a very trifling degree. It is not 
anticipated that any marked improvement is in store for 
the immediate future. The demand remains exceedingly 
dull both for the United States and for Germany, but there 
is a little more doing with France, und there is a slightly 
better feeling in Australia. No signs of improvement are 
shown in respect of the demand for home consumption. 
Searcely any change can be reported in regard to shipping 
iron, but any movement that there may be is in favour of 
buyers. While official quotations for makers’ iron are 
practically unaltered, it is worthy of note that second-hand 
parcels are being pressed on the market at somewhat lower 
rates. Cumberland hematite pig iron is difficult to sell, 
and it is reported that some have been offered for sale -~ 
vately within the past few days at 55s. per ton, which is 
remarkably low price. One additional blast furnace hes 
been blown in at Ardeer Iron Works, thus increasing the 
number in actual operation to 122 as against 116 at this 
time last year. Six furnaces are producing hematite pig 
iron. Last week’s shipments of pig iron from all Scotch 
ports amounted to 13,147 tons as compared with 17,747 tons 
in the corresponding week of Jast year. At the end of last 

week the stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores stood at 550,251 tons, the amount 
transferred from makers’ yards daring the week being 
1849 tons. 


The House of Commons Committee on the Tay Bridge 

3ill.—It was anxiously hoped, and even thought likely, 
that this Bill must have been remitted to the same Com- 
mittee of the House of Commons as had the Tay Bridge 
under consideration in last session of Parliament; but it 

was eventually found that to wait till a time when it would 
be possible to bring all the members together again for that 
purpose would be to endanger its passing during the pre- 
sent session, as it might not reach the House of Lords in 
time. It has been resolved to make it one (the fourth) of 
a group of Scotch Railway Bills, the committee, consisting 
of Mr. Portman (chairman), "Mr. Carpenter Garnier, 
Viscount Folkstone, and Mr. Rendel. It seems that there 
is no chance of it being reached till some time next week. 


Wick Harbour Trust.—The plans for the extension of 
Wick Harbour were under the consideration of the Har- 
bour Trustees yesterday, and it was eventually resolved 
that, in approaching the Government for the remission of 
the debt, the three plans that were sent in by Mr W.R. 
Kinip ple (Greenock), Mr. W. Dyce Cay (Edinburgh), and 
Mr. Sandeman (Sunderland), should be submitted as 
evidence of the intention of the trustees to undertake the 





improvement of the works. 





Drainage Works at Kirkcaldy.—The Police ( Commis- 
sioners of Kirkcaldy have just commenced to carry out a 
scheme of drainage works for the town, which will cost 
several thousand pounds. An effort will be made to com. 
plete the works during the summer season. 


Proposed Gas Appartus' Exhibition in Edinburgh.—At 
a meeting of the Edinburgh Association of Science and 
Arts, held on Monday night, Mr. Kemp of Leith announced 
that it was contemplated to hold during the summer in 
Edinburgh a Gas Apparatus Exhibition, somewhat similar 
to that held in Glasgow last year 

The Ship Joiners’ Strike.— This unfortunate strike 
seems to have reached the ‘‘ beginning of the end.”’ It 
began with some 900 to 1000 hands, and has only been in 
progress for a short while, and yet, from a variety of 
circumstances, the number of men on the strike roll was 
reduced to about 500 this morning. From the first it was 
not, under the existing condition of things, worthy of an 
enthusiastic defence. Two large firms had yielded all the 
men asked, namely, an advance of jd. per hour; and hence 
their hands were retained at work. Then, again, the 
strike did not extend to Dumbarton, Port-Glasgow, 
and Greenock. Furthermore, the ranks of the strike 
list have for some days been rapidly reduced | in 
number; and last, though not least, Messrs. James 
and George Thomson conceded the advance of 4d. 
per hour yesterday, and sent for their workmen, 
100 or so of whom were started to-day at breakfast 
time. One point worthy of consideration is that the 
employers have not been in the babit of reducing the wages 
by anything less than 4d. per hour, and yet the ry expecte ry 
to compromise the matter by offering an advance of } 
per hour. ‘They were very foolish in allowing the strike 
to commence without considering all the circumstances by 
which the question was surrounded, as did Messrs. Napier 
and Sons, and Messrs. D. and W. Henderson and Co. It 
is to be feared that, when the strike finally terminates, 
some of the firms will find difficulty in getting as many 
bands as they want. 





BELTING AT THE SYDNEY ExuisiTion.—We notice 
that a bronze medal and diploma have been awarded to 
Mr. Maurice Gandy for his American cotton belting, 
shown by him at the Sydney Exhibition. 





Tue SimpLon TUNNEL.—The committee appointed by 
the French Chamber of Deputies to consider this subject 
to which we recently referred, has been constituted, and 
has elected M. Pascal-Duprat as Preident. 





Tue Croton Aquepuct, New Yorx.—We notice 
that Mr. Isaac Newton has just been appointed chief 
engineer of the Croton Aqueduct. The appointment is an 
excellent one, as Mr. Newton brings a large and varied 
professional experience to his new post. 





THe MELBOURNE EXHIBITION.— Messrs. Hatton, Sons, 
and Co., of the Bradley Iron and Tinplate Works, Bilston, 
and Broadwaters Works, Kidderminster, have received an 
award of the first order of merit at the Melbourne Exhi- 
bition for excellence of quality in the manufacture of their 
sheet iron tin-plates and large-sized tin-sheets. Messrs. 
Hayward Tyler and Co. have also been awarded at the 
Melbourne Exhibition, 1881, the first order of merit for 
their exhibit of aérated water machinery, as also a second 
order of merit for a special machine. 





THE INSTITUTION OF CIVIL ENGINEERS.—The fifty- 
third anniversary of the incorporation of this Society is to 
be celebrated by a conversazione to be given by Mr. 
Abernethy, President, and Mrs. Abernethy, at the South 
Kensington Museum, by permission of the Lords of the 
Committee of Council on Education, on Friday the 3rd of 
June. The last ballot for members during the present 
session will be taken on the 31st inst., but all nominations 
to be disposed of before the recess should be delivered to 
the secretary by the 10th inst., or possibly they may be in 
time if received by the 17th inst. 





Tue INSTITUTION or Civit ENGINEERS.—At the 
meeting on Tuesday, the 3rd of May, Mr. James Abernethy, 
F.R.S.E., President, in the chair, it was announced that 
the Council had recently transferred Messrs. John Addy, 
James Barr, George Garnett, John Standfield, Walker 
Stead, and James Birdsall Walton to the class of members ; 
and had admitted Messrs. Richard Carruthers Armstrong, 
Paul William Byers, Philip Lawrence Foster, John Kaehler 
Hutchins, Ernest Charles Knight, Outram Faithfal 
Monier- Williams, Arthur James Russell, Charles Stronge, 
and Robert William Waddell, as students. The monthly 
ballot resulted in the election of Messrs. Robert Haire, 
District Engineer, Board of Works, Dundalk; William 
Coupar Rennie Engineer-in-Chief, Kathiawar State Rail- 
ways; and Frederick Simon, late Executive Engineer, 
P.W.D., India, as members; of Messrs. Robert Sanders 
Anderson, Stud. Inst. CE., Penicuik, N.B.; Sydney 
Walker Barnaby, Stud. Inst. C.E., Messrs. Thornycroft 
and Co., Chiswick ; Patrick Paget Dease, Executive Engi- 
neer, P.W.D., India; Arthur Scudamore Emery, Stud. 
Inst. C.E., Sevenoaks; George Smith Hird, Aberdeen ; 
Ambrose Augustus Myall, Westminster; Samuel Hall 
Parker, Stud. Inst. C.E., Bala, N. Wales; Edward Powell, 
Swansea; Frederick Reilly, Stud. Inst. C.E., Assistant 
Engineer P.W.D., India; Orton Gastrell Smart, Assistant 
Engineer P.W.D., British Burma ; Robert Henry Smith, 
Sattersea Iron Works; Maximilian Richard Western, 
Belvedere-road, Lambeth; Otway Edward Woodhouse, 
Stud. Inst. C.E., L. and 8S. W. Railway, Nine Elms; and 
Ralph Henry W. = Leeds, as associate members ; and of 
— Wilson Baird, Capt. R E , Trigonometrical Survey, 
ndia. 
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CONTINUOUS BRAKES. 

A Goop many rumours have recently been abroad 
respecting the alleged intention, on the part of the 
London and North-Western Railway Company, to 
abandon the Clarke and Webb chain brake, which 
they have so long upheld, and to associate them- 
selves with some other railway companies in the 
adoption of a form of vacuum brake, with a stan- 
dard pattern of hose couplings which should be 
common to the several lines, so that, if necessary, 
the rolling stock should be interchangeable. These 
rumours appear to have had their rise in a so-called 
conference of railway engineers, which was held 
about a month ago at Euston Station, and we have 
hence thought it well—in order to show what this 
conference really amounted to—to publish the 
official report of the proceedings in exrtenso, on 


page 461 of the present number. A perusal of the 
report will, we think, be sufficient to show that a 
vast amount of unnecessary importance has been 
attached to this meeting. The meeting was held 
under the chairmanship of Mr. F. W. Webb, of the 
London and North-Western Railway, and was com- 
posed, besides, of the locomotive superintendents 
of nine English and one Irish line, the carriage 
superintendent of the Midland Railway being also 
present. The chief object of the meeting, as 
explained by the chairman, was to determine upon 
a form of standard hose coupling which should be 
applicable to the various vacuum brakes in use on 
all the lines represented at the conference ; and 
that this object was a perfectly justifiable one, is 
undeniable. If the companies represented propose 
for the present to continue the use of some pat- 
tern of vacuum brake, then it is undoubtedly more 
convenient for all parties that a standard form 
of coupling should be used ; but it must be remem- 
bered that this is a point which in no way affects 
the efficiency or otherwise of the brakes so proposed 
to be adopted. As regards the London and North- 
Western Company, nothing whatever was said at 
the conference respecting the alleged abandonment 
by them of the chain brake ; but it appears that, 
as there are no signs of that brake being adopted by 
their neighbours, Mr. Webb advocates that they 
should alter a portion of their stock, so that it 
can be run on trains of adjoining companies fitted 
with some type of vacuum brake. 

But those taking part in the conference did not 
confine their attention to the question of a standard 
coupling only. Other points were discussed, and 
answers given to a series of formal questions which 
had been drawn up with a view of eliciting the 
opinions of the meeting. These questions, with 
the answers to them, are given in the report of the 
proceedings, and save that they show that amongst 
engineers advocating vacuum brakes, there is a 
want of uniformity of opinion as to the desirability 
or non-desirability of automatic action, they can- 
not be said to be of much interest. In order to 
fairly estimate the bearing of these answers to the 
questions asked, it is necessary to consider of whom 
the conference was composed. It is stated in the 
report that with the exception of Mr. G. Brittain, 
of the Caledonian Railway, who was unable to be 
present, every engineer invited attended the con- 
ference. It will thus be seen that on convening 
this meeting care was taken to only issue invita- 
tions to those who had already (with the exception 
of Mr. Webb) pledged themselves to the vacuum 
system. This was no doubt an excellent way to 
obtain unanimity of opinion, but it will scarcely 
increase the respect with which that opinion will 
be received by the public. Considering that all the 
engineers present at the conference had, with the 
exception of the chairman and one other, long ago 
shown their preference for the vacuum system by 
introducing it on the lines with which they are 
respectively connected, we are ata loss to under- 
stand what was to be gained by formally stating that 
preference in reply to a series of questions. The 
proceeding almost looks as if those taking part in the 
conference had come together for mutual comfort 
and support. In saying this we have no desire to 
undervalue in any way the professional standing of 
the engineers who took part in the conference. 
Their abilities and practical skill are well known, 
but at the same time they only represent one side 
of the question, and there are plenty of railway 
engineers of equal skill and experience who would 
had the questions been submitted to them—have 
expressed diametrically opposite views. Looking 
at the manner in which the conference was con- 
ducted, it certainly appears as if a deliberate 
attempt had been made to exclude from consider- 
ation all the results of experience on the London, 
Brighton, and South Coast, the North-Eastern, the 
North British, the Glasgow, and South-Western, 
the Great Eastern, and other railways on which 
the Westinghouse system has been extensively 
tested. Altogether, the conference greatly resembled 
a meeting of a Conservative Government called 
together to discuss the relative merits of a Conser- 
vative and Liberal policy. 

We have no intention of discussing here the 
relative merits of the Westinghouse and the 
various vacuum systems of continuous brakes. 
Our opinions on this subject and on the necessity 
of automatic action are well known, and there 
has been nothing whatever in recent expe- 
riences to make us modify these opinions in 








any way. In all thoroughly conducted public 





trials the Westinghouse system has proved itself 
the best, and it is at the present time in far 
more extensive use than any other system, while 
in all cases where papers on continuous brakes 
have been read at the Institution of Mechanical 
Engineers or before other societies of importance 
the evidence evolved during the discussions has 
been overwhelmingly in its favour. Under these 
circumstances there is little chance of either the 
Board of Trade or the public at large being 
influenced by the opinions expressed at one-sided 
meetings. In conclusion we may remark that 
the Duke of Sutherland and other gentlemen con- 
nected with the London and North-Western 
Railway, who are now on a tour of inspection 
in the United States, cannot do better than 
devote a portion of their time to thoroughly 
investigating what is being done with the Westing- 
house brake in that country. If they do so 
they will, we venture to say, bring home a 
store of facts which will have a most material 
influence on the settlement of the brake question 
here. 








THE DYNAMITE LITIGATION. 

Tur case of Nobel’s Explosives Company v. 
Jones, Scott and Company, in which judgment 
was delivered by the Court of Appeal on Friday 
last, is one ramification of the extensive litigation 
which has arisen upon the dynamite patent, taken 
out in this country in 1867 on behalf of Mr. Nobel. 
Messrs. Krebs, of Cologne, patented in England a 
similar preparation of nitro-glycerine, which is 
known in the market as lithofracteur, and which 
was recently decided in the House of Lords to be 
an infringement of the plaintiff's patent. The 
present action was brought in reference to the part 
which the defendants, Messrs. Jones, Scott and 
Co., have taken since the year 1877, in the importa- 
tion of lithofracteur, and has raised some nice 
questions as to user and infringement. 

At the trial before Vice-Chancellor Bacon, whose 
decision has now been reversed by the Court 
of Appeal, it appeared that the consignments 
of lithofracteur complained of were made by 
Messrs. Krebs to their agents in London, by whom 
a license to import lithofracteur was held in con- 
formity with the provisions of the Explosives 
Act. Before such a cargo can be transhipped or 
unloaded in the Thames, it is necessary, under the 
provisions of that Act, to obtain the permission 
of the Custom House authorities; and for that 
purpose to produce the license and also an undei- 
taking signed by the “ importers.” Messrs. Jones, 
Scott, and Co., were requested by the consignees, 
as a favour, to take the necessary steps to clear the 
goods through the Custom House as indicated 
above, and for that purpose the bills of lading were 
handed over to them (thus constituting them the 
“importers” within the meaning of the Explosives 
Act) together with Messrs. Krebs’ license. The 
defendants wrote to the Custom House notifying 
the arrivals of the consignments, enclosing the 
necessary papers, stating that they were not the 
owners of the goods, and asking for permission to 
tranship. This permission was given and handed 
over to Messrs. Krebs’ agents, and there the 
defendants’ connexion with the transaction ceased. 
It was made quite clear that further than this the 
defendants had nothing to do with the importation, 
and that they had no interest in nor control over 
the cargoes. 

Two contentions were raised by the plaintiffs 
upon this state of facts; first, that the tranship- 
ment of the lithofracteur in the Thames was a 
“user” of the patent ; and, second, that the part 
taken by the defendants in the transaction 
amounted to an infringement. Upon the first 
point the Vice-Chancellor rightly ruled that the 
essence of the patent consisting in the safety with 
which the material could be handled, any handling 
of the material was a user, more especially as the 
explosive nitro-glycerine could not have been tran- 
shipped at all, under the Explosives Act, had it 
not been made safe by the method of the patent. 
The ruling of the Vice-Chancellor upon this point 
was upheld by the Court of Appeal. 

Upon the second point the Vice-Chancellor held 
that since the part which the defendants took in 
the matter was one without which the importation 
could not have been effected, and since the plaintiffs 
had sustained damage by the importation, and that 
importation had been through the instrumentality 
of the defendants, they were therefore liable. No 
doubt there were various dicta, in general terms 
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which tended to support this view of the matter. In 
Betts v. Neilson, (L. R. 3 Ch. Ap. 438) Lord Chelms- 
ford says “ The infringement of a patent is a tort, 
and all persons who are in any way acting towards it 
are jointly answerable,” and there are other cases in 
which similar dicta occur. The Court of Appeal has, 
however, reversed the Vice-Chancellor’s decision on 
this point, on the ground that in this case the 
defendants had neither possession of nor control over 
the article, nor any interest in the transactions. The 
peculiar properties of the invention, the safety 
which it supplied, were immaterial to them, and 
since their only function was, as Custom House 
agents, to get the delivery order as described above, 
they could not be said to be making, using, or vend- 
ing the patented article. The action isan illustration 
of the trouble caused by the strained application of 
dicta in general terms, and the decision limits the 
authority of the dicta in question to cases of direct 
agency. 








RECENT GAS BURNERS. 

JupGrInG from a paper lately read by M. Cornault 
before the Société des Ingénieurs Civils in Paris, 
and to which we are indebted for the following data, 
it is evident that gas engineers abroad have received 
a similar stimulus from the enthusiastic, though at the 
same time critical, reception awarded by the public 
to the electric light, to that which is so apparent 
at home. Gas companies on the Continent are 
generally heavily handicapped in their competition 
with other sources of illumination by the high price 
they have to pay for their coal, and, consequently, 
any means by which they can increase the intensity 
of the light they supply is a gain to them, not only 
in their race with the powerful electric arc, but 
also with the modest lamp and humble candle. 

It appears somewhat paradoxical that the mem- 
bers of the two rival systems should be directing 
their efforts in exactly opposite directions. The 
electricians are striving to subdivide their light, 
and to bring it within limits suitable for domestic 
purposes. Gas engineers, on the contrary, are 
endeavouring, by increasing the dimensions of their 
burners, to augment at the same time the intensity 
of the flame and to obtain a greater illuminating 
effect for each cubic foot of gas burnt. 

M. Cornault, passing by the burners of the Com- 
pagnie Parisienne, Coze, Mallet, Sugg, Giroud, 
Wigham, and Gautier as already known, confined 
his attention to the still more recent forms, viz., the 
Marini-Goelzer, the Bengel, the Ulbrich and 
Messmer, and the Siemens regenerative burner. 

The Marini-Goelzer burner is circular, the largest 
size being 5.24 in. in diameter with 250 holes. It has 
no chimney, but is provided instead with a central 
core or guide constructed in the form of a pear either 
of porcelain pierced with holes, or of glass. This 
core fulfils in an inverse manner the functions of a 
chimney, and prevents the flame from dividing or 
flickering. Air is supplied to the exterior of the 
flame from outside of the lantern by a glass cup, and 
to the interior by a copper cone placed above the 
cup. When the central core is of porcelain, the 
holes in its surface act as passages for air to the 
interior of the flame. 

The burner constructed by M. Bengel, but which 
is due to M. Schaeck, is of a somewhat novel form. 
The emission of gas does not take place through a 
number of holes as ordinarily, but by a continuous 
circular slit. Two thick metallic rings form the 
lips of the burner, and there is neither steatite to 
break nor holes to lose their shape or to become 
stopped up. The flame rising from the slit and 
impinging on a disc spreads out and mixes inti- 
mately with the air which arrives by numerous 
passages. It is necessary that this, and indeed all 
high intensity burners, should be provided with 
regulators, as unless the supply is carefully governed 
their illuminating power is subject to very con- 
siderable variation. The form of this lamp is 
such that it readily lends itself to an arrangement 
whereby its useful effect may be sensibly augmented. 
By encompassing the globe with a glass cylinder, 
the air which maintains the combustion arrives in 
a heated state, which is an essential condition for 
economical working. From experiments made 
some years ago by M. Lefebre, it appears that if the 
air which maintains the combustion of a gas flame 
be exposed to a preliminary heating by a passage 
through such a double envelope a marked improve- 
ment is obtained even with ordinary burners. 

The burner of Ulbrich and Messmer bears a 
striking resemblance to the well-known Sugg 
model, It is composed of several concentric rings 


of steatite, pierced with a great number of holes, 
and mounted upon annular chambers in which the 
gas expands. 

Mr. Frederic Siemens’ regenerative burner, of 
which we annex illustrations, is constructed on 


hydrogen, carbonic oxide, carburetted hydrogen, and 
various hydro-carbons, such as acetylene, ethylene, 
benzine, &c. The first three substances burn without 
giving any appreciable light, while the latter, 





decomposing in the heat of the flame, liberate a por- 
tion of their carbon in the form of solid particles, 
which, becoming incandescent, glow with an intensity 
that increases rapidly as the temperature of the flame 
rises. 


rays of higher refrangibility, that is to say, such as 


melting points of silver and wrought iron (2370 or 
2550 Fahr.), the light becomes sensibly whiter. 

To raise the heat of his flame and to obviate the 
cooling action of the inert nitrogen, Mr. Siemens 
utilises the waste heat of the products of combus- 
tion by the simple regenerative apparatus shown in 
the illustrations. 


The gas enters by a pipe / into the annular cham- 
ber B, from whence, after expanding to atmospheric 
pressure, it is delivered by a series of small vertical 
pipes ¢ of about 0.2 in. in diameter, forming the 
burner. At the mouth of the tubes it mixes with 
the air which escapes at O after having been heated 
by contact with the walls of the chamber A through 
which it passes. The luminous sheet of flame 
formed by the juxtaposition of the numerous jets 
of gas rises from the burners as far as the upper 
edge of the refractory cylinder ¢d, when it is sud- 
denly reversed and sucked down into the chamber 
C by a lateral chimney L (Fig. 1). The walls of 
the chamber C are strongly heated by the products 


notched deflector at O (Fig. 4) divides the air cur- 
rent, while a second deflector about 3 in. higher 
breaks up the gasjets, and thus the intimate mixture 
of the two is assured. 

The early forms of this burner contained arrange- 
ments to increase the regenerative surfaces by 
means of baffle-plates of different forms, but these 
have been omitted by the French manufacturers for 
the sake of simplicity. The annexed Table gives 
in English measures the consumption and useful 
effect stated by M. Cornualt to have been obtained 
in practice from various kinds of burners including 
those described above. 

The bats-wing burners (bee papillons) are of 
the ordinary type, the second one being distin- 








An elevation of temperature not only aug- | 
ments the brilliancy of the light, but also produces | 


are found towards the violet end of the spectrum. | 
When the combustion takes place between the | 


The burner consists essentially | 
of three concentric chambers of cast iron or bronze. | 


of combustion and the stream of air travelling past | 
them in the opposite direction attains a temperature | 
near upon 930 Fahr., before it meets the gas. A | 


bats-wing burners arranged in a circle about 6 in. 
in diameter, and is fast becoming common in our 
London streets. 

It is worthy of note that the Table commences 
| with a consumption of .4875 cubic feet per candle 


entirely different principles from any of the preced-| power per hour, and ends with a consumption of 
ing. As is well known, lighting gas is composed of | only .12375 cubic feet for the same light. 


| Bearing in mind that this wonderful advance in 
economical working has been effected in little more 
than two years, it is evident that, however sound 
asleep the gas companies may have been in the 








\ Section FYY 

















warmth of their monopoly and unvarying dividends, 
they have received a rousing from the electric light 
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that will be of immense advantage both to them and 

| to the public ; and that, for the future, they anti- 
cipate earning their profits, as do other manufac- 
turers, by studying the requirements of their 
customers, 


THE IRON AND STEEL INSTITUTE. 
| Tur twelfth annual meeting of the Iron and Steel 
Institute commenced on the morning of the 4th 
| inst. at the hall of the Institution of Civil Engi- 
jneers. After the reading of the minutes of the 
| Diisseldorf meeting, the retiring President, Mr. 
| Edward Williams, said that before vacating the 
| chair he had yet one pleasing duty to perform, viz., 
to present to Mr. Menelaus the Bessemer medal 
| which had been awarded to him by the Council, in 
| which choice he was sure all the members would 
|concur. He referred to his intimate acquaintance 
| with Mr. Menelaus during the last thirty years, 
}and paid a fitting tribute to his competent and 
faithful management at Dowlais, and the high 
| esteem he had won for himself there. 

Mr. Menelaus thanked the Council for the honour 





guished as the bec de Ville de Paris. The burner | they had done him, and then referred to Sir Henry 
de la Rue de Quatre-Septembre, consists of six | Bessemer’s first attempts at Dowlais to produce his 
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metal, which had resulted in complete failure and 
disappointment to all concerned. The process, he 
said, was to-day substantially as Bessemer had left 
it, and he himself did not anticipate any great 
improvements in it in the future. The size of the 
plant had been enlarged, and they had now 
reverted to the inventor’s original idea of running 
the metal direct from the blast furnace into the 
converter without re-melting it. When they com- 
menced making rails, he said the price was 17/. per 
ton, and he then clearly foresaw that if they were 
to compete successfully with iron rails, steel rails 
must not be dearer. At present the iron rail 
trade was practically dead, at least in all countries 
where common sense and free trade prevailed, and 
putting iron rails in the present day on railways 
he looked on as being on a par with arming the 
Scots Greys with copper swords ; the life of steel 
rails being at least three times that of iron ones. 
Next to the rail trade he thought the most important 
application of steel would be for shipbuilding, as 
lately when in Glasgow he saw an old dream of his 
realised in the launching of the Servia. He said 
the chief difficulty he now saw to the further 
introduction of steel plates for vessels lay in the 
price, which, according to his views, must not be 
dearer than those of iron, heavy steel rails having 
now been brought down to a similar price to that 
obtainable for those made of iron. Although the 
increased strength of steel had not tended to a 
diminution in the weight of the rails used, yet he 
hoped this would not be the case in building 
ships, and that they would be constructed with the 
legitimate saving of sixteen to twenty per cent. in 
weight, which would go some way towards putting 
the total cost of both materials on a footing of 
greater equality. Whatever was done in the way 
of reducing price, quality he said must above all 
things be maintained, and he trusted that both 
Sir Henry Bessemer and Dr. Siemens would live to 
see the day when a// ships would be tuilt of steel. 

The Secretary then read the annual report of the 
Council for the past year, from which it appeared 
that the increase in the number of members was 
115, the total number including those elected at 
the present meeting, amounting to 1094, 85 per 
cent. of whom belong to the United Kingdom. 
The Institute had lost eight members by death, 
including one of the trustees, Mr. Richards, whose 
place was filled by the election of Mr. Clark, of 
Dowlais. The balance-sheet was then read, which 
presented a very satisfactory state of affairs. 

After a vote of thanks to the retiring President 
and Council, proposed by Mr. Walker and seconded 
by Mr. Cowper, the retiring President, Mr. Wil- 
liams rose and thanked the Council and the 
members of the Institute generally for the cordial 
support they had given him during his tenure of 
office. He remarked on the small reward iron- 
masters as a rule obtained for the very large capital 
they had invested, and the amount of labour and 
responsibility they had to undergo. The nation, 
he said, got the benefit of the large supplies of 
cheap material they produced. Two years ago, 
when he assumed office, he reminded the meeting 
the dephosphorisation process was commenced; but 
he could hardly say that the hopes then entertained 
had been realised, or that all the difficulties had as 
yet been overcome. In one of their subsequent 
meetings they had papers giving the results of the 
process attained in England and on the Continent 
up to that time, and he trusted the subject would 
continue to be thoroughly investigated. He then 
introduced the President-elect, Mr. Josiah T. Smith, 
of Barrow, who read his inaugural address, com- 
mencing by thanking the members for the honour 
they had done him, and acknowledging the respon 
sibility of the office. After glancing at the origin 
and progress of the Institute, Mr. Smith referred to 
the quantities of iron ore imported and raised in the 
country twelve years ago and at present, and next 
turned to the coal production of the United King- 
dom for similar periods, drawing particular attention 
to the economy which had been attained of late 
years in the use of fuel consumed in iron-making, 
as well as to the increase in the consumption 
for 1880 over that predicted by the Coal Com- 
mission of 1871. Part of the present unsatis- 
factory condition of the coal trade might, he 
thought, be due to a large extent to the economies 
attained in blast furnace practice, as well as to 
the substitution of steel for wrought iron. The 
reduction of coal used for the manufacture of pig 
iron amounted to 6,826,000 tons over the propor- 
tionate quantity which would have been consumed 





had the practice in vogue in 1871 still been adhered 
to. He next referred to the changes in the manu- 
facture of coke and the utilisation of blast furnace 
gases, as well as to the higher temperature of blast 
now attained for the blast by the use of Cowper 
and Whitwell stoves, and the larger yields thus made 
possible from the blast furnaces both in this country 
and in America. 

The former hopes raised by the introduction of 
the Danks puddling process were next reviewed, 
followed by details of the puddling furnaces now 
and formerly at work. The production of ingot 
metal both by the Bessemer and Siemens processes 
were described, as well as the producing power of 
converters twelve years ago and at present, while 
some comments were added on reversing and three- 
high rail mills. He also spoke of the introduction 
of the dephosphorisation process, and of the part Mr. 
Richards had taken in its development, saying that 
the world were now anxiously waiting the results. 
The Siemens-Martin process had, he said, turned 
out last year in Great Britain over a quarter of a 
million tons of steel, and Dr. Siemens’ attempts to 
produce steel directly from the ore were also 
alluded to. <A passing allusion was also made to 
the spectroscopic analysis so successfully commenced 
by Messrs. Parry and Tucker, who had been awarded 
100/. by the Royal Society, to enable them to carry 
on their researches. After having said so much on 
the manufacture of steel, he made a few observa- 
tions on its more important applications, referring 
principally to railways and steamers, and concluded 
his address by describing the position taken up by 
the Institute, both at home and abroad, in promoting 
the scientific interests of the trade. A vote of thanks 
tothe President was proposed by Sir Henry Bessemer, 
who, after suitably acknowledging it, announced 
with regret that Mr. Alexander Wilson’s paper on 
“The Manufacture of Armour Plates” would not 
be read during the meeting. He added also that 
he had been informed Mr. Alfred Davey had now 
completed arrangements for using steam of 300 Ib. 
pressure in consolidating ingots at Messrs. Bolc- 
kow and Vaughan’s works. The Secretary next 
read a letter from Messrs. Parry and Tucker, refer- 
ring to their spectroscopic investigations, photo- 
graphic plates of which were exhibited at the 
Council table. He also read a communication from 
Professor Akerman, giving some recent results 
showing the advantageous adoption in Sweden of 
Caspersson’s converter-ladle, which was described by 
him in a former paper. 


Tue Corrosion OF Iron AND STEEL. 


The first paper of the meeting was then read by 
Mr. Parker on “ The Relative Corrosion of Iron 
and Steel,” this commencing by alluding to the 
trials on this subject undertaken by the Admiralty 
Boiler Committee, as well as those carried out by 
Mr. Mallet, and described by him in the Trans- 
actions of the British Association in the years 
1838, 1840 and 1843. A description was then given 
of tests made by the author on discs, 4$in. in 
diameter by } in. thick, of iron and steel plates of 
various makes and qualities. Seven varieties of 
iron, and four of steel, were experimented on, 
twelve discs from each brand being used, of which 
six were turned bright all over, and six only turned 
at the edges, the scale being kept as intact as 
possible. They were accurately weighed and 
divided into six series, each containing twenty- 
two discs, and they were strung together on a rod 
covered with a glass tube, glass ferrules being also 
placed between each disc to prevent contact, and 
thus insure the absence of any galvanic action due 
to contact. One scries was hung up on the roof of 
a London building, a second was placed under 
water at the Brighton Pier, a third was fastened 
under the engine-room floors of a vessel trading to 
the East, so as to be continuously exposed to the 
action of the bilge water, and the remaining three 
sets were hung about 12 in. below the water level 
in marine boilers of vessels, the two first of which 
traded to India (one having zine used in her boilers), 
while the third vessel ran between London and New- 
castle. On the completion of the trials the discs were 
carefully cleaned by scraping and brushing, and 
were reweighed, the results being tabulated, from 
which it appeared that the corrosion of the steel is 
but very slightly greater than that of the iron. 
The author concluded by stating that he did not 
consider undue importance should be attached to 
any experiments of the kind made on a small scale, 
and that the most they could be expected to do 
was to indicate tendencies and perhaps ~suggest 





remedies and precautions earlier than actual expe- 
rience, which would take some years to accumulate. 


Tue Use or STEEL FoR SHIPBUILDING. 


On the conclusion of the reading of the above paper 
an adjournment was made for lunch, and on the 
resumption of business Mr. William Denny’s paper 
was read on “ The Economical Advantages of Steel 
Shipbuilding,” the discussion on the two first read 
papers being taken together. Mr. Denny referred 
at the opening of his paper, to that .read by Mr. 
Martell before the Institution of Naval Architects 
in 187%, in which he considered Mr. Martell had 
been too sanguine in his expectations as to the 
possible reductions of scantlings due to the sub- 
stitution of steel for iron in stating this reduction to 
be as high as eighteen percent. He said the experi- 
ence of his firm proved to them the reduction did 
not exceed fourteen per cent. and in an appendix 
to his paper he gave the details of the compari- 
son for a steamer of 4000 tons, which at prices 
current about the middle of last month showed 
a difference of 35741. in favour of the iron 
vessel. He then spoke of the possible reduction in 
the price of steel plates, and instanced a very low 
quotation his firm had obtained some time ago, and 
stated he believed the price would eventually come 
down to that of iron, instancing what had already 
been done in rails in this way. With regard to the 
labour in shipbuilding, he said on the whole it was 
cheaper in steel, although the price for rivetting 
was something higher than for iron. As to its capa- 
bilities for extreme endurance he instanced the 
case of the Rotomahana, which went on the rocks 
at New Zealand, and remained water-tight although 
her bottom was badly crushed up. The corrosion 
question, he said, had, he thought, been greatly 
exaggerated, and his firm had, up to the present, 
not had much trouble on this score. 

Mr. Snelus opened the discussion by remarking 
that he had twenty-five steel boilers which had been 
at work between eight and nine years. In some of 
them, he said, slight pitting did take place, and he 
was having casts taken of this pitting so as to 
observe its action. He attributed this pitting to 
the irregular diffusion of manganese in the spie- 
geleisen, the plates having been made by the old 
process by the Bolton Company. He should not 
expect this trouble with plates now made, as less 
manganese was used, and it was more uniformly 
distributed, so that he should not anticipate any more 
trouble on that score. With regard to the remarks 
in Mr. Denny’s paper as to the reduction in price 
of steel plates, it must be remembered that they 
made plates out of ingots worth 5/. per ton, using 
thirty-two hundredweight of ingots to make a ton 
of plates, the twelve hundredweight of scrap being 
worth only 3/. per ton. In making iron plates the 
proportion in the prices was, he said, very different. 
He suggested that shipbuilding firms like Messrs. 
Denny might take some of this scrap off the hands of 
plate manufacturers if they really could forge it up 
with such advantage. 

Mr. Richardson, who spoke next, said that, at 
Messrs. Platt Brothers, at Oldham, they had had 
sixty steel boilers for the last twenty years, during 
which time the only trouble they had had wasa little 
corrosion, due, he believed, to the presence of pyrites 
in the water. This they had got over successfully 
by the use of a little zinc. 

Professor Abel remarked on the contrast between 
the Admiralty experiments and those carried out by 
Mr. Parker, whom he commended for not wishing 
to have too great confidence placed in experiments 
on such a small scale. He considered that, from 
these trials, iron showed practically no advantage 
over steel in the matter of corrosion. 

Mr. White, of the Admiralty, then spoke, observ- 
ing that he did so in place of Mr. Barnaby, who 
was unable to be present. The Admiralty, he said, 
had fully satisfied themselves that the black mag- 
netic oxide on steel plutes did cause pitting, due 
probably to galvanic action. They, however, recog- 
nised a broad distinction between pitting and 
corrosion, pitting producing holes, and corrosion a 
more uniform and general decrease of substance, 
which they did not by any means regard as so 
serious. They now removed the black oxide by 
pickling the plates in weak acid baths, and at 
present they were experimenting with a new pro- 
cess for removing the oxide after the plates were 
rivetted up in place. He considered it could be 
much more easily removed from vessels built at 
private yards where the ships were always in the 
openand exposed t6 the weather, which made the 
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oxide peel off readily. With regard to the remarks 
in Mr. Denny’s paper about the price of steel plates 
he said the Admiralty always found they could buy 
steel plates cheaper than iron plates which were 
capable of standing a reasonable test. Formerly 
no tests were made of the iron used in ship- 
building in private yards, and part of the extra cost 
of steel was doubtless incurred by the expense of 
the tests now required for that material. At the 
Admiralty they found the forge and smiths’ work 
dearer for steel than for iron, and they had more 
smiths’ work as joggleing, &c, than was used in the 
mercantile marine, but as the weight used was 
less the cost of ships of iron and steel was about the 
same. 

Mr. Benjamin Walker then remarked that 
fifteen years ago his firm had built some Lanca- 
shire boulers having one iron and one steel flue, the 
holes being punched ; during the first three years 
they examined them carefully but could detect no 
difference between the materials, and for the last 
twelve years they could only recognise them by the 
differences in the brands on the plates. The first 
steel used he said was too hard, but it never showed 
any more corrosion than iron. Steel, he said, could 
be punched and bent double cold, and easily worked 
either under the hydraulic punching press or in 
the smiths’ shop. He referred to some very 
severe tests it had been put to at Woolwich 
in torpedo work. Sixteen years ago, he said, his 
firm had bought quantities of old Bessemer steel 
tyres, which they cut up and worked as scrap, 
not having any difficulty about welding it. 

Mr. Martell, who spoke next, said Mr. Parker's 
paper came most opportunely now as a contradic- 
tion to one read a short time ago by Mr. Phillips on 
the same subject. In practice he thought the 
experiments made by the author would be borne 
out, although only made on a small scale. The 
black oxide on the plates, he said, he had seen 
removed with ease in Mr. Denny’s yard. With 
regard to the latter gentleman’s paper, he thought 
13 per cent. reduction in weight owing to the use 
of steel was rather small, but he willingly accepted 
the figure, knowing with what care Messrs. Denny's 
accounts were kept. He considered building in 
steel a good speculation, owing to the greater dead- 
weight carrying capacity as well as the increased 
safety attained. Iron he did not consider as even 
on the same platform as steel for such work. The 
price, he hoped, of steel plates would be no higher 
than in the case of iron, a result already attained 
with rails, 

Sir Henry Bessemer then observed that the 
results given by Mr. Phillips in his late paper, and 
those arrived at by Mr. Parker, were widely diffe- 
rent. According to Mr. Phillips’ showing, a boiler 
made of jin. plates would cease to exist in eight 
and a half years, leaving only a skin of paint 
behind. When he heard Mr. Phillips’ conclusions 
first, he telegraphed to Mr. Richardson, of Oldham, 
for inforrzation ; they had 50 tons of Bessemer 
steel in six boilers, 30 ft. long by 6 ft. 4 in. in 
diameter, with 3ft. 10 in. flues, and +;in. plates. 
These boilers were nearly twenty-two years at 
work. In answer to his inquiry, he was informed 
the condition of the boilers was perfectly satisfac- 
tory, no corrosion being present. 

Mr. Edward Williams, who spoke next, said he 
could tell the meeting nothing on the subject of 
corrosion, many of the highest authorities still 


to be found everywhere ; he had only seen it at Sir 
John Brown’s at Sheffield ; they were there rolling 
plates 6 in. thick by 60 in. wide and 20 ft. long, 
and were rolling them in double lengths to save crop 
Work could be put into plates by hammer- 
ing, but this of course increased the cost greatly. 
He remembered a proposal made some yearsago by 
Sir Henry Bessemer to use rolls 10 ft. in diameter, 
fed with liquid steel from a hopper placed above, 
and so roll plates out like cartridge paper. The 
price of steel plates, he thought, would be reduced 
until they were nearer those of iron, and something 
of the cost might, he imagined, be reduced by 
doing away with something of the testing. 

Mr. Reilly, of the Steel Company of Scotland, 
observed that on first hearing the alarm raised by 
Mr. Phillips’ paper he sent round to all their 
customers to know if they had observed any 
unusual corrosion in the plates with which they 
had been supplied, but was assured they had not. 
He thought steelmakers cwed their best thanks to 
Mr. Denny for having assisted them in overcoming 
their difficulties. Makers, he said, had a very 
strong wish to produce cheaply, but their first con- 
sideration must be to maintain their quality. He 
said he had no desire to get rid of the tests pre- 
scribed by the Board of Trade and Lloyd's, and 
even if these tests were abolished he would continue 
making tests for his own satisfaction. Steel- 
makers, he considered, were too lightly pilloried 
when a.trifling fault was occasionally discovered in 
a plate, and were not given sufficient credit for the 
large number of uniform results they attained. 

In replying to the discussion on his paper Mr. 
Parker said that he was glad to hear Mr. Barnaby 
believed in the ill-effects produced by the magnetic 
black oxide on steel plates. He quite agreed with 
Mr. Williams on the necessity of putting wor: into 
plates. He showed some specimens of the Livadia’s 
boiler plates, and said they had broken after 
being rivetted up without being touched. Iron at 
least required to be touched before it broke. The 
makers said the metal required annealing, which 
was done, but the steel broke in five or six pieces 
with a blow from a small hammer. When pieces 
of the } in. plates were rolled down to # in. they 
showed a fracture different to the original one, and 
which was very good. 

Mr. Denny, in answer to the remarks made on his 
paper, regretted they could not oblige the steel- 
makers by buying any of their scrap, as they had 
already enough of their own to work up into forg- 
ings. If smiths’ work cost the Admiralty more than 
it did them, he was surprised to hear it. The 
greatest part of the smiths’ work they did was 
welding knees which they formerly annealed, but 
did not do so lately. He considered steel for ship- 
building should be capable of having exactly the 
same treatment as iron, except that it would not 
stand working at a blue heat. He agreed with Mr. 
Williams that iron, as a general rule, was good 
enough for hulls, but that of course it was not so 
well able as steel to stand collisions. The premium 
for insurance was also reduced by the underwriters 
of the Rotomahana, after they saw the behaviour of 
steel when she went on the rocks. The price of plates, 
he thought, would decrease, as now it was only one- 
half the amount it reached in 1877. 

The President proposed a vote of thanks to the 
authors of both papers, remarking that Mr. Denny’s 


ends, 





differing on this point. He was sorry to observe 
Mr. Denny had but such a middling opinion | 
of platemakers, but he could assure him they were 
most anxious to reduce the cost of manufacture. 
Mr. Snelus had pointed out some of the difficulties 
in that direction. The iron now used for ships he 


was by far the most candid one they had ever had 

from a manufacturer, and would doubtless be often 

read with the greatest interest and profit by those 

dengage in shipbuilding. 

Tue MaNcractTUure OF STEEL PLATES IN Russta. 
The last paper read was a short one by Mr. 





considered practically to be good enough, but the 
use of such iron in boilers was a totally different 
matter. One point in the manufacture of plates | 
he considered of the greatest importance, and that 

was the amount of work: put into them, which 

meant a large amount of mechanical compression. | 
He said he knew nothing of the cause of the recent | 
failure of certain notable steel boiler plates, but it 
might have arisen from want of sufficient work. An 
ordinary 80-lb. rail had eight square inches of section, 
and was rolled from a 15-in. ingot, which thus had its 
section reduced 28 times; if they wanted to put an 
equal amount of work into a }-in. plate 50 in. wide, 
they would have to start with an ingot 30 in. by 
20 in., or for an inch plate with an ingot 40 in. by | 
35 in., and when it came to rolling masses of this 

size it simply became like rolling the end of a house. | 
Machinery for doing such work was naturally not 


| Steel Plates in Russia,” and as the President 


Sergius Kern, on “ The Manufacture of Steel and 
was 
unable to get any one to discuss it, he directed the 
Secretary to convey the thanks of the meeting to 
the author, who was not present. The reading of 
this paper terminated the business of Wednesday. 
With the proceedings of yesterday (Thursday) 


|and to-day, we shall deal next week. 





INTERNATIONAL EXHIBITION OF 
MILLING MACHINERY.—No. VI. 
By D. G. Terrer, 

As time progresses, the magnitude of the Exhi- 
bition asserts itself. Every one wonders how such 
an extensive collection could have been contem- 
plated to remain on view for a few days only, and 
universal regret is expressed that not only the 








trade, but the general public, should not have a 
better opportunity of witnessing the vast improve- 
ments taking place in the mode of manufacturing 
flour. Obviously the first step towards the con. 
version of wheat to meal must be a thorough 
cleansing of the grain, and the separation of all 


foreign seeds and other matter which would 
deteriorate the quality of the produce. Foremost 


among those who have made a systematic study of 
grain cleaning, is the firm of Messrs. Van Gelder and 
Apsimon, of Liverpool, whose exhibit will be found 
most interesting. The arrangement to be shown in 
operation at the Agricultural Hall will comprise 
one of Van Gelder’s double eccentric separators, 
eight of Mayer and Co.'s cylindrical separators, 
one Van Gelder smutter, and one Throop brush 
machine. A powerful exhaust fan acts upon the 
double eccentric separator, smut machine, and 
cylindrical separators, to remove all dust and light 
impurities freed during the operations. 

The wheat to be cleaned will be shot into a 
hopper on the basement; the bottom of this hopper 
contains an automatic feed arrangement by which 
means a perfectly uniform quantity of grain is sup- 
plied to an elevator which lifts it to the double eccen- 
tric separator (Fig. 1, page 462) on second floor. This 
machine contains five sieves each of different per- 
forations ; these sieves remove coarse refuse such as 
strawsand sticks, sand, fine seed, weevil, peas, vetches, 
&c., the two lower sieves serve as graders ; the wheat 
then passes to the cylindrical separators which 
remove all oats, barley, grass seed, small peas, 
lentils, garlic, and cockle. The foreign substances 
having been now separated, the grain passes toa 
weighing machine (Kaiser's patent automatic), and 
from thence to an elevator which carries it to on 
of Van Gelder’s patent smutters (Fig. 2, page 462): 
This smutter consists of an outer stationary 
cylinder coated internally with a stone-like com- 
position, in which spiral groves are cut; a drum 
coated with steel revolves inside the composition 
cylinder at a speed of 400 per minute ; this 
machine removes all dirt, smut, &c., adhering to 
the grain, and the latter then falls to one of 
Throop’s cylindrical brush machines where it is 
finally polished and made fit for grinding. 

The Carr-Toufflin system will be represented, 
and the Carr disintegrating flour mill (moulin 
batteur), which, when exhibited in action at the 
Exposition at Paris, 1878, attracted so much atten- 
tion, will be on view, but not in this instance in 
operation. Monsieur Toufflin, the sole concession- 
naire for France, Belgium, &c., together with 
Monsieur H. 8. Rahier, who has for so long a time 
ardently identified himself with the invention, will 
be present to explain the system, and will exhibit 
samples en gros, together with designs, calculated 
to give thoroughly intélligent ideas of the mode of 
operation. 

Since 1878, the Carr-Toufflin system has been 
successfully established in England, France, Algiers, 
Belgium and more recently in Russia. The apparatus 
is specially designed for the reduction of either hard 
or soft wheats to meal (boulange), the reduction of 
the middlings, which may be obtained in greater or 
lesser quantity as desired being effected, according 
to the requirements and discretion of the miller, 
either by millstones or by rollers, as in the Hunga- 
rian and other systems. The capacity for work 
which the disintegrating flour mill exhibits is truly 
surprising, when the comparatively small size of 
the apparatus is taken into account. Occupying a 
space of 12 ft. by 5 ft., according to the limited 
variations in size, the machine is capable of effec- 
tively reducing from 30 to 8U bushels of wheat per 
hour. 

The meal (boulange) delivered from the disinte- 
grating flour mill renders, upon bolting, flour, 
middlings, and bran in varying quantities, accord- 
ing to the speed at which the apparatus is driven. 
Thus, at Paris, in operating upon soft wheat, 
Monsieur Toufflin, with the Carr disintegrating 


flour mill and roller mill combined, obtains an 
average result of : 
Per cent. 
Flour, first run ___... ar eae 50.00 
.» from middlings No. 1 ese 22.50 
2 ove 2.50 
3 %” ws 
- 99 SB ave 85 
Total ees ese 75.85 


While Messrs. Marriotte Fréres, at Vereux-on-the- 
Saéne, with an exactly similar apparatus, similarly 
combined with rollers, but operating upon harder 
wheats, obtain— 
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58 per cent. of first yuality flour composed of 


Meal flour ... e 18 
White middlings ... 34 
Middlings, No. 1 flour 6 
And also 
12 per cent. of second quality composed 
of fine... nt one eee ose 5 
Small 7 
Besides 
Third quality flour 3 
Fourth = 4 
Total 77 


We publish below a plan of the George T. Smith 
dress, as promised last week. It will be noticed that 
this dress differs from all others in use, inasmuch 
as it contains a very large number of small corru- 
gations or furrows. Both the furrows and lands 
are trued to the greatest nicety, being succesively 
operated upon with much care by the pick, diamond 
machine, and smoothing block, the result being 
that in the process of reduction the grain is sub- 
jected to as little friction as possible, and the bran 
particles are not cut up and mixed with the meal 
as is often the case with ordinary stone grinding, 
thereby a pure flour is obtained in the first instance, 
leaving the subsequent treatment of the meal to be 
carried out with much greater facility, and obviating 
the heating of the produce. It will be quite under- 
stood that the large amount of furrow surface will 
produce a very considerable percentage of granules 
or * middlings,” which, when purified, are reduced 
into the finest and strongest flour. 





An exhibit of some considerable importance to 
millers will be the Siemens electric light. The 
exhibition mill of Mr. Carter and the Corn Trade 
Journal and Millers’ Gazette office will be illumi- 
nated with this light. The danger of fire and 
explosion in flour mills, on account of the dust 
floating about, has been demonstrated on several 
occasions in an unpleasant manner, and the use of 
the electric light would of course obviate this 
danger to a great extent. The North Shore Mills 
at Liverpool have for some time past adopted the 
light with very great success, and it is probable 
others will soon follow. 








NOTES. 
Capita. EXPENDITURE ON RalILways. 

Ir is worth notice that the expenditure of new 
capital by the chief railways is progressing very 
rapidly this year. From official estimates it may 
be said that the London and North-Western Rail- 
way anticipated that over the current half-year 
there would be expended 1,016,818/., chiefly on 
the lines open for traffic ; the Midland Railway 
mean to spend {%80,000/., mostly on the lines in 
course of construction; the North-Eastern, 364,856/.; 
the Great Western, 330,026/.; the Great Northern, 
435,085/.; and the Metropolitan, 108,400/. These 
amounts are exceedingly heavy, but it is highly 
gratifying to railway shareholders to learn that 
some of the heavy works of the companies are 
approaching completion and are likely to become 
early productive. 

Tur Lorrus anp Wuitny Ratiway. 

It is impossible that the Loftus'and Whitby Rail- 
way can now be completed within the limits fixed 
by Parliament. It has had already a singular 
experience. It formed part of the line sanctioned 
so far back as 1866, and which wasslightly deviated 
from by the Act of 1872. The promoters met 
many difficulties, and the partly completed works 
were brought to a standstill. Ultimately the North- 





Eastern Railway made arrangementsto complete the 
works, with a second diversion. That company 
opened the line from Saltburn to Loftus, and is 
now pushing on the works with vigour. The line 
is completed to Easington, nearly three miles from 
Loftus, and had it not been for the great landslips 
of the winter a further portion might have been 
opened. At the east end of the Easington tunnel 
—one of the heaviest works on the line—the em- 
bankment gave way, and the opening is thus 
likely to be delayed for many months. The time 
limited by Parliament was July of the present 
year, but it is doubtful whether the works will be 
completed for nine or ten months yet. Up to the 
end of last year the North-Eastern Railway had 
expended 124,257/. on the completion of the line, 
and it is estimated that there is needed a further 
sum of 119,603/., which is being expended at the 
rate of 7000/. monthly. 


Tue Fortu Brince. 

A paragraph appeared in most of yesterday's 
papers to the effect that the Forth Bridge was to 
be abandoned because Sir John Hawkshaw and Mr. 
Barlow had reported that a tunnel would be cheaper 
and better. The untrustworthiness of this piece 
of information is apparent on the face of it, because 
most engineers are aware of the fatal experience of 
the Great Western Railway in the matter of tunnel 
versus bridge in the instance of the Severn Tunnel. 
Ten years ago the Great Western Railway wished 
to get across the Severn as the East Coast Com- 
panies now wish to get across the Forth. Mr. 
Fowler advised the construction of a bridge, and 
a preliminary tender was made to complete it in 
four years at a cost of 740,000/. Some one else 
advised the construction of a tunnel at a much 
smaller cost, and the directors were weak enough to 
yield to the temptation. The result is that instead 
of having their trains running for the past six 
years across the Severn, they have still to witness 
the works of the tunnel dragging slowly along, 
whilst the recent contract for the completion of the 
tunnel works, concluded by Sir John Hawkshaw, it is 
understood, is in amount considerably more than 
the total cost of the proposed bridge. History 
repeats itself it is true, but still for the foregoing 
reasons we doubt the accuracy of the paragraph 
referred to. 

TECHNICAL EDUCATION. 

We are glad to again notice the part which is being 
taken by the City Companies in the movement in 
favour of technical education, which has developed 
so rapidly during the last few years. The great 
importance of a workman being familiar with the 
fundamental scientific principles upon which his 
operations, or the results which he wishes to attain, 
depend, has been lately fully recognised even 
by the workmen themselves; and no doubt 
many such will avail themselves of the advan- 
tages in this behalf which the City and Guilds 
of London Institute for the Advancement of 
Technical Education presents. The department 
of chemistry is conducted by Professor Armstrong, 
F.R.S., with especial reference to its practical 
application in the arts and manufactures. Labo- 
ratory work forms a large proportion of the course 
proposed. The physical department is in the 
hands of Professor Ayrton, and the chief part of 
his energies, during the coming session, is to be 
devoted to electrical work. There are three dis- 
tinct courses in this subject—two, a senior and a 
junior, on the application of electrical principles 
to the construction of apparatus; and one upon 
the various systems of electric lighting, and the 
methods of making the requisite measurements for 
accurate comparisons. In addition to the lectures, 
the physical laboratory is open for practical work 
in the above subjects, and any other branches of 
physical science. The majority of students will no 
doubt attend the evening lectures, but there are 
day classes for those who have more leisure. The 
work of the Institute is being at present carried on 
at the temporary class rooms in Cowper-street, 
Finsbury. A special feature of the Institute is the 
unprecedented smallness of the fees, which are 
merely nominal ; and thus there is no obstacle in 
the way of those desirous to learn but the neces- 
sary amount of time and application. 


StorinG ELEctRIcITyY. 

If electricity is to become of general use to the 
community in the manner now prefigured by ardent 
electricians, and supplied to houses as gas or water 
is for a variety of domestic purposes, it will be a 
great advantage to have a convenient means of 





storing it up for a time. Secondary batteries are 
the likeliest apparatus for this purpose, and that of 
M. Gaston Plante, of Paris, has, up till now, been 
the favourite. This consists of two lead plates 
rolled together yet not touching each other, and 
plunged in water tinctured with sulphuric acid. To 
increase the capacity of this arrangement M. Plante 
oxidises the lead by successive charges and discharges 
of electricity, until a coat of oxide and reduced lead 
forms on the surface of the metal. This is highly 
favourable to the production of the secondary cur- 
rent after the battery has been originally charged 
with the primary current. A single pair of plates 
of this kind having a surface of about 53 square feet 
(4 square — area, can store a quantity of 
electricity capable of rendering incandescent a 
platinum wire of 1 millimetre (,); in.) in diameter 
for 8 centimetres (about 3 in.) in length, for a period 
of ten minutes. Plante’s battery is, however, too 
bulky for its power of storage to answer well in 
the general distribution of electricity which is 
demanded. Quite recently, however, M. Camille 
Faure has invented a modification of it which is 
far more hopeful. In this the plates are of lead 
and plunged in dilute sulphuric acid as before, but 
an almost boundless capacity is given to them by 
covering their surface with a layer of spongy lead, 
formed upon them by sending a current through 
them while immersed in the acidulated water. Red 
lead, or minium, is thus deposited on the positive 
plate and lead on the negative one, until the whole 
of the positive plate has been thus transformed. 
The plates are then enclosed in sheaths of felt kept 
in place by lead rivets, and the secondary battery 
is ready for storage. On being discharged again 
the reduced lead becomes oxidised, and the per- 
oxide of lead on the other plate is reduced until 
the couple becomes inert. The great capacity of 
this contrivance for electricity is shown by the 
fact that one weighing 75 kilogrammes(165 lb.) will 
store a quantity of electric energy capable of per- 
forming a horse power of work for the space of an 
hour. : 
TorrPepo Boats. 

On Friday afternoon last a very interesting paper 
was read before the Royal United Service Institu- 
tion, by Mr. John Donaldson, on “The Further 
Development of the Thornycroft Torpedo Vessel.” 
Of this paper we hope in a future number to give 
a full abstract, and we only propose to refer here 
to a few of the special points raised by Mr. 
Donaldson. The tendency of late years has been 
to construct torpedo launches of two main classes, 
the one comprising boats of the larger size, able to 
a certain extent to act independently, and the other 
consisting of smaller boats suitable for being 
attached to and carried by larger vessels. This 
latter class again may be divided into those armed 
with the Whitehead and those fitted with the spar 
torpedo. The development of these vessels has 
been very rapid, and the last three or four years 
have witnessed the introduction of many important 
improvements of detail. Amongst these may be 
mentioned the more efficient division of the hulls by 
bulkheads, the provision of large pumping power, 
the fitting of arrangements for rapidly getting up 
steam by the injection of steam into the torpedo 
boat boiler, from the main boilers of the vessel to 
which it is attached, and the employment of steam 
from the same source to work the fan engine of 
the torpedo boat. The general employment of the 
ram bow is also animprovement. Messrs. Thorny- 
croft are also now building, amongst a number for 
the Admiralty, a torpedo launch fitted with a 
hydraulic propeller, as well as two others fitted 
with the Herreschoff coil boiler. The results of 
both these experiments will be watched with 
interest. Another improvement of much value is 
the arrangement designed by Mr. Thornycroft for 
preventing injury to stokers in the event of a tube 
bursting; this arrangement we described a few 
months ago (vide page 243 of our last volume). 
Lastly, we may mention amongst recent improve- 
ments, Mr. Thornycroft’s patent propelling appa- 
ratus, which has been applied to the Lightning with 

t success and which is much less liable than a 
screw to get fouled by nets, and which also can be 
used in a less draught of water. As regards the 
future of ‘torpedo boats Mr. Donaldson considers 
that the second-class boats will, in a naval duel, be 
able in many ways to give valuable aid to the vessel 
carrying them, and he advises that these boats 
should be provided with alternative armaments of 
Whitehead torpedoes, spar torpedoes, and machine 
guns, by which their usefulness would be materially 
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increased. The recent improvements in machine 
guns, although undoubtedly great, Mr. Donaldson 
does not at all consider sufficient to prevent torpedo 
launches from being effectively employed, even 
when not shielded by smoke or darkness, and he 
states his grounds for concluding that such boats 
could, with very little chance of being hit, launch 
19 ft. Whitehead torpedoes at a distance of 1000 
yards from the vessel attacked, while if protected 
with a j;in. plate, laid at an angle of 20 deg., he 
considers that they could be run up to within about 
400 yards of the vessel, and discharge 14 ft. White- 
head torpedoes with almost absolute certainty of 
hitting. We have only touched upon a few of the 
points dealt with in Mr. Donaldson’s paper, but the 
whole paper affords most interesting information 
and suggestions, and deserves careful attention. 
IMPROVED MACHINE TOooLs IN SHIPYARDS, 

In concluding his address to the Naval Architects 
at their last meeting, Lord Ravensworth stated 
that this country had to look for the maintenance 
of its proud position as the first shipbuilding nation 
of the world, to increased mechanical appliances 
for the saving of labour in our shipbuilding yards. 
The able paper read at the same meeting by M. 
Mare Berrier Fontaine “On Mild Steel in the 
French Arsenals,” proved the wisdom of his lord- 
ship’s remarks, a large portion of this distinguished 
French engineer's paper being directed to the very 
successful application of hydraulic machine tools on 
Mr. Ralph H. Tweddell’s system at Toulon Dock- 
yard. It is difficult to understand why this system 
of tools is not more largely adopted in this country. 
Up to the present, with few exceptions, Mr. 


T weddell’s hydraulic system has been only applied to | 


rivetting, and in this branch to a very large extent ; 
but at Toulon, thanks to the able co-operation of the 
dockyard authorities, his hydraulic system is suc- 
cessfully applied to punching, shearing, bending, 
&c., with the very remarkable results stated by M. 
Fontaine in his paper read before the Naval Archi- 
tects. The results obtained by the French autho- 
rities certainly point to the fact that steelmakers 
may find in Mr. Tweddell’s system a means of 
avoiding many of the risks at present experienced 
in working the “ metal of the future.” 
Tue SHIPMENT OF RAILWAY MATERIAL FoR INDIA. 
On the 30th of August last, Mr. A. M. Sullivan 
called in the House of Commons for a return of 
* the names of sailing vessels and steamers loaded 
to the extent of, say, not less than about two-thirds 
of the cargo carried for account of the East India 
Council, either with coals, railway material, or 
stores, for the last twelve months ; with amount 
or quantity shipped in each such vessel or steamer 
so loaded on behalf of the East India Council, par- 
ticularising those which subsequently put into port 
damaged, and stating alleged cause of damage, and 
those totally lost ; also the total amount shipped 
for the said Council within the same period of 
twelve months.” It might be supposed that the 
compilation of such a return would be a simple 
matter for the department, and that it would at 
least have as accurate official information of the 
casualties encountered by vessels conveying its own 
stores as that furnished to the public by Lloyd's 
list. Apparently, however, this is not the case, as 
we find upon examination of the return numerous 
inaccuracies which can scarcely be explained in any 
other way. The Janet Court (sailing vessel) left 
London in June, 1880, and (Lloyd's list states) 
‘arrived at Bombay from London, experienced very 
heavy weather on passage, during which she had fore 
and main top-gallant masts, main top-mast, bul- 
warks, &c., carriedaway. Nothing of this is contained 
in the return. The Albula (steamer) “ stranded on 
the rocks, May 21, 1880, on her way to Middles- 
brough to load for Kurrachee.” No mention is made 
in the return ; nor does it say anything about the 
Clan Fraser (steamer) having “arrived at Bombay 
February 22, had sustained serious damage to boats, 
cabin, deck-houses, &c., her cargo having shifted, 
and a quantity of water got into the hold through 
the bearing away of the tarpaulin by the sea.” 
There are six other omissions of the same class, more 
or less serious—whilst the Lornty sailing vessel is 
classified as a steamer. It may be said that these 
omissions are matters of small importance ; but 
even if they were so in this case, the discovery of 
them opens up a question of serious importance, as 
they are of sufficient magnitude to cast doubt upon 
the accuracy of all returns issued by this depart 
ment. It is hardly conceivable, either that the 
department was not aware of the casualties which 
it omits to mention, or that, being in possession of 





the facts, the return was compiled so carelessly 
that they were overlooked, still, as there can be no 
reason for the suppression of facts, one or other of 
these conclusions must be arrived at ; and it is clear 
that the organisation of the India Stores Depart- 
ment issuch as to justify the inquiries which (we 
have reason to believe) are being made into its 
working and management. 
THe WeratueEr, APRIL, 1881. 

The cold dry easterly winds with clear weather, 
in which March departed, extended over the first 
eight days of April. Then the general current of 
the wind veered south-eastward with a slight rise 
of temperature. By the 12th it had got round to 
south, became variable on the 14th, and backed 
again to south-east on the 15th, with showery 
weather during this interval. With easterly but 
rather shifting wind on the 16th, fog was prevalent 
jin places. The next' three days were fine with 
| N.E. wind, temperature colder. This cold spell 
| continued until the 24th with local showers of rain, 
hail, or snow, the wind backing to N. and N.W. 
meanwhile. The next four days the wind favoured 








| 
| 


be depended upon. During the four weeks ending 
25th, the duration of bright sunshine was in North 
Ireland and West Scotland 48 per cent. of the 
possible amount ; in South Ireland and East Eng- 
land, 46 deg.; in Central England, 43 deg.: in 
South-west England, 41 deg.: in South-east Ene- 
land, 39 deg. : in North-east England, 34 deg. : in 
North Scotland, 32deg. Hence, there was most 
sunshine in the western parts, least in the north- 
east of Britain ; and on the whole the percentages 
were high. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Brown, Bayley, and Dixon, Limited.—Meetings he- 
tween the shareholders’ committee and the creditors’ com. 
mittee have recently been held, the result being that the 
creditors offer to take 7s. 6d. in the povnd. A meeting of 
the shareholders will be held on the subject. 


The Iron Trade.— Business in pig irons is now more 


| stagnant than ever, and prices of ordinary makes have 


| 


| 


fallen very heavily. At the Elsecar Iron Works two more 
blast furnaces have this week been damped down, and 100 
hands will be affected. There is small prospect of an 


the N.W. quarter, with changeable weather, showers | immediate resuscitation in the iron market. 


and small thunderstorms in places, finally backing 
| into S.W. and S. with bright weather, interspersed 
| with showers of rain, hail, and snow in places. On 
no day was the rainfall very general or heavy. The 
|wind was most frequent from the E., an 
| from the 8. 





; and least | for tenders for the two bores. 
The mean atmospheric pressure and | should be 20 in. in diameter for the first 200 ft. and 14 in 


New Works at Springhead.—Mr. D. Maxwell, enginecr 
has reported to the Hull Corporation that the adit at 
Springhead is now so far advanced that one of the two bores 
required can te begun forthwith and the other in about 
two months. He recommends that they at once advertise 
The first he proposes 


temperature for the extremes of the British Isles below that depth, the depth to be determined as the boring 








to which the Isle of Man is central, were as 
follows : 
i —— —— —— —_ = j — 
Mean Difference Mean Difference 
Posit‘on. Pressure. from Norimal.| Tempera-|from Normal. 
ture. 
in. in deg. | deg. 
North 30,00 above 0.15 41 below 2 
} South 29.90 below .08 46 “a 
West 29.96 above .(6 45 oo 
Fast as 30.00 » & 41 a s 
Central 29.97 » 6 | 45 a 


The pressure on the whole was slightly above the 


; normal values, except in the south, where it was | 


| below. The resultant wind was from about E.S.E., 

in conformity with the mean distribution of baro- 
| metric pressures, whereas the normal direction for 
|the month is W.S.W. This abnormal character of 
'the winds was attended with an equally abnormal 
| low temperature, notwithstanding the general clear- 
| ness of the atmosphere and the prevalence of bright 
| sunshine. Everywhere the temperature was below 
}the normal values, though most so in England. 
| Thus the four first months of the year have all 
| been cold ones. The distribution of rain, including 
}snow, may be inferred from the following state- 
ment : 
| 

















: “os Difference 
At Rainy Days. Amount, frum Mormel. 
in. in. 
Wick .. 12 1.54 less 0.29 
| Seilly ... oe 4 1.00 0 Sa 
{Valencia ... 15 1.71 1» 1.93 
Yarmouth 14 1.00 0.73 


to have fallen, except in the North of Scotland, 
|and even there the amount was deficient. The 
rain, however, came in well scattered showers, and 
though cold the weather has been remarkably clear 
and sunshiny ; conditions favourable for vegetation 
and husbandry. The simultancous contrasts of 
temperature were not so surprising as in the pre- 
vious month, but are nevertheless noteworthy. At 
8 a.M., on 2nd, the temperature at Jersey was 
41 deg., while Nairn had only 2% deg. ; 
differential direction changed to Wick 43 deg., 
Barrow-in-Furness 30 deg., the same places having 
had on the Sth, 44deg. and 31 deg.; on the &th 


it was Valencia 44 deg., Barrow 3ldeg.; 10th, 
Valencia 51 deg., Oxford 33deg.; on the 14th it 
was London’s turn with 56 de., against Leith’s 
41 deg. ; 16th Valencia 53 deg., Nairn 37 deg. ; 17th, 
again London 57 deg., Nairn 40 deg. ; 27th, Roches 
Point 53 deg., Shields 42 deg.; 28th, Valencia 


53 deg., Barrow 42 deg. ; 29th, Nottingham 56 deg., 
Wick 44deg. ; 30th, London 54 deg. Wick 44 deg. 
The highest temperature was 6% deg. at Leicester, 
the lowest 25 deg. at Cheadle. On the 21st it was 
announced that “ the north cone, hoisted in the east 
last night, in consequence of a faulty telegram from 
the Scaw has been lowered again this morning ;” 
from which the inference secms to be that a system 
of storm-warnings which can so readily be led 





Only about half the usual quantity of rain appears | 


| the Viceroy of India, the Marqnis of Ripon, K.G. 





proceeds. 

Yorkshire College.—Further donations are announced 
towards the building fund of this institution. The list is 
headed by the handsome gift of 10001. from nis Excellency 
This 
is followed by 2501. from Mr. Joshua Buckton, and 2501. 
from Messrs. Marshall and Snelgrove, 150/. from Mr. 
H. Marshall Sykes, &c. The amount for which the council 
made its appeal to the county was 35,000/., and therefore 
there is still a need of 12,0001. to meet the requirements of 
this important seat of scientific and technical instruction. 
Mr. Alfred Waterhouse, A.R.A., is preparing plans on 
which tenders may be invited for the proposed buildings. 


Engineering Trades.—The reports which are coming in 
from all parts of the district show that the engineering 
trades are very depressed, and it is only in one or two of 
the ‘‘ shops’’ that the whole of the men are employed full 
time. Until either the iron or coal trades improve no 
weight of business can be anticipated in this department. 
There is a large call for both iron and steel plates, and this 
is causing several of the mills to be busy. Orders from 
country customers are very backward this season. 


TIN BOXES. 

WE give below a sketch showing an ingenions mode of 
constructing tin boxes, which has been recently patented 
by Mr. J. Featherstone Griffin, and which is being intro- 
duced by the Self-Opening Tin Box Company, of 156, 
Upper Thames-street. In these boxes there is a swell or 


| bevel formed just below the lip of the lid, and the boxes 


are simply opened by giving the cover a few blows round 

a , 

5 ee —— \ 
Fic .2. 


the edge, these blows causing the lip to be driven downa 
bevelled surface, thus expanding it and breaking the solder 
joint. In our sketch Fig. 1 shows the box as closed, and 








| Fig. 2 the shape assumed by the cover when driven down 


| as just described. 


The device is an exceedingly handy one, 
and completely does away with the great trouble often 


| experienced in opening the tins now so extensively used for 


preserved articles of food, &c. Mr. Griffin’s tins, also, are 


| soldered from the outs:de, so that the deleterious materials 


on 4th, the | 





astray by a single faulty telegram is not much to 





used in the process cannot interfere with the contents. 


way.— We note that a company, with a capital of 150,000/., 
in 30,000 shares of 5/. each, is being formed to purchase 
the patents of Mr. Robert Turnbull, of South Shields, for 
the construction of pontoon docks and slipways, and to 
carry out the construction of such docks, &c. It is pro- 
posed to construct a dock and slipway on this plan near 
Newcastle-on-Tyne, where eligible premises have been 
secured, 





Tue Norrn STAFFORDSHIRE STEAM TRAMWAYS.— 
We noticed, in our last week’s issue, the official inspection 
by General Hatchinson, of the Board of Trade, of the sec- 
tion of these tramways running from Stoke-on.'l'rent to 
Longton. The line has since then been opened to the public, 
and is provirg a great success, the traffic being found to be 
very great. The engines, with cars loaded each journey with 
passengers, do their work most satisfactorily, notwith- 
standing the severe and continuous gradients of 1 in 16 
and 1 in 18 which they have to ascend. The directors of 
the company have placed with Messrs. Merryweather and 
Sons a further order fer engines. The company are extend- 
ing their lines in another direction, namely, to Hanley 
and Barslem, so that, in about three months’ time, the 
tovns of Longton, Stoke, Hanley, and l’urslem will all be 
connected by these tramways. 
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~ APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 


In the Cases of Inventions communicated from Abroad 
the Names, &c., of the Communicators are given in 
Italics after the Applicants’ Names. 


Nos. 
nell 
Date 


1881 


Apr.26 
1788 
1789 | J. W. Fletcher, Stock- 

| port. 
1790 ap Woodhouse, Leeds 


179 
1792 
1793 


1794 
Schon. 


1795 
1796 


1797 
1798 


1799 
1800 


1801 
1802 


1803 


1813 


1814 
1815 


1816 


|. 


| 


1817 | 


1818 
1819 
1820 


| 
| aid 
| 


1821 | 
1822 | 


1823 
1824 


1825 
1826 
1827 





Compitep By W. LLOYD WISE. 


“ENGINEERING” ILLUSTRATED PATENT RECORD. 









Y 2, 1881. 





NAMES, &c., 
OF APPLICANTS. 
J. Mason, Witney. 


Clark. Messner, 

| Gran Briart. 

J. Koppenhagen, Lon- 
on. 

Bonneville, Wills. 

Leuffgen, 

H. Morris, Manches- 
ter. 

J. gaa Birming- 

B. Brazelle, St. Louis, 
US. 


A. 
G. Burt, Birmingham. 
E. Johnson, Cowes, 


LW. 
R. Stewart, London. 
Jensen, L£dison, 


L. Weiss, Vienna. 


Imray. Dumesnil, 

H. Seck, Frankfort-on- 
the-Main. 

Clark. J/artz and Fix 


Clark. Hughes, Gregory 
and Howe, 

Lake. Houchin and 
Houchin. 


Lake. 
Lake. 
Lake. 
A. E. Carey, New- 
haven. and E. L. 


Birkenhead. 
8 H. Shaw, 


Delany. 
Peschel. 


Bang & Clolus. 


Bristol. 
Morgan-Brown. Keece.| 
H. and W. Sutcliffe, 
Halifax. 

G. Messenger. 
gram. 


: Cote. Boden, 


Sm, West- 
minste 

R. Macpherson, Mid- 

a. ae oesing. 


F. 8. Witham, Nelson 
E. Ormerod, K. J., and 
A. Edwards, London 


E. F. Kelly, London. 


| T. Banister and § 


1828 | 


1829 


Apr.28 
1832 


Lees, Rochdale. 

| G. W. Clayton, Man- 
chester. 

Von Nawrocki. 
nand, 


Lloyd Wise. 
Mayr, 


Wie- 
Derome. 


Brydges. 


| J. L. Heward, New- 
1830 
1831 | 


1833 


1834 | 


1835 


1836 | 


1837 
1838 


1839 | 
1840 | 


1841 | 


1842 


port, Mon. 
J. L. Heward, New- 


port, Mon. 
Lake, (7'redholm). 


G. L. Joy, South- 
wark. 
Haddan. Fink 
Fink, 
Haddan. 
Haddan. 


and 


Brush, 
Brush, 


Glaser, J/aegele, 
Simon. J//iissener. 
E. J. T. Digby, Lon- 


on. 
M. A. Wier, London. 
Wilding. Zimmer- 


mann, Thiele, and 
Holzhause, 
M. A, Wier, London. 


| E, B. Hart, Belfast. 


1843 


Von Nawrocki. Werk- 
zeug und Maschinen 
fabrik Verlikon, 





ABBREVIATED TITLES, &c. 


Furnaces for burning pyrites. 

Block signalling apparatus on rail- 
ways. 1} 

Diving costumes and explosives, & 
breaking up of wreckage, &c. 

— for raising a nap on 
clot. 





Discharging condensed water from || 


steam pipes. | 
Pipes for smoking tobacco. 
Bottle stoppers. (Complete specifica- 
tion), 
Manufacture of glass, &c. 
Railway signalling. 


Halter heads and rope reins aad 
animals. 
Steam generators. 


Lamps for bicycles, &c. 

Oyster culture, and apparatus 
therefor. 

ge mg radiation of heat from 
surfac 

Electric lights and fittings and fix- 
tures therefor. 

New types, consisting of fractional 


Nos. 


and 
Dates. 





Apr.28 
1844 


1845 
1846 
1847 


1848 
1849 


1850 


|| Apr.20 


1£51 
1852 
1853 
1854 


1855 
1856 


| 1857 


numbers and words, and the com- || 


posing board employed therewith. 
Cultivating plants without soil. 
Grinding, granulating. or crushing 


granular substances, and treat- || 


ing the meal therefrom. 1] 
ey together lengths of metal || 


alae ‘valves for steam engines. 
| 
Utilising hydrocarbon in furnaces} 
for generating steam, 
iron, &c. 


1858 
1859 


1860 
1861 


1862 


1863 
1864 
1865 


| Apr.30 


pucddling 1| 


| | 
Telegraphic cables or conductors. | 


Combination garment for work- 
men. : 
Vegetable textile materials to facili- 

tate the dyeing of the same. 
Production of concrete, and in ma- 
chinery therefor. 
Brake and speed indicator for veloci- 
pedes. 
Button-hole sewing machines. 
Moulding water-closet systems. 


| 
Valves and taps. 


Artificial stone. 
Regulating the flow of gases, &c. 


Furnace firebars. 


Preparation of magnesia with a view 
to its use in the separation of 
ammonia from excrementitious| 
matter, and for other uses. 

Looms for weaving. 

Producing inlaid designs upon the 
surface of stone, or other ma- 
terials, 

Printing machines. 

Tricycles, applicable for transmit- 
ting motion on other machines. 

Apparatus for ‘ padding” colours 
on to calicoes, &c. } 

Galvanic soles for shoes and boots. 


Drills or apparatus for sowing or 
distributing seeds and manures. 
Manufacture of coarse-grained or 
pebble or cuboidal gunpowder, 

Manufacture of nails. 
| 
Manufacture of nails. | 
Regulating the heat of carbonaceous 
substances used for enriching 
coal gas 


Brake apparatus for railway trains. | 


Treatment of oils for lubricating || 


purposes. 

Reflectors. 

Current governors for dynamo- 
electric machines. 

Hardware for domestic and indus- 


Horse per) ‘cattle food. 


Musical apparatus applicable to 
kettles. 
Manufacture of sweetmeats. 


Harmonicons. 

Extracting by volatile solvents 
soluble matter from substances 
and recovering the solvent. 

Rymer for wood ¢ other ma- 
terials, 








1866 
1867 


1868 
1869 
1870 


1871 


1872 
1873 
1874 


|, May 2 


1875 


1876 
1877 


1878 
1879 


1880 


1881 
1882 
1883 


|| 1884 


1885 
1886 


1887 


1893 | 


| 1894 


1895 
1866 
1897 


lone. 
| H. Boyce, 8. G. Boyce, 


| San 
Abel. 


NAMES, & 
OF F aPPLicatts, 


Newton. Monnier. 


J. Hinks, T. Hoo =“ 
and F. R. B 


Birmingham 
J. Swalwell, Battersea. 
* Hughes, Lon- 


J. 3 "i. Foster, Bolton. 
A. Gough, Bucking- 


ham. | 
J. K. J. Foster, Bolton.| 
W. B. Hatfield, Shef- | 
field. 
Haddan. 
a. .%. 
Chisw 





Somzeée, 





Pherapenet, 


Walker. Southport. 
R. Clegg & J. Taylor, 
Oldham. 
Reddie, J/unebelle. 
H. Susmann, Man- 


chester. 
E. Keighley, 
borough. 


T.C. Fawcett, Leeds. | 

J. Harrington, London. | 

Von Nawrocki, Von 
Portheim, 


Scar- 


Lake. Hepworth, 


Clark. Bariqguand & 


Son. 

J._E. Hatch, Cam- | 
berwell. 

E. Crosland, Arnside. 


J. Heap, Ashton- | 
under-Lyme. 
J. Haughton, Man- 
chester, and J. 

berts and J. | 
a. 


G. G. de L. Byron, | 
righton. | 


8. Handscombe and 
a. ee Mel- 

A. G. ‘eves, Redhill, 
and Salamon, 
London. 

E. a Birming- | 

“= tT. Henley, Plais- | 


Ww. Ramsden, Tingley. 
Rad- 


G. Bernhardt, 
cliffe. 


Von sonal. (Gunz- 
be 
H. Lowsenes, Durham. | 


McCallum, Barrhead. 
W. N. Hutchinson, 
Wellesbourne. 


| 


M. Andrieux, Neuilly, | 
France. | 
Ww. 7. | 
Plaistow. 
J. Nadal, London. 


Henley, | 


A. Greer, Beswick. 
. A. Varley, Hatfield. 
W. Main, brooklyn. 
A. Cooper, Clerken- 
well. | 
| 


Von Nawrocki. (Zauge 
and Kohsel), 

Reddie. (Wilson). 

F. Moore, Trowbridge. | 

Johnson. Dod’, 


A. J. H. Smythe, Ath- 





and 8. Callaway, | 


down. 
Schnabel. 


Abel. 


Langen. 
Brydges. Schiitz. 
8. Cliffe, Wortley. 


W. A. Barlow, Lon- 
don. 





| Propelling and steering apparatus 
Lifts and hoists applicable to rais- 


| Construction of a nh ‘and adap- | 
| Apparatus s drying and curing) 


| cipping or shearing horses, 


Mules. 


ABBREVIATED TITLES, &c. 





Filtering chemical solutions and | 
drying the precipitates. 

Fastening for cravats and for various 
purposes. 


Rotary engines. 
Extracting copper from its ores. 


Apparatus for extinguishing fires, &c. 

Treatment of the coffee berry and 
beverage therefrom. | 

Impregnating water with carbonic 








acid gas forextinguishing fires. | 
Carving forks. 


Electric lighting, and apparatus || 
erefor. 


for vessels. 


ing or lowering loads. 


Machinery for ee, soinaing, | 
and doubling cotton, 


tion thereto of telegraph wires. 


eat, and like perishable articles. 
pt - drying, cleaning, and 
ressing grain, seeds, &c. 
Brickmaking machinery. I} 
Tricycles and other velocipedes. \| 
| Thickening and adhesive materials || 
or “ dress” compositions from || 
solutions prepared from animal 
and alkaline substances. 
| Centrifugal machines for manufac- | 
ture of sugar. (Complete spec ifica- | 


tion), 
&. 
(Complete specification), | 
| Velocipedes. | 








Lime kilns, applicable also for cal- 


i} 
| 
cining cement, ore, &c. 
** Letting off” the warpinlooms. || 


| | 
| Pa eins torpedoes and submarine || 
| miasthe cotton for upholstery. 
Sorting grain, seeds, &. 


| Velocipedes. 


| Breechloading small arms. 
| Telegraph cables and other con-|| 


| 
| 
| 
| 
| 
| 


ductors 

| Annealing i iron and steel. 

| Winding and reeling yarns, partly | 
applicable to pirns and shuttles | | 
used therewith. 

Brushes. 


in collieries or mines. | 


| Finishing woven fabrics. 


} 
Wheels of locomotive engines used | 


Raising balloons while floating in 
the air to a higher altitude, or|| 
sinking to a lower altitude, at the | 
will of the aeronaut, without loss ] 
of gas or ballast. 1] 
— of metallic and other} 
powders upon straw hats or bon- | 
| 
|} 
| 
| 
1} 
| 


rota, &c. 
Driving belts and other india- 
rubber articles. 
‘A clock with weighing apparatus 
for fawn _—- | 
| Boots and shoe’ | 
Labels for horticultural purposes, | 
Electric telephones. 
Apparatus for washing clothes, &c., 
— as a circulator or 


smoothing machines. 


Music and other stools. 

Removing burrs & spiles from wool. | 

Production of pottery, or substi- 
tutes therefor. 

Permanent way of railways. 


Fishing nets. 


Rendering available the sulphuric 
and sulphurous acid contained in 
furnace gases, &c, 

Production of combustible gas and 
. ratus therefor, also applic- 

e for calcining and carbonising | 
operations. 

Surgical instruments for the incision 
of strictures, &c. } 

Process for separating the lime and 
magnesia contained in ——_ | 

Obtaining, storing, and utilising | 








gas for lighting or other pur- 
poses. 











GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 


1.—Announced April 29. 





























































{ 
No.| Name. No. | Name. No. Name. 
1881 | 1881 | 1881 | 
1412 | Scott and |] 1556 | Wise. 1600 | Michel, 
| Akester. 1560 | Wells. | Kollen, and 
1510 | Hocking. 1562 | Lake (Taffé Hertzog. 
1518 | Waller. and \Darm- | 1602 | Steinheil. 
1522 | Lake (Knowl- | staedter). | 1606 | Clark (Frick), 
| tom), 1564 | Wild and | 1608 | Dobing. 
1524 | Holt. Ledger. 1610 | Lusher. 
| 1526 | Andrews. 1566 | Allison 1612 | Priestley. 
1528 | Sugg. (Celier). Priestley, & 
1530-| Smith. 1578 | Leadbeater Priestley. 
1532 | Morgans and and Lead- | 1614 | Lloyd Wise 
| _ Morgans. beater. |  (Seck Bros.) 
1584 | Hawkins. 1580 | Engel 1618 | Wilson, 
1538 | Haddan (Amsberg). | 1620 | Adams 
(Hutinet & | 1582 | Graham, 622 | Doodey 
| Lamy). 1584 | Hargreaves. | 1626 | Seaton. 
1540 | Whitehead. | 1588 | Lake (Scott),] 1628 Mineard. 
1542 | Hunt (Pollitt) [15 oo Lloyd. 1630 | Johnson 
1544 | Walter (Da |"159 Budenberg (Reynier), 
Cunha and | (Budenberg &] 1632 | De Caux. 
Co.) | Schaeffer. 1636 | Fox. 
1546 | Groebert. 1594 | Rowland, 1688 | Holliday. 
1550 | Gisborne. 1596 | Reddie 1640 | Haddan 
552 | Westberg. (Sedlaczek (Bouchier). 
15 54 | Godfrey. | Wiéknilill), | 1642 | Wilkins. 
| } 1646 | Holt, 
Il.—Announced May 3. 
No. | Name. No. | Name. No. Name. 
1881 | 1881 1881 
575 | Smithett. 1585 | Somerville. 1649 | Boult 
693 | Nordenfelt. 1587 | Young. (Seaton). 
956 | Cherry and | 1589 | Haddan 1651 | Brunton, 
Cherry. (Dronet), 1653 | Johnson 
996 | Jones. 1591 | Spencer. (Société 
1142 | Marshall. 1593 | Budenberg Generale 
1158 | MacDermot. (Budenberg @ Electricité.) 
1235 | Tabourin. & Schaeffer), 1657 | Thacker, 
1392 | Tate. 1595 | Leahy. 1659 | Bentall and 
1485 | Tall & Daddy] 1597 | Doty. Bentall. 
1551 | Stroudley. 1601 | Fairholme, 1661 | Hillman, 
1553 | Grills. 1603 | Edson. 1665 | Lewis, 
1555 | Tongue 1605 | Clark 1667 | Colclough. 
| _(Randhahn). (Kraft and | 1669 | Springmann 
1557 | Lee. Schischkar). | 1671 (Brackels- 
1559 | Pumphrey. 1607 | Alcock. berg). 
1561 | Lawley and | 1609 | Kidd. 1677 | Flood and 
| Lawley. 1613 | Lake (Camp-] 1681 Young. 
1563 | Garrood, bell), Hunter. 
1565 | Trieb 1615 | Wilson Wirth (P, 
| (Notton). (Leslie). Adt, P, Adt, 
1567 | Lightfoot. 1617 | Heyrich and | 1683 J. B. Adt, 
1569 | Dring and Quenstedt. ¢ E, Adt), 
Pattison. 1623 | D'Arcy. 1685 | Clar 
1571 | Oates, 1625 | Fox. (D' Auriac) 
| Jameson, & | 1627 | Holloway. lar’ 
| Leonard, 1629 | Bentall, 1687 (Gerard- 
1573 | Grimes. 1631 | Acaster. Lescuyer). 
1575 | Von Naw- | 1633 | Drechsler. 1689 | Lake (Utley 
| rocki 1635 | Darling. 1691 | and Fawcett). 
| Cppoenny 1637 | Holliday. 1693 | Erskine, 
1577 | Hopkinson &] 1639 | Deucker. Wharton, 
Muirhead, | 1641 | Blum. 1695 | Engel 
1579 Atkinson and] 1643 | Jones, 1703 (Becker). 
| Atkinson. | 1645 | Bradley. 1707 | Dale. 
581 | Crud, 1647 | Lawrence 1709 | Mills (Swifd), 
1583 | Johnson | (Recken- Newton 
| (Wilcox and |  dorfer). Ward and 
Gibbs), ' Howl. 

























INVENTIONS PROTECTED FOR S!X MONTHS BY DEPOSIT OF 


COMPLETE SPECIFICATIONS, 


For Particulars, see Corresponding Numbers in Lists a 


Applications for Patents. 






























No. Name. No. | Name. Name. 
—— oe | ——EE 
1794 Bonneville 1833 | Haddan 1863 | Clark © 
(Wills). (Fink and (Bariquand 
| Fink). and Son). 
1862 | Lake (Hep- 
| worth). 
NOTICES TO PROCEED. 
1,—Time for entering Opposition expires Friday, 
May 20, 1881. 
No Name. No. Name. No. Name. 
~~ | 1880 1881 
= Faton. 5468 | Waller, 354 | Silvester, 
5406 | Goldschmidt,} £515 | Landsberg. 671 | Kirby. 
Hahlo, and] 1881 1138 | Van Wyk. 
Heussy, 4 | Rowbotham., | 1255 | Ritchie and 
5422 | Perkins. 29 | Glaser Ferguson. 
5434 | Lake (Schomberg).] 1296 | Adams. 
(Copeland). | 186 | Clark 1441 | Dutton and 
5442 | Droustield. (Eckford). Croft. 


Peck, 














1478 | Mather. 
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1880 


5463 


5465 
5467 


469 
5473 


SATA 


4738 


5479 
5490 
5500 
2 
5507 
55308 
5513 
1381 

19 


5 


1880 
2226 


4439 


4458 
4459 


4466 


4471 
4475 
4479 
4483 
4491 


4493 


1880 
4ist 
4509 


4512 | Pickles, 


4518 | Seward. 


4526 





4539 | Neilson. 


4541 
| 


April 23, 1881. 


PATENTS IN RESPECT 


No. | 
1878 
1661 


1687 | Clark (Vines). 


1739 
1740 
1747 
1696 
1704 








I1,—Zime for entering Opposition expires Tuesday, 


May 24, 1881. 


at | 1881 | 
| Lake 1293 

( Vessieurs 1311 
| Gourdiat), | 13% 


Imray 1422 

| ( Wenger). 1469 | 
B stey. 
Hudson. 1499 
Bucknill. 
Haddan 15 


(Jerome). 


Reddie 1600 


Sombart 

Everit l 

Parker. 1636 

Giffard. 1697 

Worssam. 

Pieper 1701 |} 
(Sprenger), 726 


Vernum, 


Adams. 1745 


Anderson and 


Airy. 1833 


Watson. 





PATENTS SEALED, 
I.—Sealed April 29, 1881. 


PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 


| 
No.| Name. No.| Name. | No. | Name. 
874 | 1874 1874 | 
1502 | Brooks, 1458 | Scott-Mon 1522 | Sanders. 
Harrison & crieff. 1540 | Westing- 
Goodbehere] 1517 | Shanks house. 
1435 | Lowe and (Johnson). 1556 | Lake 
Gill, 1642 | Westmacott (Geasen). 























all of the year 1880 
3, 3683, 4112, 4143, 4319, 45 64, 43 65 
4370, 4372, 4373, 4574, 

4400, 4405, 4407, 4419, 4450, all of the 

1880, 

i, 1881, 

378, 4381, 4383. 4386, 3 
95, 4397, 4593. 4403, +08, 4426, 
of the year 1880 

. 4401, 4409, 4411, 4415, 4 
"4425, 1438, 5240, all of the year 
2, 4430, 4432 ; 

4449, 4463, 4469, 4481, 












Ashworth 
Catterall and 
Crowley, 


Heaven 4717 
Reeves 

Stainton. t 
Hulse 

Justice 


Tweddell, 
Platt, and 
Fielding, 

Wright. 

Wright. 

Williamson. 


Pritchard, 849 


Hughes. 


881 

Thompson 129 

(Renchard 

and Ren- 131 

chard). 250 
Eavestaff. 298 
Hetherington} 331 
Conquest 512 

(Crowell). 
Hawkins. 66 
Justice 

(Barbe). 725 


Lendrum. 
Thompson 


and Hen- 827 


wood, 
Wild, 8 
Eyre and 
Heathfield 
Rogers 
( Welton). 8 
heock. 





FINAL SPECIFICATIONS oa. 
$22, 4326, 4327, 4529, 4334 
4336, 4347, 4348 4380 
, 436 


4420, 44 





OF WAICa THE THIRD YEAR'S STAMP 
DUTY OF 50’. HAS BEEN PAID AND REGISTERED. 


Name. No. 
Renard and | 1765 

Renard. 1769 
Bezer. 1888 
Lake 


( Whethered). 


Firth, Firth, | 1754 


& Firth 
Benson 


Lake 
(Thompson) 


Higginbot- 1781 


tom and 
Hutchinson. 





1880 
Ashworth & | 4695 


(Aulestia). | 1881 
2338 


DUTY OF 100/. HAS BEEN PAID AND REGISTERED. 




















PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year's Stamp Duty of 501, 

















No. Name. No. | Name. No. Name, 
1878 1878 1878 
1528 | Conradi 1559 | Tooth. 1604 | Longsdon. 
(Haberstolz)} 1560 | Conradi 1611 Renard and 
1533 | Waller and | (Raven). De la Haye 
Colyer. 1563 Srydges 1612 | Wirth. 
1534 | Cockey and | (Mayhefer (Kallab). 
Cockey, 1570 | Vauthier. 1613 | Mangenot. 
1536 | Bulkeley- 1573 | Collingridge,] 1618 Gray 
Johnson. and Lecerf.| 1619 Kent and 
1541 Lake (@ard-] 1574 | Sombart Kent. 
ner and | (Loeper) 1623 | Pintsch and 
Gardner). 1573 | Gedge ( Véve) Schiilke 
1542 | Lake (7homp-] 1579 | Ripert. 1625 Lake (Shar 
son) 1584 | Jolin. and Spenc 
1545 | Schotield. 1589 | Alexander, 1626 Morgan- 
1546 J. and B, Seal, and Brown 
Adkins. | Harvey. (Myatt), 
1547 | Devitt. 1590 | Holden and [1627 De Saint 
1548 | Fenton and Holden. Prix. 
Nurse. 1592 | Whitelaw. 1628 , Cope. 
1552 | Hornsby. 1593 | Scott. 1629 | Longsdon 
Bonnall, & | 1597 | Rouaix (Arupp), 
Shield. 1598 | McGregor. 1630 | She = rd. 
1553 | Hughes 1599 | Champness. J 1631 Gree 
(Breese) 1600 | Howard, 1633 | Tetley and 
Worthington] 1602 | Guelton and Clayton 
Hawthorn. Sandeman,} 1654 Clark 
Plessner. 1603 | Rayner. (/uchner & 
Clarke. Kohberyer), 
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—Sealed May 3, 1881. 





Abstracts marked with a * relate to applications not proceeded 





ampton. (/. Bachrich) —Theinvention is f 
at stations the exact position of train: on the line and the spe ode 
which they are travelling. (2) Providing station-masters with means 
of transmitting order Z| 

to reply to the stati 
of there being an 
which it is travelling 





(24.]—The gauntlet is made of another material than the glove 
(Protection not allowed. July 2, 1880) 





Algeria). [(2d].—Applicable for indoor rifle practice. (Protection 
notallowed. July 10, 1880). 





Lake, London. (J. H. Small, Buffalo, t 
of a book of gummed labels having count tolls in which the 
addresses and other particulars are reco de 4, (Protection not 
allowed, July 14, 1880), 





H. Boden, F. Thorn, and H. Ivey, London. [2 j— 
Describes an engine in which the compresse ed air receiver is sup- | 
posed to be filled with compressed air by the energy stored up | 
the flywheel, (Protection not allowed. July 19, 1880), 


175 

(Campbell). | 176 

1775 

Scutching Machines: J. P. Butterworth, Roch- | 

dale, and W. Lord, Todmorden. (8. 5 Figs.}—When | 
the niachine is set in motion the lattice 6 carries forward the 
cotton which is put in the hopper a, and the roller ¢ lifts the 
cotton from the lattice, The shaker d strikes back any super- 

fluous cotton projecting beyond the teeth c', and the re maining 

cotton is stripped from the roller and de posited on the apron / modifi ations givenin one spe cification, 








Il.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1001, 


1874 1874 1874 

328 | Fell and Fell 1338 | Wanchope 1382 Lake 
1330 | Bailey and Cowan (Haddock) 
1332 | Johnston. 1342 | Seattergood. [1385 Clarke, 
1335 | Hughes 1346 | Cooke. 1422 Noad. 


(Daugoise).] 1377 | Wheeler. 





ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING APRIL 30, 1881. 





with. The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 
the Specification is not Illustrated, 


| 





Where Inventions are communicated from abroad, the Names &c., of the | 
Communicator saregiven in italic | 
ifications may be obtained at 38, C ilor-street. ¢ 
etther personally, or by " en sing @ at j 
and postage, and addressed to Mu. H. ReAvER LACK | ¢ 


2220. System of Musical Notation: A. Seite. 


London. [6¢.]—-The essential part of thi s invention consists 


havi og the stave so constructed and 





almost a fac-si of the keyboard of the instrument. ‘P 
pene gt i eae} 18580). 


2459. Railway Signalling: A. A, Dupont, | 





| 
|i 









} 





rivers. (3) Enabli 

ying to trains in moti 1 

r train on the same section, and the speed at 
(June 17, 18380). 


rs to the engine 











2703.* Gauntlet Gloves: J F. hedmen ns ed. London, 


2768.* Cartridge: M. Bauer, Paris. (/. @. Soler 


2862. Checking Number and Amounts of Fares 


on Omnibuses, Tramcars, &c.: J.M. R. Francis, | ‘re 
London. ([2¢.)—Consists of a book having 
into two, three, four, or more divisions accord 
fares on the route. (Pre tection not allowed, Jul 





eaves perforated 
» the number of 


» 1830) 





2909.* Labels for Express Fost, &e. : ; W. R. 
- —Consi 








2967. Self-supplying Compressed Air Engine: 


2977.* Self-acting Detachment for Life Buoys: 


J. F. J. Dahse, London. [id 4 /igs.j—The buoy is su 


pended from a hook by a small ring. When the ship founders the 
buoy floats off the hook. (July 19, 1880). | 


3036. Apparatus for Feeding, Opening, and 











of the opener by the beater e. 





Bi 


“ 


Carding Engines: R. Tatham, Rochdale. 
.J}—(1) To remove the motes, seed, : , 
ain cylinder, one or more knives are 
ges in contact with the surface of the * 


_ 


ees 





taker. in and stru k off oe the . wings of the 





ond bas a reciproca ati ny , stripping comb 


30 the strippi ng comb. 
3064. Tubular or Telescopic Balance: J. Gor 
ham, Tonbridge. 
a scale pan and the other 
graduated cylinder slides, 
out is a measure of the wei 
3069. w Ventilating Apparatus: E pyiestion, san. 


2d.) ]—Rese mb les a fernery or window garden. 


a hollow hori ntal tube into whic 
vy distance that the c 


Shaping ana Finishing Hat Brims: 
Cook. Hooley Hill, Lanc. > 


Transport of Vehicles by Gas ,masine 
Power: J.R. Purssell, Merton, Surrey. (2. 
0 be for a »vements on Specification 4396 


86. FS Cheaner: J. Hunt, Bolton. 
. ushed ba wards and forwards betwe 
y Springs and fed with eme ore 





sa0e. Lavatories: B. Finch, Londen. 


id pi ope “sare rr tener mg they « 


_ Baers Cheques, ke: J. Tulliage, Lon- 








Moulds: for - Pipes, &c.: J. i. Sobueen, Lon 
2 i, ‘ ) igs.]—Consist n 


“x or pal in se parate rings, 
ried in a drying chamber and a 
arts,and having an acc 











us for the preparatio 
} id is pr 1umber of cast-iron od ioe fa 
fo rm guides to corre speedos plungers ¢ acting as patterns. 
cylinders are provided with flangers u, having a projecting portior 
[ i e interior of the mould box, ¢ 
formed in halves united by hinges 

3317. Steam Generators: 
26 Figs.j—Relates to details of construction, 





ancy 





The illustrations show one of the 


SPT aa en 














Hii 


wet ewes 


ee ee 








May 6, 1881.] 
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3321. Effecting the Combustion and Utilisation 
of Fuel: W. Lloyd Wise, London. (2. Koeber, Dresden, 
Saxony). (10d, 26 Figs.)—The fuel, slowly introduced in a con- 
tinuous manner into the furnace, is received first on a fore grate, 
where volatilisation and partial combustion of the fuel occur, 
After the evolution of the hydrogen the fuel is forced forwards, 
until it enters in a coked condition into a chamber forming a 
secondary furnace or generator where the fuel is supported on 





Py 














} 

} 

i 
—— 


itable bars and subjected to the action of steam and air so that 
thorough combustion may be effected in the combustion chamber 
nd flues. According to another part of the invention special] heat is 
brought to bear on the fuel before it enters the second furnace 
In the illustration F F are the firebars, G the generator to which 
air is admitted by the damper L, / the firedoor, and P the flue of a 
boiler. Inthe specification the invention is shown as applied to 
various forms of fixed and locomotive boilers, to stoves, melting 
furnaces, &c., andforms the subject of twelve claims. (August 16 
1880), 


3353. Photographic Cameras: W. F. Stanley. 
London. [(d. 6 figs.}—The improvements relate to the lens, 
the body, and the dark slide, The lens is enclosed in a glass cell 
and the adjustment is effected by a fine screw instead of bya rack 
and pinion. The stops have anexterior out-turned rim, and the 
lens is closed by a plug instead of by a cap. The body of the 
camera slides out telescopically in front; it is fixed by a spring. 

nd made dust-proof by an inlaid cord. The dark slide has an 
inner adapter to carry dry plates. (August 18, 1880), 


3368. Carding Engines: B. A. Dobson, Bolton 
(Partly J. Beck, St, Petersburg). (6d. 1 Fig.J}—Refers to Specification 
1174 of 1880. Consists (1) in shaping or forming ridges or grooves in 
the inner surface of the covers of carding engines, when such covers 
sre close to the ecard wire, The ridges are made atan angle to 
tie surface of the card wire, and set with their projecting edges 


t 





towards the fibre, thus tending to straighten it. (2) Im placing a 
-shaped box between the main cylinder, and the doffer of whi 
the serrated card cover forms one side, Supported in bearings in 
this box is placed the fluke rod, caused to revolve by roller 
In a slot in the upper side of the box is placed a doctor, which 
catches and throws out the fiy and dirt; ¢ is the serrated cover, ¢ 
the fluke rod, j the slot, and & the doctor. (August 19, 1880). 


3380. Treating Limestone: A. H. J. Douglas, 
Lockerbie, Dumfries, N.B. (24¢.)—The process of burning 
limestoue in kilns is superseded by grinding or crushing it to a 
pulverised state in any suitable machine, such as Blake's crushet 
Protection not allowed. August 20, 1580). 


3408,* Steadying Floats for Ships and Boats, 
&c: R. Grahame, New Malden, and C. E. A. 
Baloche, London. ([?¢.)— Consists of inflated cylinders termi- 
nating in spheres. (Protection not allowed. August 23, 1880). 


3412. Bankers’ Cheques, &c.: J. Fielding, Urni- 
ston, Lancashire, [2¢).—On the surtace of the cheque are 
printed the words “ not exceeding” or “ not more than,” and in 
connexion with these words is printed a series of figures, including 
the amount for which the cheque may be drawn. The person 
drawing the cheque uses a perforating stamp to indicate the 
amount which the cheque must not exceed. (Protection not 
allowed, August 23, 1880). 


3413. Digitoriums, &c.: W.and T. H. Lowe, Lon- 
don. [td. 6 Figs.j—Kelates to the arrangement of the notes ip 
dumb key-boards. (August 23, 1880). 


3456. Applications of Alloys of Iron: C. F.Claus, 
London, (i. Uelsmann, Koenigshuette, Germany). (2d.)}—A 
variety of articles exposed to the corroding action of acids, de- 
structive gases, salts, &c. are made of “silicon iron.” (Protection 
not allowed, August 26, 1880). 


3459. Unsinkable Boats and Ships: W. E. Gedge, 
London. (?. Dural). [6d. 3 Figs.}—The patentee claims ‘ the 
application of cork in suitable pieces superposed along the plank- 
ng or sheathing of a boat or ship without modification of the 
proper shape or lines of the vessel as coustituting the principle of 
insubmersiveness or unsinkableness.” (August 26, 1880), 


3482.* Grammatical Puzzle: W. Rowley, Taun- 
ton. (2¢.)—Movable blocks are provided showing on the various 
sides tenses, inflexions, &c. (Protection not allowed. August 27, 
1880). 


3508. Folding Seats, Forms, and Tables, &c.: 
H. Kinsey, Swansea. [6/. 27 Fiys.]—Describes several 
arrangements and constructions of folding furniture, (August 30, 
1880). 


3519. Construction of Dormer Windows: W. R- 
Lake, London. (J. Hilgers, Rheinbroh!, Germany.) (2d]—The 
frame of such windows is constructed from asingle piece of rolled 
sheet metal by stamping, or otherwise, thus avoiding all rivetting 
or soldering. (Void, the patentee having neglected to file a specifica- 
tion. August 30, 1880). 


3580. Brake Apparatus for Railway Trains: 
R. Smith, Cardiff. [6¢. 6 Figs.)—The brakes of each 
vehicle are connected by a rod to the buffers. When the buffers 
are compressed by the engine brakes being screwed down this rod 
actuates the brake levers. The brakes are applied automatically 








on the rupture of the train by the recoil of the draw-bar which 
is forced back by a strong spring. Arrangements are provided 
whereby the brakes may be applied by hand. (September 3, 1880). 


3610. Fluffing or Grounding Machines: J. M. 
Jones, Wrexham, [6d. 4 Figs.]—The skin to be treated is 








fed between the emery roller 8 and the rotating brush C, which 
can be forced against the roller by the treadle D', F is a fan to 
remove the dust. (September 6, 1880), 


3623. Apparatus for Distributing and Com- 
posing Type: J. Dittrich and P. Ganty, London. 
{10d. 12 Figs.J—Fig. 1 is a front elevation and Fig. 2 a side view 
of a combined type distributing and composing apparatus. Fig. 4 
is a section of a portion of the upper part of the composing appa- 
ratus with its keyboard. The distributing mechanism is fixed, 
when required, to the top of the inclined part of the composing 
apparatus; 35 is the inclined distributing table formed with 
grooves 36 for the type in line with the grooves or channels in 
the table of the distributor; 37 is the bar or plate formed with 
vertical grooves to agree with the grooves 36 to arrest the types as 


Fig. 2. 7 
































they descend; 38 is a vertical plate with grooves 59 to form con- 
tinuations of those in the distributing table. The key 42 presses 
on one of the arms 41 and the key 43 on the next arm. To each of 
the arms 41 is a bent spring 44, which upon the key being de- 
pressed bears upon the lowermost type but one, while the part 45 
tilts the lowest type into its vertical groove and thence into the 
stick 46; 47 (Fig. 1) are pins to prevent the turning of the type on 
passing from the grooves. In lieu of these pins the guide pieces a 
(Fig. 3) suspended on pins are sometimes employed. The inven- 
tion further relates to a “ pusher” for feeding one type at a time 
and to means for opening doors to guide the distributed type into 
the proper channel. (September 6, 1880). 


3634. Taking-up Motions for Looms: W. Clay- 
ton, Macclesfield. [6d¢. 6 /igs.]—Is to supersede the ratchet 
wheel and pawl at present in use and toproduce an even take-up 
without the employment of a sandroller, The flanged disc 6is 
driven by the parts 12 and 13, so arranged that they enter into 














frictional connexion with it during the forward stroke and release 
it during the back stroke. The roller 43 lies on the cloth roller 
44, and, as the diameter of the latter increases rises, carrying with 
it the connecting rod 36, thereby varying the motion imparted to the 
taking-up lever by the rod 32 and slay sword 29. (September 7, 
1880). 


3648. Combined Lamp and Time Indicator: 
F. M. Robertson and J. Joyce, London. [tid. 5 Fiys,) 
—A float rests on the surface of the oil, and as the Jatter is con- 
sumed falls, actuating in its descent the going motion of the clock, 
(September 8, 1880). 

3682. Manufacture of Playing Cards: N. 
Salamon, London. [2d.)—The four suits of cards are printed 
each in a different colour, and the pips are surrounded with a 
border line of dark colour. (Protection not allowed. September 10, 
1880), 


3684.* Jacquard Machinery for Weaving: T. 
Spivey, Bristol, Leeds. [4d. 3 Figs.}—(1) Iuto the slot of 
the needle is inserted a loose piece bearing against a spiral spring. 





so that the slot, in spite of its wear, is kept of one uniform length 
by the loose piece being forced up by the spring. (2) Relates to a 
new form of joint for uniting jack hooks and jack levers. (Sep- 
tember 10, 1880). 


3685. Atmospheric Air and Gas Motor Engines: 

i. Williams and J. Malam, Southport. (inna 82 
Figs,)—The claims have reference (1) to establishing a vacuum in 
the working cylinder of gas engines, by means of a pump which 
maintains a vacuum in an independent vessel ted with both 
the extraction cylinder and the working cylinder. (2) The use of 
an independent chamber between the extraction and the working 
cylinders. (3) The use of an ejector condenser. (4) Establishing 
a pressure in the ignition flame superior to the pressure in 
combustible fluid. (5) The form and construction of five different 
modifications of igniting valves. (6) The arrangement of fluid admis- 
sion vulves and method of controlling the same. (7) The use of a 
forcing apparatus, (8) The general arrangement of parts, The 
action of the engine shown in the i!lustration is as follows: The 
exhaust valve E is open to the working cylinder A slightly before 
the finish of and for a short time after the outward stroke of the 























pistons H, G. and the vacuum chamber X extracts the products 
of combustion from the cylinder A, The communication between 
the cylinder A and the vacuum chamber K is then shut off by the 
valve E. The vacuum in the cylinder creates an inrush of mixed 
gases through the valve U, and the further inward stroke of the 
piston compresses this charge to the required density. After com- 
pression the charge is ready for ignition by the ignition valve D. 
Fis the exhausting pump. With this arrangement there is an 
explosion at every outward stroke of the piston. Another method 
of exhausting and condensing consists in the ase of a jet ejector 
with conodial nozzles centrally arranged. Cold water is passed 
through the nozzles which are in the exhaust chamber to which 
the products of combustion are conveyed. The condensation takes 
place between the nozzles and the cones into which they project. 
(September 10, 1880). 


3686. Machinery for Cooling Atmospheric Air: 
J. Sturgeon, Newlay, Leeds. [éd. 3 Figs.|—The amount 
that the air is expanded is regulated either (1) by varying the 
speed of the expansion cylinder or (2) by varying its stroke. 
(1) Instead of the compression and expansion cylinder being 
coupled together there is provided an independent air-compressing 
cylinder for compressing air to drive a separate and independent 
expansion cylinder, which is employed to drive another air-com- 
pressing cylinder for supplying an extra quantity of compressed 
air. Thus the relative speeds of the two cylinders can be varied. 
(2) The stroke of the cylinder can be varied by the use of a movable 
crank-pin in a crank disc similar to the arrangement in a shaping 
machine. (September 10, 1880). 


3690. Apparatus for Manufacture of Boots and 
Shoes: C.F.Gardner, London, and W. H. Dorman, 
Stafford. [6d¢. 15 Figs..\—Comprises apparatus for facilitating 
the paring or trimming of the heels, this apparatus being more 
especially designed as an attachment to McKay's heeling machine, 
Letters Patent 2736 of 1872. Refers also to mechanism for 
attaching the soles and heels to boots and shoes by rivets or nails. 
(September 10, 1880), 


3701, Locks and Latches: J. M. Hart, London. 
(Sd. 28 Figs.}—Has reference (1) to locks for carriage doors ; (2) 
to movable keyhole plates; (3) securing handles to spindles of 
mortice locks; (4) to means for indicating if a bolt is fully shot. 
(September 11, 1880). 

3703. Machine for Forming Screw Threads: G. 
W.von Nawrocki, Berlin. (W. Erichsen, Baltimore, 
U.S.A.) (6d. 4 Figs }—Consists essentially of two grooved rings 
or discs 66' on shafts dd' placed at an angle to each other and 








revolving in opposite directions, the bolt (guided through a bush 
m) being placed between them while hot, and the thread being 
pressed or rolled into it by the said grooved parts. (September 
11, 1880). 

3720. Liquid Meters: H. J. Haddan, London. 
(P. T. y Puig, Barcelona), (6d. 3 Figs.j}—Consists in measuring 
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the quantity of water flowing through a pipe by discharging the 
water into a balanced vessel and counting the oscillations of the 
same. ‘The vessel is provided in the centre with a vertical parti- 
tion, and is capable of‘ turning on a horizontal axis. BB is the 
balanced vessel, C C! the case of the registering mechanism, F a 
float which rises up the rod Eas the case R fills with water dis- 
charged from the balanced vessel, and regulates the inlet, outlet, 
and air valves. (September 13, 1830). 


3725. Sewing Machines for Stitching Sacks, 
Bags, &c: W. Webster, San Francisco, US.A. [(d. 
$Figs.|—Refers to Specitication 4146 of 1875, The claims relate 
(1) to the use of an intermittently moving serrated chain as a 
feed mechanism ; (2) to causing intermittent movement of the 
needle carriage by means of a screw ; (5) to the mechanism shown in 
the illustration for driving the circular needle ; (4) to a cylindrical 
telescopic thread controller; (5,to an elastic tension brush. As 
the sewing is of the kind known as ** seaming” it is necessary that 
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the needle should go con pletely through the fabric and not in and 
out asin the case of ordinary sewing machines. The needle is 
nearly a complete circle and runs in a groove, being driven by 
fingers or pawis, of which three are shown in the dr wing. The 
pawls are jointed to a revolving plate and have anti-friction rollers 
at their outer ends running in a cam groove, so shaped, as shown 
m dotted lines at D2, as to draw the pawls out of gear with the 
needle at the point where it meets the work. (September 13, 1530). 

3737. Tools for Expanding Boiler Tubes, &c.: 


W. Thorburn, Luton. [td. 10 Figs.}—The arrangement is 
clearly shown in the illustration, B Bare the expanding rollers 








which work in a stock Eand are set up by a central expanding 
mandrel. Several modificationsare shown. (September 14, 1850 


3749. Carding and Preparing Wool, &e. : = 
Wilkinson, Marsden, Yorks. (td. 2 /iys.)—Consi 

(1) in dispensing with the workers and strippers now used, 
employing instead a series of combs fixed tangentially at intervals 
over the upper part of the swift to intercept lumps or knots carried 
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round on the surface of the swift. The fibre that adheres to the 
comb is removed by a brush and thrown again on to the swilt. 
(2) In making reeds, according to Specification dated October 16 
1878, of continuous lengths of drawn wire. (September 15, 1580) 


3763.* Plates: P. L. L. Stelling, Heap Bridge, and 
G. T. Harrap, Chadderton, Lanc. [2.)—Kecesses = 
i ection not allowed, 


formed in the rims to receive condiments. (Pr« 
September 16, 1880). 


3779. Presses for Stamping with Dies C. D. 
Abel, London. (WW. Lorenz, Carisruhe, Germany). (6d. 8 Figs.) 
—Refers (1) to the framing of the machine, (2) To giving a second 
pressure on the article by carrying the toggle bars slightly past 
the place where they are in a straight line, so that they partly 











release and again squeeze the article. (3) To a striking mecha- 
nism for removing the finished articles. (4) To the use ofa spring 
slide and trigger for closing the supply shoot. (September 17, 
1880). 


3780. Roses of Door Knobs: F. R. Meeson and J. 
T. Hopkinson, London. [(/. 29 Fiys.)—(1) Has reference 
to subject of Letters Patent 740 of 1868. The screw collar on which 
the rose is screwed is fixed to the door before the knob is fastened 
to the spindle by the cotter. (2) Refers toa class of door-knobs 
which are fixed to their spindles by screw necks. (September 17, 
1880), 


3781. Manufacture of Nails and Spikes: H. 
Sharrow, Smethwick, and T. King, Birmingham. 




















(6d, 4 Figs,]—In the illustration the rolls are represented as about 
to feed forward and shape a length of heated nail rod to form a 
nail, a headed nail being represented in the act of being removed 
from the lower shaping end gripping die by the length of rod last 
shaped by the rolls, the movable shaping, and gripping die and 
heading tool being represented in their withdrawn positions, 
The pair of rolls aé is used for feeding forward and tapering and 
pointing the nail rod, and the third roll ¢ is used for driving the 
roll 6, and for closing it upon the upper roll for giving the taper 
figure to the rod; aand crotate in opposite directions, The end 
of the rod is gripped between a and 6, when one of the uncut parts 
of ais brought opposite 6, and the rod is carried into the machine. 
When one of the recessed portions of a comes opposite 6, the rolls 
no longer grip the rod, and it remains at rest until an uncut portion 
of 4 advances and again carries it forward to the dies 4, ”, ”, and 
the horizontal heading tool ¢, (September 17, 1880) 


3783. Paper-Cutting Machines: J. Salmon and 
J. Capper. Manchester. [(i/. 11 Figs.j—Consists in con- 
necting the knife bar and clamping bar so that the two work up 
and down together, but there is an elastic resistance provided, so 
that when the clamping bar comes in contact with the paper it is 
arrested, and puts pressure on the paper while the knife descends. 
Several modifications are shown. (September 18, 18580), 


3784. Electric Type-Writing Apparatus: G. J: 
Droste, Bremen. [li 10 Fiys.]—The invention is described 
under the following heads: (1) The transmitter or dial keyboard ; 
(2) the receiver, (a) the escapement spindle, (6) the spindle of the 
current interrupter, (c) the type wheel spindle, (d@) the appliances 
for releasing the printing appliance, (e) the spindle for the printing 
escapement and the printing appliance, (/) the moving of the paper 





band, (g) the movement of the type wheels; (5) the electric 
cireuit; (4) the working together of two instruments, (a) general 
remarks, (6) starting of the instruments, (c) the motion of the type 


wheels for the different sorts of signs. There are eighteen claims, 
(September 158, 1830). 

3788. Cooling and Drying Air: A. M. Clark, Lon- 
do L. A rew York, USA) (10d, 9 Pigs.j—Is partly to 
from the compres 


n. Allen, New [ 
obtain a large expansion and much work 
and a correspondingly large effect in the cooling, either witho 
without great intensity of cold, and for a method whereby the 
heat even at low temperatures in the refrigerating enclosure may 
be made to perform work during its transfer from the interior to 
the exterior of the said closure. The invention has reference to 
fourteen arrangements or operations, and forms the subject of 
fifteen claims. It is too elaburate for satisfactory abbreviation. 
September 18, 1880) 


3789. Forming Balls or Masses of Salt, &c.: R. 
J. T., A. F., and H. L. Hawksley, Oldham. ['id. 5 /iys.) 
Refers to the treatment of common raltin the manufacture of 
alkali, wherein the salt is made into balls. To this end an upper 
and a lower moulding table are employed, the lower one 6 
formed with cups, and the upper one @ with inverted cu 


ers (Fig. 3) 1e is supphed by means of a 




















hopper which fills the lower cups ready for the upper ones to be 
lowered to compress and shape the balls. The spheres are sup 
plied to the chamber in which the reaction takes place by a fluted 
incline (Fig. 4) and a hopper pipe which gradually descends as it 
fills, and delivers the balls gently without danger of bre aking from 
a door at its lowerend. (September 18, 1880). 


3790.* Machinery for Collecting Dust and Stive 
in Mills, &c.: G. T. Smith and W. H. Dickey, Jack- 
son City, Mich,, U.S.A. (2d.)—The stive is blown intoa 
wire gauze cylinder, and the air passes through the meshes. The 
dust is collected from the surface of the gauze by travelling slotted 
pipes through which is a small but intense draught produced by a 
special fan. (September 18, 1880). 

3797. Manufacture of Stitched Machine Belts: 
M, Gandy, Liverpool, [(d. 6 /igs.|—Kefers to Specitica- 
tion 1527 of 1879, and consists in appliances feeding the belt to the 
sewing machine. (September 18, 158v). 

3798. ~— | Machinery: W. Jennings and T. 

or 7 Fi 


Whitaker, Bra - (6d, 7 Figs.)—In order to spin 
smooth yarn from long stapled wool on acap frame, the inventors 
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invert the bobbin and begin to build upon it from the top so that 
the finished yarn retires within the cap, and is protected from 
dust and flue. The claims relate to the combination of parts. 
(Septem ber 18, 1880). 


3802. Pencil Sharpener and Protector: |B. S. 
Cohen, London, ((. /. Cohen, Philadelphia, U.S.A) (2d.J)— 
Consists of a split steel ferrule witha sharpened edge. (Sep- 
tember 18, 1880), 





3809. Dividing the Electric Current for Light- 
ing: J.B. Rogers, London. [td 11 Fiys.)—To divide a 
current the inventor connects the leading wire from a dynamo 
machine to the apex of a metallic cone or conoidal body, and 
leads off the various line wires from points in the circumference of 
the base. To intensify a current he couples several dynamo 
machines to the circumference of the cone, and draws one powerful 
carrentfrom the apex. (September 20, 1880). 


3816. Steam Generators: H.E. Newton, London. 
(D. Davidson, New York.) (td. 4 Figs.j--The boiler in cross 
section resembles a saddle. It stands astride the furnace and is 
pierced with numerous flame tubes in which the products of com 
bustion circulate. Beyond the bridge the two legs unite in a ver- 
tical tubular extension through which the gases pass to the 
chimney. (September 21, 188) 





3818. Continuous Brakes for Railway Trains 
A. C. Boothby, Kirkcaldy. [(id. 6 /igs.)—Kefers to Speciti- 
cation 1447 of 1879. Lnstead of applying the electric current dire: t 
to the brake blocks it is caused to circulate round the bobbins of 
electro-magnets situate near the inside of the tyre of the wheel so 
that when the electric current is sent through the conductors the 
cores are converted into magnets and follow the motion of the 
wheel, operating by their movement mechanism which applies the 
brakes. Local tipping batteries are provided on each carriage tu 
effect the automatic working of the brake when the train sepa- 
rates, (September 21, 1Ss5v) 


3820. Automatic Steam Lubricators: C, C. 
Braithwaite, London. (tid. 6 Fiys.) The oil is fed from 
the oil cup by the condensation of steam in the usual manner 
(September 21, 1880). 


3822. Manufacture ofIron and Steel, &c.: W. J. 
Clapp, Nantyglo. [6/. 5 Figs.)}—The molten metal is run 
directly from the blast or other furnace into the puddiing, refining 
or mixing chamber, wherein it is puddled or agitated by a rotating 
stirrer fixed to a vertical shaft. The parts are so constructed and 
arranged that the chamber and the stirrer can be readily intro- 
duced into and withdrawn from the furnace for repairs, &c., and 
the chamber can, if desired, be completely closed. except at the 
orifice, through which the metal is run into it. (September 21, 
1880) 


3824. Lifts or Elevators: J.M. Day, W.R.Green 
and H.C. Walker, London. [ii. 5 /iys.)—Is for improve- 
ments in that class of lifts in which a series of cages are cor 
tinuously raised on one side. and lowered on the other, and 
consists in the arrangement of a pair of endless chains the 











back and front of the up and down shafts respectively, and work 
ing around suitable wheels secured at the top and bottom of 
each shaft g. 2 is plan, and Fig. 3 asectional plan on line 1 to} of 





Fig. 2. 
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Fig.1. The front of the cages are hung by means of the lugs and 
studs V to the chain k, whilst the back of each cage is hung ina 
similar manner to the chain S; when a cage reaches the top 
of the shaft it is caused to travel by the chains K and S passing 
around the sprocket wheels N and P in a lateral direction, and 
thence down the shaft to again ascend. (September 21, 1880) 


3829. Oil Lamps: W. P. Thompson, London. (/ 
Scrafton, Lahore, India), [td. 10 Figs.)—Is a railway carriage 
lamp in which by @ special arrangement of wicks and reflecting 
surfaces the lightis reflected downwards through the glass bottom 
of the lamp, thus eliminating the usua! dark shadow immediately 
beneath such lamps. (September 22, 188), 


3832. Dynamo-Electric Machines: 
qs 





W. Elmore, 
London. [fid. 8 Figs.\—This invention relates principally to 
improvements in the subject of Letters Patent 3565 of 187%, 
whereby a more thorough cooling of the revolving armature 
and its magnets is effected. The armature cylinder, boss 
dise, and its magnet cores are constructed with a continucus 
internal chamber connected with conduits formed in tbe tubular 


Fig r> 








shaft as shown in Fig. 1, so that a constant stream of water o 

other refrigerating liquid can be maintained through them. A 
special commutator is also provided allowing a greater facility of 
connexion, and avoiding the secretion of metallic dust under the 
brushes, ring connectors 16 and 17, Fig. 2, being employed for joining 
up the wires from the stationary magnets to the brushes and 
terminals of the machine. (September 22, 1880). 


3838. Machinery for Making Band or Rope: S. 
Hirst, C. Earnshaw, and A. Holroyd, Marsden, 
Yorks, [6¢. 3 Figs.)—This machine is to perform the work 
now done in a ropewalk. The strands are wound on the bobbins 
G carried on spindles projecting from the revolving face-plate B. 
The ends from the bobbins pass through guides in the front bear- 
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and around the pulley K, where they are 


ing of the spindle A, 
(September 22, 1880), 


twisted into a rope. 


3848. Sewing Machines for Leather Work, &c.: 
H. Mills, Birmingham, (/. Mills, Philadelphia, U.S.A.) 
[l0d. 28 Figs.)—Relates to improvements in sewing machines 
intended to sew leather and other non-elastic fabrics with a waxed 
thread, and has for object to construct a lockstitch machine so 
that very little more thread will be drawn through the work than 
in a chain or loop-stitch machine, its further objects being to punc- 
ture and feed the work, and pull up the stitch by means other 
than the needle, and to obviate excessive pressure onthe presser 
foot. The details of the machine are too complicated for descrip- 
tion here. (September 22, 188). 


3849. Safety Valves: W. R. Lake, London. (//. 
G Ashton, Somerville, Mass,, U.S.A.) (6d, 10 Figs.j—Relates (1) 
to supporting the spring of the valve between two discs or sup- 
ye of which is pivotted upon the centre of the valve, and 
ther upon the adjusting screw, so that each is free to tilt as 
ring may require, (2) To the combination with the outer 
casing of the valve of a top plate through which the adjusting 
screw passes, the said cases containing the bushing, the valve, 
and the spring. (3) To making the upper part of the casing 
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aljustable relatively to the valve which overhangs its seat. The 
thanging port ) retard the passage of the steam which 
1 past the seat of the valve, and thereby assists to lift 
A is the casing, B the bushing. € the cap cast in one 
piece with the cylinder I), G the valve. The spring is supported 
between the dises A and /4, one of which is pivotted on the valve, 
andthe otheronthe screw Three modificationsareshowa. (Sep- 


tember 8, 1550), 


3851. Combined Ploughs and Pulverising Appa- 
ratus: P. M. Justice, London. ((. £. Sackett, Mayne 
Township, Penn., U.S.A.) 
substantially the « 


macts t 
has escape 
the valve 


(Sd, 9 Figs.J—Consists of a plough of 
rdinary construction combined with a revolving 





plough that the furrow as it is formed is turned into the pul- 
veriser by which itis finely comminuted and then dropped into 
the furrow previously made. (September 23, 1880) 

3856. Steam Boiler and Furnace for Consuming 
Paddy Husks, &c.: J. Henderson, London. ‘/. i. 
Russel, Rangoon) [6d. 2 Figs.J—A cylindrical upright b iler is 
fitted on the top with a hopper to contain the husks, and » whicha 

















screw is worked by suitable gearing which regulates the feed of the 
husks into the furnace. There arethree flues C from the furnace 
to the casing A which communicates with the chimney E. Jisa 
creeper to remoye the ashes, (September 23, 1880) 


3859. Cooperage Machines: A. Ransome and T. 
J. Wilkie, London. [id. 10 Figs.)—Relates (1) to a special 
adaptation of feeding apparatus for band-sawing ines to 


is to increase the effective power of magneto and dynamo-electric 
machines, and to provide an armature for dynamo-electric 
h 





enable them to divide split staves into two equal portions. (2) A 
special machine for shaping the backs of staves to the required 
curvature. (3) Machinery for cutting or jointing the edges of the 
staves to the required shape. (4) Improvements in the trussing 
machine described in Specification 2173 of 1877. (September 23, 
1880). 


3863. Damping Tables of Lithographic Printing 
Machines: J. Harper, London. (td. 4 /igs.)—The usual 
wvoden bed of the damping table is replaced by a slab of slate 
fixed in a metal frame and covered with a single layer of mole- 
skin, readily removable for cleaning, and stretched by a tension 
roller mounted at the back of the table, and provided with ratchet 
and pawl, (September 23, 1880). 


3867. Manufacture of Oleine and Butterine: B, 
Hofmann, London. {4d.)—The ingredients are suet, salt, 
carbonate of potash, chlorate of potash, nitrate of soda, milk, 
hazel nut oil, essence of cognac, milk salt, and glucose. The 
details of manufacture are fully described. (September 24, 1530). 


3880. Systems of Conductors for the Distribu- 
tion of Electricity, &c.: P. Jensen, London. (7. 4. 
Edison, Menlo Park, New Jersey, U.S.A.) (6d. 20 Figs.) —The 
patentee states that when many lamps or motors are arranged 
upon the multiple are system it is essential that an equal electro- 
motive force or pressure be maintained in al] parts of the system. 
When, however, each set of conductors are run out from the 
central station in a straight circuit containing a number of lamps, 
the pressure is apt to be greatest near the central station, and to 
diminish gradually towards the end of the conductors. The 
object of the invention is to obviate such irregularity by using the 
conductors as feeding conductors only, and by placing the lamps 
on service circuits connected to the main conductor in such a way 
that all the lamps are electrically equidistant from the source of 
the current, There are twelve claims, and the drawings show 
several arrangements of circuits. (September 24, 1880), 


3890, Machinery for Sewing Books: W. Morgan- 
Brown, London. (Z. 8. Bvynton, Bridgeport, Conn. U.S.A.) 
[S¢.]—Is for improvements on Specification 1662 of 1878. The 
specification is very long and contains ten claims relating to the 
details of the mechanism. (September 25, 1880), 


3892. Velocipedes. &c.: C.F. Wood, London. [8v. 
16 Figs.}—(1) The guiding of velocipedes and other vehicles round 
curves is effected by means of the driving wheels by the use of 
lifting wheels or rollers which serve to take the weight from one 
of them when required. (2) The wheels of velocipedes and 
similar carriages are constructed with an intermediate ring 
between the hub and the tyre for strengthening purposes. (Sep- 
tember 25, 1880.) 


3900. Railway Frog: G. F. Redfern,London. (/. 
G. Smith, Truro, Canada,) (6d, 4 Figs.}—The invention consists 
ofa frog Y constructed in one piece, and of wing or guard rails ; the 
frog and the rails have lo ps through which the keys pass, the 
arrangement being such that the rails and Y are held in place 
and given an elastic bearing. Metallic end plates are provided 

(September 25, 1880). 


to afford bearings for the frog. 

3910. Combined Knife Cleaning and Sharpening 
Machine: H. Woodward, London. [tid. 2 Figs.)—IThe 
knife is drawn backwards and forwards between two surfaces forced 
together by a spring. The lower surface may be provided with a 
file or any other sharpening appliances, and the upper with a 
hopper for emery, &c. (September 27, 1880). 


3911. Flooring Cramps: W. Riley, Keighley. [6. 
5 Figs.}—Consists in a bedplate having projections on one side and 
an adjustable eccentric on the other by which the cramp is 
secured to the joists. The top of the plate is arranged with a 
slide in which works a ram or cramp head having ratchet teeth 
of the ordinary description. The ram is actuated by a lever and 
pawl, which in conjunction with a pinion propel the ram, force 
the boards into position, and hold them secure until nailed down, 
(September 27, 1880). 


3915 Blacking Brushes: A. M. Clark, London. 
(E. Lorenzo Wood, Eastland City, Texas, U.S.A.) [6d. 2 Pigs.)— 
Consists in so combining a blacking brush and an ordinary black- 
ing box, that the latter is readily reached by the circular brush, 
and in making the circular brush rotary, so that the bristles 
wear evenly and the blacking is evenly distributed, (September 
27, 1880). 


3919.* Apparatus for Increasing the Illumina- 
ting Power of Gases: J. Macdonald, London. ([2:.) 
—Unly a small portion of the gasoline is exposed to the action of 
the gas at atime, and the liquid portion of the vapour is absorbed 
before it ent2.s the pipes, so that subsequent condensation is pre- 
vented. (S:; timber 28, 1880). 


3920.* Lathes. Tool-Holders, &c.: W. F. Smith 
and A. Coventry, Manchester. [2d.}—Is for improve- 
ments upon the Cooper ljathe, Patent 1101 of 1877, and relates 
1) to ths use of two or more master screws of different pitches, 
(2) to the change wheels, (3) to arrangements for chasing 
taper screws, (4) to the capstan rest, (5) to the use of an endless 
link chain in place of a rack for moving the saddle, (6) to tool- 
holders, (7) to mechanism for reducing the thickness of the edges 
of twist drills as they become worn. (September 28, 1880). 

3921, Locomotive Engines, &¢c.: W. Morgan- 
Brown. London. (/. MM. Stevens, J. H. Pearson, and C. C. 
’earson, Concord, N.H., U.S.A.) (10d, 22 Figs.)—The illustration 











givesa general view in section of the engine. The specification, 
which contains twelve pages of description and twenty-six 
claims relating to nearly every part of a locomotive, is not 
capable of being condensed within the limits of an abstract, 
(September 28, 188%). 

3922.* Breadmaking: C. Estcourt, Manchester. 
[2d.]-- Consists in the addition to flour deficient in gluten of free 
phosphoric acid or an acid phosphate, (September 28, 1880). 

3924.* Harness of Jacquards: L.W. Ellis and S. 
A. Ellis, Bradford. [(2/.[—lelates to means whereby the 
sets can be altered without casting ends out, and whereby either 
fine or coarse sets can be woven. (September 28, 1830). 


3928, Apparatus for Generating and Utilising 
Electricity: W. R. Lake, London. (£. 7hompson, New 





Britain, Conn., US,A.) [8d. 16 Figs.]—The object of the inyent‘on 





the magnetising effect upon which shal] not be limited 
to the point of magnetic saturation of the field magnets, but shall 
be farther reinforced by the direct action upon the iron core of 
the said armature and the insulated wire surrounding the same 
of the currents traversing the whole of the field magnet coils 








which coils are made to enclose and surround the revolving arma- 
ture, so that the iron core of the armature becomes practically but 
a movable extension of the field magnets themselves. The field 
magnets N are cylindrical in form and the ends H are hemi- 
spherical in order to embrace the armature, which is spherical. 
Figs. 2, 3, and 4 show how the armature is built up previously to 
the insulated wire being wrapped round it. The dotted line in 
Fig. 3 shows the ultimate outline. (September 28, 1880). 


3929.* Typographic Press: F. Uytterelst, 
Brussels, (2d.)—The travelling table runs on eight rollers: 
the to-and-fro motion of the feed board is effected on slides by 
means of an eccentric guided by two connecting rods, and the 
feed table delivers the sheet to the pincers. The cylinder carries 
the sheet forward on the lower side; an automatically acting 
receiver formed of laths receives the sheet and places it on the 


table. (September 28, 1880). 
3930.* Propulsion ofCarriages: W.J.Edwards, 
Llandow. [2d.)—Au air engine is provided which uses the 


same air over and over again, (September 28, 1880). 


3931. GOmnibuses: H. W. Hart, London. [2d)— 
Relates to the arrangement of the seats, access to the roof, &. 
(September 28, 1880). 


3933, Railfor Railways: E. Rider, New York, 
U.S.A. [4d.]—The noise of the railway is partly stifled by 
encasing the rails in a non-sonorous metallic jacket. (September 28 
1880). 

3935. Type-Writing Machines: A. M. Clark, 
London. (A. MM. Da Costa, Brooklyn, New York, U.S.A.) [6d. 
7 Figs.)—A band, string, or wire passes alternately through staples 
or apertures in the key levers, and in rigid supports above or 
between the key levers, this band being drawn as taut as required 
by means of ratchet rollers, so as to permit only one key lever to 
be entirely depressed at a time, Should two keys be struck at the 
same time the band will prevent their clashing against each other. 
(September 28, 1880). 

3939. Colouring Alcohol for Thermometers: 
E. H. T. Liveing, London. (2¢.)—The material employed 
is fluorescine combined with an alkali. (September 29, 1880). 


3940.* Ventilation of Sewers and Drains, J.S., 
T.A., and E. R. Walker, Wigan. (2d.j—Consists broadly 
in adapting the system of ventilation used in coal mines to sewers, 
and so thoroughly, diluting the gases with airas to make them 
innocuous and imperceptible. (September, 29, 1880), 


3942. Steam Pumps for Water, Air, &c.: F. and 
S. Pearn and T. Add Manchester. [(d. 5 Figs.)— 
Kefers to Specification 3870 of 1877, and relates to the combination 
with the steam pump therein described of a small cylinder and 
piston connected so as to move to and fro with the rod of the 
pistons actuating the main steam and exhaust slide valves of the 
steam cylinders, the piston in the small cylinder drawing in air 
through a small inlet valve at each end of it, but when the piston 
passes one of two small holes in the middle part of the cylinder, 
the air in that end of the cylinder towards which the piston is 
moving is enclosed and compressed and acts as a cushion against 
the sudden shock of the reversal of the pistons and steam valve for 


2) 











Ti 
} 


the main cylinder. This arrangement is shown in the illustration. 
(2) Consists in dispensing with levers or tappets within the steam 
cylinder of such pumps for working the small steam valves which 
admit and exhaust steam to and from the pistons which actuate 
the main slide valve, andin bringing a piston rod from these small 
valves through a gland from the steam chest and connecting it by 
a rod with one arm of an inverted T lever, two arms of which are 
cam-shaped so as to be acted on by the edge of a disc or other 
projection on the main piston and pump rod to give oscillations to 
the T lever, and thus work the small slide steam valves. (Sep- 
tember 29, 1880). 

3943.* Manufacture of Brattice Cloth and 
Brattice Air Tubes, &c.: A. Forrest, Manchester 
(2d.]—'The selvage ends and part of the intermediate ends of the 
warp are of iron wire. (September 2%, 1880). 


3945. Spindle Bearings of Textile Machinery 
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J. Elce, Manchester. [éd. 6 Figs.) —Relates (1) to the use 
of a steel tube fitted internally with a short bush of suitable metal 
for a steel spindle to work in, which tube is fixed in a cast-iron 
socket with or without a cast-iron neck to form a bearing for the 
bobbin shell. (2) To the use of a steel tube provided with suitable 
bushes, and with or without an external shoulder to form a bobbin 
shell. T is a steel tube firmly fixed in the socket C, which is 
secured to the lifting rail. L represents the bobbin shells working 
upon the tube T and carrying the bobbin B, Modifications suitable 
for Mason's, Gore’s, and Ashworth's tubes are shown. (September 
29, 1880). 


3949.* Consuming Smokein Furnaces: J. Teer, 
Salford, Lanc. (2¢.]—Air is drawn through spaces left between 
contiguous firebars and emitted through apertures in a hollow 
bridge. (September 29, 1880). 


3951. Cog Wheels, Loose Pulleys, Rollers, &c. : 
A. B. Childs, London, (/. Wegmann, Zurich, Switzerland). 
(6d. 6 Figs.j}—The chief object of this invention is to obviate the 
sound incidental to the working of cogs, wheels, and other noisily 
rotating bodies. This is accomplished by enclosing a quantity of 
loose sand, shot, or similar hard granulated substance in an 
annular space, made in the rim of the wheel. The invention was 
fully described and illustrated, Fig. 12, page 432, in last week's 
ENGINEERING. (September 29, 1880). 

3954.* Machine for Making Paper Spills: J. 
Rettie, London. (2d.)—The spills are formed on a taper 
revolving spindle. (September 2 29, 1880). 

3955.* Apparatus for Holding Bo:tles Contain- 
ing Effervescent Liquids: J. Rettie, London. (2) 
—A cork with a cock in itis attached to one end of a swing frame, 
the other end of which has a screw to force the bottle on to the 
cork. The bottle is normally kept in an inverted position. (Sep- 
tember 29, 1880). 

3956. Preparations for Preventing Pain in Den- 
tal Operations: W.R. Lake, London. (//. &. Denne, 
Massachusetts, U.S.A. [4d.]—Is for local use in a tooth that is being 


excavated. One formula is glycerine, 1 oz.; tannic acid, 2 drams; 
chloral, 4 grains. (September 29, 1880). 
3965.* Apparatus for Raising, Lowering, and 


Disengaging Ship’ 8 Boats, &c.: J. Scott, Eelens- 
burgh, -B. (2¢.]—Consists of two jib cranes with special « 
engaging appliane es. (September 30, 1880). 


3967.* Construction of Roofs for Concrete 
Buildings, &c.: J. M. Tall, Dulwich, Surrey. (2¢)— 
The roof is covered with concrete slabs with a grooved rib along 
the top edge, and a hooked projection along the bottom edge. 
When in place the projection of one slab lies in the groove of the 
one below, the joint being made by a strip of india-rubber. (Sep 
tember 30, 1880). 

3968.* Mounting the Saddles of Velocipedes: A. 
G. Salamon, London. (2d )—Is to obtain an elastic con- 
nexion that shall not work loose. (September 30, 18380), 

3970.* Breechloading Firearms: J.J. Atkinson, 
London. (2¢.}—Is for a breechloading hammerless self-cocking 
gun, but in the absence of drawings it is difficult to say in what 
the novelty consists. (September 30, 1880), 


3974.* Combined Nut and Square Thread Screw: 
H. A. Bonneville, London, (/. Marcelin, Bordeaur). (2d. 
—Anti-friction rollers are substituted for the threads of the nut, 
(October 1, 1880). 

3975. Fermented or Aerated Liquors or Beers: 
J. A. Fawcett, Wakefield. (4¢.j)—Is brewed from bran, 
sharps, middlings, &c., produced in the grinding of wheat, &c., with 
or without the addition of malt or sugar. Bran or sharps may be 
enployed to prevent the mash from locking-up, (October 1, 1880). 

3976.* Accumulators for Oil Presses, &c.: R 
Good and R. W. Menzies, Hull, (2/.)—An air vessel 
forms the accumulator. (October 1, 1880). 

3977. Beverage or Composition of Food: Ww. P. 
Thompson, London. (?P. Desguin and Cie., Brussels) 4d.}— 
ls composed of cocoa and pepsin. (October 1, 1880). 

3981.* Rotary Corn Screens: J. H. Johnson, 
London. (WW. Bassett, Sebastian, Victoria). (2d.}—As the wires 
furming the screen approach the highest = t of their revolution 
they widen and let drop all seeds, &c., caught between them. 
(October 1, 1880) 


3985.* Mowing and Reaping Machines: A. C. 
Bamilett, Thirsk, Yorks. [(2¢.) — Relates t (1) elevating 
the cutters, (2) putting the machine in and out of gear, (3) drawing 
the machines. (4) to raising the platform, (5) to the rakes 
(October 1, 1889,. 


3986. Apparatus for Regulating the Admission 
and Emission of Steam to and from Steam Engine 
Cylinders, &e.: M. Silvester, Brixton, Surrey. [2:.) 

he valve is constructed so as to expose to the fluid pressure 





two or more faces of equal area, each provided with ports. The 
guided in the valve-box between slides, ani, when 
] gonal section, is held by the slides at its opposite ang Or 
rangement of valve is described in detail in the Specitication. 
( tober 1, 188). 
3990. Protecting and Preserving Wood: L. A. 
Groth, London, (4. £. Barthel, Detroit, Michiyan, U.S.A 
rhe wood is treated first wit h sulphate of soda, and then 
h chloride of barium. (October 2, 1880) 
3993. Centrifugal Dressing and Purifying 


Machinery for Treating Flour, &c.: H. Simon, 
Manchester. (G. Daverio, Oberstrass, Zurich). (6d. 5 Figs.) 


‘The lower part or the whole of the stationary casing C' is made of 
le the revolving cylinder is prov 


cylindrical form, whi ided on its 















nv the screened mat orial 1 deposite | 
he delivery en of the machine. Figs, 3 and 


middlings purifier, In this case there is substituted for the revolv- 
ing screening drum and beaters a framing of longitudinal bars G, 
on which are fixed the oblique blades H, which beat the middlings 
into a cloud and gradually convey them towards the outlet end. 
communicates to the atmosphere and L to the exhaust. (October 2, 
1880). 

3997. Games: T. Smelt, Manchester, ([2¢.)—Com- 
prises a model hunting fleld with figures of dogs, &c. (Protection 
not allowed, October 2, 1880). 

4001. Rolling Mills: T. Nicholls, Barrow-in- 
Furness. [(2d.)—The mill has four rolls, two horizontal and 
two vertical, and acts on all four sides of bloom at once, (October 
2, 1880). 

4002. Furnaces of Seam Generators, &c.: J. 
Salter, Manchester. [6d. 2 Figs.J—The arrangement is 











clearly shown in the illustration, The bars are so arranged’that 
the clinker flows down to one place instead of spreading over the 
whole of the grate. (October 2, 1880). 


4004.* Warming and Heating: H. Boxall, 
Bristol. (2:.)—Consists of a box filled with hot sand for use as 
a foot-warmer. (October 2, 1880). 


4009. Obtaining and Applying poatere Power, 
&c.: J.G. Lorrain, Edinburgh. ((. 7'roure, Paris), (6d. 
7 Figs. i Relas 23 to electro-motors Consisting zg a a Siemens arma- 
ture revolving in the magnetic flelds of an electro-magnet. To 
avoid the dead point or ‘‘angle of indifference to motion,” which 
in machines where the armature revolves concentrically with the 
magnets, amounts, it is stated, to nearly 25 deg, the polar sur- 
faces of the armature, or of the magnets within which the arma 
ture revolves, are made eccentric to the axis of revolution, 
(October 2, 1830). 


4010. Railway Buffers, &c.: G.K.Hannay. [2] 
Consists of a cylinder fitted with a piston which acts against a 
liquik 1. (Oc tober 2 , 1880). 

40ll. _ mesertes for Filtering, &c.: P. A. Maignen, 
Londo 2d4.)—Consists of charcoal impregnated with ** pure 
lime.” oO Jetober 2 2, 1880), 


4021. Engine Cylinders: H. Eaton, Portsea, 
Hants. [4¢. 3 Figs.)|— The cylin ler is open at each end, steam 
being admitted between two pistons coupled to the same or different 
crankshafts, (October 4, 1880). 


4036. Sewing Machines: H. J. Haddan, London. 
(J. Keith, Rhode Island, U.S,A.) (6d. 21 Figs.j—(1) Consists in a 
sewing machine provided not only with an eye pointed needle and 
with a shattle to operate therewith in performing lock-stitch sewing, 
by the thread of the shuttle being passed through the loops formed 
by the needle, but with a “looping hook” and a cast-off and 
mechanism for operating them, so as to enable them with tbe 
needle and without the shuttle to perform chain-stitch sewing. 
(2) In the combination of the looper and cast-off, and means for 
operating them, and also the shuttle. (October 5, 1880). 


4045, Coupling and Uncoupling Rallroad Cars: 
W. S. Sampson, New York, U.S.A. [fd. 4 Figs.J—A 
horizontal bar, capable of being operated by a vertical lever from 
either side of the car, is so arranged that when pulled from or to 
either side of the car it raises or lowers by means of a cord or chain 
a pawl or hook intoor out of gear with the draw-bar of the adjoin- 
ing car. (October 5, 188). 


4133. Grinding Mills: J. Rae, New York. U.S.A. 
(8d, 7 Figs.) Two cireular revolving conical discs provided with 
grinding surfaces are mounted on separate axesin such way that 
the back face of the one and the front face of the other rub 





together. The axes are so skewed that the opposed surfaces at 
the lower portions thereof are close together, while the upper 
portic = are at an appreciable distance apart. The material is fed 
by the hopper. (October 12, 1880), 


4151. om, and Corsets: E. Ann. Allibert, Lon- 
don. (2¢4)]—The front and back are very deep, but the sides are 
cut away to leave the hips uncovered. (October 13, 1880). 

4529. Treating Pelts to Remove the Master 
Hairs: E.P. Alexander, London, (4. Fraser, New York, 
USA.) [6d. 7 Figs.j—The pelt is heated and passed over a roller, 
and in its progress the master hairs are plucked out by pincers or 
pickers arranged in a frame for the purpose. (Nove »mber 4, 1830) 

5129. Apparatus for Working Brakes by wate 
Pressure: C. D. Abel, London, ((. Westinghouse, Jun 








}—In thia invention the 


ucual 
kee referret to it 1 witl 








an arrangement for working them also by compressed air con- 
ducted directly from the main reservoir on the loc omotive by an 
additional pipe called the “ non-automatic train pipe,” modifica- 
tions being made in the “triple valve,” in the construction and 
connexions to the brake cylinders and auxiliary reservoirs, and in 
the couplings of the pipes to adapt them to the combined arrange- 
ment. Fig. 1 shows part of an auxiliary reservoir R and brake 
cylinder O, with the modified valve arrangement attached at the 
opposite end, the ‘‘non-automatic pipe” being connected to the 
valve chamber V and P?. For the purpose of working the brakes 
by the “non-automatic” arrangement, this pipe is charged with 











compressed air which causes the valve V' to shut off the automatic 
part of the apparatus as shown, and applies pressure to the brake 
piston through the pipe P'. For the automatic application of the 
brakes, the reservoir R being charged with compressed air, the 
pressure in the “automatic train pipe” is reduced, and the piston 
G forced backwards by the pressure in R. The slide H is thus 
moved and allows compressed air from K to pass into the valve- 
box V and unseat the valve V' from its upper seat, and place it 
upon its lower seat, closing communication with the non-automatic 
pipe. From the valve-box V the compressed air passes through 
pipe P! to the brake cylinder C. Fig. 2 represents the improved 
couplings for the train pipes. The coupling is made in two pre- 
cisely similar parts, so that the half coupling at either end of : 
carriage can be connected with the half coupling at the end of an 
other carriage, the connexion of the two halves being effected 
placing them face to face, and then turning them partly round on 
their common axis, a projecting segmental rib m of each half is 
thus made to engage in a corresponding groove a of the other with 
sufficient firmness to resist any ordinary force tending to separate 
them. The full details are described in the specification. (Decem 
ber 8, 1880), 

5337. Fire Extincteurs: E. D. Bruneel, Ghent, 
Brussels. (//. my er, Thurbenthal, Switzerland). (Ga. 
—The sulphuric id bottle is hung in trunnions and ke pt ‘t m 
overturning by a "sed When the rod is withdrawn the bottle 
capsizes and empties its contents into the alkaline solution in the 
vessel. (December 20, 1880), 





1881. 

74. Railway Dumping Wagons: w. B. po 
London. (JW, /1. Paige, Springfield, Massachusetts i 
8 Figs, }—Relates to improvements in railway dur ~t- ng wagons 
where by the entire contents may be easily dumped from either 
side by manipulating mechanism described in the specification. 
After the dumping mechanism is adjusted, the weight of the 
wagon is utilised to complete the dumping operation. the dropping 
side of the wagon being male to trip cértain catches whereby the 
pressure of the load is caused to swing the pivotted side of the 
wagon outward. (January 6, 1881). 

274. Watches: W. R. 7 London. (8. (. Com 
stock, Indianapolis, Indiana, US. (6d. 9 Figs.}—Relates to 
some alterations in the details of wae h mechanism. (Januar ry 21, 
1831), 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the picsent time, and 
reports of trials of patent jaw cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand, 





Mr. Anperson’s Patent Bitu.—We understand Mr. 
Lloyd Wise has consented to read a paper on this subject 
atthe meeting of the London Association of Foremen Engi- 
neers and Draughtsmen, to be held at the Cannon-strect 
Hotel, on Saturday evening next at eight o'clock, and that 
any gentleman interested in the subject will be admitted 
to the meeting on presentation of his card. 


AGRICULTURAL ENGINEERS’ ASSOCIATION.—The an- 
nual meeting of the Association was held on Tuesday last, 
at the Westminster Palace Hotel, Mr. J. T. Griffin, one of 
the vice-presidents, in the chair. The report of the Council 
for the past year and the financial statement of th: 
treasurer were read and approved. Mr. James Hornsby, 
Mr. H. D. Marshall, and Mr. B. Samuelson, M.P., were 
re-elected members of council, and Mr. A. Shuttleworth 
was elected to fill a vacancy. Mr. Robert Fowler was 
re-elected President, and Mr. J. T. Griffin and Mr. James 
Hornsby vice-presidents for the ensuing year. Mr. J. G. 
Rollins and Mr. F. C. Southwell were elected as new mem 
bers. A vote of thanks was awarded to the President for 
his services rendered during the past year. 


SHIPBUILDING IN HOLLAND. — On Thursday the 
28th ult., an iron screw steamer of 2300 tons register was 
launched from the Tyeniord shipbuilding yard of thi: 
Netherlands Steamboat Company at Rotterdam, this vess:| 
being the largest ever built in Holland. Her dimensions : are 
length over all 318ft., moulded breadth 38ft., depth to 
main deck 23ft.8in. The ship is intended for the 
Indian trade, and has a cargo-carrying capacity of about 
2700 tons. There is accommodation for 40 saloon passen- 
gers, 14second-class passengers and 300 troups. The saloon 
and cabins are fitted up in the most luxurious manner, an! 
for the convenience of passengers, bath-rooms, smoking 
room, &c., are built on the main deck an? poop deck respec- 
tively. The engines, being built by the same builders, are 
of the vertical, direct-acting, compound type, steam being 
supplied by two double-ended boilers 18 ft. long and 11 tt. 


in diameter. A steam capstan, windlass, and three stei: 
| 





winches are provided, also a separate donkey boiler. ‘}:+ 
vessel is expected to be ready for sea about August of this 
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THE IRON AND STEEL INSTITUTE. 

WE now resume (see 466 ante) our report of the 
meeting of the Iron and Steel Institute, held in 
London last week. On T hursday morning the 
proceedings were commenced by the readig of Mr. 
Charles Markham’s paper on “ Experiments made 
to determine certain Physical Properties of Cast 
Iron,” the discussion on which was postponed until 
after lunch, on account of Mr. Bell 8 unavoidable 
absence, the reading of Mr. Price Williams's paper 
on “Iron and Steel Permanent Way” being next 
proceeded with. 

Iron AND STEEL PERMANENT Way. 

This paper opened with a short analysis of 
the various kinds of accidents occurring on rail- 
ways, and then described different systems of points 
and crossings, including one designed by the author, 
and in use on the Great-Northern, as well as some 
foreign lines. Mr. Williams's latest plans in this 
direction were also illustrated by diagrams, and con- 
sisted in keeping the main line continuous and with- 
out any kind of break, and forming the crossing by 
a system of rails which mounted over the main rails. 
The paper concluded with a short account of a trial 
length of steel-sleepered road now being tested by 
the London and North-Western Railway, and which 
had been designed by Mr. Webb, of Crewe.® <A 
working model of Mr. Williams’s crossing was 
exhibited, by the aid of which Mr. Williams 
explained its action. 

The discussion was opened by Mr. Webb, who 
siid his object in designing this arrangement was 
to provide employment for the steel works at home, 
in place of paying money to obtain foreign timber 
sleepers, each of which now cost half a crown. 
They now had one mile down under trial, and the 
running over it was very good. Between the 
sleepers and the chairs he had interposed a layer of 
bituminised brown paper, to prevent the rivets 
which fastened the chairs from working loose. The 
chairs were formed into the requisite shape by 
hydraulic pressure, and the whole arrangement 
worked out cheaply, even when made with the 
makeshift machinery used in producing the first 
lot. They of course hoped for more economical 
results when they put up special machinery. He 
also shuwed a spring steel key, with a bulge in the 
middle, to retain it in place when driven home. 
With regard to the life of steel rails, he said the 
first original 84 lb. rails he had put down at Crewe 
station on the Prince of Wales’ wedding day, in 
March, 1863, were still in place, having been at 
work ever since, with the exception of the time 
they were on exhibition at South Kensington. 
Iron rails in the same position jwould, he said, 
require renewal every six or eight months. 

Mr. Price Williams next referred to a system of 
joint chair devised by Mr. Markham, and now under 
trial at King’s Cross. With iron rails, he said, it 
was well known the suspended joint was preferable; 
but with steel, they were enabled to use a_ sup- 
ported joint, and thus did away with the chattering 
and hammering produced by the wheels passing 
over the suspended joint. 

Mr. Marsh observed that he considered Mr. 
Webb’s arrangement the best yet devised for metal 
permanent way; but he feared the rivets would 
work loose if only bituminised paper were used 
between the sleepers and the rails; wire gauze or 
red-lead would, he said, he thought be better. He 
inquired the relative cost of steel and wooden 
sleepers, and said he considered the maintenance 
of the latter must necessarily be very high. With 
regard to Mr. Williams's crossings, these, he con- 
sidered, were a return to the contractors’ old switch 
arrangement, and he thought they would hardly do 
for main line purposes. Spring crossings, which 
he said had Sir Henry Tyler’s approval, he con- 
sidered much better. 

Mr. W. R. Browne then asked why the ends of 
the sleepers which were trough-shaped were not 
bent down, saying it was considered in Germany 
there was less lateral stability if this were not done. 
Iron permanent way, he considered, possessed two 
distinct advantages over wood ; in the first place, 
if the train ran off the road wooden sleepers were 
destroyed, iron ones were little damaged, and could 
be restraightened, which was actually proved at a 
junction where both wood and iron sleepers were 
ia use; and the second advantage was that with 
very hard frosts fewer steel rails were broken, as 
the steel sleepers were less dependent on the 


* Illustrations of this permanent way were given on page 
7 of the present volume of ENGINEERING. 





elasticity of the road bed. This had been observed 
on the Lower Silesian lines passing through forests, 
where owing to the damp they were much troubled 
with frozen road. 

Mr. Wood, of Middlesbrough, who spoke next, 
said that on the Continent sleepers only 7 ft. 6in. 
long by 9 in. wide were used, and consequently they 
got them bent at the ends. In England they were 
used 9ft. long by 11lin. wide, so that in England 
they did not require to have the ends closed up. 
He remarked that in his own system of permanent 
way he had a large bearing for the flat-footed rail 
on the sleeper, few parts and a very simple 
fastening. Mr. Webb’schairs, he believed, weighed 
23lb., while his own only weighed 10lb. The 
difference of cost,'he thought, would not be large ; 
Mr. Webb using old crop ends which were cheap 
for his chairs, while his clips, which had to be 
specially rolled, were more expensive. Iron roads 
suffered less in the frosts they were subject to on 
the Continent than wooden ones, and when a 
thaw set in the iron road was sooner unfrozen, and 
could be packed earlier. As regarded the breaking 
of rails during frost this, he believed, to be more a 
question of the quality of the rails and the quantity 
of the traffic; the rails which broke in Russia, he said, 
he believed, were too hard, but this difficulty they 
had now got over. The elasticity of the two systems 
he considered tobe equal. Oak sleepers costing five 
shillings each were now chiefly used on the Con- 
tinent, and they had a life of about thirteen years ; 
at present prices they could deliver iron sleepers 
quite as cheaply. Creosoting, he said, had now 
been abandoned there for sleepers, and they were at 
present using sulphate of zinc at one-third the cost. 
With regard to Mr. Williams’s crossing, he asked if 
it was proposed trains should go over them at all 
speeds ; the repairs to the system, he considered, 
would be very heavy. In ordinary crossings he did 
not consider that the wheel flanges did much 
damage by cutting, but bumping took place when 
they were run over, this being due to the diminished 
bearing surface. 

Mr. Webb again observed that he used the 
bituminised paper between the chairs and the 
sleepers to prevent grit or wet cutting them by 
working between the surfaces ; the rivetting was 
done by hydraulic machinery, and the keys being 
placed outside much modified the shocks of the 
passing trains. He considered Mr. Wood's arrange- 
ment very good for flat-footed rails, but the case 
put before him by his directors was to design a 
steel permanent way to be used in connexion with 
their existing section of double-headed rail. Their 
sleepers, which now cost 12s. each complete, were 
dipped in a mixture of tar, boiled oil, and lime, and 
were afterwards sanded with the same sand they 
used in their open hearth and steel furnaces. 
They were now laid in ashes, sand, and clay, as 
ballast to test them, and he would have pleasure in 
reporting further on them in the course of a year 
or two. 

Mr. Jeremiah Head said he had had an oppor- 
tunity of observing the behaviour of Mr. Wood’s 
arrangement of permanent way for two years on 
the North-Eastern Railway. There was no trouble 
from the end travelling referred to by some of the 
speakers. When the road was straight he con- 
sidered the bottom friction would be sufficient to 
overcome this tendency, and in curves the outer 
end of the sleeper would be raised. The weak 
point he considered in both Mr. Wood’s and Mr. 
Webb's systems was that the sleepers were cut 
away for fastenings under the rails, where they 
needed most strength, here also the corrosion 
would be at a maximum; for these reasons he much 
approved of Mr. Webb’s plan of putting an extra 
thickness of plate underneath his chairs, which 
would diminish the tendency of the sleeper to 
break at that point. He hardly considered the 
asphalted paper or the other proposals to use wire 
gauze or red-lead would prove of much use in the 
long run, the great point he considered was to 
extend and thicken the surfaces, and he would next 
propose caulking to exclude moisture.. The 
elasticity he considered ample, the maximum 
amount of elasticity being according to his view in 
the ballast. With regard to Mr. Williams’s crossing 
he looked on it as the old jump-rail arrangement 
which had worked well, and he recognised the fact 
that the inventor had made the continuity of the 
main line his first consideration. 

Mr. Wood here again rose to observe that on 
the Continent they now used crushed stone as 
ballast having a depth of 8 in. below the sleepers. 





In reply to the7discussion Mr. Williams remarked 
that the safety and continuity of the main line had 
been his first consideration. He thought high speeds 
might be used with his arrangement of points and 
crossings, as the movable parts were exceed- 
ingly strong, and they could be easily shifted, being 
balanced‘; but the proof of its wearing powers must 
be derived from actual practice. As regarded Mr. 
Webb’s form of permanant way, he thought the 
eighteen months’ experience already gained with it 
went far to establish its reliability, as the rivets, he 
was sure, would have come loose in two or three 
months if they meant to do so at all. Mr. Wood's 
system, he said, he also admired, and considered it 
well suited to produce a trustworthy road. 


THE MANUFACTURE OF BESSEMER STEEL AND 
STEEL RaAILs IN THE UNITED SraTEs. 

After a vote of thanks from the President to 
Mr. Williams for his communication, a paper was 
read by Captain W. R. Jones, general superin- 
tendent, Edgar Thomson Steel Works, on “ The 
Manufacture of Bessemer Steel and Steel Rails in 
the United States.” This paper commenced by giv- 
ing particulars of the enormous production of the 
works under the author’s management during the 
year 1880, and then went on to give details of some of 
the plant used in turning it out. The discussion was 
opened by Mr. Webb, who said at Crewe they were 
obtaining equally good results with both the 
Bessemer and the Siemens-Martin processes, the 
uniformity of the metal produced being very great. 
At present they were turning out four boilers in 
steel a week. He observed the strength of the 
Bessemer steel to be greater than that of the 
Siemens-Martin steel up to its limit of elasticity, 
and asked other members to say if their experience 
in this respect had been similar. 

Mr. Ellis, of Sheffield, remarked that they did 
not find any difficulty in producing good boiler 
plates of Bessemer steel, and that he considered 
equally good steel could be made by either process. 
He had lately visited the boiler shop at Mr. Webb’s 
invitation (wisely choosing the dinner hour as the 
most suitable time for such a purpose), and had 
not been able to detect a single flaw in the whole 
of the steel then being worked up. 

Mr. Rodgerson said that Captain Jones only had 
a Bessemer plant at work, and Mr. Snelus per- 
fectly corroborated Mr. Webb’s observations that 
equally good steel could be made by either process, 
as well as equally bad steel, but that with either 
process extreme care was indispensable. Mr. E. 
Windsor Richards observed that up to the present 
the Americans certainly could beat us in their large 
out-turn of steel with a given number of Bessemer 
converters, their turn-out being double the quan- 
tity he had hitherto been able to produce, but 
on the other hand we could exceed them in rolling 
rails, and he said that Messrs. Bolckow and Vaughan 
would soon be in a position to turn out 300 tons 
per shift. A steam pressure of 1501b. was found 
to be too low for properly compressing ingots, and 
they hoped next week to be at work with an appa- 
ratus working up to 300 Ib. 

Mr. Benjamin Walker, who spoke next, asked 
the cost per ton of turning out such large quan- 
tities and how many men were employed in the 
works. He considered the English cost per ton 
would be much less, as well as the number of men 
necessary. The chief push at Bessemer works had 
always to be made to get the pit clear of ingots, 
but he thought much of this might be got over by 
doubling the available crane power. The Dronfield 
Works, he said, were at present turning out the 
largest quantity, and when there last week he was 
informed that in 23 hours they had made forty-eight 
8-ton blows and rolled 330 tons of rails. The 
Americans, he said, used much larger blast engines 
as wellas larger cupolas, but they also burned much 
more fuel. Such large outputs must, he thought, 
be excessively severe on the linings. He considered 
the highest qualities of steel could be produced by 
the Bessemer process, and informed the meeting that 
his firm had made a small 15 cwt. plant which was 
used for the production of tool steel only, 

Mr. Reilly then proposed toadjourn the further 
discussion on Captain Jones’s paper until the autumn 
meeting, when the author{would be present. With 
regard to Mr. Walker’s remarks about the increased 
consumption of fuel when larger cupolas were used, he 
said that he had been at Peniston last week when 
Mr. George Wilson assured him they had attained 
a very great economy by the use of large cupolas. 
As regarded economical production he considered 
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there was a maximum limit at which it would be 
reached and that the cost would be increased by 
passing this limit. 

The President then announced that the Council 
had arranged to hold the Autumn meeting of 
the Institution in London at the commence- 
ment of October, and after an adjournment for 
lunch, the discussion took place on Mr. Mark- 
ham’s paper read in the forenoon. 


THE PuysicaL PRopPeRTIES OF Cast Iron. 
This paper described a series of experiments 
carried out by the author on long bars cast specially 
to determine any changes in length which might take 
place during cooling, measurements being taken to 
determine the results. A second series of experi- 
ments were also undertaken demonstrating the 
floating power of solid cast iron in fluid cast iron. 

Mr. Wrightson spoke first, and commented on the 
strangeness of the fact that it should not be known 
accurately up to the present whether iron expanded 
or contracted in cooling, this he attributed in a 
great measure to the difficulty of experimenting 
accurately when dealing with such high tempera- 
tures, when such very great care and accuracy were 
required. He could not, he said, agree with the 
scientific conditions of the author’s experiments, as 
he had only measured one dimension, viz., length, in 
the bars under examination, and had not taken any 
note of the possible changes in thickness or width; 
the absence of longitudinal extension might, he 
thought, be accounted for by the test bars having 
taken a curve or set when cooling. If there was no 
increase of volume during cooling he asked why 
cast-iron balls first sunk and afterwards rose when 
placed in melted metal. Mr. Markham’s results, he 
thought, would have been more valuable if that 
gentleman had at the same time taken the specific 
gravity of the samples he was dealing with. He 
had found that when cast-iron sample pieces floated 
they were specifically lighter than the liquid iron 
in which they were placed. He did not consider 
this property of expanding in cooling was peculiar 
to iron alone, as recent experiments in Germany 
had shown that it was common to several other 
metals. He concluded by tendering the author his 
best thanks for the trouble he had taken in carrying 
out the experiments, and in preparing such a 
careful paper for the meeting. 

Mr. I. Lothian Bell next remarked that the 
experiments made by Mr. Markham led to diffe- 
rent results to those arrived at by himself ; and he 
said the paper contained an error as to the readings 
he had given, due to the fact of his having used 
a lever for multiplying the lengths of the quantities 
measured. Expansion, he said, took place in ail 
directions not merely in the length. In Mr. Mark- 
ham’s experiments themselves he said there were 
great differences, amounting to as much as 47 per 
cent., which possibly might be due to the sand 
being looser or greater friction, or perhaps flexure 
taking place in some of the bars. He also considered 
such cylinders were too long to be properly measured 


by callipers. With regard to the floating of the 
solid iron on the liquid he said he considered gas 


was occluded—a view confirmed by Mr. Graham, the 
chemist—and therefore the solid iron floated. He 
concluded his observations by remarking that what 
in Mr. Markham’s paper was new was not true and 
what was true was not new. 

Sir John Alleyne then referred to some experi- 
ments made in the same direction by Mr. Nasmyth, 
and hoped Mr. Markham would repeat his investi- 
gations and favour a future meeting with the 
results. 

Mr. Wrightson said that if long bars were used 
in such tests they were open to sources of error 
from which spheres were free. 

In reply to the discussion Mr. Markham said 
that there were errors in Mr. Bell’sexperiments due 
to the position of the runner in making the cast- 
ings, as well as owing to the expansion which took 
place in the boxes. In Mr. Wrightson’s experi- 
ments he thought there was also an error owing to 
the distortion of the moulding flasks when they 
were cottered together. He could accept Mr. 
Bell’s assertion that he had made an error in using 
his readings. He thought gas might be formed 
round floating metal, and believed it was so with 
all specimens which rose to the surface. He had 
endeavoured to make his experiments with the 
greatest possible care, but they were necessarily 
surrounded with many difficulties. Iron, he said, 


in all casting provision has to be made for cutting 
and destroying inside cores as soon as possible, so as 
to permit of contraction. 

The President having moved a vote of thanks to 
Mr. Markham for his paper, announced that the 
members were invited to visit the Beaumont 
compresssd air locomotive at Stratford on the follow- 
ing afternoon, and then adjourned the meeting 
until Friday morning. 


HYDRAULIC MACHINERY FOR STEEL WORKS. 

On the resumption of business Mr. Scott’s paper 
was taken first on ‘“ Hydraulic Machinery for Steel 
Works.” The author described by the aid of a 
diagram an arrangement he had worked out for 
preventing the waste of power now occurring in 
steel works when the cranes were not working up 
to their full load, this consisting of two cylinders 
placed vertically side by side, and carrying combined 
pistons and rams loaded on the top. 

The discussion was begun by Mr. Benjamin 
Walker, who referred to some statements made by 
Mr. Robinson as to the cost of producing high- 
pressure water, in a paper read by him a few years 
ago before the Institution of Civil Engineers, as 
well as to a paper he had himself read lately on the 
same subject. As regarded first cost, he said that 
to produce a certain amount of power with either 
single or compound engines the outlay was equal 
when the reduction in the necessary boiler power 
was taken into account. Some years ago his firm 
were asked by the East and West India Dock 
Company to tender for machinery to deliver a 
certain amount of water at a given pressure, no 
restrictions being placed on them as to design. The 
competition lay between Sir W. Armstrong and 
themselves, and as their price was less by 300/. in a 
total of 9000/. they got the work. These engines, 
he said, had ever since been at work satisfactorily, 
one-third of the boilers being always standing and 
one-third of the fuel saved. He feared difficulty 
would be experienced in working Mr. Scott's 
arrangement, as it would be under the charge of 
forgemen who, as a rule, were a very rough 
uncultured class of men; for this reason he had 
always aimed chiefly at simplicity for such work, 
even though in some cases purchased at the expense 
of a little extra first cost. He was perfectly aware, 
he said, that hydraulic transmission of power was 
not economical, and three years ago he had carried 
out an experiment by lifting a dead weight which 
proved this, as when lifting directly by means of a 
belt, only one-third of the .power was consumed 
which was necessary to perform the same work 
when hydraulic gear intervened. 

Mr. Markham considered that the use of all 
packed internal pistons in such machines as hydraulic 
cranes was out of place,and that glands only should 
be employed in these situations. He had tried pistons 
of all kinds fitted with various sorts of packing, but 
invariably found them leaky and wasteful, espe- 
cially when they had to deal with dirty water. In 
his view the machine under consideration required 
great labour in taking it to pieces in order to 
repair it, the whole of the load on top of the rams 
having to be removed for this purpose. 

Mr. Menelaus said that during the last twenty 
years he had used Sir Henry Bessemer’s simple 
form of hydraulic crane in the casting pit, and he 
had never looked on them without pain when 
he considered the large mass it was necessary to 
put in motion to lift loads of one or two tons at 
the most. During the last two months, however, 
he had had two of Mr. Walker’s balanced cranes at 
work, and in this short time they had given him 
more trouble than the simpler form of cranes had 
done in the preceding twenty years. 

Mr. Snelus remarked that his experience with 
Mr. Walker's balanced cranes was different ; he 
had five at work, and after fitting them with fric- 
tion rollers so that they would swing easily, they 
worked well. He was, however, aware that they 
did not give universal satisfaction, as the Moss Bay 
people had had great difficulty with them. 

Mr. Walker replied that the cranes Mr. Menelaus 
referred to had been made to drawings supplied by 
that gentleman, and said he was willing either to 
take the cranes back or alter them. He admitted 
his draughtsman had made an error in the calcula- 
tion of the necessary ram area. To these remarks 
Mr. Menelaus answered that the drawings had not 
been worked to. 

Sir Henry Bessemer observed that when he 





did not expand when cooling, and therefore collaps- 
ing cores had been invented for pipe founding, and 


originally designed the cranes, the power of rapidly 


clearing the pit was to his mind the first considera- 


| 
tion, economy of power, he considered, of Jess 
importance. At Sir John Brown’s he had seen - 
Fairbairn box-girder crane at work, which took 
three men to slew it, and it worked so slowly that 
they never could get the pit clear in time. Yn his 
own form of crane, slewing and racking out could 
both be done at one time, allowing of very great 
rapidity of working. Nevertheless, he wished both 
Mr. Scott and Mr. Walker all the success they 
deserved for their attempts to introduce economy 
in the consumption of power. 

Mr. Windsor Richards considered simplicity was 
the great thing wanted in Mr. Scott’s proposed 
arrangement ; there were six valves, two pistons, 
two rams, and two glands, and all this meant much 
complication. 

Mr. Edward Williams next rose, and in .a most 
humorous speech defended the “ wretched forge- 
men,” a class to whom he said he belonged, 
and who, he considered, had been spoken of jn 
rather disparaging terms by some of the previous 
speakers. The “engineering tribe,” he said, 
amused themselves by making drawing-oflice refine- 
ments which were utterly worthless when set to 
work. If, instead of doing so, they would con- 
descend to be a little less exact and leave a little 
fuller margin, machinery they turned out would 
not break down quite so often. In fact expe- 
rienced ironmasters had long ago recognised the 
fact that work designed by such men was prac- 
tically valueless. He gave Mr. Menelaus’s rule on 
the subject, which, he said, though not scientific, 
had at least the advantage of being safe ; it was 
simply to estimate the size which provided ample 
strength and then to multiply the result by four. 
In replying to the discussion, Mr. Scott observed 
that as the machines he proposed only worked at a 
very slow speed there would be but little loss of 
power arising from the water passing through the 
valves. Pistons he did not consider objectionable 
under the circumstances, as they worked at but a 
very low pressure. The difficulty mentioned 
during the discussion in slewing the balanced 
cranes, did not of course exist in the case of Sir 
Henry Bessemer’s simpler form. He said he quite 
appreciated Mr. Williams's remarks as to the 
necessity of providing the most ample strength in 
structures of this kind. 


THE PRESERVATION AND ORNAMENTATION OF Iron 
SURFACES. 
The next paper taken was by Mr. George Bower 
on “ The Preservation and Ornamentation of Iron 
and Steel Surfaces,” in which the author described 
the processes of producing magnetic oxide on both 
wrought and cast-iron surfaces by Professor Barff’s 
and his own systems in order toprevent their being 
attacked by rust. <A series of very beautiful speci- 
mens of the work produced were exhibited at the 
council table, including also samples of ornamental 
gilding now applied by a French company over 
the protective deposit of magnetic oxide. 
Dr. Sisson commenced the discussion by remark- 
ing that he had watched the successes and failures 
of the process with very great interest from the 
commencement. The colour of the oxide both on 
wrought and cast iron he considered very good, and 
quite in accordance with the aesthetic taste of the 
present day. By this means all the beautiful old 
ironwork used in many architectural ornamentations 
which was now decaying could be restored to a 
condition of permanent preservation. For all 
sanitary appliances, he considered the process 
invaluable, as amongst other advantages it enabled 
fittings to be used in the poorer class of houses, 
whose present price made them prohibitory. 
Mr. Perry F. Nursey observed that he also had 
known and watched the process with great interest 
for three years. The tests made by Sir Joseph 
Whitworth on steel bars treated by it, in his mind 
conclusively proved that the material was not 
injured in any way byits application. He inquired 
of the author what the limit of capacity of his 
present furnaces was, and if he contemplated 
erecting such plant as would enable him to deal 
with large structures such as roofs and bridges. 
Sir John Alleyne referred to the very great advan- 
tages afforded to ironmasters by this process in ena- 
bling them to stock part of their products without 
their deteriorating ; if they now—to prevent their 
rusting—painted iron beams, &c., which they had on 
hand heir customers refused to buy them, alleging 
they were puttied up and painted over to hide im- 
perfections. He referred to the cost of painting 
such tructures asthe St. Pancras roof as being most 
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enormous. With regard to the Admiralty experi- 
ments on the deterioration of plates having some 
remains of magnetic oxide adhering to them, he 
inquired whether work treated by this process was 
liable to deterioration through contact with sea 
water. : 

Mr. Marshall next asked as to the durability 
of the coating, as well as the maximum tem- 
perature corrosive liquids might attain without 
doing harm when in contact with it. If it was 
found capable of withstanding the action of 
slightly corrosive fluids, its application, he thought, 
rm breweries would be very extensive. In marine 
aquaria, for instance, they were now obliged to 
resort to the use of ebonite, a material which he 
characterised as wretchedly expensive. 

Mr. Jeremiah Head considered the outside world 
might perhaps justly consider the Iron and Steel 
Institute as very inconsistent. In one discussion 
the injurious effect of magnetic oxide on steel ship 
plates was much commented on, and now it was 
proposed to them to coat everything with this 
same oxide. The York station roof had he said 
been most elaborately painted, but in spite of all 
their care the rust was now breaking through and 
they were obliged to repaint it at a cost of 2000/. 
The Newcastle high-level bridge had caused similar 
trouble and expense in the way of painting ; now 
he believed they coated it with tar, but of this he 
was not certain. With regard to corrugated roof- 
ing he considered the process under discussion far 
preferable to galvanising, to which he thought 
using plain black sheets and coating them witha 
mixture of tar and lime sprinkled with sand was 
superior, although this coating had to be renewed 
annually. He then drew attention to the fact that 
when thick plates were rolled they came out covered 
with a blue scale, but if thin plates say + in., or 

in. thick were rolled they became coated with 
red oxide, and he asked if any one could suggest a 
reason for this difference ; he suggested that it was 
perhaps due to the differences of temperature. 

Mr. Riley said, if holes were drilled in plates on 
which magnetic oxide had been deposited, galvanic 
action might be set up between the plates and the 
rivets attaching the parts; and also that a wearing- 
away action might take place in the same positions 
owing to vibration. 

Professor Honeyman drew attention to the fact 
that the commercial value of Mr. Bower's process 
was due to that gentleman’s son, who invented the 
method by which heat could be applied inside the 
chamber containing the articles to be treated. He 
thought, however, it might be found that the coat- 
ing would not take uniformly over the plates in 
the case of wrought iron, which was mixed with 
slag. A similar difficulty was, he said, observed in 
tinning steel, for when the silicon was in a film on 
the surface the tin could not be got to adhere, and 
if the surfaces were not properly coated all over, 
pitting would take place, which might be very 
injurious. He said galvanic action between plates 
and rivets could not be set up if the rivet holes 
were drilled first, and the oxide deposited after- 
wards, 

Mr. Tweedie explained that the gilt and bronzed 
samples exhibited were produced by applying 
gold or bronze mixed with an essential oil on 
the top of the oxide coating, and then putting the 
work back into the furnace. The resistance he 
said to the dilute acids employed in breweries 
would be very lengthened, as it also was to the 
vapour of ammonia, the resistance naturally vary- 
ing somewhat with the thickness of the coating. 
If a spot of the oxide was accidentelly chipped off 
the rusting which ensued would be confined to 
that particular place and would be unable to spread, 
a limitation of evil which certainly could not be 
attained with paint. 

Mr. Barff, Jun., who spoke in his father’s 
absence, said he considered the Barff€ process best 
for wrought iron, and the Bower process best for 
cast iron. Opinions were, he said, divided as to the 
existence of galvanic action, but their own 
experience led them to believe there was not any 
present. He agreed with the last speaker that 
rusting was perfectly localised if part of the coat- 
ing was accidentally broken away, and he instanced 
a case in which a hole had been eaten through a 
tube by acid where the oxide was removed without 
the damage having extended any further. 

Professor Anderson observed that he considered 
there would be danger of pitting taking place where 
wrought iron was coated owing to the presence of 
the slag mixed up with the iron. 


In replying to the discussion Mr. Bower said they 
were now making arrangements by which structures 
of any size could be dealt with. The Frenchcompany, 
he mentioned, had, previous to purchasing his patent 
for France, sent two experts and a chemist over to his 
works at St. Neots, where they had experimented for 
a week to satisfy themselves about all the practical 
details of the process. With regard to Sir John 
Alleyne’s remarks as to the benefit to be derived 
by coating stock to prevent its rusting, he observed 
that the process went even further and was capable 
of dealing with articles which had already been 
seriously damaged by rust. In reply to the ques- 
tion as to the effect of high temperatures on 
oxidised work, he said it would not be injurious so 
long as the temperature to which the object was 
exposed was lower than the temperature at which 
the coating had been applied. He considered there 
was a great difference between the scale adhering 
to steel plates and the magnetic oxide deposited by 
his process. The presence of particles of slag in 
wrought iron would, he thought, not do any harm. 
The damage by rust would be strictly localised if 
the coating were accidentally broken through. He 
was now, he added, considering the question of treat- 
ing ships’ plates as well as of dealing with finished 
structures, and he also was working out an arrange- 
ment by which rivet heads could be dealt with 
after they were fixed in sitz. 

The President then proposed a very cordial vote 
of thanks to the author for his interesting paper, 
and said he much regretted the absence of Dr. 
Percy, who was anxious to have spoken on the 
subject. 


HybrOGEN AND CArBONIC OXIDE IN TRON AND 
STEEL. 

Mr. Parry’s paper on “ Hydrogen and Carbonic 
Oxide in Iron and Steel” was next read. This paper 
commenced with a resumé of Professor Graham’s 
experiments made in 1867 as well as those made by 
Miiller, and Messrs. Richards and Stead, and 
Messrs. Troost and Hautfeuille, and conclud d by 
stating that the paper was offered more as a means 
of affording matter for discussion, than asa definite 
statement of what might occur under the condi- 
tions named. 

Mr. Snelus began the discussion by remarking 
that there was something yet to be learned on this 
subject which chemistry has not taught us. The 
presence of carbonic oxide in the metal was 
important, and he believed it might be locked up 
in the cavities. The author’s experiments on this 
subject had been made on solid and not on fluid 
metal, as Sir Henry Bessemer’s had been. Small 
quantities of oxygen were capable of producing 
great influence on steel, as was manifested by over- 
blowing, which produced much trouble. Oxygen 
and sulphur, he said, produced red-shortness, while 
the presence of carbonic oxide, phosphorus, or 
silicon produced cold shortness in steel. He very 
much queried whether iron or steel could take in 
large quantities of carbonic oxide. He hoped 
further experiments would be undertaken to ascer- 
tain if the presence of carbonic oxide in steel made 
any very great change. 

Sir Henry Bessemer then referred to the fact 
that in his first patent, taken out twenty-five years 
ago, he had described a method of compressing 
ingots in their moulds by means of a hydraulic ram. 
This he considered the germ of the process now 
so successfully developed by Sir Joseph Whit- 
worth in producing his compressed steel. He 
described an experiment he had made many years 
ago, in which he had brought some metal to a 
plastic condition by the use of a long blowpipe, and 
then enclosed it in a vessel provided with a glass 
sight hole. He had arranged means for producing 
either pressure or vacuum in this vessel at pleasure; 
and when he formed a vacuum of 12 Ib. or 131b. 
per square inch, the metal, which was contained in 
a crucible, boiled over violently. When a perfect 
vacuum was produced, some of the gas issuing from 
the metal was caught and analysed, and proved to 
be carbonic oxide. On pressure being formed in 
the vessel, the boiling up of the metal ceased 
entirely. In the second patent he took out, he 
provided means for casting ingots under gaseous 
pressure, so as to prevent the ebullition of gases 
from the steel while cooling. 

Mr. Stubbs said that he had lately made analysis 
of some ingot borings which gave abnormally high 
quantities of sulphur and phosphorus ; he repeated 
the analysis once or twice with the same result, and 





then made tests from some other parts of the ingot, 


which showed that the impurities there were only 
present in moderate quantities. From this he 
argued that there had been a kind of redistribu- 
tion of the phosphorous and sulphur, while the ingot 
was setting, these substances being concentrated 
into a sort of nucleus towards the top part of the 
ingot. The following are the results he obtained in 
the case in question. 


C=.92 
Man.=.535 |n the nucleus formed by, as he sug- 


S=.161 gested, the redistribution of the sulphur 
Si=.043 | and phosphorus. 
P=,.261 J) 
C=.37 

Man.= .498 And in the part of the ingot where no 
S=.025 abnormal concentration of impurities 
- = had taken place. 

= .096 


He suggested that this might account for the 
failure in the plates of the Livadia’s boilers. 

Mr. Snelus said he was of opinion the ingots 
did not remain fluid a sufficient length of time to 
enable any such concentration of impurities to take 
place as had been suggested by the last speaker, an 
ingot setting in ten minutes; in fact, he had rolled 
ingots, he said, direct without reheating them. 
Most careful analysss he had made from different 
parts of ingots failed to show him any difference in 
their composition, even with the most delicate means 
of testing now available. With regard to the 
Livadia’s plates, he said, the analyses made by all 
the chemists who tested them agreed, with the ex- 
ception of one gentleman who found a different 
proportion of manganese to the others, a result, he 
remarked, which hardly surprised him, knowing the 
difficulty of this particular analysis. 

In replying to the discussion Mr. Parry observed 
that he quite agreed with Mr. Snelus that further 
investigations were necessary to throw light on the 
presence of carbonic oxide. The regularity in the 
distribution of the various alloys contained in steel 
was of course to be looked on as of the highest 
importance. 

THE DETERMINATION OF OXYGEN IN IRON AND 
STEEL. 

The last paper read during the meeting was one 
by Mr. Alexander E. Tucker, of Rhymney on “A 
New Method for the Determination of Oxygen in 
Iron and Steel,” this describing a series of experi- 
ments carried out by the author at the suggestion 
of Mr. Gilchrist. As the President was unable to 
elicit any discussion on this paper, he proposed a 
vote of thanks to Mr. Tucker, and brought the 
proceedings to a termination by thanking the 
President and Council of the Institution of Civil 
Engineers in the name of the Iron and Steel Insti- 
tute for the use of their rooms in which to hold 
the meeting. 
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Annual Report of the Chief of Ordnance to the Secretary 
of War for the Fiscal Year ended June 30, 1880. Wash- 
ington: Government Printing Offices. 

THE annual report of the Chief of Ordnance to the 

United States Government is always a valuable and 

highly interesting publication ; it is, moreover, the 

best work of its class published in any language. 

‘Lhe present report forms no exception to this rule, 

indeed it is, if possible, more complete, and of more 

varied contents than its predecessors. It is made 

up chiefly of appendices, of which there are 39 

occupying over 500 pages, while the report itself is 

condensed into 20. ‘These appendices treat of a 

large variety of subjects, statistical, constructive, 

and experimental. One of the most important is 
the report on field, siege, and sea-coast artillery, 
illustrated with 65 plates. This is a regular treatise 
on the construction of all classes of artillery used in 

the United States service. There are altogether 23 

different descriptions ranging from the 20-in. smooth 

bore weighing 57 tons to the .45 in, Gatlings weigh- 
ing 195.5 lb. 

The Table on the next page shows the qualities 
of the various metals used for American gun-metal, 
the maximum and minimum properties being given in 
each case. The bronze is an alloy of 90 parts of 
copper and 10 parts of tin. 

A long and interesting description is given of the 
method of fabricating the cast-iron Rodman gun, 
the general features of the cooling process of the 
operation being as follows: The cooling is effected 
from the interior by the insertion of a hollow core 
in the centre of the mould cavity, through which a 





stream of water or a current of air circulates, carry- 
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ing off the internal heat. The radiation of heat 
from the exterior of the casting is meanwhile 
retarded by keeping the outside of the flask hot by 
surrounding fires. After casting, the gun is left to 
cool for four to six days, or even longer for the 
larger calibres, and is then removed from the pit 
for the finishing processes—cutting off the sinking 
head, turning, boring, &c. [Illustrations of the 
machines employed are appended to the report. In 
order to determine the initial tension of the iron, 
sample discs are cut off at the sinking head; these 
are removed from the rough casting before any 
horing or turning tools have touched it. Such 





(For Notice, see opposite Page.) 








rings are cut through from the periphery to the; rifle with a wrought-iron cciled tube, and a cast 
bore by a groove .U5 in. deep, the groove being) iron casing, of an 8 in. breechloading rifle, and of 
| deepened until the tension bursts the remaining | different natures of bronze guns. There are also 
thickness of metal, and the ring springs open. The | drawings and a description of the Rodman testing 
| width of the groove at the exterior is then mea-/| machine, as well as of a number of instruments for 
|sured, and its increase over .05 in. divided by the | ascertaining the specific gravity of metals, chrono- 
, original circumference of the ring gives the exten- | graphs, pressure gauges, &c. , ; 
|sion per inch of the metal on the exterior. This} We have already referred in considerable detail 
| extension is then compared with the extension per| (see an/e, page 310), to Lieut. Lyle’s interesting 
| inch obtained by actual experiment with aspecimen | report on rocket life-saving apparatus, and may 
| of the same iron, and the stress required to produce | pass on to some of the other appendices of the 
it will be the initial tension. Initial tension rings; volume. Considerable space is devoted to corre- 
cut from a 30 in. Rodman gun should open on the| spondence and memorials on the subjects of the 
exterior .25 in.. for 12 in. guns .17 in., and for 10in.| United States testing machine, which was con- 
-15in. Very full particulars are given of the method | structed by Mr. A. H. Emery, of New York, under 
| of making the coiled wrought-iron tubes for con-|a contract made with the Government. The first 






verting cast iron into rifled guns on the Palliser 
system, and also of the mode of conversion, which 
| has been already often described. The fabrication 
| of bronze guns also need only be alluded to, as well 
jas the fact that the average tenacity of the gun- 
|metal used reaches 50,041lb. per square inch, 
Reports are added of the construction of a variety 
| of guns, amongst others of the Hotchkiss mountain 
| gun, of Gatling guns, the 12.25in. muzzle-loading 








order was given in 1873 for a machine to test up to 
400 tons, and to take specimens 30 ft. long, the 
weight being about 40 tons and the price 5000/. A 
Testing Board was appointed in 1875, and consider- 
able alteration and additions were made, doubling 
the weight of the machine, and the price was raised 
to 6300/7. Although, when completed, the machine 
left nothing to be desired, the inventor and con- 
structor incurred a loss of over 18,000/., and this 
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sum he petitions to have repaid him together with 
a profit of 20 per cent. to cover his profit as con- 
tractor, and an allowance of 50 per cent. on the total 
cost of the work, to repay his labour as an engineer 
and inventor, bringing up the total amount to 
49,1277, a sum which will be he alleges quite unre- 
munerative, stating that his time could have been 
better employed otherwise. But he expresses his 
willingness to accept 40,0002. down rather _than 
incur further delay. If Mr. Emery succeeds in his 
application he will fare better than English inventors 
would do at the hands of this Government, 1t may 
be interesting to note that the drawings for this 
machine cost 1690/. It will perhaps be remembered 
that the testing machine was ordered by the United 
States Government for the good of the country, and 
that it was to be applied for the testing of iron and 
steel for all persons who may desired to use it, upon 
the payment of a suitable fee, the scale of charges 
being adjusted to cover as nearly as possible the 
actual costs of the tests. An illustrated report is 
appended of the Gardner machine gun, the mecha- 
nism of which could not be described without the 
aid of drawings. Experiments showed that a 
velocity of 1280 ft. could be obtained, and at arange 
of 1000 yards 52 per cent. of hits were recorded, 
the average number of shots fired were 357 per 
minute. A limited number of these guns were 
recommended to the service for further trial. 

In 1879 a series of trials were conducted by Cap- 
tain Green, U.S.A., on the relative efficiency of the 
Martini-Henry and the Springfield rifles, especially 
in reference to initial velocity, recoil, penetration, 
accuracy, and flatness of trajectory. The targets 
used were of white pine, It is claimed that the 
Springfield gave superior results in all points except 
that of penetration, but as this rifle has a penetrating 
power of 2in, at a mile range, it fully meets all the 
requirements of the United States service. ‘The 
long-range firing was at 2000, 2500, and 3200 yards ; 
and some excellent shooting was done by Mr. R. 
T. Hare, who hit the 6 ft. pine target repeatedly at 
the latter range. At 2000 yards the Springfield and 
Martini both penetrated the 3 in. target, the former 
with an elevation of 8 deg. 16 min. 2 sec., and the 
latter 9 deg. 48 min. 57 sec. At 2500 yards the 
Springfield passed through 5.25 in. pine with an 
elevation of 10 deg. 38 min. 21 sec., and the Martini 
through 2.5 in. with 13 deg. 20 min. 18 sec, eleva- 
tion, At 3200 yards no hit was made out of 300 
rounds with the Martini, and with the Springfield 
three hits were made, the penetration being about 
the same as at the 2500 yards’ range; the eleva- 
tion of the gun at this range was 20 deg. 51 min. 
37 sec. The Martini-Henry cartridge carried 85 grs. 
of powder, and the bullet weighed 480 grs.; in 
the Springfield the charge was 500 grs., and the 
ball weighed 500 grs.; the initial velocities were 
respectively 1261.2 ft. and 1269.8 ft. Four very 
interesting trials were conducted as to the time of 
flight of the buliets at long ranges by means of 
the telephone, In the experiments two telephones 
with Blake’s transmitter were used, one being 
placed within a few feet of the gun, and left open 
to receive the sound of the discharge. The other 
was in the shelter shed 30 ft. in front of the target. 
A stop-watch beating fourths of a second was 
employed, and when the discharge was notified by 
the telephone the watch was started. With a little 
practice the readings}were taken easily and with great 
accuracy. Four rounds were fired at a 3500 yards’ 
range with the Springfield long range and the 
Martini. Out of 40 rounds the former hit and 
penetrated the target once, the latter did not reach 
farenough, Neither were any hits made with the 
Springfield service rifle, although some of the shots 
passed over the target. The concluding appendix in 
this volume contains a set of ‘Tables and plates. 
showing the principal dimensions and elements of 
fire of the larger rifle guns existing, proposed, or 
being constructed at the beginning of last year, and 
also of the various howitzers and mortars in the 
European services, This report is illustrated with 
fourteen plates, 
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ENGINES OF THE ASSYRIAN MONARCH. 

WE give this week a two-page illustration and also an 
engraving on the opposite page, showing general views 
of the engines of the s.s. Assyrian Monarch, these 
engines, together with the vessel itself, having been 
constructed by the Earle’s Shipbuilding and Engineering 
Company, Limited, of Hull. We shall in future issues 
publish further illustrations of this vessel and her engines, 
and in the mean time we postpone our description. 








UPON THE PRODUCTION OF SOUND 
BY RADIANT ENERGY.* 
By ALEXANDER GRAHAM BELL. 

IN a paper read before the American Association for the 
Advancement of Science, last August, I described certain 
experiments made by Mr. Sumner Tainter and myself which 
had resulted in the construction of a photophone, or appa- 
ratus for the production of sound by light ;+ and it will be 
my object to-day to describe the progress we have made 


as sonorous as thin cnghengne. The first experiments 
made to verify this hypothesis pointed towards success. A 
beam of sunlight was focussed into one end of an open tube, 
the ear being placed at the other end. Upon interrupting 
the beam, a clear, musical tone was heard, the pitch of 
which depended upon the frequency of the interruption of 
the light and the loudness upon the material composing 
the tube. 

At this stage our experiments were interrupted, as cir- 
cumstances called me to Europe. While in Paris anew form 
of the experiment occurred to my mind, which would not 
only enable us to investigate the sounds produced by masses, 
but would also permit us to test the more general proposi- 
tion that sonorousness, under the influence of intermittent 
light, is a property common to all matter. The substance 
to be tested was to be placed in the interior of a transparent 
vessel, made of some material which (like glass) is trans- 
parent to light, but practically opaque to sound. Under 
such circumstances the light could get in, but the 
sound produced by the vibration of the substance could not 
get out. The audible effects could be studied by placing 











in the investigation of photophonic phenomena since the 
date of this communication. 

In my Boston paper the discovery was announced that 
thin discs of very many different substances emitted sounds 
when exposed to the action of a rapidly interrupted beam 
of sunlight. 
experiments led me to believe that sonorousness under such 
circumstances would be found to be a general property of 
all matter. 

At that time we had failed to obtain audible effects from 
masses of the various substances which became sonorous in 
the condition of thin diaphragms, but this failure was 
explained upon the supposition that the molecular dis- 
turbance produced by the light was chiefly a surface action, 
and that under the circumstances of the experiments the 
vibration had to be transmitted through the mass of the 
substance in order to affect the ear. It was, therefore, 
supposed that, if we could lead to the ear air thet was 
directly in contact with the illuminated surface, louder 
sounds might be obtained, and solid masses be found to be 





* A paper read before the National Academy of Arts 
and Sciences, April 21, 1881. . 

+ Proceedings of American Association for the Advance- 
ment of Science, August 27, 1880; see, also, American 
Journal of Science, vol. xx., p. 305; Journal of the 


American Electrical Society, vol. iii., p. 3; Journal of the | 





The great variety of material used in these | 





Society of Telegraph Engineers and Electricians, vol. ix., | 


p. 404 ; Annales de Chimie et de Physique, vol. xxi. 


























the ear in communication with the interior of the vessel by 
means of a hearing tube. 

Some preliminary experiments were made in Paris to 
test this idea, and the results were so promising that they 
were communicated to the French Aeotune on October 11, 
1880, ina note read for me by Mr. Antoine Breguet.* 
Shortly afterwards I wrote to Mr. Tainter, suggesting 
that he should carry on the investigation in America, a 
circumstances prevented me from doing so myself in 
Europe. As these experiments seem to have formed tle 
common starting-point for a series of independent researches 
of the most important character, carried on simultaneously 
in America, by Mr. Tainter, and in Europe by M. Mereca- 
diert, Professor Tyndall,t W. E. Réngten,§ and W. H. 
Preece,|| I may be permitted to quote from my letter to Mr. 
* Comptes Rendus, vol. xcl., p. 595. 

+ ‘*‘ Notes on Radiophony,’’ Comptes Rendus, December 
6 and 13, 1880; February 21 and 28, 1881. See also 
Journal de Physique, yol. x., p. 53. 

t “ Action of an Intermittent Beam of Radiant Heat 
upon Gaseous Matter.’’ Proceedings of Royal Society, 
January 13, 1881, vol. xxxi., p. 307. 

§ ‘On the Tones which arise from the Intermittent 
Illumination of a Gas.’’ See Annalen der Phys. und 
Chemie, January, 1881, No. 1, p. 155. 

** On the Conversion of Radiant Energy into Sonorous 
Vibrations.”” Proceedings of Royal Society, March 10, 
1881, vol, xxxi., p. 506. 
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Tainter the passage describing the experiments referred 
to: 
‘* Metropoiitan Hotel, Rue Cambon, 
Paris, Nov. 2, 1880. 

** Dear Mr. TAINTER,—* * * I have devised a method 
of producing sounds by the action of an intermittent beam 
of light from substances that cannot be obtained in the 
shape of thin diaphragms or in the tubular form ; indeed, 
the method is specially adapted to testing the generality of 
the phenomenon we have discovered, as it can be adapted 
to solids, liquids, and gases. 

** Place the substance to be experimented with in a glass 
test-tube, connect a rubber tube with the mouth of the 
test-tube, placing the other end of the pipe to the ear. 
Then focus the intermittent beam upon the substance in 
the tabe. I have tried a large number of substances in 
this way with great success, although it is extremely 
difficult to get a glimpse of the sun here, and when it does 
shine the intensity of the light is not to be compared with 
that to be obtained in Washington. I got splendid effects 
from crystals of bichromate of potash, crystals of sulphate 
of copper, and from tobacco smoke. A whole cigar placed 
in the test-tube produced a very loud sound. I could not 
hear anything from plain water, but when the water was 
discoloured with ink a feeble sound was heard. I would 
suggest that you might repeat these experiments and 
extend the results,’’ &¢., &c. 

Upon my return to Washington, in the early part of 
January,* Mr. Tainter communicated to me the results 
of the experiments he had made in my laboratory during 
my absence in Europe. 

He had commenced by examining the sonorous proper- 
ties of a vast number of substances inclosed in test tubes 
in a simple empirical search for loud effects. He was thus 
led gradually to the discovery that cotton-wool, worsted, 
silk, and fibrous materials generally, produced much 
louder sounds than hard rigid bodies like crystals, or dia- 
phragms such as we had hitherto used. 

In order to study the effects under better circumstances, 
he enclosed his materials in a conical cavity in a piece of 
brass closed by a flat plate of glass. A brass tube leading 
into the cavity served for connexion with the hearing tube. 
When this conical cavity was stuffed with worsted or other 
fibrous materials, the sounds produced were much louder 
than when a test tube wasemployed. This form of receiver 
is shown in Fig. 1 (see preceding page) 

Mr. Tainter next collected silks and worsteds of different 
colours, and speedily found that the darkest shades pro- 
duced the best effects. Black worsted especially gave an 
extremely loud sound. 

As white cotton-wool had proved itself equal, if not 
superior, to any other white fibrous material before tried, 
he was anxious to obtain coloured specimens for com- 
parison. Not having any at hand, however, he tried the 
effect of darkening some cotton-wool with lamp-black. 
Such a marked reinforcement of the sound resulted that he 
was induced to try lamp-black alone. 

About a teaspoonful of lamp-black was placed in a test 
tube, and exposed to an intermittent beam of sunlight. 
The sound produced was much louder than any heard 
before. 

Upon smoking a piece of plate-glass, and holding it in 
the intermittent beam with the lamp- black surface towards 
the sun, the sound produced was loud enough to be heard, 
with attention, in any part of the room. With the lamp- 
black surface turned from the sun the sound was much 
feebler. Mr. Tainter repeated these experiments for m« 
immediately upon my retarn to Washington, so that I might 
verify his results. 

Upon smoking the interior of the conical cavity shown 
in Fig. 1, and then exposing it to the intermittent beam, 
with the glass lid in position as shown, the effect was 
perfectly startling. The sound was se loud as to be actually 
painful to an ear placed closely against the end of the 
hearing-tube. The sounds, however, were sensibly louder 
when we placed some smoked wire gauze in the receiver, as 
illustrated in the drawing, Fig, 1. 

When the beam was thrown into a resonator, the 
interior of which had been smoked over a lamp, most 
curious alternations of sound and silence were observed. 
The interrupting dise was set rotating at a high rate of 
speed, and was then allowed to come gradually to rest. 
An extremely feeble musical tone was at first heard, which 
gradually fell in pitch as the rate of interruption grew less. 
The loudness of the sound produced varied in the most 
interesting manner. Minor reinforcements were constantly 
occurring, which became more and more marked as the 
true pitch of the resonator was neared. When at last the 
frequency of interruption corresponded to the frequency of 
the fundamental of the resonator, the sound produced was 
so loud that it might have been heard by an audience of 
hundreds of people. 

The effects produced by lamp-black seemed to me to be 
very extraordinary, especially as I had a distinct recollec- 
tion of experiments made in the summer of 1880 with 
smoked diaphragms, in which no such reinforcement was 








noticed. Upon examining the records of our past photo- 
phonic experiments we found in vol. vii., p. 57, the following 
note : 


** Experiment V.—Mica diaphragm covered with lamp- 
black on side exposed to light. 

** Result: Distinct sound about same as without lamp- 
black.—A. G. B., July 18, 1880. 

** Verified the above, but think it 
than when used without lamp-black.’’—S. 
1880. 

Upon repeating 


somewhat louder 
T., July 18, 


this old experiment we arrived at the 
same result as that noted. Little if any augmentation of 
sound resulted from smoking the mica. In this experiment 
the effect was observed by placing the mica diaphragm 
against the ear and also by listening through a hearing-tube, 
one end of which was closed by the diaphragm. The sound 


was found to be more audible through the free air when 
the ear was placed as near to the lamp-black surface as it 
could be brought without shading it. 

At the time of my communication to the American Asso- 
ciation I had been unable to satisfy myself that the sub- 
stances which had become sonorous under the direct intlu- 
ence of intermittent sunlight were capable of reproducing 
the sounds of articulate speech under the action of an 
undulatory beam from our photophonic transmitter. The 
difficulty in ascertaining this will be understood by consi- 
dering that the sounds emitted by thin diaphragms and 
tubes were so feeble that it was impracticable to produce 
audible effects from substances in these conditions at any 
considerable distance away from the transmitter; but it 
was equally impossible to judge of the effects produced by 
our articulate tracsmitter at a short distance away because 
the speaker's voice was directly audible through the air. 
The extremely loud sounds produced from lamp-black have 
enabled us to demonstrate the feasibility of using this sub- 
stance in an articulating photophone in place of the elec- 
tircal receiver formerly employed. 

The diagram (Fig. 2, page 481) illustrates the mode in 
which the experiment was conducted. The diaphragm of the 
transmitter A was only 5 centimetres in diameter, the dia- 
meter of the receiver B was also 5 centimetres, and the ais- 
tance between the two was 40 metres, or 800 times the dia- 
meter of the transmitting diaphragm. We were unable to 
experiment at greater distances without a heliostat on 
account of the difficulty of keeping the light steadily directed 
on the receiver. Words and sentences spoken into the trans- 
mitter in a low tone of voice were audibly reproduced by 
the lamp-black receiver. 

In Fig. 3 and 3a are shown a mode of interrupting a beam 
of sunlight for producing distant effects without the use of 
lenses. Two similarly perforated discs are employed, one 
of which is set in rapid rotation, while the other remains 
stationary. This form of interrupter is also admirably 
adapted for work with artificial light. The receiver illus- 
trated in the drawing consists of a parabolic reflector, in 
the focus of which is placed a glass vessel A containing 
lamp-black or otber sensitive substance, and connected 
with a hearing-tube. The beam of light is interrupted by 
its passage through the two slotted discs shown at B, and 
in operating the instrument musical signals like the dots 
and dashes of the Morse alphabet are produced from the 
sensitive receiver A by slight motions of the mirror C about 
its axis 

In place of the parabolic reflector shown in the figure a 
conical reflector like that recommended by Professor Syl- 
varus Thompson* can be used, in which case a cylindrical 
glass vessel would be preferable to the flask A shown in the 
figure. In regard to the sensitive materials that can be 
employed, our experiments indicate that in the case of 
solids the physical condition and the colour are two condi- 
tions that markedly influence the intensity of the sonorous 
effects. The loudest sounds are produced from substances 
in a loose, porous, spongy condition, and from those that 
have the darkest or most absorbent colours. 

The materials from which the best effects have been 
produced are cotton-wool, worsted, fibrous materials gene- 
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rally, cork, sponge, platinum and other metals in a spongy 
condition, and lamp- black. 

The loud sounds produced from such substances may 
perhaps be explained in the following manr Let us con- 
sider, for example, the case of lamp-black—a substance 
which becomes heated by exposure to rays of all refran- 
gibility. I look upon a mass of this substance as a sort of 
sponge, with its pores filled with air instead of water. 
When a beam of sunlight falls upon this mass, the par- 
ticles of lamp-black are heated, and consequently expand, 
causing a contraction of the air spaces or pores among 
them. 

Under these circumstances a pulse of air should be 
expelled, just as we would squeeze out water from a 
sponge. 

The force with which the air is expelled must be greatly 
increased by the expansion of the air itself, due to contact 
with the heated particles of lamp-black. When the light 
is cut off the converse process takes place. The lamp- 
black particles cool and contract, thus enlarging the air 
spaces among them, and the enclosed air also becomes cool. 
Under these circumstances a partial vacuum should be 
formed among the particles, and the outside air would then 
be absorbed, as water is by a sponge when tke pressure of 
the hand is removed. 

I imagine that in some such manner as this a wave of 
condensation is started in the atmosphere each time a beam 
of sunlight falls upon lamp-black, and a wave of rarefac- 
tion is originated when the light is cat off. We can thus 
understand how it is that a substance like lamp-black 
produces intense sonorous vibrations in the surrounding 
air, while at the same time it communicates a very feeble 
vibration to the diaphragm or solid bed upon which it 
rests. 

This curious fact was independently observed in England 
by Mr. Preece, and it led him to question whether, in our 
experiments with thin diaphragms, the sound heard was 
due to the vibration of the dise or (or as Professor Hughes 
had suggested) to the expansion and contraction of the air 
in contact with the dise confined in the cavity behind the 
diaphragm. In his paper read before the Royal Society on 
the 10th of March, Mr. Preece describes experiments from 
which he claims to have proved that the effects are wholly 
due to the vibrations of the confined air, and that the discs 
do not vibrate at all. 

I shall briefly state my reasons for disagreeing with him 
in this conclusion : 

1. When an intermittent beam of sunlight is focussed 
upon a sheet of hard rubber or other material, a musical 
tone can be heard not only by placing the ear imme- 
diately behind the part receiving the beam, but by placing 
it against any portion of the sheet, even though this 
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may be a foot or more from the place acted upon by the 
light. 

2. When the beam is thrown upon ithe diaphragm of a 
** Blake transmitter,’”’ a loud musical tone is produced bya 
telephone connected in the same galvanic circuit with the 
carbon button A, Fig.4and 4a. Good effects are also pro- 
duced when the carbon button A forms, with the battery B 
a portion of the primary circuit of an induction coil, the 
telephone C being placed in the secondary circuit. 

In these cases the wooden box and mouthpiece of the 
transmitter should be removed, so that no air cavities may 
be left on either side of the diaphragm. 

It is evident, therefore, that in the case of thin discs a 
real vibration of the diaphragm is caused by the action of 
the intermittent beam, independently of any expansion and 
contraction of the air confined in the cavity behind the 
diaphragm. 

Lord Rayleigh has shown mathematically that a to-and- 
fro vibration, of suflicient amplitude to produce an audible 
sound, would result from a periodical communication and 
abstraction of heat, and he says: ‘‘ We may conclude, [ 
think, that there is at present no reason for discarding the 
obvious explanation that the sounds ir question are due to 
the bending of the plates under unequal heating.’’ (Nature, 
XXiil., p. 274). Mr. Preece, however, seeks to prove that 
the sonorous effects cannot be explained upon this supposi- 
tion; but his experimental proof is inadequate to support 
his conclusion. Mr. Preece expected that if Lord Ray- 
leigh’s explanation was correct, the expansion and contrac- 
tion of a thin strip under the influence of an intermittent 
beam could be caused to open and close a galvanic circuit 
so as to produce a musical tone from a telephone in the 
circuit. But this was an inadequate way to test the point 
at issue, for Lord Rayleigh has shown \Proc. of Roy. Soc., 
1877) that an audible sound can be produced by a vibration 
whose amplitude is less than a ten-millionth of a centi- 
metre, and certainly such a vibration as that would not 
have sufficed to operate a ‘‘ make-and-break contact” like 
that used by Mr. Preece. The negative results obtained by 
him cannot, therefore, be considered conclusive. 

The following experiments (devised by Mr, Tainter) have 
given results decidedly more favourable to the theory of 
Lord Rayleigh than to that of Mr. Preece: 

1. A strip A similar to that used in Mr. Preece’s experi- 
ment was attached firmly to the centre of an iron dia- 
phragm B, as shown in Fig. 5, page 481, and was then pulled 
taut at right angles to the plane of the diaphragm. When the 
intermittent beam was focussed upon the strip A, a clear 
musical tone could be heard by applying the ear to the 
hearing tube C. 

This seemed to indicate a rapid expansion and contrac- 
tion of the substance under trial. 

But a vibration of the diaphragm B would also have 
resulted if the thin strip A had acquired a to-and-fro 
motion, due either to the direct impact of the beam, or 
to the sudden expansion of the air in contact with the 
strip. 

2. To test whether this had been the case, an additional 
strip D was attached by its central point only to the strip 
under trial, and was then submitted to the action of the 
beam, as shown in Fig. 6. 

It was presumed that if the vibration of the diaphragm 
B had been due to a pushing force acting on the strip A, 
that the addition of the strip D would not interfere with 
the effect. Butif, on the other hand, it had been due to 
the longitudinal expansion and contraction of the strip A, 
1e sound would cease, or at least be reduced. The beam 
of light falling upon strip D was now interrupted as before 
by the rapid rotation of a perforated disc, which was 
allowed to come gradually to rest. 

No sound was heard excepting at a certain speed of 
rotation, when a feeble musical tone became audible, 

This result is confirmatory of the first. 

The audibility of the effect at a particular rate of inter- 
ruption suggests the explanation that the strip D had a 
normal rate of vibration of its own. 

When the frequency of the interruption of the light 
corresponded to this, the strip was probably thrown into 
vibration after the manner of a tuning-fork, in which case 
a to-and-fro vibration would be propagated down its stem 
or central support to the strip (A). 

This indirectly proves the value of the experiment. 

The list of solid substances that have been submitted to 
experiment in my laboratory is too long to be quoted here, 
and I shall merely say that we have not yet found one 
solid body that has failed to become sonorous under proper 
conditions of experiment.* 

(To be continued.) 














THE ECONOMICAL ADVANTAGES OF 

STEEL SHIPBUILDING.+ 

By Witu1AmM Denny, Dumbarton. 
Sree. for shipbuilding has been lately treated in so 
many aspects, that one can hardly hope to add much in 
the way of novelty on the subject. The methods of work- 
ing the steel, the tests to which it should be subjected, and 
the corrosion to which it is liable, have all been considered, 
but there are still two points which have not as yet received 
anything like the treatment they deserve. The first of 
these is as to the arrangement of structure best suited to 
the new material. At present it is certainly not getting 
fair play in being treated very much as iron is treated. 
There should be a decided difference in proportions of 
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* Carbon and thin microscope glass are mentioned in my 
Boston paper as non-responsive, and powdered chlorate of 
potash in the communication to the French Academy 
(Comptes Rendus, vol. xcl., p. 595). All these substances 
have since yielded sounds under more careful conditions of 





experiment. - 
+ Paper read before the Tron and Steel Institute. 
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the scantlings, owing to the difference of nature in the 
material, and not merely a reduction of these scantlings. 
The second point which has received as yet insufficient 
treatment is that comprised in the title of this paper, i.e., 
the economical advantages involved in the use of steel for 
shipbuilding. This subject was touched upon by Mr. 
Martell in a paper read _by him before the Institution of 
Naval Architects in 1878, and entitled ‘‘Steel for Ship- 
building.”’ It was, however, - incidentally treated, 
and the views expressed by Mr. Martell upon it were, as 
pointed out by several speakers in the course of the dis- 
cussion, of too sanguine a nature. ‘ 

In his estimate of the extent of the reduction, Mr. 
Martell assumed that the saving on the weight of iron 
required for building a steamer of 2300 tons gross was 
over 18 per cent. as between the steel and iron. In a sail- 
ing ship of 1700 tons gross he assumed a saving of 19 per 
cent. There is no doubt the saving would be greater in 
the sailing ship than in the steamer, owing to the greater 
amount of material employed structurally therein, but 
the saving in both cases was over-estimated. 

The experience of my firm is that by buildin a steamer 
in steel instead of iron, a saving averaging 13% per cent. 
upon the weight of the iron can be effected. The variation 
in the percentage is very slight, the highest saving we have 
vet made amounting to a little over 14 per cent., and the 
Lowest to 13 per cent. In Appendix A are given the items 
of the invoiced iron weight of a spar-decked steamer of 
about 4000 tons gross, with their cost at present current 
prices of iron, and in the same Appendix are given the 
same particulars for the vessel constructed in steel. You 
will notice that the amount of the invoiced iron in the iron 
steamer is 2333 tons, and of the invoiced iron and steel in 
the steel steamer 2030 tons, the difference being as nearly 
as possible 13 per cent. upon the weight of iron. This is 
rather less than the average reduction mentioned above, 
and the diminution of the percentage is due to the fact that 
in a spar-decked vessel, the iron scantlings being already 
to some extent reduced, it is impossible in employing steel 
to reduce them in the same ratio as in a three-decked or 
full scantlinged vessel. In the case of an awning-decked 
steamer, which, as compared with a three-decked vessel, 
is further reduced in iron than a spar-decked steamer, the 
percentage of reduction in steel would even be slightly 
under 13 per cent., and for similar reasons. You will 
notice that in the weight of iron and steel, required for 
building the steel steamer, there are 340 tons of iron which 
are employed in the building of deck houses, coal bunkers, 
engine and boiler casings, coal shoots, coamings, and engine 
and boiler seatings. On this no reduction is made ; and if 
we add to this weight 41 tons of forgings, which, although 
of scrap steel, it is not the practice of my firm to reduce, 
we have 381 tons of the original iron weights not subject 
to any reduction, thus leaving only 1952 tons subject to 
reduction. 

If we assume the amount of reductions permitted by 
Lloyds’ to be 184 per cent. upon scantling sections we will 
not be very far wide of the mark, as although the rules 
permit a reduction of sectional area of 20 per cent., and 
in some cases a little more on certain portions of the 
structure, on other portions, such as the beams, frames, 
and reverse frames, it is impossible to approach this. If 
we now deduct from the 1952 tons of iron subject to 
reduction 18} per cent. for reduction of sectional area, 
we have 1591 tons ; but this weight has to be increased by 
24 per cent., the amount of the difference of;weight between 
equal volumes of mild steel and iron. This adds 40 tons, 
naking the correct weight 1631 tons. Adding to this the 
581 tons of iron common to both the iron and steel steamers 
we have a total of 2012 tons, or very nearly the correct 
amount estimated in Appendix A. as the weight of the 
steel and iron in the steel steamer. 

As the weights we have been discussing are the invoiced 
weights, to arrive at the difference of dead weight capacity, 
it is necessary to deduct from them 9 per cent. for scrap. 
This leaves the weight of iron actually worked into the 
iron steamer at 2123 tons, and the weight of steel and iron 
worked into the steel steamer at 1847 tons, giving a 
difference of 276 tons, which would be the increase of dead 
weight capacity. This is as nearly as possible 7 per cent. 
on the gross register tonnage of the steamer, and any one 
desirons of arriving at the increased weight capacity which 
would be obtained by building an iron steamer in steel to 
Lioyd’s classification can do so very simply and with fair 
certainty by estimating it at from 7 to 74 per cent. of the 
gross tonnage of the vessel. Coming now to the relative 
cost of the steamer we have in consideration built in iron, 
as against the same steamer built in steel, you will notice 
that this is shown in Appendix A as being the difference 
between 14,501/. the net cost of the iron in the iron steamer, 
and 18,075/., the net cost of the iron and steel in the steel 
steamer, or a difference of 35741., by which the cost of the 
steel steamer would exceed that of the steamer built in iron. 
This is @ating the matter very favourably for the iron, 
as it will be seen from a note that with iron plates of the 
dimensions used in the steel vessels, extra payment of 6501. 
would require to be made. This is caused by the very 
restricted limits imposed by ironmakers on shipbuilders, 
under penalty of severe extras. A very much more liberal 
and wise course has been pursued by the steelmakers, and 
to the Steel Company of Scotland belongs the credit of 
initiating this policy. Practically they leave us unlimited, 
and thus encourage that development of improved con- 
oe in which greater length of plates is an important 
actor. 

To give, however, every advantage possible to the iron, 
we will assume the extra payment would not be enforced, 
and that the difference of cost would be, as already men- 
tioned, 35741. Dividing this amount by the increase of 
dead weight capacity, 276 tons, we have the extra dead 
weight costing 131. per ton. In the case of the steamer 
we are considering, which is a high-class fast-speed 

passenger steamer, with the combination of good carry- 











ing power, this increase is undoubtedly very cheaply 
obtained. Such steamers are generally, if anything, short 
of dead weight capacity, owing to the heavy weight of 
their fittings and machinery, and to the considerable 
amount of coal they are compelled to carry. If we assume, 
and we may fairly do so, that such a steamer would make 
three and a half round voyages from London to Calcutta 
and back in the course of the year, that is seven single 
voyages, and if upon each of these voyages we estimate 
the freight earned per ton of dead weight capacity at 20s., 
then we shall have each ton of increase earning 71. per 
year, or in two years 141. From this is to be deducted 
the cost of marine insurance, which would not amount to 
more than 7 per cent. per annum, or say 36s., leaving 
121. 4s. as the net earnings per ton in two years; that is 
to say, very nearly the entire cost of the extra dead weight 
capacity would be cleared off in that time. 

This is a conclusive proof that even at the present prices 
it is advantageous to build such a class of steamers in 
steel. That this argument is appreciated by the great 
steam companies is proved in the case of the London and 
Calcutta trade by the fact that all the latest orders of the 
Peninsular and Oriental Steam Navigation Company and 
the British India Company, the two leading lines of 
steamers upon that route, have been for steel vessels. At 
the present moment these companies are building between 
them nine steel steamers of over 4000 tons gross. 

If we now take the case of a steamer of less size and 
plainer description, we shall find that the advantageous 
results are not very different. In Appendix B a com- 
parison is made between a steamer of moulded dimensions, 
310 x 39 x 27.5, built in iron to Lloyd’s highest class 
under the three-decked rule, with poop, top-gallant fore- 
castle, and midship houses, and a steamer of similar pro- 
portions and of such a reduction in size as will carry the 
same dead weight built in steel. The ratios given along 
with the particulars of these two steamers show that their 
proportions with regard to dimensions and draught are 
identical. In each case the moulded breadth is assumed 
as the unit, and the length, breadth, and draught are 
expressed in coefficients of it. 

The displacement coefficient is that in general use, and 
the weights of iron, steel, and other items involved in the 
construction of the hull, and also the tonnage under deck, 
are expressed in ratios of what is known among ship- 
builders as the cubic number. This number is produced 
by multiplying together the moulded dimensions and 
dividing by 100, and is a fair basis for the comparison we 
are making. The reduction of the iron weight in this class 
of steamer is assumed at 14 per cent. ; the difference 
between the coefficients .45 and .387. As worked out in 
the table, you will notice that it is possible ina steamer 
built of steel of moulded dimensions, 305 x 38.4 x 27.05, 
and with a moulded draught of 21.15 ft., to carry the same 
dead weight as in an iron steamer of 310 x 39 x 27.5 
with a moulded draught of 21.5 ft. 

You will notice that not only is thedraughtreduced by fully 
4 in. by the use of steel, but a saving of 81 tons is made in 
the net register tonnage upon which dues are paid. The 
difference in cost between the two steamers is shown by 
multiplying the invoiced iron of the iron steamer, 1496 tons, 
by 6.2151., making 92981/., and the 1226 tons of iron and 
steel in the steel steamer by 8.9/., making 10,9111., the 
price per ton being taken as in Appendix A ;! the difference 
between these two costs is 16131. against the steel steamer. 
The cost of the steel steamer would however be reduced, 
owing to its smaller size, by fully 4001. in outfit, general 
woodwork, and other items, and by 300/. in the cost of iron 
labour ; in all, by 7001. The difference of cost, therefore, 
between the two steamers would be as nearly as possible 
9001. extra on the steel steamer. For this extra money 
a decrease of draught and of taxable tonnage would be 
obtained. It will be interesting for steel manufacturers 
to know the exact net price at which steel would be 
required to be sold overhead so as to make the steel 
steamer we have under consideration identical in price 
with the iron steamer. To arrive at this, we must divide 
the cost of the iron in the iron steamer, 92981., plus 700/., 
the extra cost of that steamer in other respects over the 
steel steamer, in all 9998/., by the weight of steel and iron, 
1226 tons. Doing this, we obtain an average price of 8.15/. 
This is 15s. per ton under the average already obtained, 
for iron and steel together, from prices at present ruling ; 
and by assuming that the ratio of iron to steel in the steel 
vessel of Appendix B is the same as in the steel vessel of 
Appendix A, we may find what the price of the steel alone 
would have to be, the iron—including also the forgings— 
remaining as at present. That price becomes 8.281., or 
about 20s. below the current price now ruling. Before 
dropping the comparison of the two steamers shown in 
Table B., it is worth while to discover what would be the 
extra cost and increased dead weight of the iron steamer 
built in steel without change of dimensions. If we deduct 
from her invoiced weight of iron 1496 tons, 14 per cent., or 
209 tons, which in this case is a fair allowance, owing to 
the iron scantlings being full size. we shall have for her 
steel and iron weights 1287 tons, and for the relative cost : 


£ £ 

1496 tons at 6.215= 9,298 

1287 ,, 89 =11,454 

£2,156 
Deducting 9 per cent. for scrap from the difference, 209 
tons, we have 190 tons increase of dead weight at a cost of 
21561., or 11.351. per ton. This is about 21. per ton over 
the cost per ton of the dead weight capacity obtained in 
ordinary plain dead weight carriers; but looking to the 
fact that only insurance and depreciation would be charges 
against this price, and that neither coals, current expenses, 
nor dues come against it, there is no doubt the increase on 
dead weight would be a source of very decided and clear 
profit in the working of the steamer. 





That it is possible a considerable reduction on the price 
of steel may be soon obtained is shown not only by the fact 
of the great reduction in the price of it which has taken 
place lately, but also by experience; my firm having on 
one occasion during the late depression purchased several 
thousand tons of steel, manufactured by one of the best 
works in the country, at the price of 81. 17s. 6d. less 
24 per cent., equal to a price of 8l. 13s. net. My own 
opinion regarding the price of steel is that it must steadily 
lower until it reaches an equality with the price of iron. 
I am led to this conclusion not only by the fact that such a 
lowering of price has taken place in the case of steel rails 
as com with iron rails, but also because I am told the 
methods of steel manufacture are capable of more econo- 
mical development than the system of puddling employed 
in making iron. It may, of course, be answered that the 
amount of testing, and the careful records required to be 
kept by the steelmaker of the nature of his material and 
its character as it passes through the different processes, 
involve a considerable amount of expense not thrown upon 
the iron manufacturer. No doubt this objection has 
relevancy, but as the difficulty involved in it is to a great 
extent one of organisation, I believe that it will be over- 
come with much less expense than is at present anticipated. 
There is a great fear on the partof many manufac- 
turers of such an organisation as will be required for the 
careful and successful manufacture of steel for shipbuilding 
and boiler-making purposes. They dread the consequences 
of red tape, but they have no occasion whatever to fear 
such consequences if they willonly regard such organisa- 
tion in a proper light, as a thing which is to be perfected 
day by day and month by month. The evil of red tape is 
the assumption that an organisation once set down is fixed 
and perfect. Such a view is an indolent and dangerous 
one ; but if we admit the truth that organisation must be 
subject to the same law of progress as the changes in manu- 
facture, we shall avoid all danger of red tape. Any way 
itis certain that, if good and reliable steel is to be pro- 
duced, the manufacturers of it will not only be subjected 
to a greatly increased amount of testing of a more crucial 
nature than at present, but that they must themselves be 
more severely critical of their own productions. It is in 
such a spirit that the two or three leading steel companies, 
whose material can be almost absolutely relied upon, have 
obtained their success ; and it is only by following in the 
same course that the production of such steel as failed in 
the Livadia’s boilers, and as my firm had the misfortune 
lately to be troubled with, can be avoided. Mr. Parker’s 
paper read at the late meetings of the Institution of Naval 
Architects fully described the peculiarities of this material, 
and I would only remark, that it would be better for steel- 
makers to discover the faults of their own material, before 
permitting it to be invoiced, than to have them discovered 
in process of working. The responsibility lies with them 
to produce good material, because we know that there are 
steel works which can with practically unfailing regularity 
produce such steel. 

In treating of the difference of cost between an iron and 
steel steamer, I did not mention the fact that the rates for 
rivetting steel rivets are, in our district, 5 per cent. higher 
than those for rivetting iron rivets. It might be assumed 
from this that the labour on a steel steamer would be, as a 
whole, more expensive than the labour on an iron steamer 
of the same size. This, however, is not so, because, 
excepting in the cases where the steel is of the unreliable 
nature already referred to, it is much cheaper to work than 
iron, on account of the lighter weight of the pieces, the 
greater liking of the workmen for the material, and the 
certainty a shipbuilder has that he will have no wasted 
labour from failures in workmanship. So fully recognised 
is this fact, that in yards where not a steel ship is building 
it is now common to find steel plates at more expensive 
prices ordered instead of ‘‘ best best’’ plates for the difficult 
portions of the ships, such as boss-plates, tuck-plates, 
round-over of stern-plates, the bosses for twin screws, 
&c. While visiting a very small yard lately, I observed 
they were using steel for such purposes in an iron ship then 
building. On asking the reason why, the answer was that 
its use was far more economical in the matter of labour, 
thus more than making up for the difference of price. 

It must be remembered that in a busy time, such as the 
present, the failure of, say, a number of garboard and bilge 
strake plates, which happen pretty frequently in a large 
iron steamer, is not only a loss directly in labour, but a 
loss indirectly owing to the restriction of output of work 
caused by it. 

As to the future of steel, I think even those who up to 
this point have been its opponents must admit that there 
can be very little doubt of its prospects. It has much in 
its favour, and requires only some little self-restraint and 
self-denial on the part of steel manufacturers to bring 
about its ultimate and complete success. If these gentle- 
men, instead of trying to claim for themselves, as they 
sometimes do, a speciality in the manufacture, would set 
their whole energies to the reduction of the cost of the 
material, and at the same time to the perfection of its 
quality, there would be little doubt about the future. 
Steel of an unreliable quality has been made, and may be 
made in the future ; but,it will be, as in the past,|the excep- 
tion, and I believe in every succeeding year a rarer excep- 
tion. So far steel has fought its way in the face of many 
doubts and difficulties, and has gradually acquired the 
confidence of the public in the main points of facility of 
workmanship aud of reliability. I believe this reliability 
will in the future, when it becomes sufficiently appreciated, 
enable a steel ship to be insured at a less cost than an iron 
ship, as the risk she runs either in collision or in ground- 
ing or running on a rock is very much less. Ina paper I 
had the honour to read before the Institution of Naval 
Architects last year, I gave an example of this in the case 
of the Rotomahana, a steamer built by us for service 
in New Zealand. According to the opinion of competent 








judges, had this vessel been built of iron, she would have 
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been a total loss, instead of being, after running upon a| 
rock, not only sound and water-tight, but very easily | 
i | 


he facts as to the economics of the subject which I have 
had the honour of bringing before you on this occasion 
prove that —_ this point steel has in the higher class of | 
steamers a clear advantage, and that even in the case of 
heavy o-carriers of moderate speed the advantage is 
decided. It is scarcely credible that the makers of steel, 
who up to this date have shown such enterprise and skill, 
will permit the question to remain for any length of time 
in a state of doubt. It is rather to be expected that 7 
will see that a moderate cost of production combined wit 
excellence of quality is the whole secret of theirfuture. If 
we turn to the records of Lloyd’s, we find that during the 
last three years the progress of steel shipbuilding has been 
of even a more sagt nature than might have been antici- 
pated. In 1878 there were classed at Lloyd’s 4500 tons gross 
of steel shipping; in 1879 this amount rose to 16,000 tons 
gross, and last year to 35,400 tons gross, showing that in 
three years the output of steel shipping classed at Lloyd’s | 
had increased eight times. This year on the lst January 
Lloyd’s had building to class 83,000 tons of steel vessels, 
and throughout the United Kingdom, inclusive of the 
above, 114,000 tons of steel vessels were known to be 
building. 

Regarding steel there has been only one doubt raised this 
year, and that is as to its corrosion. My opinion is that 
the doubts and fears on this head have been largely exag- 
gerated. Theoretically there may seem cause to dread such | 
corrosion, but the history of steel ships up to this date | 
affords little ground for the opinion. Of the steel vessels | 
built by my firm, only one, and that a small twin-screw, has 
been reported as in any way showing even a symptom of | 
corrosion. That this was purely exceptional is shown by the | 
fact that several other steamers of the same material have 
been running in the same waters, and with the most satis- 
factory results, no more mention of corrosion being made 
even in the case of the original steamer. Of the seagoing 
steamers built by my firm, only one has shown any corro- 
sion, and that has not been in the steel, but in the iron | 
stern-frame and rudder forgings, and in some small iron | 
plates on the rudder, the large steel plates of the rudder 
and the whole shell plating of the ship, which is of steel, 
being perfectly free from corrosion. | 

I do not wish to take up your time at greater length with 
the details of these matters, as you will find them fully 
noted in the *‘ Transactions of the Institution of Naval 
Architects ;’’ but will simply state my belief, that as steel 
has conquered the doubts that beset the outset of its pro- 
gress, it will with equal certainty overcome this last doubt, 
which, for all practical purposes, is as groundless as those 
which preceded it. 











APPENDIX A. 


COMPENSATING 


AIR COMPRESSOR. 


DESIGNED BY MR. CHARLES T. OWEN, ENGINEER, CHESTERFIELD. 
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APPENDIX B. 





Cost of Iron required ina Spar-decked Steamer of 4000 
Tons Gross. 





Tons, £ £ 
Plates, angles, and bulbs 2.098 at 6.0 12,588 
Slip iron ose eos eco eee 52, 55 286 
Round and bead iron... one ove 31, 65 202 
Forgings , ; oe ‘ 41 ,, 25.6 1,050 
Rivets oa ai ; an 111 ,, 10.0 1,110 
2,333 
Less 9per cent. scrap ... oe 210 ,, 3.5 
2,123 14,501 
_ rar . a 
Cost per ton of invoiced weight = 6.25 


2,333 
N.B.—Owing to the plates in this steamer being 16 ft. long, 610 
tons of them exceed the limits allowed by ironmakers in size and 
weight, and on this an extra payment of 650/. would be required 
The true cost of the iron would therefore be 15,151/. instead of 
14.5011. The limits allowed by the steelmakers would entail no 
eXtras on this vessel. 


Cost of Iron and Steel required in same Steamer built of 
Steel. 
Tons. £ £ 


Iron Plates and angles 244 at 6.0 1,464 








Slip iron “ oe ‘ 49,, 545 270 
Round and bead iron ., eco ove al ., 65 202 
Rivets ... eee os 16,, 110 176 
340 2,112 
Steel plates, angles,and bulbs. 1,569 ,, 9.25 14,513 
Forgings on Me aan ‘os 41 ,, 25.6 1,050 
Rivets ... eco ° ann _ 80 ,, 13.0 1,040 
2,030 18,715 
Scrap, 9 per cent. eco ee 183, 35 640 
1,847 18,075 

— 18,075 

Cost per ton invoiced .., -_——— = 8.9 
2.060 


Comparison between a combined Heavy Cargo Carrier | 
and Passenger Steamer for the Eastern Trade, built of | 
Tron, and a similar Steamer built of Steel to carry | 


same amount of Dead Weight. 





























— Tron. Steel. Ratios. 
Length between perpendiculars L 310 305 7.95 x B 
Breadth moulded B 39 38.4 
Depth D 27.5 97.05 705 x B} 
Cubic No. LXBxD 3325 3168 
100 
Draught moulded .. wei oes 21.5 °1.15 55 xB 
Displacement ... iad ia eee} 5580 5308 75 
Invoiced iron ... ie oon ai 1496 pa 45 
om Less 9 
Nett iron ee ove eee on 1362 ai per cent 
Iavoiced iron and steel ose os pine 1226 387 
Net ironand steel, eco eee oa 116 Less 9 
Other hull weights .., 5 570 per cent. 
Machinery penn 255 18 
Total hull weight se on ~ 1941 : 
Dead weight capacity pom 3367 
Displacement, as above | 5580 5308 __ 
Tonnage under deck... sie eos] 2453 2338 738 
Poop, forecastle, &c.... oun ons 208 200 
Tonnage, gross one ia es! 2661 2538 
Less propelling space, 32 per cent. 851 812 
1810 1726 
Less crew space eee eee ; 113 110 
Net register tonnage .. «| 1697 1616 


Saving in tonnage 





OWEN’S AIR COMPRESSOR. 

WE annex an illustration of an ingenious arrangement 
of air compressor which has been designed and recently 
patented by Mr. Charles T. Owen, of Chesterfield, one of 
the chief objects of this arrangement being to enable 
steam to be used expansively in the steam cylinders of 
such compressors without necessitating the employment 
of excessively heavy flywheels. Mr. Owen has worked 
out his plans in several different forms, our engraving 
showing a side view (partly in section) of one of his 
compressors with two air and two steam cylinders, these 
cylinders being disposed vertically. 

Both steam and air cylinders are single-acting, and 
each of the former is disposed directly under one of the 
latter, the air and steam pistons being connected by a 
piston rod, as shown. Each steam cylinder has live 
steam admitted to its upper end only, and hence the 





piston of one of the steam cylinders does not affect the 
air compression in the air cylinder immediately over it, 
but operates the other air piston through the system 
of levers which we shall explain directly. In other 
words, the left-hand steam piston during its downward 
stroke forces up the right-hand air piston and vice 
versa. 

Referring to our engraving, it will be seen that there 
are provided on the upper ends of the steam cylinders 
horizontal guides in which a crosshead block slides, this 
block having coupled to it the lower ends of two pairs of 
tumbling beams, of which the upper ends are respec- 
tively connected to the two piston rods, At the middle 
of its length each pair of tumbling beams is attached to 
the upper ends of a pair of radius links, the lower ends 
of these links turning on centres in a line with the piston 
rods, as shown. The effect of this arrangement is that 
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each pair of tumbling beams with its radius links con- 
stitutes a kind of parallel motion, and so long as the 
lower end of each pair of tumbling beams is guided by 
| the crosshead block so as to move in a straight hori- 
zontal line, the upper end will move in a straight vertical 
line and will exercise no lateral thrust on the piston rod 
| to which it is attached. 

The action of this arrangement is as follows: Let it 
be supposed that the left-hand steam piston is at the top 
| of its steam cylinder, and is just commencing its down- 
| ward stroke, then as it descends it will, through the 
action of the tumbling beams attached to its rod, 
|} thrust the crosshead horizontally towards the right, 
while this crosshead will as it moves, exert an upward 
thrust on the right-hand air piston through the tumbling 
beams connected to the right-hand piston rod. During 
the early part of the down stroke of the left-hand steam 
piston it is evident that the angular positions of the 
tumbling beams will be such that the upward thrust 
exerted on the right-hand air piston is but a small frac- 
tion of the downward pressure exerted by the steam on 
the left-hand steam piston. As the latter piston moves 
downwards, however, this condition of affairs becomes 
modified, until at the end of the Jown stroke it is exactly 
reversed, the upper pressure on the right-hand air 
piston being then (if we for the moment disregard the 
effect of the frictional resistances) as many times greater 
than the downward pressure on the left-hand steam 
piston, as it was less at the top of the stroke of that 
piston. The diminishing downward pressure on the 
steam piston, due to the expansion of the steam and the 
increasing resistance to the air piston due to the com- 
pression of the air, are thus compensated for, and with a 
suitable arrangement of tappet gear for the steam valves, 
the compressor illustrated would probably act quite well 
without any flywheel at all. Mr. Owen has, however, 
made provision for coupling the crosshead to a crank- 
shaft and flywheel, as shown. 

Apart from the compensating action which we have 
just explained, Mr. Owen’s arrangement of compressor 
has some other advantages, one of these being that the 
motion of the air pistons becomes gradually slower as 
the air is compressed, thus affording a better chance of 
the air parting with its heat to the water contained in the 
jackets surrounding the compressing cylinders. Another 
advantage is that as all looseness caused by wear of 
pins, &c., is constantly taken up by a pressure in one 
direction the clearance in the air cylinders may be 
exceedingly small. The slow movement of the air pis- 
tons when near the top of their stroke will also promote 
the perfect closing of the delivery valves before the com- 
mencement of the return stroke. Altogether we regard 
the arrangement we have described as a very promising 
one, and we hope on a future occasion to be able to give 
some results of its practical working. 














+ Kaa 


see ih pices 













































































































ENGINEERING. 


















MILLING MACHINERY. 





(For Description, see Page 491.) 
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Fig. 5. 





Fic. 2. KAPLER'S GRANULATING ROLLER MILL. 


TORPEDO BOATS AND LIGHT YACHTS. 

At the meeting of the Institution of Civil Engineers held 
on Tuesday, the 10th of May, Mr. Brunlees, F.R.S.E., 
Vice-President, in the chair, the paper read was ‘‘ On 
Torpedo Boats and Light Yachts for High-Speed Steam 
Navigation,” by/Mr, John Isaac Thornycroft, M. Inst. C.E. 

The total weight or displacement of a vessel was divided 
by the author into three components: 1, the structural 
hull ; 2, the propelling machinery and apparatus ; 3, the load. 
In considering how the two conditions of lightness and 


sufficient power might best be attained, the author directed 
attention chiefly to the treatment of the second con:ponent, 
and the means which had been adopted for reducing the 
weight of the propelling machinery and apparatus, and, in 
consequence, the weight of the hull also. For this purpose, 
rapid combustion of fuel, sub-divided flue-way, high steam 
pressure, and high speed of engine had been brought into 
action, following the initiative taken in the perfecting of the 
locomotive engine as the embodiment of extreme lightness 
and concentration of power. 


KAPLER’S 








WHEAT CLEANING AND ENDING MACHINE. 


For promoting the draught of marine boilers, the fan 
appeared to be the most convenient instrument for forcing 
air into the stokehole, which was thus kept moderately cool. 
The author devised the fan-blast in this form for the boilers 
of the yacht Gitana, built by him in 1876, and it had been 
found to work efficiently. The pressure of the blast was 
measured by a column of water of from 3 in. to 6 in. high. 
The greater part of the pressure was exerted in over- 
coming the resistance of the flue-tubes of the boiler. 

The author proceeded to examine into the relative weight 
and form of hull best adapted for carrying the load and the 
machinery. He illustrated by diagrams the form of hull 
employed for second-class torpedo boats, showing the dis- 
tribution of displacement with regard to the lengths of the 
boats, with a curve for each boat, in which the ordinates 
represented the areas of immersed section. A curve, con- 
structed in this way, taken from the Iris, was exhibited. 
Though the most favourable position of the propeller forhigh 
speeds was astern of the rudder, yet it was frequently pre- 
ferred, for the sake of better steering qualities, to place the 
screwin advance of the rudder. Onthe questionof immersion, 
the author referred to experiments recently made by him 
ona model propeller; from which it appeared that when 


the propeller was totally immersed, the useful effect was 
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equal to about seven-tenths of the power expended; and 
when it just broke the surface of the water, the efficiency 
did not exceed five-tenths of the power expended. 

The light yacht Gitana was described in its main 
features. The hull was 86 ft. long at the water-line, with 
a breadth of beam of 10} ft., the extreme breadth being 
13 ft. 2in. The draught was 1 ft. 1) in. forward, and 4 ft. 
aft.; the displacement was 29 tons. The engines were 
compound, with an intermediate receiver, and injection 
condenser; having three cylitders, one 13} in. high pres- 
sure, and two 15-in. low pressure, with a stroke of 16 in. 
The air-pump was 23 in. in diameter with a stroke of 3 in. 
The blowing fan was 3$ft. in diameter, driven directly 
froma 5-in. steam cylinder, and made 900 revolutions per 
minute. The propeller was a screw of 5} ft. in diameter, 
with a pitch of 8} ft., placed abaft the rudder. The boiler 
was of the locomotive type. The framing of the engine 
consisted of small steel columns, directly connecting the 
cylinders with the bedplate, and placed as near to the main 
bearings as possible. These columns were braced together 
near the centre of their length, and were only adapted to 
resist vertical forces. The framing depended for its trans- 
verse stability on its connexion with the hull, to which the 
cylinders, and the lower ends of the guide-bars, were 
fastened by stays. For securing lightness of moving parts, 
the pistons were made of wrought steel; the piston-rods 
and connecting-rods were also of steel, the piston-rods being 
bored out. ‘The cranks, the crank-pins, and the lower 
halves of the connecting-rods, were balanced by cast-iron 
balanceweights, secured to the cranks by steel bolts. 

A first-class torpedo boat was next described, 87 ft. in 
length, with 10} ft. beam. The engines were compound 
with a receiver, having two cylinders respectively 12} in. 
and 202 in. in diameter, with a stroke of 12in. The 
condensing water was forced through the condenser by a 
centrifugal pump, assisted by a special form of grating 
which, by gradually expand:ng openings, converted the 
external relative velocity of the water into pressure. The 
slide valves of the engines were balanced by being placed 
under bridges, which were made with recesses correspond- 
ing to the ports in the cylinders, as used by Mr. Wilson, 
of Patricroft. The four packing rings of the pistons were 
of Perkins metal. The feed pumps were worked by a 
cast-iron worm on the engine shaft, geared into a wheel 
of phosphor-bronze, on a shaft having a crank at each end 
to work two feed pumps. The engine-room also contained 
a bilge pump, and an air-compressing pump, with a separate 
engine for charging torpedoes. ‘lhe propeller was con- 
structed with three blades, and was placed forward of the 
rudder ; it was 4} ft. in diameter, with a pitch of 6 ft. 
The boiler was of the locomotive type, with a working 
pressure of 120 lb. A rose with an ejector was provided, 
to extinguish the fire in cases when it was required to be 
put ont, and could not be drawn. There were self-closing 
ashpit doors, preventing the return of vapour to the stoke- 
hole. A passage to the deck was also provided, to facilitate 
the escape of the steam discharged in the event of a tube 
giving way. 

Experiments had been made at Portsmouth to ascertain 
the performance of the boilers of the first-class torpedo 
boats, the results of which were given as in the annexed 
Table : 

TaBLeE No. I.—Soiler Trials, First-Class Torpedo 
Boat No. 3. 





Air pressure iu stokehole .., ee in, 2 3 4 8 
° ashpit eee oe 1.47) 2.29 3.26, 5.25 
on furnace... o_o 1.35 1.87 3.0 4.33 
Temperature, feed-water ... Fabr. 53.5 57 i4 56 
- funnel ese * 1073 | 1192 1260 1444 
Steam pressure (above atmosphere) Ib, 117 117 115 115 
Coal consumed jer hour ... —— 925) 1177 1472) 1815 
e . square foot of fire- 
grate ene eee . ove ) 49 62 78 96 
Water evaporated perhour_.., - 6530 | 7770 9320 10.840 
; a pound ofcoal, 7.06; 66 633 5.97 
Evaporation per pound of coal reduced 
to equivalent at 212 deg. Fahr. from 
100 deg. ... _ pa we .| 7.61) 7.08 681 6.41 
Evaporation per hour per square foot 
of heating surface ‘ eon «| 10.8 | 12.9 | 155 180 
Coal used, Nixon's navigation, ashes. 
9 per cent. h.m.| h.m. h.m, bh, m 
Duration of experiment ... eee ~|/2 O72 7,139 127 





The influence of the pressure of air employed on the rate 
of evaporation and of combustion, and on the temperature 
of the gases leaving the boiler, was clearly manifested. 
The measurements of the pressure in the stokehole, ashpit, 
and firebox, showed that of the initial pressure the 
resistance of the tubes accounted for about seven-tenths 
of the whole, the resistance of the fire and firebars being 
only abont one-tenth. The loss on entering the ashpit 
appeared too large, and the indicated deficiency of pres- 
sure under the bars was perhaps partly due to the 
comparatively high velocity of the air at this part of its 
transit. 

The second-class torpedo boat was 60 ft. in length, with 
a beam of 7}ft.; the drangbt was 12} in. forward, and 
3ft. 4in. aft.; the displacement was 10.6 tons. The 
engines were compound surface condensing, and worked 
up to abont 112 indicated horse power. The working 
cylinders were 7in. and llin. respectively in diameter, 
with a stroke of 8in. The air-pump, actuated by levers, 
was 7in. in diameter, with a stroke of 2in. Two feed- 
pumps were worked by worm and wheel, as described for 
the first-class boat. The circulation of the water in the 
condenser was effected entirely by an apparatus by which 
the external motion of the water when the boat was moving 
was utilised. An ejector was also fitted for remeving air 
from the water space of the condenser, which was partly 
above the load water-line. By this apparatus sufficient 
circulation could be maintained, when the boat was at rest, 
tb condenst any steam that might be required to be don- 
deti¥ed in order to prévnt its escaping into tht air. A 


small engine was used for blowing the fires, similar to 
that described for the first-class boats ; but it was made 
to drive two pumps, which could be connected when 
required. 

These boats were designed to be carried on board ship, 
and they require to be slung overboard complete and 
ready for use. This condition involved their being sub- 
jected to considerable stresses, and the effect of their being 
thus suspeaded was illustrated by diagrams. 

The paper concluded with three Tables—of the propor- 
tionate weight of the hulls of sea-going vessels, and the 
torpedo boats and yachts that had been described ; of the 
relative performance and weight of steam vessels and loco- 
motives ; and of the relative displacement and performance 
of steam vessels. 








THE TORPEDO ACCIDENT IN HOBSON'S 
To THE EDITOR OF ENGINEERING. 

Srr,— With reference to my letter published in your 
issue of April 29th on the above subject, I should like to 
add, somewhat in detail, the reasons that appear to me to 
lead up to the conclusion I arrived at. 

There appears to be no less than five means by which 
the explosion may have been brought about. 

1. The binding of the detonating fuze as described in my 
last letter. 

2. Mr. Murray accidentally connecting the cable and 
the battery. 

‘ 3. The current through Mr. Marray’s body firing the 
uze. 

4. The use of dynamite if it were in an unsafe con- 
dition. 

5. The possible spark from an iron boat-hook if driven 
through the weak zinc case. 

I have placed them in the order of their probability so 
far as can be judged from tbe evidence, and against those 
portions of the evidence which are of the most importance, 
are as follows: 

James Jasper: A, B, C, D, E. 

Captain Mandeville: F,G, H, I. 

Alexander M. Houston; J, K, L. 

K. L. Murray: M, N. 

J. D. Doyle: O, P, Q, R. 

Henry Schreiber: 5S. 

E. J. Haysmans: T. 

Oliver Richards: U. 

K. L. Murray: V, W, X° 

R. L. J. Ellery: Y. 

Charles Evans: Z. 

(A) James Jasper, the first witness, was called. He was in 
avery weak condition, having to be supported into the 
room, and bis face showed several wounds. (6) We started 
from the Cerberus about half-past four o’clock in the 
afternoon. We rowed about 80 yards. We were then 
directed to stop rowing by Groves, and the torpedo was 
placed over the starboard side of the boat by Groves, 
Barnes, and Hunter. I remained in the bow. The star- 
board oar by some means fouled with the torpedo. I 
was not close enough to say whether it was with the 
wire. That was after the torpedo was in the water. 
Those aft tried to clear the oar. While they were doing 
that an explosion took place. Know no more about 
it, except that I found myself struggling in the water. 
(C) Saw the torpedo handed into the boat. It was 
placed in the stern-sheets. Never saw any torpedo like 
this one before. A wire was attached to it. Only two men 
were rowing ; I was not. Saw one of the men—not Groves 
—trying to clear the oar that had fouled. Groves was 
bending over the side of the boat, trying to clear the foul. 
Did not hear him give any orders. Excepting myself, all 
in the boat (six men), were trying to get clear of the tor- 
pedo. Had been ina boat that was laying other torpedoes 
that day. In connexion with other torpedoes there bad 
been signalling from the ship. A red flag was displayed. 
Could not say by whom. On previous occasions when the 
red flag was displayed, we pulled away from the torpedo. 
No red flag was shown on this occasion. (D) Heard 
Groves caution Barnes when the torpedo was put into 
the boat, not to put a boathook through it. (E) The boat- 
hook was not uscd to free the oar when it fouled the 
torpedo. 

(F) Captain Mandeville: Before going ashore I left the 
whole conduct of the experiments to Mr. Murray and Mr. 
Groves. (G) Did not limit them to any number of torpedoes, 
or to the size of the charges. (H) We keep no dynamite or 
gun-cotton on board. Groves brought a small quantity of 
dynamite on board. [After consulting with Mr. Murray, 
witness altered this statement by saying: I did not know 
Groves brought any dynamite on board. I would not have 
allowed him to bring any on board). Saw in the news- 
papers this morning that dynamite was put in the torpedo. 
We never use dynamite on the Cerberus. We keep a few 
ounces of gun-cotton on the Cerberus. Everything of an 
explosive nature on the Cerberus was under Groves’scharge, 
except gunpowder. Sometimes, when electricians have not 
been present, Groves has used the electric current to 
explode materials. He used to make electric batteries, and 
had a practical knowledge of electricity. He was aware of 
the precautions that should be taken, and was acquainted 
with the different wires used. Could casily understand 
Groves being frightened of a boat-hook piercing the tor- 
pedo if there was dynamite in it. (I) If the iron boat- 
hook were pushed into a torpedo filled with gunpowder it 
mightexplode. We always avoid bringing iron into contact 
with powder. a 

(J) Alexander M.- Houston: Am one of the electricians 
attached to the naval service. (K) Mr. Murray wasin charge 
of the battery on the ship, and the wire attached to the 
torpedo. A wire was attached by Groves to the torpedo. 
Saw the boat stop, and Groves and one of the crew lift the 








torpedo ovérbdard. Ont of the oars fouled tht wire. Saw 





some of the people in the boat leaning over the si i 
to release it. The explosion then took place. ag i he 
said to the chief engineer, who was standing by, “ My God. 
how could this have happened? I have not got the wires 
connected.’’ I then looked at Murray, and observed that 
one end of the wire was attached to the firing key, and 
that the other end was round Murray’s finger. It was 
quite impossible, from what I observed, for the current to 
have been established. The torpedo could not possib] 
have been exploded from the Cerberus. (L) The powder rom 
not weighed. There was about 70 lb. of it in the case 
Groves asked the ship’s armonrer to solder the two wires 
throngh the lid, which was taken off the case while that 
was done. Saw Groves fixing some gun-cotton on the end 
of a fuze, and attach the fuze, to the two wires underneath 
the lid. He then hollowed out a place in the powder to 
make room for the fase and gun-cotton. Then the lid was 
put on, and some india-rubber tape was put round the edge 
to keep the case water-tight, and as an additional pre- 
caution against the influx of water some red-lead was put 
round the lid. Groves fastened a wooden float to the tor. 
pedo, which was then put into the boat. When the case 
was first brought on the deck, | saw nothing but powder 
in it. I took up a bandful of the powder. Was assisting 
Groves all the time. Small articles might have been placed 
in the case without my seeing it. So far as I know, this 
is the first time we have exploded a case of powder. The 
other mines have been gun-cotton. In my opinion, all the 
precautions necessary were taken. Groves said nothing as 
to the contents of the case. Heard nothing said about 
dynamite. Do not know Groves had any dynamite on 
board. Dynamite charges are always specially marked. 
The contents of the case were not packed tightly, and the 
powder could have shifted about. The torpedo was laid 
on its side. The powder could have got through the gun- 
cotton to the lid. There was no special danger in that. 
The powder was touching the sides and end of the case. 
Cannot say the cause of the explosion. I believe it exploded 
through the oar fouling the mine. Don’t see how else it 
could be accounted for. (Lid of the exploded torpedo 
produced, and found to have an iron handle, covered with 
zinc, the lid itself being zine.) My theory is that the mine 
was exploded by means of the oar, but do not know how it 
happened. Mr. Murray always objected to the use of 
dynamite. 

(M) K.L Murray: Groves told me that, in addition to the 
mines required for this practice, he had brought a few 
hand-grenades. But be said he was not sure whether they 
would go, as he fancied they held high tension fuzes, ani 
we had no apparatus for exploding such fuzes with us. I 
said we would try them. (N) Groves coming on board I asked 
Ricbards, a gunner, if he would throw overboard one of 
the small hand-grenades, which I had attached by means 
of a Hooper’s core wire to the firing key which was 
attached to the battery. Richards threw it over and it 
didn’t explode. It was hauled in, and I told Mr. Schreiber 
to take the top off and let me see what was inside. He 
did so, and | found it contained three or four small dises of 
wet gun-cotton and a high tension fuze. It had been wet 
a long time, that is to say, it had been in water before the 
recent immersion, for inside the tin were liitle spots of 
rust, and the fuze also had rust marks on it. Took the 
gun-cotton out, and threw the tinoverboard. Told Schrei- 
ber to let me see what was in some of the others. He 
showed me two, one of which was wet like the first The 
other was comparatively dry. While looking at the last 
one Groves came up and asked me what was the matter. 
I told him what we had done, and that | thought the gun- 
cotton in the tin we were looking at was dry enongh to 
fire, and asked bim to put two or three pieces in a tin with 
a low tension fuze and throw it overboard. He did sr, 
and it exploded all right. Shortly after this the case ot 
gunpowder, referred to in Houston's evidence, was brought 
on deck. Noticed it was not full, and looked into it to see 
what sort of powder it was. Noticed it was rifle large- 
grain powder. Do not think I looked into the torpedo 
again. But I told Groves I thought he would find suf- 
ficient dry gun-cotton to fix to the fuze as a detonating 
charge. This he did, for | saw him tying the gun-cotton 
to the fuze. The armourer was sent for to fix two little 
tubes to the lid for the wires to pass through. He took 
the lid away, and did the work. The lid was put on. 
Groves sent for a piece of timber to act as a float, and 
lashed the torpedo to it. Suggested it would be better to 
let the lashing be a couple of feet long. He acted on my 
suggestion, and the mine and float were lifted into the 
boat. The Hooper's core line connected with the mine 
was coiled up on the deck, the inner end being turned 
round my finger. When the line was nearly all payed out, 
Richards told Groves so. ‘The men ceased rowing, and I 
saw the torpedo with its float lifted over the side of 
the boat, which seemed to get foul of the torpedo. Saw 
one of the men jerking with an oar, and then I saw the 
explosion. Instinctively looked at my hand, and found 
the wires still twisted round my finger. 

(O) J. D. Doyle: Saw the lid taken off the case of gur- 
powder which was used for a torpedo. Those standing 
near looked at its contents, which were then gunpowder 
only. The armourer was instructed to make a hole throngh 
the lid, and took it away with him. A mat was placed 
over the open case. The lid was brought back and placed 
on the case. Then it was decided to ask the armourer to 
put another hole through the lid. The armourer took the 
lid away a second time, and the mat was replaced over the 
case, and remained there untii he finally returned. Saw 
Groves fitting the fuze in its place in the mine, and noticed 
that he had tied the gun-cotton on with string. He then 
placed the lid on, and bound it with india-rubber tape; 
and then Brakes, engineer, suggested that red-lead should 
be used to keep the water out of the tin. In the case there 
was, I should say, about 40 1b. of gunpewder. The powder 
was Jin.from the top. Saw about 20 i oz. discs of gun- 





cotton on the binnacle stand on deck, and also saw one 
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mend . 
cartridge of dynamite with them. Some of the dynamite 
was in the yellow cartridge paper, and there were a few 
grains of dynamite loose on the table. Cannot say what 
was done with these. Cannot say what was done with 
the gun-cotton and dynamite. They must have been put 
in the mine, because they disappeared from the binnacle 
stand. That is the inference | drew. They disappeared 
from the binnacle stand, I believe, before the torpedo left 
the ship. ‘The loose portions of dynamite also disappeared. 
Don't recollect hearing Groves make any reference to the 
dises or dynamite. Nothing was said about them in my 
hearing. Assisted in opening a hand-grensde. In one I 
assisted Schreiber to open there was nothing but gun- 
cotton and a high-tension fuze, and no dynamite. It is 
physically impossible that the mine was exploded by means 
of the key. 1 am not competent to give an opinion as to the 
actual cause of the explosion. Am certain, however, it 
was not exploded electrically. (P) With regard to the boat, 
it went from the ship stern first, and remained in that 
position until the explosion. The torpedo was in the stern 
of the boat. Consequently, the wire from the torpedo was 
under the oar or oars on one side of the boat, but I did not 
see an oar touching it- (Q) Murray held the firing key in 
one hand at the time of the explosion, to the best of my 
belief. (R) Was not looking at Murray when the explosion 
took place. , 

(S) Henry Schreiber : As soon as the explosion took place 
I looked at Murray, who was standing with his left band on 
or near the firing key, and apart from the other. ‘The 
firing key was on a kind of table. In his right hand he 
held the wires. Between the explosion and my turning 
round to Murray, it was not possible for him to have dis- 
connected the wire from the key had it been connected. It 
was not possible for Murray to have connected the wire 
with the key or explode the torpedo. I wish tocorrect one 
of my statements. Murray’s left hand was not near the 
firing key. Recollect now that the key was on t'ie table 
bebind him, and that his other hand was stretched out 
holding the wire. My impression is that there was nothing 
in the torpedo but gunpowder and gun-cotton. 

T) E. J. Hoysmans: At the time of the explosion I was 
standing on the quarter- deck looking at Murray. Wasabout 
25 ft. from him. At the time of the explosion he was standing 
with his left hand on or near the binnacle, and with his 
right band raised, the wire being round one of the fingers 
of it- Was looking at him, waiting to see him connect the 
wire. He did not connect the wire or make any move- 
ment before the explosion. He held the wire in the same 
position after the explo-ion as before it. The firing key 
was fastened to the binnacle stand. The binnacle stand 
is of wood. 

(U) Oliver Richards: Saw nothing but ganpowder and 
gun-cotton put into the torpedo. Saw no dynamite, and did 
not know ther@ was any on board the ship. The torpedo 
was placed in the stern of the boat, and the wire from it 
was above the oars. When the torpedo was placed in the 
water the wire got round an oar. The explosion took plice 
as soon as they began to lift the oar from the rowlocks to 
free it. 

(V) K. L. Murray, re-examined: My opinion of the cause 
of the explosion is, after hearing Doyle, that there was 


dynamite in the torpedo, and that it could only have come | 


out of one of the small hand-grenades. These had been 
wet fora considerable time, so that the dynamite would be 
partially decomposed and easily exploded by friction or a 
slight concuzsion. (W) If there was no dynamite in the tor- 
pedo I can’t account for the explosion. There was some 
fulminate of mercury in the fuze in the torpedo. Part of 
the fuze containing that was surrounded by the dises of 
gun-cotton. Fulminate of mercury will explode by con- 
cussion. ‘bat used on this occasion was new, and not 
decomposed. Even if it had been of the worst description. 
it could not have been exploded by any friction or concus- 
sion it received on this occasion. I do not think anything 


electric current. The gun-cotton was safe. It will not 
explode by means of ordinary friction or concussion. At 
the time of the explosion I had the wire in my left band, 
and the other one was beside or bebind me, on or near the 
firing key. If the torpedo contained nothing but gun- 
powder, gun-cotton, and the fulminate of mercury in the 
fuze, Icannot account for the explosion. Could not bave 
inadvertently completed the circuit. The wire was never 
within 2ft ofthe key. I think one of the hand-grenades 
must have contained a dynamite cartridge. (X)I never 
knew of dynamite being put into hand-grenades. 

(Y)R.L. J Ellery: With the battery used, one of 30 cells, 
it was physically impossible for the current to travel from 
the battery to the mine unless there was a connexion. Had 
the battery been one of 1000 cells the current might 
have passed through Murray's body without the wire 
being connected in the usual way. But be would have felt 
rather uncomfortable. If Murray had touched some 

ortion of the key with the wire, the current might have 
been established, but it seems impossible from the evidence 
that that could have been done. Some other cause of the 
explosion must be looked for. After examining the lid of 
the case, and bearing how gun-cotton was put on the fuze, 
I am of opinion that any rough usage which occurred at 
the boat would have been insufficient to have exploded the 
charge. I should have no hesitation in tumbling about 
such a torpedo. Of course I assume the charge consisted 
only of gunpowder, gun-cotton, and fulminate of mercury. 
Assuming there was no dynamite in the torpedo, I can’t 
account for the explosion. 

(Z) Charles Evans: Iam anable seaman on board the 
Cerberns. Tast Thursday | was one of a boat’s crew 
which brought some things from the hulk for the Cerberus. 
Removed them by Groves’s instructions. When | was 
about to handle one small parcel, Groves said, ‘‘ Good 
God, what are yon doing? That’sdynamite. Yon will blow 
yourself ps’ Groves removed the parcel. The things 
were taken to the Cerberus. Groves returned to tho hulk, 
aud might have faktin tho phrcel back with hint. I ntVer 








saw itagain. The parcel looked and felt like one containing 
15 lb. of brown sugar. 

Against possibility (5), we therefore have evidence D E. 

Against (4), there is not one word to show that any dyna- 
mite entered the case, only one cartridge of dynamite was 
seen, and nothing was known to prove that it was in a 
dangerous state. 

Against (3), we have firstly the knowledge that only a 
high tension fuze in bad order can befired by 3) cells through 
a man’s body, offering a resistance of from 6000 ohms to 
half a megohm, and that the chances were enormously 
against Groves using such a fuze when he had seen one 
fail to fire in the morning with the battery employed. 
Moreover, high and low tension fuzes are painted in a 
different manner, and Groves could not therefore have 
placed a high tension fuze in the case by mistake. 

As regards possibility (2), the evidence is very strong 
from most of the witnesses on board, that Mr. Murray 
kept his hands entirely separate. 

Possibility (1) remains, and most adepts will, I think, 
agree after a perusal of the evidence, that by a process of 
elimination it survives not only as the fittest, but as the 
only probable explanation. 

am, Sir, your obedient servant. 
CENTURION. 








STRAIGHT LINK SUSPENSION BRIDGES. 
To THE EDITOR OF ENGINEERING. 

S1r,—Please allow me a few final words in answer to 
Mr. Fidler’s reply on page 420. 

I have taken up exactly the same suppositions as Mr. 
Fidler, the suspended girder being ‘‘ jointed in the middle.”’ 
I have made exactly the same calculation as he does, which 
is that of supposition of independence of the two halves, 
and in my last remarks (page 384) I have shown how the 
hinge must be made to render Mr Fidler’s and my calcu- 
lation possible, and this hinge is substantially the same as 
that described by Mr. Fidler in the same number of your 
valuable periodical (first column, page 373), to wit, ‘‘ the 
bridge will be divided in the middle, and the roadway 
girders connected by some kind of hinged and sliding joint 
which will permit the unequal deflection (under unequal 
load) of the two halves of the bridge.” What we differ in is 
only the inference assumed by Mr. Fidler that he could put 
a number of such systems into one and still use the same 
calculation and apply the same results. 

If I said that the original arrangement of only two inde- 
pendent girders, which is that supposed by Mr. Fidler, 
offers ‘‘ considerable economy in addition to stiffness and 
clearness of mechanical design,”’ it must be understood 
comparatively, for Mr. Fidler, under the same supposi- 
tion in the middle of the half span found the maximum 


b? 
moment = , where g means permanent plus movable load, 
6 


while I have proved that under the same load the moment 
at the same point is nothing at all, and at the quarter 
points only one-half of what Mr. Fidler found, and that 
the theoretical material for stays is less ¢han for the 
common suspension bridge or less than any other result 
given by Mr. Fidler before. It is not I who bas has con- 
sidered and given the results of a system different from 
that of Mr. Fidler. 1t is Mr. Fidler himself who first 
considers that self-same system, and then applies the 
results to another, entirely different one. If the two 
systems are not to be independent, will Mr. Fidler give 
us the analysis of the bridge with independence of the 
two halves removed ? 

On page 384, | have said that to make a correct com- 
parison the average positive and negative moments added, 
and likewise the average positive and negutive shearing 
forces added, must be compared for different systems. 1 


could have exploded the fase in this torpedo except the | am sorry that this expression shocked Mr. Fidler, and 


caused him to write that I seemed to maintain that + 1 
plus — 1 make 2. I should have said that, if one and the 
same member has to stand tension as well as pressure, | 
always add both together, a practice to which | believe Iam 
entitied, inasmuch as, not only rough experiments with 
wire bent forward and backward, but also the very 
extended experiments of Engineer Woehler decidedly 
endorse it. I am aware that since Koepke, in 1860, intro- 
duced the hinge for suspension bridges, and Mantion, in 
1861, for arch-bridges, various inventions at times have 
been believed to be made by some engineers, by combining 
the invention of those gentlemen with some of the known 
forms of girders. Far from believing that there is any 
novelty or any considerable merit in these combinations, I 
hold that the alleged advantage disappears if the facts are 
considered that the tensions and pressures occurring in the 
same member have to be added; furthermore, that strong 
continuous booms (not with sliding telescope joints) are 
necessary in the plane of the floor to serve as booms fer hori- 
zontal wind-bracing, and lastly, that this arrangement being 
made, the nature of suspension bridges proper absolutely 
requires a thoroughly scientific analytical examination, 
going beyond the limits of lower algebra. 

For any calculation of moments, &c., made with formule 
in which only appear the dimension b of the girder, and the 
loads with their levers (and in which the tension of the 
cables or chains as caused by all the loads upon the bridge 
is not considered) will not represent the nature of the 
system. Hence it is also not correct that the maximum 
moment under uniform load of the half-suspended girder 


A pe ite" 42 : 
of the common suspension bridge is p. is where p is the 
movable load per unit of length. 
Moreover the maximum positive: moment (producing 


pressure in the top boon:s) for the impertect formula hap- 
pens if the movable load progresses to the length of 0.755 b 


and amounts to the greater quantity of 5 p- b%. The 
3 
muxima nbgativs moments (produtivy tension in the top 





booms) are exactly as great as the maxima positive 
moments. 


The average positive maximum moment is... a 
p. b? 
9 negative ” ” ma’ 
}2 
sum of both ... = p-. 
9 
“a positive maximum shearing force 0.201 p. b 
99 negative a ” » 0.158 p.b 
sum of both =0.359 p. b 


But these figures, which are those resulting from the 
orditary formule, are not correct. ‘The spanned cables, by 
their change of form, have the quality of neutralisng a 
more or less considerable yortion of the effect of one-sided 
loads, and if the suspension rods are intended to remain 
active, as supposed in the first and also the more correct 
theory, certain precautions are necessary, altering the 
arrangements and suppositions adopted in the first. 

The corrected moment has this form : 


Mr=E. I. (4 sin. “=” + Boos. =7+6¢ 
2% 2t 


where E is the modulus, I the moment of inertia of the 
girders, where A BC and ¢ are constants, containing the 
horizontal component of the cable tension. By familiar 
transformations the formula can be brought into the 
altered form : 


=. sai Soe 
Mz=E. I. (v- +F.e T40,) 


Now it becomes possible to fix beforehand the degree of 
stiffness of a suspension bridge. A certain maxtmum grade 
of the floor may be demanded and provided for, and flat 
cables with great tension under certain circumstances may 
be preferable to deep curves and heavy girders. 

Perhaps the other parts of Mr. Fidler’s paper will cause 
me to enter somewhat into this important subject. 

Yours very truly, 
Bb 








MACHINES FOR PRODUCING COLD AIR. 
To THE EDITOR OF ENGINEERING. 

S1r,—In brief reply to one or two points in Mr. Light- 
foot’s last letter, I remark first, that if he will state 
wherein I have made a mistake of ‘‘ 31 per cent.’’ or even 
1 per cent., I will most cheerfully make correction. The 
basis of my calculations should be correct, as I took Mr. 
Lightfoot’s figures; if there is an error in their computations 
I have not been able to discover it. To the expression of 
‘*surprise and disappointment,’”’ I have only to say that 
disappointment is not an unusual sensation when one is 
awukened from a pleasant dream. ‘‘I do not forget that 
the spent cold air can be utilised without reabsorption of 
moisture,” nor do I overlook the fact that it can be eyually 
well utilised by any system with surface condensing, but as 
the question as to the best method of condensing has not 
been up for discussion I have made no allusion to it. In 
proof of my statement that the degrce of expansion does not 
control the final temperature, I will quote from the paper 
read by Mr. Lightfoot before the Institution of Mechanical 
Engineers,* omitting only the superfluous words. ‘*‘ When 
air is compressed under a piston without loss or gain of 
heat from without it is raised in temperature. If this 
compressed and heated air be introduced below another 
piston and expanded without loss or gain of heat from 
without tv its original pressure, it will also resume its 
original temperature. If, however, after compression the 
air is cooled by allowing some of its heat to be absorbed 
by some cooler substance and then expanded under a piston 
to atmospheric pressure, it will be found to he cooler than 
its original temperature by a difference which is greater or 
less according as the quantity uf heat taken away defore 
expansion is large or small.’’ This is quite correct and 
shows clearly: 1, that by compression and subsequent 
expansion, heat is neither developed nor cold produced ; 
2, that it is the abstraction of heat from the air while 
under compression that determines the final temperature ; 
3, that within wide limits any temperature may be had 
with a uniform degree of expansion, or conversely a uni- 
form temperature with varying degrees of expansion. It 
may be that Mr. Lightfoot ‘‘ can with very slight alter- 
ations show that his machine would produce bot air instead 
of cold,”’ but this cannot be gathered from any statement 
of mine. I have never entertained or expressed a doubt 
that his machine would not produce cold cry air; neither 
that by his process should there be any serious trouble from 
the formation of ice and snow. My claim is that this 
immunity from such trouble is obtained at a sacrifice of 
production. Whether the practical gain exceeds the 
necessary loss I leave for the purchaser of machines to 
decide, and I should very much regret to have any words 
of mine lead to wrong conclusions. 

Thanking you sincerely for your excessive indulgence 
throughout this discussion, 

I am, believe me, yours truly, 
J. kK. Ki,Bourn. 

5, East India-avenue, Leadenhall-street, E.C. 








AMMONIA ENGINES. 
To THe EpiTor oF ENGINEERING. 

S1n,—I worked for some time with Mr. Mont Storm, of 
New York, on his ammonia engine, making his drawings 
and superintending his work. If Mr. H. Du Bois, whose 
letter appeared in yours of March 25th, will corre-pond with 
me, 1 will willingly give him such information as 1 may be in 
possession of. ruurs, &., 

° Winiram J. SILVER. 

Office of Silver Tron Works (P O. box 5i6), Salt Lake 
: City, U.T., April 20. 1881 
~ -* Sev wo LNUINEERING, Fobrifury 29, p. lve 
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conrenient lavatories, &c., are provided for ladies and 
gentlemen, both being arranged to secure the utmost 





privacy. The compartments are similar to those in the 
ordinary carriages except that they have a door at one end 
only (a small hinged table being placed at the other end) 











and the seats arranged so that the cushioned backs hinge 
|up to form an upper sofa, as in steamers, thus providing 
four comfortable sofas for sleeping accommodation, which 
would be found ample provision for English travel, which 
| never exceeds one night on the train, and in doing away 
with the complicated contrivances and indispensable atten- 
dant of the Pullman cars and not necessitate the high 
charges they involve. 
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The passages providing thorough communication be- 
| tween the various compartments, the privacy of the present 
| arrangement would be preserved, which is totally lacking in 











all existing Puliman and saloon carriages. 





The plan is designed to give sleeping accommodation for 








24 third-class passengers, since as they contribute so 








THE ENGLISH RAILWAY CARRIAGE 
OF THE FUTURE. 
To THe EpiTror oF ENGINEERING. 

Sir, — Although railways have, since the days of 
Stephenson, made great progress towards perfection, in 
one particular direction they may be said to have made 
almost none. As far as the comfort and convenience of 
the carriages now in use is concerned we are no further in 
advance of those vehicles that formed the passenger plant 
of the first railways than were those carriages superior to 
the mail-coaches they aisplaced. 

Surely in these days of progress it is high time that such 
a state of matters should claim some share of public atten- 
tion, and in no better way could that end be attained than 
discussing the subject in your columns, devoted as they 


| largely to the passenger revenue their claims should be 
|} considered. With the adoption of this arrangement I 
| think we might almost hope would lead to the entire 
abolition of first, second, and third, since Pullman and 
saloon carriages could be run for those willing to pay 
higher fares, for the improved carriage would be found 


the comfort of any journey extending beyond a few miles. 
Some attempt has been made by the London and North- to meet all ordinary wants. 
Western Railway Company to meet this want, in the case) “7 jaye thought out and matured many details in con- 
of first-class passengers only though, and ay canes i nexion with this plan which need net be mentioned at 
trains between Scotland and England. The poorest river present, since my main object has been to present to the 
boat is compelled to provide conveniences whieh ce yt public through your columns that which ought to become 
a — quite te sas lo the at no distant date the English railway carriage of the 
ong railway journey. Take for ins 8 the | ., 
night mail Lesween Scetland and London, ten hours with | fature 
no stoppage exceeding ten minutes, and all the while com- 
pelled to sit in a small compartment where only two—if 
there happens to be room—at the most can find room for a J J , 
‘*stretch,’’ while if some undesirable person enter at a - To THE EDITOR OF ENGINEERING. 
station you may have to endure his company for the next} S1z,—Most of our readers will doubtless agree that 
two or three hours, and on reaching one’s destination the | military engineering in these regions has been decidedly 
whole man feels out of joint owing to the total absence of | unhappy in results ; chiefly, we contend, from the absence of 
suitable troops for the country, and especially the lack of 
| machine shell-firing guns like the Hotchkiss. Australian- 
| bred steeds have come by hundreds from Bombay, in fine 


PROGRESS. 








NOTES FROM SOUTH AFRICA. 

















oeseaee ‘a eee order, but neither Sikh lancers nor Ghoorkas are found in 


























4 a 8 et ‘ "1 4h Natal. Leaving aside, however, the question of the recent 

me Ss pis sat ois} a-e eo ie Oe 8 | unsatisfactory settlement with the Boers, we can cheerfully 

“ ‘ cannes cower. f “| BS | contemplate many indices of prosperity and rapid develop- 

ee , | 3 cite: ant Se ~ ment in littoral, mineral, pastoral, and agricultural 

—— —— te SS - rt 4. | channels, for customs returns keep rising, and extra 


have invariably been to the promotion of improvements in 
railways and their plant. 

In considering some of the principal defects of the car- 
riages now in use we shall be able to see the necessity 
which exists for the adoption of a type of vehicle which 
shall have some substantial claim to be considered at once 
comfortable, convenient, and safe, while retaining that 
privacy which is the only redeeming feature in the arrange- 
ments of the present carriages. 

The first and perhaps most important defect, and that 
calling most loudly for attention and remedy, is the want 
of some simple and effective means of intercommunication, 
which the present ridiculons ‘‘ cord arrangement’’ wholly 
fails to meet. The next in importance is the total absence 
of lavatories, &c., which are absolutely indispensable to 


| steamers arrive by twos and threes, in a way that menaces 
| the sailing ship interest. The Elsie Ker has landed nine 
any arrangements for contributing to the comfort and | locomotives, of the four-wheel contractor’s pattern, for 
convenience of the journey. removing reef at Kimberley. They are of Ruston and Co.’s 
Without dwelling any longer on these defects, which all make, and not unlike the Miguonne locomotives of Black, 
travellers are already too well acquainted with, I may pass | Hawthorne, and Co., used on the Torrington Railway. 
on to describe the carriage, which after much consideration | With the Kilmarnock engine there will be on the Fields 
[ consider to be best adapted to meet the requirements of enough power to rapidly push forward the lines projected 
English travel. | to the Vaal, Queenstown, and other districts where coal 
The vehicle, of which a sketch plan is given, is about! exists in illimitable seams. A branch line is also talked of 
50 ft. long and the usual breadth and height. The doors between Queenstown and the Indwe mines, about 40 miles, 
are arranged in the centre opposite each other, and from! already surveyed by the Government. The late extra- 
the central lobby to which they give entrance two pas-| ordinary rainfall has swelled the Vaal higher than for sixty 
sages (on different sides) give access to the various com- | years past, and the whole colony is enriched by the generous 
partments and terminate in a door for the use of the guard | gifts of Jupiter Pluvius. The freshets have also improved 
only, thus providing actual communication from one end | the bars of the Buffalo and Umzimvabu, and peace is the 
of the train to the other. As will be seen from the plan, | great pabulum that promises to place all ports on the path 
‘i 
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of prosperity, if assisted by disrupting dynamite and 
delving dredgers. 
emigrants, three 
last week over a bar of 18 ft. A timber jetty is being built, 
at which bard-wood sleepers will be chiefly embarked. A 
light tramway is to be laid into the forest, and when the 
Mossel Bay Railway runs to Oudtshorn, a branch will 
extend from George Town to this pretty port. The 
chartered steamers Plainmeller and Strathleven dis- 
charged large cargoes at East London before proceeding 
to Natal. None of the expected Hamburg steamers are 
reported, but the African of the Union line has made a 
good ran from Hamburg and Southampton. The antici- 
pated clearance of sugar from Mauritius, by the Mar- 
seilles Messageries Maritimes line to Australasia, will be 
compensated by a process for making marketable sugar 
from ‘“‘ concrete’ in Natal. At the Abergeni Mill, Mr. 
Wertheim has inaugurated the novel methods with success, 
and the Clyde manager, Mr. Wilson, is expecting appa- 
ratuz on a larger scale. The new system will be of great 
value to the Natalian corn growers, who now support the 
‘central mill’’ plan of reducing their produce. 

We have visited the great Usine Centrale, at Verulam, 
managed by an able and amiable Mauritius gentleman, and 
found it amply equipped for making sugarand rum. The 
coming season is expected to be extremely active, for there 
is an immense acreage of Lealthy canes. In the eastern 
province, agricultural shows have been held at Port 
Elizabeth and Grabamstown, at which several English 
machinists of note were present. Many engines were at 
work, and the display of cattle, implements, poultry, 
vehicles of all kinds, pumps, horses, and ostriches 
was good, and most satisfactory, to promoters, and 
exhibitors. Africa may be still in the “‘ gristle,’’ but her 
osseous framing is forming, in a hopeful healthy fashion, 
by means of railways, travelling, and the influence of an 
improving and intelligent press, which is awake to her 
clamant needs, and energetic. 

Some anxiety is exhibited about the installation of 
ostriches in the Plate, Algeria, and California, but the 


feather business still fascinates farmers and speculators. | 


Many young broods die off mysteriously, and epidemics 
may yet sweep through coveys. ‘‘ Pleuro’’ has attacked 
several flocks of Angoras, and cansed dire losses already. 
Attention is directed to the value of llamas and alpacas, 
which would no doubt thrive in selected districts. Other 
animals—such as guanacos, from Patagonia—should also 
suit our colony. Nothing has been done in this direction, 
but the example of Australia and Zealandia is stimulating, 
and our intercourse with them is increasing steadily. Much 
machinery is now landed here, and we shall shortly com- 


The Kuy:na is now the goal of many 
steamers having entered the harbour 


| Tees, both these branches of indust 


(For Description, see Page 494.) 


mence brickmaking upon a large scale near the River 
Zwartkops. The proximate opening of the Cradock line 
will offer an alternative route to the Fields and Free State, 
and we should be glad if our rulers would place us upon a 
par with New Zealand as regards Cleminson cars and single 
Fairlies, such as we see in Illustrated News from Mel- 
bourne. So far our rolling stock is stereotyped, and runs 
in the rigid ruts of routine, so that we only half-read the 
benefits pertaining to wisely equipped railways. We note 
the trials with ‘‘ Baldwins’’ over the Blue Mountains 
beyond Sydney, and also the performances on the narrow 
gauge north of Adelaide, so we trust, in time, that 
science will have more fair play here ; for we are hampered 
and irritated by frequent stoppages and breakdowns, with 
many provoking delays due to incomplete organisation, and 
the incapacity of rolling stock to meet urgent require- 
ments. Yours &c., 
P. FRANCE. 
Algoa Bay, March 31, 1881. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLK¥SBROUGH, Wednesday. 
The Cleveland Iron Market.—To-day there was not a 
large attendance on ’Change at Middlesbrough, and the 
market was flatter. Pig iron was nearly 1s. per ton 
cheaper than it was last week. Buyers would not give more 
than 37s. per ton for No. 3 Cleveland pig. Messrs. Connal 
and Co., the warrant storekeepers here, had a stock of 
169,854 tons, which is an increase of 834 tons since last 
Tuesday. At Glasgow they hold 554,086 tons. The low 
prices, the tendency to further decline, and the enormous 








production in this district, lead to a general belief that | 


unless a sudden demand springs up some of the blast 
furnaces will be blown out. It is generally admitted that 


with present prices the profit at any stage of iron -making | 


is not large. In some cases the business of pig iron, 
making is conducted at a sacrifice just now. 


The Finished Iron Trade.—Sales are not so numerous, 
but this is in some measure owing to the producers. They 
are well supplied with contracts and are disposed to wait 
for more remunerative prices. Ship plates are quoted 
6l. 5s., angles 51. 10s., common bars 51. 10s., and light 


| steam engine since the time of Stephenson. 


r| 
all 





The Steel Trade.—Messrs. Bolekow, Vaughan, and Co. 
have put ia operation their new steel bar and rail mill at 
their Eston Works, Middlesbrough. It is believed that in 
a short tim? these enormous works will be turning out 
something like 4000 tons of steel per week. 


The Coal and Coke Trades.—There is no alteration in 
the condition of the coal and coke trades. Prices are 
unchanged, but it is satisfactory to know that there isa 
great deal of activity at the pits and ovens. 


The Stephenson Centenary.—Great preparations are 
being made in Newcastle-on-Tyne to celebrate in a fitting 
way the hundredth anniversary of the birthday of George 
Stephenson, the great engineer. Amongst the novelties 
in connexion with the celebration will be an exhibition of 
all kinds of locomotives, which will show the history of the 











Tue Suez CaNAL.—A report on the working of the Suez 
Canal in 1880 has been published by the statistical bureau 


| of Egypt, under the direction of Amisi Bey. In the course 
| of 1880, 2017 ships passed through the canal with a tonnage, 


according to official reckoning, of 2,860,448, but really 
amounting to 4,378,964. The number of hands employed 
in the navigation was 128,453 ; the number of passengers, 
53,517. Of the 2,860,448 tons official reckoning, 2,247,306 
were British, 177,771 French, 75,820 Austrian, 124,083 
Dutch, 71,039 Italian, 56,245 Spanish, 38,162 German, 
29,607 Russian, 7203 Turkish, and 8032 Egyptian, while 
25,180 tons belonged to other States. 





CANADIAN BRIDGE BuiLpina.—Large additions to the 
capacity of the Toronto Bridge Company’s Works are con- 


| templated, both in buildings and machinery. There are 


now fifty men employed in the premises, and in a few weeks 
this number will in all likelihood be increased to 130. 
Among other important pieces of work undertaken or con- 
templated by this company is the construction of an iron 


jand steel railway bridge over the Annapolis river at 
| Bridgetown, Nova Scotia, for the Windsor and Annapolis 
pag This is to be 155 ft. span, and is to be ready by 

une, 1881. 


The Bridge Company is also building railway 
bridges over the Welland Canal, one at St. Catherine’s, 


rails 51, 12s. 6d. per ton, less 2} per cent. Puddled bars | and one at Welland. Each of these consists of two fixed 


31. 12s. 6d. to 31. 15s. net cash. All the works are turning 


out a satisfactory amount of tonnage. 


spans and one swing-span, and are all of steel. They are 
}in process of construction at the works, and are to be 


Engineers and Shipbuilders.—On the Tyne, Wear, and | ready by April 15. The Toronto Bridge Company has just 


I are busy. Some | placed in position a steel-plate girder bridge, 64 ft. span 
| splendid steamers are being constructed, and most of them | over the Humber river, at the Toronto, Grey, and Bruce 


are being engined and fitted by local firms. | crossing. 
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NOTES FROM THE SOUTH-WEST. 

Newport Dock Company.—The accounts for the half- 
year ending December 31, 1881, read at the half-yearly 
meeting of the Newport Dock Company, showed a balance 
on the revenue account of 2111/. The directors recom- 
mended that a half-year’s dividend on the first pre- 
ference shares, amounting to 15001., be paid on the 
16th May, and that the balance of 16111. remain to the 
eredit of the general revenue account. 


Taf Vale Railway.—One of the most encouraging signs 
of late has been the marked increase of traffic on this rail- 
way. ‘To such an extent has it been shown that this week 
an additional service of trains is to be put on between 
Merthyr and Aberdare Junction, that being found the only 
way of expediting the great traffic, and preventing accu- 
mulations. ‘The spectacle of long trains of coke, coal, 
pitwood, and foreign ore is often a striking one. 


Bridgwater —It is understood that the Great Western 
Railway Company has determined to build a new station 
forthwith at Bridgwater, and that the plans have already 
been prepared. ‘he appearance of the present structure 
has for a long time been simply a disgrace, not only to the 
town, but also to the company. 


The Severn Tunnel.—It is stated that the new heading 
of the tunnel in course of construction by the Great 
Western Railway Company beneath the Severn has again 
become flooded, this time on the Gloucestershire side, 
where it hud been driven 400 or 500 yards. 


Morriston.—A new branch of the Great Western Rail- 
way between Swansea aud Morriston was opened for pas- 
senger traffic on Monday. 


Cardiff.—Iron ore remains dull. Moderate shipments 
of iron nave been made during the week. Last week’s 
imports of iron ore comprised 5425 tons from Bilbao, and 
2691 tous from other sources. 

Newport.— Business in nearly every department at New- 
port is characterised by a satisfactory activity. The large 
iron works are well occupied with orders, and steel and 
iron rails, and also tin plates, are in fair request. In the 
latter article a firmer tone is reported. The demand for 
pig iron is dull, but makers are not slackening their 
production. Considerable quantities of railway iron have 
been stacked at the dock for shipment; two or three 
parcels have been got off this week, and further cargoes 
may be expected to ve loaded up very shortly. The steam 


coal trade is active, and prices are fuirly well sustained. 
There is no movement to be noted with regard to ore ; the} 


masters still appear to be far from auxious to muke large 
purchases. Last week’s coal clearances amounted to 
21,270 tons, and of iron there were 6477 tons shipped. The 
imports compris+d 6920 tons of Bilbao ore, and 5366 tons 
from other sources. 

Coal Exports at Cardif.—The largest quantity of coal 
ever shipped from the East and Roath Docks, Cardiff, in 
one week, since the docks were opened, was shipped between 
the 29th ult. andthe Sth inst., viz., East bute Dock, 66,619 
tons; Roath Basin, 30,814 tons; total, 97,433 tons. 

Accident at the Harris Deep Navigation Pits near 
Quaker’s Yurd.—Ou Thursday night, the 5th inst., the 
connecting rod of one of the enormous winding engines 
erected two years ago at this place by Fowler, of Leeds, 
broke suddenly, and the piston was driven through the 
cylinder cover. Exaggerated accounts of the breakdown 
were quickly circulated, and it was thought that several 
weeks would elapse before the pits would be in full work 
again, but arrangements were at once made for working 
the engine with a single cylinder, and during the whole of 
this week the usual quantity of coal has been raised daily. 
It is not yet known definitely what caused the accident, 
but as the connecting rods are of steel considerable interest 
is taken in the affair, and a very thorough investigation 
will be made. 





—_— 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Chesterfield —Stephenson’s Memorial Hall.—The second 
annual report of the Committee of Management has been 
issued. The committee state that the total cost of the build- 
ing and its fittings, together with the cost of the land, has 
been 13,734/. 4s., and the total receipts bave amounted to 
95381. 15s. &d., leaving a deficiency on building account of 
41951. 8s. 5d. There was a loss of 281. 0s. 7d. at the cere- 
mony of Jaying the foundation stone, and the opening 
realised a profit of 981. 0s. 6d. Upon a balance of liabilities 
and assets, including the balance on revenue account, the 
undertaking on December 31st was 40661. 19s. 5d. in debt. 


Brown, Bayley, and Dizon, Limited.—At a meeting of 
the committee representing the creditors, held in London 
on Friday, it was resolved that if an offer be made of 
6s. 8d in the pound, the committee would recommend the 
general body of creditors to accept it. A meeting of the 
creditors will have to be held to ratify this decision, and it 
may be taken for granted that it will be accepted. It is to 
be presumed that the liquidators will at once take the 
necessary formalities for the purpose of handing over the 
e-tute to some person or persons representing the share- 
holders. These formalities wil, it is expected, occupy a 
few weeks 

Heorvy Failure in the Wagon Trade.—A first meeting 
of the creditors of Jobn Ulive und Son. carrying on busines: 
largely near Doncaster and in Lancasbire, railway wagon 
builders, &c., hus been held. ‘he stutemeut of affairs 
shows a deficiency of 36,000/. A committee of the creditors 
has been appvinted to consult with the debtors, as the latter 
made no propos«l of composition. 


The Duke of Devonshire and the Prevention of Floods. 
—The works of improvement undertaken some time since 
by the Duke of Devonshire, and the carrying out of which 








j Was entrusted to Mr. Frith, engineer, Calton, are now 
nearly completed. The undertaking has for its object the 
prevention of floods such as those which occurred in the 
valley of the Wye, in February last, and by which the vil- 

| lage of Ashford-in the-Water was inundated. The works 

|of improvement commence about 100 yards above the 

| bridge leading to Sheldon. At this point there was a 
winding curve in the river, and to carry off the water a 
few arches of the bridge only were available. This bend 
has now totally disappeared, and the whole of the arches 

| are made to do their part. This was the point at which 
| the water in time of floods first rushed over the embank- 
| ments and found its way through the village. The work 
of widening the bed of the river has been carried on from 
this point, where found necessary, down to the bridge 
leading to Bakewell. 


Leeds and Wortley Railway Extension.—The new line 
of railway from Leeds to Wortley, which is to form the 
main approach of the London ani North-Western Com- 
pany tothe joint station is rapidly approaching completion. 
The project includes the construction of a viaduct of 93 
arches. This part of the undertaking has been pushed 
forward vigorously. The embankments and cuttings are 
also in a forward state, and it is hoped that the line may 
be ready for traffic by the commencement of next year. 


Heavy Trades.—The downward tendency of prices still 
continues in the iron trade, and business is duller than 
was the case last week Armour plate rollers are very 
busy and will be so throughout the year on existing con- 
tracts ; converters of best steels have good orders on hand 
for the United States, but the steel trades as a rule are 
depressed. In none of the heavy trades are there any 
3ymptoms of improvement. 


NOTES FROM THE NORTH. 
GuLasecow, Wednesday. 

Glasgow Pig-Iron Market.— The warrant market was 
dull last Thursday, and prices declined 24d. per ton, touch- 
ing the lowest quotation reached on the 13th of last month. 
Business was done during the forenoon at from 47s. 7d. 
eight days to 47s. 5}d. cash, and 47s. 7d. one month, the 
close being sellers at 47s. 5.d. cash, and 47s. Tid. one 
month, and buyers near. During the afternoon the range 
of quotations was from 47s. 5jd. to 47s. 5d. cash, and 
from 473. 7d. to 47s. 6,d. one month, and the market closed 
with sellers at 47s. 5id. cash, and 47s. 7d. one month, 
and buyers offering 4d. per ton less. The market was 
farther depressed on Friday, and quotations gradually 
receded to the extent of 3d. per ton, making a decline of 
6d. over the week. In the morning business was done at 
from 47s. 44d. to 47s. 3d. cash, and from 47s. 6d. to 
47s. 44d. one month, and in the afternoon at from 47s. 4d. 
to 47s. 2d. cash, the closing quotations being sellers 47s. 2d. 
cash, and 47s. 3id. one month, and buyersuear. Monday’s 
market was very much depressed, and prices suffered a fur- 
ther decline tothe extent of 6d. per ton. The closing figure 
was the lowest touched since June of last year, but 2s. 24d. 
above the lowest quotation in May of last year. There 
were transactions during the forenoon at from 46s. 10;d. to 
46s. 8d. cash, and from 47s. to 463. 9d. one month, and the 
close was sellers at 46s. 8d. cash and 46s. 9d. one month, 
and buyers near. The afternoon quotations ranged from 
46s. 7d. to 46s. Sd. cash, and from 46s. 84d. to 46s. 9d. one 
month, the market closing with buyers at 46s. 8d. cash, 
and 463. 9d. one month, and sellers near. Yesterday's 
market was also dull and depressed, and prices had a further 
decline, closing 4d. under those of the previous day, and 
thus making a fall of 10d. over the two days. Business was 
done during the forenoon at 46s. 8d. down to 46s. 5d. cash, 
and from 40s. 9d. down to 46s. 6d. one month, and at the 
close there were buyers at 46s. 44d. cash and 46s. 6d. one 
month. During the afternoon business took place at from 
46s. 44d. to 46s. 4d. cash, and from 46s. 6d. to 463. 5d. one 
month, and the market closed with buyers at 46s. 4d. cash 
and 46s. 5d. one month, and sellers asking 4d. per ton more. 
The market was dull at the opening this forenoon; 46s. 2d. 
next week, 463. 3d. one month, to 46s. cash, and 46s. 2d. one 
month accepted, the close being buyers at 46s. cash, and 
46s. 14d. one mont}, sellers near. A large amount of business 
was done at 46s. to 45s. 9d. cash, and at 46s. 1d. to 45s. 10jd. 
one month; and the close was buyers at 45s. 8jd. cash, 
and sellers at 45s.9d. Extreme quietness has prevailed 
since last report, and the amount of business done till this 
afternoon has been very restricted. Speculation has for 
the time almost ceased to be an element of the Glasgow 
pig iron market. Hitherto holders have held to their iron 
tenaciously, and the heavy selling has in most part come 
from the *‘ bears ;’” but latterly the chief feature of the 
market has been a greater desire on the part of holders to 
realise, which at the low prices now ruling is disappointing. 
The advices from the United States and Canada do not 
seem to be in any way improved, and the inquiries from 
the Continent still continue to be backward. ‘There is an 
impression that quotations will yet recede further, as the 
iroLmasters are very much indisposed to incur the great 
expense of blowing out any of their furnaces, so as to cur- 
tail production. ihe make during the past four months 
bas been about 25,000 tons greater than in the sume period 
of last year, and the shipments have been about 105,0uu 
tons le-s, in addition to wuich there has been a material 
crease in the imports from Englund amounting to 21,5u0 
ious. Shipping is exceedingly yuict, und prices ure easier, 
tuvugh not quotably altered in the official lists. Hematites 
con\inue to be depressed and lower in price. The stock of 
pig iron with Messrs. Connal and Co. at the end of last 
week stood at 553,284 tons, showing an increase for the 
week of 3033 tons. During last week 9461 tons were 
shipped, as against 14,799 tons in the corresponding week 
of last year. ‘There are now 122 blast furnaces in actual 
operation as compared with 114 at the same time last year. 








Society held on Monday night—Mr. Henry Cadell, chair. 
man—a second paper was read by Mr. Robert Girwood 
Tanfield, on the patent water grates or hearths of Messrs. 
George Green and Sons, Aberystwyth, for steam boiler 
and other furnaces. Mr. Thomas Ivory, advocate, gave a 
description of a new patent rotary engine. ‘his invention 
was remitted to a committee. 

The New Tay Bridge Viaduct.—The inquiry in reference 
to the new viaduct which it is proposed to throw across 
the Tay, at Dundee, came before the House of Commons 
Committee, on Monday, the first witness examined being 
Mr. W. H. Barlow, C.E., F.R.S., who is the engineer 
responsible for the present year’s scheme. Sir John 
Hawkshaw and other professional experts were examined 
yesterday, and before the close of the sitting the evidence 
for the promoters was closed. The opposition offered does 
not seem to amount to much. One of the witnesses for 
the opposition was examined yesterday, and another was 
examined to-day. 


The Ship Joiners’ Dispute.—As I anticipated, the strike 
of the ship joiners in the upper half of the Clyde has come 
to an early termination, and in favour of the men. It was 
observed by the employers who had not made terms with 
their workmen that the strike roll was being rapidly 
diminished, well-nigh 200 of the men who came out on 
strike having been taken on at their own terms by Messrs, 
J.andG. Thomson. A meeting of the Employers’ Associa- 
tion was held on Monday, when it was resolved to concede 
the full advance asked, namely, 74 per cent. The men were 
scarcely prepared for so early a surrender, but the remain- 
ing employers whose men were out saw that discretion was 
the better part of valour, ard that as there were only about 
250 men left on the strike roll they stood very little chance 
of having any joiners utall if they postponed the concession 
much longer. It would have been much better for them. 
selves if they had gracefully conceded the advance at first, 
at the same time it is to be hoped that the victors will not 
run riot over their victory. I understand that they have 
now returned to their work, but the question of overtime 
may require consideration within a very short period. 

Lanarkshire and Ayrshire Wills. —A_ well-known 
Glasgow engineer who died a few weeks ago— Mr. William 
Smith—has left a personal estate valued at about 70,000/. 
Mr. William Henderson, metallurgist and chemical manu- 
facturer of Glasgow and Irvine, whose career was noticed 
some time ago in ENGINEERING, has left property of the 
value of about 175,0U04 It may be remarked that Mr. 
Henderson was the inventor of ferro-manganese. 





Fuet For Russian STEAMERS.—Mr. Wharton Barker, 
of Philadelphia, states that there are 1500 steamboats on the 
Volga burning wood because there is no railway from the 
great coaliields of Russia to the river by which they could 
be supplied with fuel. 





Tue Mecsourne EXuHiBITIon.—We notice that 
Messrs. H. Pooley and Son, of Albion Foundry, Liverpool, 
have been awarded tie ,First Order of Merit at the Mel- 
bourne International Exhibition for their display of weigh- 
ing machines. Amongst other exhibitors to whom awards 
have been made we may mention Messrs. J. C. Onions 
(Limited), Birmingham, two first and one second Award 
of Merit for forges &c., and Messrs. T. Robinson and Sons, 
Rochdale, the Commissioners’ Gold Medal, for their exhibits 
of steam engines and wood-working machinery. 





Trn Boxes.—In the illustrations of the notice of Mr. G. 
Featherstone Griflin’s ingenious mode of constructing tin 
voxes for preserved meats, &c., which we gave on page 470 of 
our last number, an error was made in the form of the 
shoulder below the ‘‘ swell’’ on the box. This shoulder is 
made witha more gradual taper than our engraving shows, 
it being found necessary to adopt this form to avoid the 
‘*swell’’ from being crippled when the lid is hit for the 
purpose of opening thebox. By a typographical error also 
the first initial of Mr. Griffin's name was given as ‘‘J”’ 
instead of ‘‘ G.”’ 





Toe Mitan InpDusTRIAL EXHIBITION.—Among the 
exhibits of the Industrial Exhibition in Milan is a large 
contribution from the Alta Italia Railway Company, com- 
prising—a locomotive of the American type with four 
coupled wheels, designed especially for through trains on 
lines with sharp curves, carrying on one side a feed pump, 
and on the other a condensing injector, both invented by 
Italian engineers, and fitted with a Smith-Hardy vacuum 
brake; a first-class carriage of the best design; a goods 
van lighted with gas; anda steam pump. All these (with 
the exception of the wheels and axles for the locomotive), 
were made in the workshops of this company. 


Amgrican Locomotive Buitp1ne.—The Manchester 
Locomotive Works, New Hampshire, recently sent three 
locomotives to Texas, one going to San Antonio, another 
to Galveston, and the other to Harrisburg: Some months 
since, Messrs. Burnham, Parry, Williams and Co. , pro- 
prietors of the Baldwin Locomotive Works, Philadelphia, 
were requested by a syndicate which is constructing the 
Mexican National Narrow Gauge Railroad, to furnish plans 
and specincations for some powerful locomotives. This 
request was followed by a preliminary order for freight 
engines, which were shipped a few weeks since. Now the 
firm has been advised that it will be awarded a contract for 
200 locomotives, to be shipped as called for. The total 
value of this contract is placed at 1,500,000 dols. About 
3000 men are steadily employed at the Baldwin Works, 
frequently working two to three hours per day overtime. 








Royal Scottish Society of Arts.—At a meeting of this 


They are turning ont an average of ten locomotives per 
week. 





















































































































































"ag FREES SSSR NRE Be REI ie 









ENGINEERING, May 13, 1881. 












COMPOUND ENGINES OF 7 


CONSTRUCTED BY THE EARLE'S SHIpp 


S: 
AND E 
(For Noy Page 4 



















a Fas) Otte We The 
‘YARRA PO 








iersoratty 





























1) STORE 
NNN) 

m “= . 

mn be . 
| : 

H | F F : 

Mt} 2 5 2 


THEA YOO OOECOVEOOOTOOUCHOOEOCONTTOTEVTOELUE MON 


PUOOUONTYN UAE ORE 








— — . wn 

















nass. “ASSYRIAN MONARCH.” 


PByyA,x ENGINEERING COMPANY, HULL. 





or Nisam page 481-) 























Hi rl TINY I) 


505 ZINN LO AND PE SS 1 Ss 2 a 


i LY RU LAAN Ty yey) 
1 : = ‘ 1h 


























Se A 


Be Ww 
hed ry 
































May 13, 1881.] 





ENGINEERING. 


491 








AGENTS FOR “ ENGINEERING.” 


Bexorum: P. Bailly, 12, Rue du Parchemin, Brussels. 
BERLIN: Messrs. A. Asher and Co.,5, Unter den Linden. 
GatcuTta: G.C. Hay and Co. : 
Epinsureu: John Menzies and Co.,12, Hanover- street. 
France: Veuve J. Boyveau. Librairie Etrangere, 22, Rue de la 
Banque, Paria. M. Em. Terquem, 15, Boulevard St, Martin, Paris. 
GLASGOW; William Love. 
Leipzig: Alphons Dirr, 
F. A. Brockhaus. ; 
LIveRPOOL: Mrs. Taylor, Landing Stage. 
Mancuestsz: John Heywood, 143, Deansgate, 
OsTEND: Kirkland and Cope. ¥ 
UniTeD STATES: Lenox Smith, 46, Pine-street, New York. 
VigNNA Lehmannand Wenzel, Kirntnerstrasse. 








‘Advertisements cannot be received for insertion in the current 
week later than 5 P.M. on Thursday. The charge for advertise- 
ments is three shillings for the first four lines or under, and eight- 

nce for each additional line. The line averages seven words. 
Pavment must accompany all orders for single advertisements, 
otherwise their insertion cannot be guaranteed. Terms for 
displayed advertisements on the wrapper and on the inside pages 
may be obtained on application. 7 5 

yhe price of ENGINEERING to annual subscribers in the 
United Kingdom receiving copies by post is 1/. 9s, 2d. per annum, 
this including two double numbers. If credit be taken, the charge 
is 2s. Gd. extra, the subscriptions being payable in advance. 

FOREIGN SUBSCRIPTIONS. 

The rat:s for subscriptions to ENGINEERING from abroad are: 

ll. 158. 84, to all the foilowivg countries, viz.: Africa, Austro- 
Hungary, Belgium, Brazil, Bulgaria, Canada ( Do- 
minion of), Cyprus, Denmark, Egypt, France, 
Germany, Gibraltar, Greece, Italy, Luxemburg, 
Malta, Marquesas Islands, Netherlands, Newfound- 
land, Norway, Peru, Portugal (including Azores 
and Madeira), Roumania, Kuss‘a, Servia, Spain, 
Sweden, Switzerland, Tahiti, Turkey, United States 
of America, Australia, and New Zealand, 

2}. 4s. 44, For India, Ceylon, the Straits Settlements, China, 
Japan, and the Hawaiian Islands. 

All accounts are payable to the publisher, Mr. CHARLES 
GiLpert, 35 and 36, Bedford-street. Cheques should be crossed 
“Union Bank, Charing Cross Branch.” Post Office Orders to be 
made payable at 407, Strand, London, W.C. 

Foreign Subscribers, especially when renewing their subscrip- 
tions, are particularly requested to advise the Publisher of the 
transmission of the Post Office Order, and the exact amount for 
which it is made payable. If this precaution is omitted, some 
difficulty is very likely to occur in obtaining the name of the 
sender. 

Ottice for Publication and Advertisements, 
Bedford-street, Strand, W.C. 


ENGINEERING is registered for transmission abroad, 


Nos. 35 and 36, 








NOTICE TO AMERICAN SUBSCRIBERS, 

We beg to announce that we have appointed Mr, Lenox 
Smith, 46, Pine-street, New York, the sole agent for ENGINKER- 
1NG in the United States, and all subscriptions for the United 
States will in future be payable to him. Mr. Lenox Smith is 
also prepared to receive advertisements for ENGINEERING, and 
will afford full information as to terms, &c., on application. 
The annual subscription for ENGINSKRING delivered post free in 
the United States is 10 dols. U.S. currency payable in advance, 


NOTICES OF MEETINGS. 

Tue INSTITUTION OF CIVIL ENGINEERS.— Ordinary meeting, 
Tuesday, May 17th, at 8 p.m, Paper to be discussed: “On 
Torpedo Boats and Light Yachts for High-Speed Steam Navi 
gation,” by Mr. John I. Thornycroft, M, lnst. C.E. 

THE METE( ROLOGICAL SociteTy.—Wednesday, the 18th inst., at 
7 p.m., at the Institution of Civil Engineers, the following papers 
will be read: “Comparison of Robinson's and Osler's Anemo- 
meters, with:remarks on Anemometry in General,’ by Richard H. 
Cortis, F.M.S. “Notes on Waterspouts observed at Cannes in 
January or February, 1872," by the Hon. F. A. Rollo Russell. M.A., 
F.M.S. “On some Swedish Meteorological Observations in Con 
nexion with the Return of the Seasons,” by Alexander Beazeley, 


M. Inst. C.E 

PuysicAL Society.—Saturday, May 14th, at 3 p.m. The 
following communications will be made: “ Electric Absorption in 
Crystals,” by Professor H. A. Rowland, and E. H. Nichols. “An 
Abs lute Sine t#alvanometer,” by Professor G. M. Minchin. 

The Ascent of Hollow Glass Bulbs in Liquids,” by D. E. J, Mills, 
F.R.S. 

The Publisher begs to state that he is able to supply one or two 
tets of ENGINEERING complete from the commencement. 














——__— — SS — — 

The Publisher desires to draw the attention of Manufacturers and 
Purchasers to the advantages offered by the INFORMATION AND 
INQUIRY ROOM now established at the new offices of this Journal. In 
this room are kept for the benefit of visitors, files of the principal English 
and foreign technical journals, and the circulars and catalogues of the 
leading manufacturers in the Engineering Trades, either for reference or 
distr-bution, A classified arrangement of the various advertisements 
which appear either continuously or from time to time in ENGINEERING 
will also be available for reference, Manufacturers are invited to con- 
tribute their catalogues and circulars, which will be indexed and placed 
under the care of an attendant, 
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THE BATTLE OF RICKMANSWORTH. 

ONE notable feature in connexion with the 
railways of this country, is that of having given 
vitality to some very insignificant and previously 
unheard-of localities and raised them into places 
of importance familiar to all travellers. Crewe 
is a striking instance of this; Clapham Junc- 
tion, Willesden, and Westbourne Park, may 
also be enumerated with others, and at the com- 
mencement of the present session of Parliament 
an obscure little town in Hertfordshire called 
Rickmansworth held a temporary position among 
the number. 

Although the surmise we put forward in our 
comments upon the Bills for session 1881, that the 





Rickmansworth group would probably furnish one 
of the warmest contests of the year, has hardly 
been verified to the extent anticipated in the 
interests of our learned friends, the proceedings 
before the Committee on the Bills still afford a not 
uninteresting study, more particularly as illustrating 
the trite maxim that the battle is not always to 
the strong, a truism which our friends at Euston 
and Paddington will do well to ponder over a little 
more than they have recently been in the habit of 
doing, being further incited thereto by what has 
befallen them here. 

Invading lines, as they are called, are doubtless 
very trying impertinences to existing companies, 
but instances sometimes crop up possessing’ the 
obstinate quality of merit, and require more force 
than is to be found in the established groove of 
rebutting evidence to stifle them. To mect these 
cases something is wanted beyond the hitherto 
reputed all-sufficient power of the traffic manager 
in the witness-box with a plausible statement of 
the ever-readiness of his company to provide 
accommodation when the actual necessity for it is 
manifest, which read on the reverse side means 
something like this: “We will hold this country 
in our hands and keep matters as they stand 
until a scheme is projected to admit another 
company into competition with us, then we will 
start a flaming project of our own which when 
sanctioned, may be carried out, if and when con- 
venient to ourselves, but otherwise will act asan 
effectual block line against invasion for many 
years to come.” 

The battle of Rickmansworth was fought by five 
separate competitors, there being no instance of 
alliance between any two of them, and the group 
of Bills comprised the following, viz.: The Uxbridge 
and Rickmansworth independent scheme; _ the 
Great Western, Uxbridge, and Rickmansworth line ; 
the Aylesbury and Rickmansworth, promoted by 
the Metropolitan Company ; the Great Western, 
Amersham, and Aylesbury incorporation scheme ; 
and the London and North-Western (Rickmans- 
worth, Amersham, and Chesham Railways.) 

The Watford and Rickmansworth Bill some- 
how got squeezed into the group, but the tactics 
adopted by that wily Liliputian company of seizing 
the exactly opportune moment, and prostrating 
itself at the feet of the railway world generally, 
with a dovelike readiness to be bought up and 
absorbed by any company willing and able to carry 
out the arrangement, caught an eligible customer 
in the shape of the London and North-Western 
Company, and enabled the smaller company to 
walk over the course with an unopposed Bill, thus 
performing a feat of financial dexterity which 
would not discredit an able practitioner on the 
Stock Exchange, and also embodying in its cor- 
porate capacity the only parties who, so far as 
present appearances prognosticate, are ever likely 
to turn the proceedings before the Rickmansworth 
Committee to a profitable account. 

The Uxbridge and Rickmansworth independent 
Bill presented a well got-up case, not particularly 
as proving that a railway promoted by a separate 
company would pay in the district traversed, for 
that was effectually disproved by the fact that a 
line well supported by leading and influential local 
residents, and towards which the Great Western 
Company subscribed, and lost near upon 20,0007, 
had been already authorised and abandoned, but in 
putting before the Committee an intensely strong 
argument of bad faith on the part of the Great 
Western Company in apparently fostering the 
undertaking through a long period of time, aban- 
doning it at the eleventh hour, and promoting an 
opposing scheme of their own. The promoters of 
the line relied upon this for their success, and 
attained it, but whether they will fare better here- 
after as to capital than the company whose ghost was 
evoked in the proceedings against them, remains to 
be seen. They however deserve credit for adopt- 
ing the bold and hazardous feat of appearing per- 
sonally as witnesses to meet the attack upon their 
financial position, although we fear if the evidence 
they gave is all they have to depend upon for 
raising their money, the railway may possibly. retire 
to the other world with its shadowy predecessor 
and the district remain in statu quo. The local 
case was of secondary importance, because it would 
hardly lie in the mouth of the Great Western 
Company, who were practically the only opponents 
of the Bill, to prove that the district would not 
pay, when they were themselves promoting a line 
through it. 


The best idea started in favour of the scheme 
was that of using it as common property for all 
the adjoining companies to run over, like the North 
and South - West Junction, and West London 
Extension, a mode of working which would no 
doubt pay in any locality, if duly appreciated by 
the other parties, but there was nothing to show 
the likelihood of that in the present instance. What 
we suspect mainly got the Bill through was the 
junction proposed to be made with the Metro- 
politan District Company’s Uxbridge Extension, 
which has passed through the Commons in the 
present session, the Committee apparently having 
formed the idea that railways in this country must 
ultimately reach the perfection of taking a man up 
at his own door and setting him down again at any 
part of the United Kingdom he chooses to purchase 
a ticket for. For in no other way to our mind can 
their preference for the Metropolitan and Metro- 
politan District indefinite extensions over lines 
promoted by the established long-route companies, 
be accounted for. 

After an interesting case like the Uxbridge and 
Rickmansworth, the Great Western Bill was natu- 
rally a tame one; they however dragged up some 
local witnesses to shout “Great Western for ever,” 
and prove that a line was much needed between 
Uxbridge and Rickmansworth, but would never 
either be constructed or pay in the hands of inde- 
pendent parties ; they also put Mr. Grierson in to 
demonstrate that what looked like bad faith as 
stated by the other side, was in truth good faith of 
the purest and most fatherly quality, if rightly 
interpreted, having for its object the prevention 
|of waste in money by the promoters of the Bill, 
|and undertaking in fact to do without any cost at 
all to them, the very thing they were trying to do 
for themselves at ruinous expense. 

Next came the Aylesbury and Rickmansworth 
Railway of the Metropolitan Company, and here we 
will digress for a few minutes to draw attention to 
how experience developes practice, and by what 
seemingly insignificant point that fact is some- 
times demonstrated. Everybody at all acquainted 
with private Bill legislation, knows the tremen- 
dous value of the first and last word with the Com- 
mittee on a Bill, and to secure this is the constant 
aim and proves the tact of the practised Parlia- 
mentary agent. One way to achieve it is to get a 
title to your Bill with an initial letter occurring 
early in the alphabet. Now, according to the 
custom usually adopted of taking everything from 
London, the Metropolitan Company’s Bill ought to 
have been called “ Rickmansworth and Aylesbury 
Railway,” just as its predecessor in the route to 
Birmingham was taken from the Metropolitan end 
and styled “Harrow and Rickmansworth Rail- 
way,” and so on backwards as an Irishman would 
say, but that course would have given every pre- 
cedent letter to R an advantage over the Bill upon 
the essential point in question. The Parliamentary 
agent was alive to this, and took the available “ A’ 
| in the title, thus placing himself tolerably safe, and 
jas it turned out, attaining the coveted position, 
| although it is worth nothing, that if the competing 
|scheme had been named the “ Amersham Valley 

Railway,” as it certainly might have been, he would 
have lost the game so far as this mode of winning 
|it is concerned. The evidence set up in support of 

the Bill differed from the ordinary type, inasmuch 
as it emanated less from parties resident on the 
| proposed line, and personally interested in the 
locality affected, than from the leading gentry of 
|the county, some of whom attended personally, 
|though most expressed their views in a circular 
| which, whatever its intrinsic merits might be, had 

a strong party solicitor’s office flavour about its pre- 
| paration, and furnished the first instance on record 
| of Parliamentary evidence being rendered ina form 
| analogous to deposition. 
| The Duke of Buckingham was the first witness, 

and laid down the law by virtue of his position as 
lord-lieutenant of the county; he was followed 

| by the magnates before referred to ; then came a 

few local witnesses, the engineer, and Mr. Myles 

Fenton, who appears to have been pressed into the 
|service more as an able and experienced witness 
| generally, than as possessing any special knowledge 
| respecting either the line or the Metropolitan 
Company's intended mode of working it; but as 
we read the minutes the Duke of Buckingham and 
the circular settled the whole affair, all the rest is 
merely a species of decorous padding. Every-day 
life illustrates how in a mixed company it fre- 
quently happens that very worthy people fade into 
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comparative insignificance through want of an 
eligible opportunity to assert themselves, and are 
compelled to sit quietly by while their perhaps 
less intelligent but certainly more impetuous 
neighbours carry everything before them by sheer 
boisterous bluster. Such a state of things pretty 
accurately represents the position of the Great 
Western, Amersham, and Aylesbury Railway Bill 
before the Rickmansworth Committee. The Bill 
commenced its career unluckily by being thrust in 
as a stop-gap to the settlement of the two first 
cases between Uxbridge and .iickmansworth merely 
because of some technical detail about plans. 

Its tribulation was further increased through an 
arrangement made by the Committee purporting 
to be in the interests of time (for the Easter holi- 
days were closely approaching) by which the usual 
opening speech was dispensed with, and the salient 
points of the case had therefore to wriggle their 
way into the minds of the Committee, if they ever 
got there at all, through the mouths of the local 
witnesses and the engineer. Then followed the 
opposition, in which the Great Western Company 
seem to have gone out of their way to cut the 
throat of their own and the North-Western oppo- 
sition to the Metropolitan Bill, by making it clear 
to the Committee that the independent project 
although professedly an extension of their own 
system to effect the very purpose their formidable 
rival was contending for, had nothing to expect 
from them. Thus environed, Mr. Pember appeared 
before the Committee as counsel for the Great 
Western, Amersham, and Aylesbury Railway, to 
open and close his case in one speech, and in the 
face of a brilliant opposing array, including a duke 
in proprid persond, and fifty-four country justices 
on paper, we need hardly anticipate matters by 
informing the reader here what the result was. 

We must again digress a little to say a few words 
about the financial cases of incorporating com- 
panies, as presented to Parliamentary committees 
in these days. Time was when promoters came 
with a ponderous subscription contract represent- 
ing fabuleus amounts of money to be devoted to 
railway enterprise ; but railway enterprise, like a 
good many other commercial dogs, has had its day, 
and no sane man ever talks now about subscriptions 
before the passing of the Act, any further than to 
cover preliminary expenses. Now, in the cases 
under consideration, the Bill of the Uxbridge and 
Rickmansworth, and the Bill of the Great Western, 
Amersham, and Aylesbury lines, were parallel as 
regards their financial condition, that is to say neither 
of them had any case worth substantial regard in 
that respect. This was made clear enough to the 
Committee in both instances, but they passed one 
and rejected the other, leaving the question still 
open as to what importance Parliament attaches to 
this part of the subject. The North-Western Com- 
pany had nothing to do with the Aylesbury inde- 
pendent scheme, or probably the Bill would have 


stood a better chance, for that company, when | 


dealing with the Uxbridge and Rickmansworth 
line, avoided the blindfolded policy of its great 
neighbour, and (correctly gauging the feeling of 
the Committee) had the tact at the last moment to 
say a word in favour of that railway by admitting 
the company’s willingness to work it. 


Throughout the whole proceedings the conduct | 
of the two leading companies bears a suicidal com- | 


plexion as regards their common interest, always 
supposing that it is their common interest to aid 


each other in keeping their respective territories | drawing-room windows. 


on the route, but it may be only a link in the chain 
which is being mentally forged at Metropolitan 
head-quarters. 

Returning to the group we have only one Bill 
remaining to deal with, which is the London and 
North-Western (Rickmansworth, Amersham, and 
Chesham Railways). That this Bill was promoted 
in a bond fide spirit we think there can be no doubt 
on reading the case submitted to the Committee — 
the object of the line is much more enigmatical, as 
it went neither to Amersham nor Chesham, and 
ended in open country, effecting nothing nor pro- 
mising anything in the direction of Aylesbury, and 
the most amusing feature about the proposal is 
that it did more towards proving the Metropolitan 
case between Amersham and Aylesbury than the 
Metropolitan Company themselves. Mr. Pope, who 
spoke for the Bill, boasted, in allusion to the 
Metropolitan evidence, that he did not bring gentle- 
men of birth and position in the county to support 
his case, he brought the tradesman and artisan to 
whom the railway would be really a pecuniary 
benefit, and who represented the intelligent portion 
of the middle classes, and very ably too did they 
represent it, so far as their own interest was 
concerned, for almost every man of them admitted 
that he should be glad to see the railway continued 
to Aylesbury, although as in duty bound (consider- 
ing the item of time and expenses) he preferred the 
line promoted by the London and North-Western 
Company, whatever its demerits, to any other. 
| The question of goods traffic formed the only 
| point upon which anything like a plausible stand 
| was attempted by the opponents of the Metropoli- 
| tan scheme. They contended that the Metropolitan 
jline in course of extension northward is wholly 
unprovided with accommodation for London distri- 
| bution purposes in this respect, and certainly the 
dragging of a dozen trucks filled with cattle halfway 
round the inner circle (if ever completed) does sug- 
gest a novel spectacle to the underground traveller, 
irrespective of effuvia and other habitual demonstra- 
tions of their presence; but the Committee regarded 
such trifles with truly fatalistic apathy, and appear 
to have considered that the goods traffic wasa matter 
that might be safely left to Allah—if it should 
ultimately turn out that goods and animals must 
be carried on the line, then Allah will provide the 
accommodation necessary for them—and so the 
only stout plank of the opponents got swamped 
with the rest of the arguments against the Bill. 

One part of the proceedings involved a definition 
of the word “suburban,” it being allowed that the 
Metropolitan and District Companies are entitled 
to include the suburbs of London within their 
legitimate territory. Mr. Pope thought the term 
jooune be stretched as far as Chesham, which was 
ingenious enough considering his company were 
promoting a line there that would yield compara- 
tively no returns unless a rich residential popula- 
tion could be got into the district, but Mr. Fenton 
stated that the South-Eastern Company were 
| prosecuting lines which are between thirty and 
forty miles out of London, and they called them 
from their point of view suburban lines. After 
that argument would be fruitless. 

Those among us who lament that feudalism and 
autocratic supremacy in our enviable landed 
brethren have died out of these realms, may take 
heart from a portion of the evidence. A land- 
owner opposed one of the Bills upon the ground 
that the line would spoil the prospect from his 
Importing into our theory 
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uninvaded. They first of all got up a squabble about | the fact, as admitted, that a railway is a public 


the North- Western having running powers to 
Uxbridge, which prevented their acting in concert 
upon the Uxbridge scheme, and then when the 
feeling of the Committee on the Aylesbury and 
Rickmansworth became palpable, and matters 
reached the point of desperation they suddenly 
embraced each other, patched up their quarrels, 
and joined hands against the Metropolitan Com- 
pany just in the nick of time to make their con- 
duct, through its glaring transparency, as favour- 
able to that Bill as any evidence that had been 
brought in support of it. 

It is generally supposed that Birmingham is the 
end and object of these Metropolitan piecemeal 
extensions, but why stop at Birmingham? As 
somebody else has said, the goal of to-day is the 
starting-point of to-morrow, and while the ball is 
rolling what is to prevent another gigantic railway 
system being established between London, Edin- 
burgh, Dublin, and over the whole of the United 
Kingdom? Birmingham is the first important town 


convenience, one wonders where individuals of 
this calibre will find a social status when this 
country becomes a republic. 

Then came the reply, that dearly beloved much 
coveted last word. Sir Edmund Beckett conducted 
| this part of the case, and seldom has that veteran 
| had more favourable circumstances toaid him. Here 
was a fertile and picturesque locality starving for 
want of railway communication—that was allowed 
on all hands to begin with—but there was a well-to- 
do railway company paying a 5 per cent. dividend 
asserting its willingness and ability to provide the 
accommodation required. Then came a duke and 
fifty-four paper magistrates, whosaid the line wasthe 
one best adapted for the county generally and ought 
to be sanctioned; and lastly here was a Committee 
facile as wax to all those impressions. Sir Edmund 
revelled in a plethora of riches; in short to such a 
pitch did his palpable certainty of success carry 
him, that in lieu of his customary bearing towards 
opponents, he adopted what Mr. Pape styled a light 








and airy tone throughout, and decapitated them in 
the pleasantest manner possible. 

Sir Edmund Beckett is about to leave the Par- 
liamentary bar—this being avowedly his last session 
—a long able and successful career entitles him to 
respect ; but we question much if it will ever be 
accorded without reserve by those who believe in the 
adage “manners make the man ;” in his departure 
legal vituperation loses a powerful exponent ; com- 
mon civility will probably come into fashion again 
in committee rooms, and a vast quantity of first- 
class invective will dry up and lose its flavour 
for want of use. Still let us hope that his great 
ability, zeal, and undoubted loyalty to his clients 
will outweigh these minor considerations, and health, 
comfort, and good will accompany his retirement. 

The decision of the Committee has been pretty 
clearly indicated in the course of our remarks; we 
may as well, however, formally record it. The 
preamble of the Bills authorising the Uxbridge 
and Rickmansworth independent scheme and the 
Metropolitan Company's Aylesbury and Rickmans 
worth Railway were proved, the other three were 
rejected, and thus ended the battle of Rickmans- 
worth. The moral deducible from these proceedings 
hinges chiefly upon want of concert between the 
two great companies, and points to the necessity 
of more cordial and energetic co-operation in future 
where their interests are identical, but as they have 
both been prostrated upon their own Bills they 
will probably duly appreciate the policy of drop- 
ping internal differences in the face of the common 
enemy, and organise a better campaign in the 
Lords. 


THE ELECTRIC LIGHT IN WARFARE. 

DvrinG the winter of 1879-80 a great number of 
experiments were made at Chatham in order to 
test the efficacy of different electric lamps and 
machines for military purposes. Major Armstrong, 
Captain Abney, Lieutenants Barker, Darwin, ard 
others were members of the Commission for carry- 
ing them on, and the well-known experimental 
ability of some of these gentlemen, coupled with 
the impartial character of the trials, give the 
results a special value. It is somewhat unfortu- 
nate, therefore, that the official account of these 
important experiments should first be made public 
in a foreign journal. We do not know how it has 
come about, but, so far as we are aware, no Eng- 
lish periodical has as yet been presented with the 
official report, while the French Rérue Industrielle 
for April 27 contains a lengthy summary of it. To 
this article we must confess ourselves indebted for 
the following facts: 

The dynamo-electrie machines tested were thoxe 
of Gramme, Siemens, and Wilde. The Gramme 
machines consisted of type D, driven directly by a 
three-cylinder Brotherhood engine of 14 horse 
power; type C driven by a strap from an engine of 
9 horse power; type A, the ordinary pattern, driven 
directly by a three-cylinder engine; and type M 
similarly actuated. One Siemens machine of the 
large model was driven by a strap from an engine 
of 9 horse power; and two others of medium size 
were driven by a three-cylinder Brotherhood engine 
of 14 horse power. A Wilde machine of large size 
giving alternating currents for the production of 
two lights was rotated by a Brotherhood engine of 
14 horse power, and a single-light Wilde, giving 
either a continuous or an alternating current was 
driven by a strap from a 6 horse power traction 
locomotive; while in addition to these there was 
also an alternating-current Wilde machine capable 
of feeding six of Wilde's electric candles. 

The lamps pitted against each other comprised 
Siemens’ old and new patterns, the large Serrin, 
Krupp’s, Wilde’s hand lamp, Sautter-Lemonnier’s 
hand lamp (the inclined and straight patterns), and 
the hand lamp of Captain Sales. The projectors 
were those of Mangin of 90, 60, and 30 centimetres 
(35 in., 24 in., and 12 in.) in diameter ; of Siemens, 
with Fresnel lens and parabolic reflector; and of 
Wilde. The carbons burned in the lamps were 
those of Sautter-Lemonnier, Siemens, Johnson and 
Phillips, Carré, and Wilde. 

The electrical measurements made were the 
electromotive forces of the generators, the intensity 
of the current producing the light, the difference 
of potentials between the two carbon points, and 
consequently the resistance of the are. Great care 
was taken to preserve the accuracy of these results, 
by a permanent system of apparatus, which was 
verified every day. The mechanical work absorbed 
by the generator was measured by an Alteneck 
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dynamometer ; the intensity of the electric light 
was estimated by Rumford’s method with red 
and green candles, the standard being an Argand 
burner with a Sugg regulator; and a telegraphic 
signal assured that the electric and photometric 
observations on the are were made simultaneously. 
The carbon points were also photographed to get 
the extent of glowing surface. 

The power of the projectors was gauged by 
placing men clad in red, white, and blue tunics at 
distances where the colours could be seen, confused, 
or plainly distinguished ; but this method did not 
give sure results. A better plan consisted in erect- 
ing a screen 6ft. square, and painted with letters 
about 900 yards distant, and turning it round its 
axis until the observers could just read the cha- 
racters, when, at a given signal, the angle was 
measured, Like the former plan, this was depen- 
dent to some extent on the varying condition of 
the atmosphere, and the best method was found 
to consist in planting poles in front of white 
screens and simultaneously comparing the depths 
of the shadows thrown by them on the screen 
while exposed to the projected beams of light. These 
methods, however, gave only relative results ; and 
in order to get quantitative ones, the intensity of 
the sheaf of rays was measured at 600 yards from 
the projector by Rumford’s photometer. In this 
way it has been demonstrated that Mangin’s pro- 
jector is much the best both in portability and 
power, and that the model of 90 centimetres in 
diameter throws twice more light than that of 
60 centrimetres, 

The principal data furnished by the experiments 
are given in the two annexed Tables: the first 
showing the relations of speed, current, work 
consumed, and work utilised for the various 
machines tested; the second pointing out the 
relative merits of the machines as far as work 
utilised in the are is concerned. It will be seen 
that the Gramme machines carry off the palm in 
this respect. It is noticeable also that diminishing 
the resistance of the arc produces a considerable 
increase in the work done in the other parts of the 
circuit, especially the machine, without producing 
a compensating increase in the light itself. 

The advantages and disadvantages of the dif- 
ferent machines are particularised in the official 
report one by one. The two medium-sized Siemens 
machines are preferable for their yielding two 
distinct lights, of a brightness greater than the 
lights of other machines, with the exception of the 
Cand DGrammes. But they are apt to heat up 
if not looked after ; the coil warms up sooner than 
the electro-magnets ; when they are combined the 
direction of the current readily changes, causing 
trouble and loss of time; and an irregular action 
of the lamp leads to strong sparks at the brushes, 
and consequently a rapid waste of these. In short, 
they require more experience to operate them than 
the Gramme machines. 

The Gramme gives a light conspicuously more 
intense than any other ; and it can be entrusted to 
unskilful hands without fear of the wires being 
damaged or sparks produced. After going for six 
hours under the same conditions as the two com- 
bined Siemens machines, and with a current of 
58.5 webers the temperature was only raised 
71 deg. Fahr., whilst in the Siemens machines the 
rise of temperature was 110 deg. Fahr. at the coil 
and 85 deg. Fahr. at the electro-magnets, with a 
current of 55 webers. The electro-magnets of the 
Gramme machine heat faster than the coil or ring, 
so that the maximum temperature can be observed 
without arresting the machine. The sparks from 
the Gramme bushes are very slight, the connexions 
are simple and readily got at, and the yield in the 
are is 47.8 per cent. with a circuit of 0.498 ohms 
external resistance. The number of turns (500) is 
fewer than with the two medium Siemens machines, 
and less than half that of the C Gramme (1200) ; 
therefore the machine is less likely to suffer from 
tear and wear. The high price of 360/., however, 
is an inconvenience, for it is once-and-a-half the 
price of the two Siemens machines. 

The C Gramme is superior to all others in its 
simplicity of management, and it heats so tardily 
that, after going for six hours under the same con- 
ditions as the two Siemens, and the D Gramme, 
with a current of 83.15 webers, the temperature 
only rose some 30 deg. Fahr. The sparks are few, 
the efficiency is about 50 per cent. ; the size of the 
machine is small, and its construction simple ; the 
price (240/.) is about the same as the two Siemens 
machines, with their commutator ; and the current 
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can be split between two lights by means of a 
Blandy bobbin. But the luminous intensity is only 
about 19,500 candles, or about the same as the two 
Siemens machines, and 30 per cent. less than given 
by the D Gramme. Further, the speed of 1200 turns 
per minute must bring about a rapid deterioration 
of the movable parts of the machine. 

The two combined Gramme machines of A type 
cost only 170/.; they are free from excessive heat- 
ing, and from sparks, besides yielding two lights ; 
but the total quantity of light produced is only 
18,500 candles, which is not enough for military 
purposes, and the direction of the current is apt to 
change, and cause trouble and loss of time. 

Wilde’s marine pattern has the advantage of 
connexions arranged to produce little waste of 
mechanism ; it can be entrusted to persons little 
skilled in working it, the coils can be examined 
and re-wound without loss of time, and it furnishes 
two lights, but these lights are comparatively 
feeble. 

As regards the lamps, the preference for military 
purposes is given to that of Serrin as the most 
convenient of the automatic sorts, and the inclined 
hand lamp of Sauttier-Lemonnier is preferred for 
general purposes. Thus it will be seen, that the 
French apparatus has been found superior, not 
only as regards the machines, but the lamps, and 
also the projectors. 


ATMOSPHERIC PRESSURE AT 
LONDON. 

Tue Journal of the Meteorological Society for 
October, 1880, contains a memoir on the mean 
atmospherical pressure at London, by H. Storks 
Eaton, M.A., Librarian to the Institute of Civil 
Engineers. The period of observation embraces 
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+ Practical maximum for continuous working. 


t Notclassed, the construction of the collector appears insufficient. 


ne hundred years, and Mr. Eaton has taken great 
| pains to apply proper corrections to the different 
| series of observations in order that the results may 





admit of inter-comparison from year to year and 
month to month. Beyond explaining fully the steps 
thus taken, the author has attempted no discussion 
of the results. It remains, therefore, to inquire 
what are some of the practical deductions from the 
investigation. What may be termed the normal 
mean monthly pressure, and the limits of variation 
of the mean pressure for each month may be con- 
densely stated as follows : 
Month. Mean Pressure. Variation. 
In. in. 
January .. «. 29.950 + 0.403 
February ... .. 29.961 + 0.450 
March ... s. ~—29.958 * 0.400 
April ogee 29.935 * 0.359 
May... 29. 65 + 0.217 
June me 29.996 + 0.250 
July... a 29.964 * 0.267 
August... 29.97 + 0.225 
September... ... 29.969 * 0.248 
October «. ... 29.909 * 0.343 
November... .. 29.900 pal 0.400 
December ... 29.941 + 0.466 
Year... .. .. 29.952 + 0.131 
It should be understood that these monthly 
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values are each deduced from 100 months’ observa- 
tions of the mean daily height of the barometer, 
corrected to temperature 32 deg. Fahr., and reduced 
to sea-level ; and that by the variation is meant the 
quantity by which the mean of some one or more 
months of the series has been above the normal 
value, and also by which the mean of some other 
one or more months has been below the normal 
value. Thus, the normal value for January being 
29.950 in., the mean pressure of this month has been 
as great as 30.383 in., and as small as 29.547 in. 
These monthly results lead to the inference that 
for normal winds and what is usually called season- 
able weather in January, the mean pressure will be 
about 29.950 in. ; but if the winds are light and 
variable, or chiefly from eastward with cold dry 


weather, the mean pressure of this month may 
be as high as 30.383 in.; or, if the winds are 


strong and stormy, or almost entirely from west- 
ward, with mild, wet, and thick weather, the mean 
pressure of this month may be as low as 29.547 in. ; 
and similarly for the other months. It follows, 
therefore, that if the mean pressure of the month 
could be predicted withaccuracy, the broad features 
of the weather for the month could be foretold. 
This, however, is just the knowledge which is at pre- 
sent unattainable. The law of the variations is not 
known. The series of monthly averages exhibit 
no peculiar features of sequences or fluctuations 
from one to another or from year to year, which 
can guide us to any foreknowledge sufficiently 
accurate for a basis of reliable forecasts of weather. 
All that can at present be said of them is that the 
general means show a maximum of pressure occur- 
ring in June and a minimum in November, with 
subsidiary minima in April and July, and corre- 
sponding maxima in February and August. There 
is no reason to suppose that even another hundred 
years’ observations would alter the position or 
amplitude of the absolute maximum and minimum ; 
and hence it becomes a meteorological problem to 
account for them. 

It should be noticed that the /east variation occurs 
in May, the month before the maximum pressure ; 
and the greatest variation in December, the month 
after the minimum pressure ; that during the five 
months November to March, the variation averages 
0.424, when atmospheric disturbances are most 
frequent ; that during the five months May to Sep- 
tember the variation averages 0.241 ; while in April 
and October the variation has an intermediate value. 
The column of variations scems to be a better expo- 
nent of the weather conditions peculiar to each 
month than that of the mean pressures. 

The monthly and yearly mean pressures have 
seriatim been tried im all imaginable ways for 
evidence of periodicity, in relation to sunspot 
periodicity and otherwise, with, in all cases, nega- 
tive result. 





INTERNATIONAL EXHIBITION OF 
MILLING MACHINERY.—No. VII. 
By D. G. Terrer. 

AT last the time for opening this important 
Exhibition has arrived, and it is pleasing to be able 
to announce that it is a most perfect and complete 
success. As soon as the doors of the Agricultural 
Hall were thrown open on Tuesday morning a large 
number of the most important millers of the 
kingdom and many from Continental cities arrived, 
and notwithstanding the fact that it was a 5s. day 
some 1700 persons passed the turnstiles, all of 
whom were connected with the trade, the general 
public not yet evincing much interest in the 
Exhibition, probably because they are not aware of 
its existence. On Wednesday, His Royal High- 
ness Prince Leopold visited the Exhibition, and 
was shown round the stands by Mr. Alderman 
Hadley, who explained the different systems. The 
attendance on that day, with an admission fee of 
2s, 6d., numbered 700, while yesterday—the first 
day on which the admission was Is.—it reached 

1500. 

Following on with our notices of interesting 
machinery, Messrs. Ganz and Co.'s roller mills on 
the stand of Messrs. Buckholz and Co. claim atten- 
tion. Among the earliest introducers of roller mills 
Messrs. Ganz and Co. have maintained their prestige 
by making every improvement that experience and 
skill have suggested. Our illustrations show the 
latest types of machines. Figs. 1, 2,5, 4,and 5, on 
pages 488 and 48%, illustrate a new three-high roller 
mill of fine construction, built. specially for the 
Elizabeth Mills of Buda-Pesth. The oy of this 
mill are 19} in. lng and 11} in. in diaméter, and aro 


driven by Piat’s differential gearing. The roller 
bearings are made to slide within straight-planed 
and carefully fitted vertical and horizontal guide slots 
arranged in two standardsa a, which are firmly bolted 
toa substantial bedplate. The middle roller carrying 
the driving pulley is made adjustable within the 
horizontal slots, while the top and middle roller are 
adjustable in the vertical slots, so that the rollers 
must be parallel as soon as their surfacescome into 
contact. The top roller ) presses with its own 
weight down on to the middle roller ¢, and as the 
weight proper of the lower roller d draws it away 
from the middle roller with which it has to form a 
pair, it is counterbalanced by two lever weights 
acting on the bearings of this roller, and pressing it 
with the same pressure upwards as thet of the 
weight proper of the upper roller. The roller 
shafts are fitted between the bearings and the roller 
with Mechwart’'s antifriction ring arrangement, 
which isalready well known. Thisalteration of the 
position of the antifriction ring must be regarded as 
a great improvement, the bearings being almost per- 
fectly relieved of friction, and the appearance of 
the machine being much improved, besides there 
being less liability of accident to the working parts. 
Fig. 5, page 489, represents an improved granula- 
ting mill by the same firm, which is also on view. 

On page 485 we give engravings of some other 
exhibits, namely, those of Mr. C. G. W. Kapler, of 
Berlin. On this page Fig. 1 showsa centrifugal flour- 
dressing machine by this maker, the construction 
presenting no special point of novelty, but the 
general design being neat. The framing is of oak. 
Fig. 2,on page 485, is an end view of Mr. Kapler’s 
roller mill, which is of very substantial design. It 
is employed for either breaking wheat or making a 
direct reduction to flour, in the latter case a very 
large proportion—as much as 40 to 50 per cent.— 
of flour being obtained at one breaking. The 
machine is provided with two fluted rolls, and by 
means of a lever arrangement these rolls can be 
immediately thrown apart if required. The pres- 
sure on the rolls can be nicely adjusted by the hand- 
wheel and screw shown, this screw applying the 
pressure through spiral springs. Fig. 3, on the 
same page, shows Mr. Kapler’s wheat-cleaning and 
ending machine, in which the grain is subjected to 
the action of a series of emery discs and segments 
between which it passes. During the process of 
cleaning, and also during the delivery from the 
machine, the grain is subjected to a powerful suction 
blast, the impurities being thus removed as soon as 
freed from the grain. The machine is of good 
design and construction. 








NOTES. 
Paper BEcTING. 

At the exhibition now being held in Japan, and 
to which we alluded in a recent * Note,” an in- 
teresting feature is the successful use in the 
machinery hall of paper belting. The Japanese 
have long teen celebrated for their manufacture of 
some exceedingly tough descriptions of paper, and 
it is stated that the paper belting to which we have 
just referred has been tested and found much 
stronger than ordinary leather. Now that machi- 
nery is rapidly making its way into Japan, the 
manufacture of this paper belting is of special 
interest to the country, as from the want of proper 
tanning good leather is not made by the Japanese. 

TRANSMISSION BY Meta CaBLes. 

The existing rules for establishing transmission 
by metal cables are by no means perfect, since they 
are based on the static theory of the cable, and do 
not take into account its velocity or its flexibility. 
A manuscript memoir has just been deposited with 





the French Academy of Science, by M. H. Léauté, 
treating of the whole subject in an exhaustive 
manner, and giving very approximate rules for all 
cases of transmission by this means. By following 
these rules any engineer will henceforth be able to 
instal these cables under any given conditions. 
The work is divided into three parts, the first con- 
taining the general theory, which is based on M. 
Resal’s researches on the movements of a wire 
(Traité de Mecanique Générale, t.i., p. 321, t. iii. 
p. 271) ; the second comprising the practical consc- 
quences resulting from the theory; and the third 
the rules for establishing teledynamic transmission. 
Tne Evectric Lieut. 

Some decided improvements have recently been 
made in the electric lamps of Mr. J. W. Swan, of 
Newcastle; Tho carton wicks havo bten ré-shaptd 





so as to yicld an arch or ctrona of light which 





gives an increase of the illuminating power, 
Conical reflectors have also been added to the lamps 
to husband the light and project it in a useful 
direction. Each of these new lamps is said to 
furnish a light of at least nine times the power of 
Bray’s single gas jet, and sensibly stronger than the 
triple burner lamps which Mr. Bray has recently 
introduced. We may also mention that Swan's 
lamp was recently tried at the Norwich Fisheries 
Exhibition in circuit with a Crompton arc lamp of 
6000 candle power, and found to answer well, not- 
withstanding its energetic neighbour. We have on 
former occasions advocated the employment of the 
electric light in theatres, and are gratified to hear 
that the new theatre in Panton-street is to be 
lighted by this means. The report which has been 
circulated that the electric hight has a tanning 
effect on the skin, is one of those feeble aspersions 
which will die a natural death. 


CONSOLIDATION OF RAILWAY STocKs. 

Many years ago the North-Eastern Railway 
Company united its several ordinary stocks—Ber- 
wick, York, Leeds, Darlington, Carlisle, &c.—into 
what is so generally known now as North-Eastern 
Consols, and there cannot be the slightest doubt that 
the whole of the holders benefitted by the change. 
At that time the chairman, Mr. Harry Thompson, 
hinted that a similar step would be taken in regard 
to the still more numerous preference shares and 
stock, but the matter has slumbered since. The 
London and North-Western Railway and other 
companies have carried out the idea, and the result 
is that their accounts are no longer encumbered by 
a multifarious number of preference stocks of 
different values and percentages. The North- 
Eastern Railway has now not less than seventeen 
classes of stocks and shares entitled to preferential 
dividends; and it is worth the consideration of the 
Board whether the time has not come for th 
redemption of the pledge of the late chairman. It 
would simplify materially the accounts and the 
books of the company, and would by giving one or 
two stocks instead of seventeen materially improv: 
the position of the preference stock and _ share- 
holders, when the y wished to sell. 


Tue Evectric Licut at THE Post-OFFice. 

The electric light has at length been introduced 
into the Post Office at St. Martin’s-le-Grand. For 
the past few nights the large sorting-room for 
newspapers has been illuminated by sixteen Brush 
lights, each of 2000 nominal candles, and the room 
is now for all practical purposes as bright as day. 
These lights have superseded no less than 400 gas 
jets, which, in a room where between 4UU and 5U0 
persons were at work, raised the temperature of 
the atmosphere to 87 deg. Fahr., and sometimes 
higher. This was an unhealthy state of things, 
and it is satisfactory to know that besides giving a 
superior illumination, the electric light has reduced 
the average temperature of the room by nearly 
20 deg. The Brush generator is driven by a 
Brotherhood engine of 14 horse power, and the 
speed of the bobbin is about 790 revolutions per 
minute. The lighting is a decided success, and 
gives general satisfaction to the sorters, who can 
read the addresses on the newspapers with much 
greater facility. The lamps of Mr. Brockie, which 
we described in ENGINEERING, page 
are, we understand, about to be tmed in another 
portion of the building by the British Electri 
Lighting Company. 

Mo.LecuLark Music. 

The connexion between sound and electricity is 
engaging so much attention just now that it is 
interesting to note the following observation of Mr 
C. R. Ross, communicated toa recent meeting of the 
American Academy of Arts and Sciences. The 
researches of Mr. W. Crookes have made us familiar 
with the phenomenon of molecular bombardment, 
and it has been suggested that this hail of atoms 
could be rendered audible by means of a delicate 
microphone. But such a detector is not really 
necessary, for Mr. Ross finds that the stream of 
electrified particles repelled from a concave mirror 
and playing upon a sheet of platinum rendered 
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incandescent by their blows, gave out a clear and 
musical tone. The best effect was obtaincd when 
the mirror was mado the negative clectrode, only 
a feeble murmur being heard when the mirror was 
made positive. 'The pitch of the note did not depend 
on the number of interruptions in the current made 
by the circuit breaker used with the coil ; but 
setmod entiyely duc td tho vibration of the platinum 
in ifs own ptriol undcr tht imphets of the modle- 
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cules. This vibration was communicated to the 
glass walls of the tube by the enamel rod to which 


the platinum was attached, and produced a sound 
resembling the pattering of rain against a window 
pane, but higher in pitch and more musical. 

“Tur Cry or Tin.” 

It is fairly well known that when a piece of tin 
is bent it emits a faint sound which has been 
termed the “cry of tin,” because it appears to be 
peculiar to that metal. Mr. J. C. Douglas, how- 
ever, finds that it is not really singular, and being 
due to the crystalline structure of the tin, can be 
imitated with other metals of a crystalline forma- 
tion. The reason why it is not generally observed 
with cast zinc or cast iron is that these metals 
break off short before they can be bent sufficiently 
to yield the sounds ; while rolled zinc has its crys- 
talline structure so far destroyed by the mill that 
it is not capable of uttering the cry when bent. 
If, however, a piece of rolled zinc be heated for a 
few minutes to a temperature somewhat below its 
melting point, the metal becomes much less tough, 
and its fracture decidedly crystalline. In this con- 
dition it emits on being bent a cry like tin but 
fainter. Cast zinc cannot be bent so readily, but 
if it be pinched between the teeth, or with pliers, 
it emits the sound distinctly. The practical deduc- 
tion from these experiments of Mr. Douglas is 
that if, as appears to be proved, the peculiar “cry” 
in question is due to the crystalline character of 
the metal, it may either alone, or in conjunction 
with the microphone, become an indicator of the 
crystalline texture of metal beams, and of their 
fitness for a certain class of work. 

A Submarine Coast WARNER. 

In the northern and foggy parts of Japan it is 
the custom for mariners to estimate their distance 
from the shore by blowing their steam whistle, and 
observing the time it takes for the echo to return 
to them; but on certain foggy days, and with a 
particular configuration of the land, the echo does 
not come back, so the method is misleading. It 
has occurred to Professors Ayrton and Perry, 
however, that if the source of sound were placed 
under water at a depth of say thirty feet, where a 
profound calm reigns even in stormy weather, the 
method would be free of these drawbacks. They 
propose to lower into the sea a strong musical 
tongue or reed vibrated by an intermittent electro- 
magnet, and to listen for the returning echo of the 
note emitted by the reed. This could be done by 
dipping a wooden or metallic surface into the water 
and applying the ear to it. The sides of the 
ship itself might even be found to catch the echo 
above the noise of the waves. The idea of sub- 
marine sirens as coast warners was broached five 
years ago by Mr. H. T. Humphreys, but has never 
been adopted, though there is undoubted merit in 
the proposal. Professors Perry and Ayrton’s plan 
is somewhat different, but that it is not wholly 
impracticable is shown by the fact that Messrs. 
Colladon and Sturm distinctly heard, through the 
waters of Lake Geneva, the sound of a bell struck 
nine miles distant. 


Tuk Actinic BALANCE, 

The thermo-pile, however sensitive that instru- 
ment may be, is attended with a number of draw- 
backs when used in the measurement of celestial 
temperatures, and Professor 8. P. Langley, of the 
Alleghany Observatory, U.S., has. superseded it 
by a new intrument which he terms an actinic 
balance. The principle of the apparatus may be 
readily explained, and is similar to that employed 
in duplex telegraphy. A differential galvanometer, 
that is a galvanometer with two equal coils of wire 
wound oppositely round the needle, has each 
coil connected in circuit with a strip of thin steel, 
and the same electric current is split up between 
them. If the resistances of the two steel strips 
are equal, the current will be divided into two 
halves, one half traversing one coil and the other 
half the other coil. These two currents will 
neutralise each other's influence on the needle, which 
will remain undisturbed. If, however, the tem- 
perature of one strip is raised above that of the 
other by exposure to a source of heat, the hotter 
strip will increase proportionately in its electric 
resistance, and the balance of currents on the 


needle will in turn be proportionally disturbed. 
The deflection of the necdle will in fact indicate 
the change of temperature in the exposed strip. 
The strips employed by Professor Langley are 
thin steel bands y},; millimetre thick, } in. long, 


side by side to get a broader surface exposed to 
the heat rays. As at present constructed the instru- 
ment is from 5 to 100 times as sensitive as the 
most sensitive thermo-pile, and its sensibility can 
be increased by coating the strips with lamp-black. 


METROPOLITAN RAILWAY LAND OPERATIONS. 

One of the truest tests of the prosperity of the 
metropolis is the return which at intervals the 
Metropolitan Railway Company’s Land Committee 
gives. During the last year the receipts from rent 
were the largest known—over 71,000/.—or nearly 
3000/7. more than in the preceding year. The great 
bulk of this is received from ground rents, and 
nearly all the property the company owns, from 
Aldgate to the western extremity of the line, is let. 
From the gross receipts, it may be said that on the 
average of last year, 1.53 per cent. for rates, taxes, 
and insurance was deducted, as well as 2.07 per cent. 
allowance for rates, taxes, &c.; 0.11 per cent. for 
bad debts; and 2.15 per cent. for repairs. This 
revenue, it may be stated, is derived from about 
720 tenants. For the last eight years the company 
has been selling a part of its surplus lands and pro- 
perties—and it is remarkable that whilst in the 
height of the past prosperous period it sold in 1873 
land and property to the amount of 100,000/., that 
amount fell irregularly, and in 1879 the amount 
received for such rates was only 5900/. Last year, 
however, sales to the amount of 19,206/. were effected, 
so that in this method there is a second test of the 
increased prosperity of the metropolitan district. 
The surplus lands of the Metropolitan Railway are 
valued at over 951,080/., so that it is evident that 
for some time to come there will be a large revenue 
from this source, and it is probable that as the 
prosperity of the country becomes more marked 
that the sales will still further increase. The 
Metropolitan Railway is in a unique position in 
this respect, but it is clear that with the increase in 
the traffic it is now knowing that the value of its 
lands will also increase. 

ARTIFICIAL SEASONING OF TIMBER. 

To prepare timber for the sounding-boards of 
musical instruments, so that they are not influenced 
by variations in temperature and atmospheric 
changes generally, Mr. C. René, pianoforte manu- 
facturer of Stettin, Germany, has devised a plan by 
which he makes use of the property of oxygen, par- 
ticularly of that ozonised by the electric current, 
to artificially season the timber. The first impulse 
to experiments being carried out in this direction 
was given by the well-known fact that wood, which 
has been seasoned for years, is much more suitable 
for the manufacture of musical instruments than if 
used soon after it is thoroughly dried only. Mr. 
René claims that instruments made of wood which 
has been treated by his oxygen process possess 
a remarkably fine tone, which not only does not 
decrease with age, but as far as experience teaches 
improves with age as does the tone of some famous 
old violins by Italian masters. We are further told 
that the sounding-boards made of wood prepared in 
this manner have the quality of retaining the sound 
longer and more powerfully. A number of pianos 
manufactured at Mr. René’s works, and exported 
to the tropics several years ago, have stood exceed- 
ingly well, and seem in no way affected by the 
climatic dangers they are exposed to. While other 
methods of impregnating wood with chemicals 
generally have a deteriorating influence on the wood 
fibres, timber prepared by this method, which is 
really an artificial ageing, becomes harder and 
stronger. The process is, we understand, regularly 
carried on at Mr. René’s works, and the apparatus 
consists of a hermetically closed boiler or tank, in 
which the wood to be treated by the process is 
placed on iron gratings; in a retort, placed by the 
side of the boiler and connected to it by a pipe with 
stop-valve, oxygen is developed and admitted into 
the boiler through the valve. Provision is made in 
the boiler to ozonise the oxygeu by means of an 
electric current, and the boiler is then gently fired 
and kept hot for forty-eight or fifty hours, after 
which time the process of preservation of wood is 
complete. 

LIGHTNING CONDUCTOR. 
On the 6th instant, an interesting lecture was 
delivered at the Royal United Service Institu- 
tion, by Captain James Bucknill, R.E., on the 
application of lightning conductors to buildings and 
magazines. The lecturer, with the assistance of 
capital diagrams, explained the action of thunder- 


forcibly against any reliance being placed on the 
safe-circle theory, which has been revived of late 
both in this country and in France. Much was 
said in favour of iron rather than copper for con- 
ductors, (a) because some samples of copper are so 
deficient in conducting power as compared with 
the best samples of copper, and iron being more 
constant in its conducting power; (b) because 
equal conducting power can be purchased in each 
for the same money, and there being a greater mass 
in the iron conductor, it is heated less by the same 
current of electricity ; (c) because the fusing point 
of iron is much higher than that of copper ; 
(d) because it is less liable to be stolen, or 
accidentally damaged. On the other hand, it was 
admitted that the small copper ropes and bands 
are less objectionable from an architectural view, 
because less observable. It was urged that pliable 
wire ropes are better than bands, rods, pipes, &c., 
because the conductors can be continuous and with- 
out joints. For general purposes wire ropes 
weighing 6 lb. per yard if of iron, and 1 lb. per 
yard if of good copper, were considered sufficient ; 
and in the event of a conductor being carried up 
one side of a building along the roof and down 
the other side a reduction of one-half in the con- 
ductivity was recommended if two good earth 
conexions are provided. For a monument or spire, 
therefore, a 6lb. iron wire rope and one earth con- 
nexion, and for a dwelling house a 3]b. iron wire 
ropeand two earth connexions, are recommended. 
Lofty rods were not advocated, but advantages 
were claimed for the multiple points. The very 
different amount of surface considered to be 
necessary by various authorities was stated, and 
this part of the subject was entered into very 
fully by the lecturer, some of whose arith- 
metical deductions were curious; especially those 
relating to the indifferent conducting power of 
water, as compared with the metals. The fact 
that the electrical resistance of copper and of water 
differ so greatly is brought home more thoroughly 
to our minds by the statement that a bar of water 
one yard long offers as much resistance as a copper 
bar of same diameter, and of a length equal to 
seven times the distance of the moon! Reasons 
were given for employing large earth connexions, 
and for using coke or ashes as an enveloper and 
intermediary, their conducting power and low ccst 
being such that they can be so used with very good 
effect. The lecturer, who was employed last 
summer in testing and inspecting a large number 
of the Government conductors on magazines, 
advocated that sliding joints should be discon- 
tinued, and that all joints, whether screwed, 
rivetted, or otherwise, should, in addition, be 
soldered. Until this be done he stated his disbelief 
in the value of electric testing, but that with con- 
tinuous conductors and properly constructed earth 
connexions the electrical testing would at once 
become useful. An ingenious instrument was 
exhibited which had been designed by Captain 
Bucknill, for testing resistances not exceeding 
11,000 ohms. The arrangement, which is very 
portable, combines a Wheatstone’s balance, coils, 
galvanoscope, key, and terminals, with a small 
voltaic battery, which may or may not be added 
as desired. The whole forms an absolute testing 
arrangement, and the tests can be made quickly 
and without any difficulty. We propose in a future 
number to give a drawing and details of this 
apparatus, which is manufactured by Messrs. 
Elliott Brothers, Strand. 








FOREIGN TECHNICAL LITERATURE, 
Tne Army and Navy Journal (New York, April 23) 
understands that the trials made on the Potomac with 
the Brayton petroleum marine engines have proved very 
satisfactory. The official report has not yet been pub- 
lished, but is expected to be favourable. 





Dingler’s Porytechnische Journat (Augsburg, second 
April number) describes a number of new patents; 
amongst others, various improvements in vertical boilers 
and rock drills, and the latest patents connected with 
smelting-work. 





Der Praktische Maschinen-Constructeur (Leipzig, No. 7) 
bas a continuation of the series of papers on rotary 
pumps. <A drawing and description is also given of a 
boring and shearing machine constructed by H. Schliiter 
Neustadt, which is chiefly noticeable for its simplicity 
and strength. 





storms, aud showed that they were least to be 





and ,; in. wide, and several of them are placed 


dreaded over non-conducting arcas. He argued 





The Moniteur des Intércts Mui¢riels (Bruséels, May 1) 
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mentions that a project has been submitted to the 
Italian Chamber for contracting with an Italian com- 
pany to carry annually for 15 years 200,000 tons of coal 
from England to Italian ports. The company will have 
to build 15 steamers in order to execute the contract, if 
concluded, 





The Raiheay Review (Chicago, April 23) publishes a 
long article by Albert Fink, upon the influence of water 
carriage on railway rates, In his opinion, railway 
managers in the United States are powerless to regulate 
freight charges, this being done for them by the water 
carriers. He considers that the regulation of charges 
may be safely left to competition, which will always keep 
them down to the lowest paying level. 





La Gaceta Industrial (Madrid, April 25) states that 
the value of English machinery imported into Spain and 
her colonies during the month of March was 60,000/. 
against 28,000/ in the same period of 1880, It con- 
siders that the increased demand which these figures 
show, ought to a great extent to be met by native shcps, 
which would have the advantage over English ones of 
employing cheaper labour, and of obtaining material at 
a lower price than firms in this country. 





The American (Philadelphia, April 23) extracts the 
following details from the census report on the statistics 
of the iron and steel production of the United States 
during the past ten years. The capital invested has 
increased nearly 90 per cent., and now amounts to 
23,000,000 dols. The total value of the iron and 
steel produced during the past year is estimated at 
70,921,820 dols. The greater part of this is produced 
in Pennsylvania, where more than half the capital is 
invested. 





The Deutscher Submissions-Anzeiger (Berlin, May 1) 
reports favourably of the state of the market for 
Bessemer pig and spiegeleisen. It states that the large 
works are so full of orders for Bessemer rails that they 
have put the greater part of their furnaces on to the 
production of Bessemer pig, thus considerably reducing 
the production of ordinary pig iron. It is said that some 
of the works are engaged up to the end of September. 
Angles and girders are also in demand, but not sufficiently 
to warrant an advance in price. 





The Scientific American (New York, April 23) con- 
tains an account of the Chicago police telephone and 
patrol system which is being introduced throughout the 
whole city. District stations are established at convenient 
points, with reserve police, and an ambulance wagon 
always on the spot, containing blankets, stretchers, &c., 
connected by telephone to public alarm stations, placed 
at suitable points along the street, keys of which are 
supplied to respectable citizens and to all policemen. 
Illustrations and details of the appliances are given, 





The Bulletin of the Ameriean Ivon and Steel Associa- 
tion (Philadelphia, April 20) gives an extract from the 
Boston Commercial Bulletin, showing that only about 
17 per cent. of the American exports are manufactured 
goods, and that this quantity represents only about 4 
per cent. of the total manufacture. It urges therefore 
that every effort should be directed to the extension of 
this branch of the export trade, saying, “that we can do 
so in time, provided our industries are properly protected 
by a well-adjusted tariff, is evident from the rapid 
strides already taken towards this end.” 





La Lumiére Electrique (Paris, April 30) contains an 
article by M. Marcel Deprez on a galvanometer suitable 
for industrial purposes. He points out that the condi- 
tions to be fulfilled by such an apparatus are facility of 
transport and adjustment, accuracy and rapidity of work- 
ing, and simplicity and strength of construction—none of 
which are fulfilled by the ordinary laboratory instru- 
ments, which are too delicate and too easily affected by 
external influences, He describes an apparatus of his 
own construction, which he considers meets these re- 
quirements. 





L’Electricité (Paris, April 23) has received a suggestion 
for a method of preventing wrecks, which at any rate 
possesses the advantage of novelty. The idea of the 
originator is that wire ropes should be fixed parallel to 
the coast line at dangerous points, submerged at such a 
distance as to enable vessels to anchor to them during 
astorm. He bases his plan on a statement that during 
the late storm on the north-east coast, seven vessels 
which had dragged their anchors in the Firth of Forth 
were prevented from running on shore by their catching 
in the submarine telegraph cable. 





According to Der Lieferant (Vienna, April 20), Aus- 
trian trade, at least as far as iron and engineering are 
concerned, is in a flourishing condition. The demand 
for merchant iron, both for home and export, is said to 
be much better than it was this time last year. The 
shipments of wire have also increased largely, whilst the 
engineering shops and shipbuilding iron mills are very 





busy. Rail mills, wagon works, and locomotive shops | 


are full for several months to come. Complaints are 
made that in agricultural machinery Austrian makers 
find it impossible to compete with foreign firms. The 
imports in this department last year amounted to 
400 tons, against 100 tons in 1879. 

L’Electricien (Paris, May 1) reproduces a circular 
addressed to French exhibitors who may wish to hire 
motive power at the Electrical Exhibition. One embody- 
ing similar conditions has been issued to foreigners. 
Motive power will be supplied at the rate of one franc 
per horse power per hour, the contract being for not less 
than 100 days. Discounts will be allowed from this price 
as follows: For contracts exceeding 10,000 francs, 40 per 
cent.; exceeding 5000 francs, 20 per cent.; exceeding 
1000 francs, 10 per cent, Steam will be supplied at 75 
centimes per horse power per hour, under the same 
conditions. A contractor will fix the hours and days for 
the supply of steam and power, by agreement with the 
exhibitors. Electric force will not be supplied. 








The Moniteur Industriel (Paris, April 28) contains an 
article by Mr. Thomas C, Clarke, of Philadelphia, upon 
the engineering profession, which he defines as “ con- 
struction based on scientific principles.” After referring 
to the various classes of work which may properly be 
considered as engineering, the writer points out the 
necessity fora student of combining theory and practice. 
From the facilities now available for studying the theory 
of the profession, modern engineers have an immense 
advantage over their predecessors, who had only their 
own experience to guide them, and who, therefore, made 
mistakes which would now hardly be possible. Mr. 
Clarke lays great stress on the need that engineers 
should be not only thoroughly practical men in their 
own special department, but also thorough men of 
business, acquainted with and able to undertake the 
management of ordinary commercial routine, 





The April number of the Zeitschrift des Vereines 
Deutscher Ingenteure contains anarticle by E. von Képpen 
on the calculation of foundry expenses, the items of 
which he divides into general expenses, cost of material, 
and wages. He considers that the cost of each casting 
should be worked out separately, in order tnat a check 
may be kept upon all prices; and he has tabulated the 
items, and given suggestions as to the form in which 
these calculations should be worked out. 

Herr F. Gantert contributes a paper on new explo- 
sives and their employment in blasting, in which, 
after describing the various kinds of dynamite, &c., at 
present in use, he gives tables showing the purposes for 
which each is best adapted, and the most suitable 
charges to be used. 

A number of new machines are also described in the 
same paper. 





Science (New York, April 16) publishes an abstract 
of a paper on the “ Coefficient of Safety in Navigation,” 
read before the Naval Institute of Annapolis, by Pro- 
fessor W. A. Rogers, of Harvard University. Referring 
to the fact that for many years the ratio of loss as com- 
pared with the increase of tonnage afloat has been 
steadily increasing, the author coasiders that probably 
seven out of ten wrecks occur from preventible causes. 
In his opinion, what needs to be defined is the average 
number of miles error in latitude and longitude which 
may be fairly charged upon a single observation at sea 
under ordinary circumstances. It is then necessary to 
find the coefficient by which this number must be 
multiplied, in order to secure absolute safety, as far as 
can be done by human means. Particulars are given of 
the various experimental observations which have been 
made in order to decide this point, and of the different 
causes of inaccuracy in ordinary observations taken at sea. 





A paper by Central Inspector E. Tilp is published in 
the Zeitung des Vereins Deutscher Eisenbahn-Verwal- 
tungen (Berlin, May 6). After pointing out the import- 
ance of the question of continuous brakes, the writer 
expresses the opinion that—except on English and 
French Railways—continuous brakes are hardly neces- 
sary for any but express and mail trains. Friction brakes 
he does not consider satisfactory, the application of them 
being uncertain, difficult to estimate and regulate, 
costly in adoption, and too much dependent upon the 
strength of the material. Of the atmospheric brakes, 
either vacuum or compressed air, Mr. Tilp considers the 
Hardy vacuum brake the best, combining simplicity, 
easy manipulation, cheapness, and regularity. 

A discussion on the same question at the April meet- 
ing of the Verein fiir Eisenbahnkunde is reported in the 
same paper. Mr. Bartling, of Hanover, described the 
conditions to be fulfilled by an efficient brake, as follows: 
The brake must be continuous and capable of being 
applied from any part of the train; the power must be 
under control, so that the brakes can be rapidly applied, 
with a gradual pressure and not with a sudden blow ; 
the construction must be strong and simple. The 
systems which he considered most nearly fulfilling these 
requirements are—the Heberlein brake, the Smith, 
Hardy, and Sanders vacuum brakes, and the Westing- 
house compressed air brake. 





The Zeitung des Vereins Deutscher Eisenbakn-V'er- 
waltungen gives an abstract of the official report on 
German railways in 1879, from which it appears that 
there were in working at the end of that year 32,890.40 
kiloms. of line, of which 20,623.49 kiloms, were State 
property, 3551.89 kiloms. private property under State 
management, and 8715.02 kiloms. private lines under 
the management of the proprietors. The cost of tho 
construction and repair of these lines up to the date of 
the report was 8,621,209,351 marks, giving an average 
of 261,364 marks per kilometre. The average cost under 
the three heads varies as follows: 

Marks per Kilometre. 
270,45 


State railways eee see su 270,454 
Private railways under State ma- 
nagement ... pom ove a 305,683 
Private railways under proprictors’ 
management ove i 222,559 


The highest cost per kilometre was that of the Berlin. 
Potsdam-Magdeburg Railway, 444,663 marks per kilo- 
metre ; the lowest that of the Rubland-Lauchhammer 
line, viz., 15,640 marks. The receipts during 1479 were 
66,513,714 marks, giving an average of 26,658 marks 
per kilometre, of which 24.9 per cent. was received from 
passenger traffic. The average distance travelled by 
each passenger was 305 kiloms. The goods receipts 
amounted to 64.9 per cent. of the total, 143,163,312 tons 
having been carried at an average rate of 4.7 pf. per 
ton and kilometre. The remaining 1.4 per cent. of the 
receipts were obtained from the carriage of passengers’ 
luggage, dogs, carriages, &c. The total profit was 
362,239,500 marks. The rolling stock at the end of 
1879 consisted of 10,821 locomotives, 19,692 carriages, 
4778 luggage vans, 67,825 covered goods wagons, 4919 
horse boxes and cattle trucks, and 140,448 open goods 
wagons. Many other details are given, but the above 
are the most important. 





We take the following extracts from a letter con- 
tributed to the Jron Age (New York, April 14) by Mr. 
F. G. Fricke, Lucy Furnaces, Pittsburgh. “I give you 
a description of the methods employed by me in the 
estimation of phosphorus, sulphur, and manganese in 
iron or steel. For phosphorus, from 1 to 14 grammes 
(according to the supposed amount of it in the material) 
are dissolved in nitric acid of 1.20 specific gravity, the 
solution evaporated to dryness in a platinum dish, 
ignited till all nitric acid is driven off and the combined 
carbon burned, dissolved in an excess of concentrated 
muriatic acid, evaporated to small bulk, diluted with 
water, filtered, neutralised by ammonia; peroxide of 
iron redissolved in nitric acid, heated to about $0 deg. 
Cent., and phosphorus precipitated by an excess of a 
solution of molybdate of ammonia in nitric acid. After 
standing in a temperature of about 50 deg, or 60 deg. 
Cent. for one or two hours, the precipitate has settled, and 
leaves a supernatant liquor, perfectly clear, and without 
atrace of phosphorus. The solution of molybdate of 
ammonia should not be too diluted, and yet deposit no 
molybdiec acid on being heated to 60 deg. or 70 deg. Cent. 
After filtering, the precipitate is taken up by diluted 
ammonia, a few drops of muriatic acid added, and the 
liquor filtered off from any silicic or molybdic acid sepa- 
rated after a while. To this filtrate is added magnesia 
solution of such concentration that 5 «.c. will precipitate 
about 0.02 grammes of phosphate of magnesia. After 
one or ty7o hours it is all separated, and can be filtered 
and weighed, so that an analysis can be completed in 11 
or 12 hours. 

“In estimating sulphur, I dissolve 10 or 15 grammes in 
muriatic acid, pass the generated gases through a 
solution of bromine in water acidified by muriatic acid, 
boil gently for half a minute, add chloride of barium to 
the obtained sulphuric acid before bromine is expelled, 
evaporate to small bulk, filter, and weigh. Reaults 
can be obtained in from five to six hours. For very 
accurate determinations of su!phur in pig iron, the 
insoluble residue of silica and graphite would have to be 
fused with soda and saltpetre. In one case, where neither 
the bromine nor the lead process gave a trace of sulphur, 
I found .005 per cent. The estimate of sulphur, by dis- 
solving iron or steel in aqua regia or bromine, is 
impossible, on account of the presence of large quantities 
of oxide of iron. The determination of manganese 
presents more difficulties than that of sulphur or phos- 
phorus. T still use the old acetate of ammonia process, 
as, although tedious and slow, I think it still the most 
reliable. By this process very accurate and uniform 
results are obtained.” 

Tue Frencu Iron Trape.—Business has continued 
active in the French iron trade. There has not, however, 
been any advance in prices. 





CARRIAGE EARNINGSJON THE GREAT NORTHERN 
RAtLwaY.—From data furnished by an official table it 
appears that every first-class carriage on the Great North- 
ern Railway earned in the last half-year 463/.; every 
second-class carriage earned 5491.; and every third-class 
carriage 5461. In the calculation the composite and coupé 
carriages are sunk, and as the larger part of the compart- 
ments in these are first and peace class, it is clear that the 
third-class carriages earn the most, the second class take 
ee rank, and the first class are the least pro- 

uctive. 
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~ APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
MAY 9, 1881. 
In the Cases of Inventions communicated from Abroad 
&c., of the Communicators are given in|| 
Italics after the Applicants’ Names. 


the Names, 








Nos. | NAMES, &c., 

Dates. OF APPLICANTS. 

1881 ‘188 

1308 Johnson. Cross. 
McKay and A. 


1899 | D. 
| +2, Glasgow. 
1900 | T. Jackson, Edin- 
burgh. 


1901 | Alexander. Maduin. 


1902 | W. Maiden, Chester, 
| and E. F, Cowley, 
| Walsall. 

1903 | S. Ingram, Man- 

ester. 

oad A. Gartin, London. 


1905 | J. H. Thomson, Shoe- 
| buryness. 

1906 | J. Liston, Glasgow. 

1907 | Haddan. Barthel, 


1908 | W. P. O'Reilly, Peck- 
ham 
1909 Wedekind. 


child. 
1910 Newton. 


Hauens- 


Deboutte 


1911 a. z. Brooke-Hunt, 
Peer’s Court. 

1912 | Lake. Beaudry, Reli- 
veau, Hoitt, Brown, 
and Peck, 

1913 | Lake. eeve. 

1914 Lake. Boynton. 

1915 | Lake. Cawley. 

1916 | Lake, Wiesebrock. 

1917 | Mills. Sternberg. 


1918 Brewer, L£dison, 


1919 | Von Nawrocki. Werk- 
zeug und Maschi- 
nenfabrik Oerlikon, 

1920 B. Samuelson and W. 
G. Manwaring, Ban- 
bury. 

1921 | Johnson. Weber, 

1922 | J. B. Rogers, London. 

ay 4 

1923 | D. MacEachran, 

| Greenock. 

1924 


J. EB. Taylor, P. Allen, 
W. Evans. and D. 
Braithwaite, Man- 

| _ chester. 

1925 | J. Askew, London. 

1926 | F. — lerken- 


and TT. Moore, 


1927 | H. ut Macclesfield. 
1928 | G. L. Scott, Man- 
chester. 
1929 — de Sparre, 
Paris. 
1930 | Engel. Ovle. 
1931 | Haddan, (Tisselin). 
1932 | T. Stevens, Coventry. 
1933 | D. Woollatt, Burton- 
on-Trent. 
1934 | Johnson. Seck. 
1935 | J. Hickisson, London. 
1936 | J. Richardson, Gains- 
| borough. 
1937 | C. T. Jacoby and W. 
| a Notting- 
1938 | M. H. Gerring, Far- 
| ringdon, and R. E. 
Rumsey, Lewis- 
| 
1939 "a C.8. Smith, Leicester, 


1940 | N. y a4 Muelheim- 
| on-the-Rhine. 


1941 Longsdon, Arupp. 

1942 | J. Brockie, Brixton. 

1943 | Brewer. £dison. 

1944 . J. Klein, New 
York, U.S.A. 

1945 | Fiechter. Christian, 


| Brothers, and Co. 


T. Wilson, London. 

} 

1947 |v. Sherwood, Bir- 
ingham. 


| 
1948 A. Gene, Aston. 
1949 | Brydges. (Wege). 


1950 | Lake. 


1946 


(Maiche), 








| 
| 


ABBREVIATED TITLES, &c. 





Apparatus for folding paper, &c. 
Dough kneading machine. 


Controlling the supply of hot and 
cold water for domestic purposes ; 
the construction of taps or valves, 
_ cisterns, and water-closets, | 

c 
Harvesters. 
Tools for cutting tubes, &c. 





| 

Fireplaces for dwelling-houses. 
Machines for ornamenting wood, 
onl by means of pressure and || 
mecieetelegpeshie apparatus. | 


Assorting and branding corks. i] 

Setting up and working the pressing || 
bars of paper-cutting machines. 

Vegetable and fruit paring knives. 


Production of magnesia. 


| 
| 


Shaping, drilling, boring, and fac- || i 


ing metals. 
Food for cattle. 


Burnishing the heels of boots and 
shoes, (Complete specification). || 


Manufacture of perforated cylinders 
or blocks of terra-cotta, &c. (Com- 
plete specification). 

Giving information by cards or)| 
tablets. (Complete specification). 
Manufacture of white zinc pigment. 
ens ores, 

spar 

Carbon conductors for incandescent | 
electric b 

Self-acting machines 7 4 cutting 
rifle grooves in rollers, 


Harvesting machines. 


Reeling, spinning, doubling, and 
twisting silk, &c. 
Electric lamp. 


Separating iron from charcoal and 
from liquid or semi-lsquid sub- 
stances, &. 

Preparation and drying of the 
matrixes used for castung nner | 
type plates. 


Cooling milk, &c. 

Com bined clinometer and prismatic 
com pass. 

Paving flags and tiles. 

Manufacture of ap liances com- 
posed partly of vulcanised caout- 


chouc. 
Alarm signals in railway trains. 
Ventilating railway and other car- 


Triages. 
Treating materials for sanitary pur- 
poses. 


Weaving fancy articles for Christ- || ; 


mas and other cards, &c. 
Obtaining aud applying motive) } 

power. | 
Mills for grinding grain, &c. 
Infants’ feeding bottles. 
Apparatus for cutting cheese, &c. 


Apparatus to be used in bleaching. 


|| M 
Main and thrustjblock bearings of 


crank and propeller shaft, and || 
preventing such from becoming || 
overhea’ 

Breaking down coal, &c., in ‘mining || 
or tunnelling operations. \ 


Combustible gas, and apparatus 
therefor. 
Fastening of tyres to railway 


wheels. 

Electric arc lamps 

Systems of electric lighting. 

Pneumatic refrigerating machines. | 
(Complete specification). | 

Separating solid particles from 
grinding machinery. |} 

Registering, checking, and mea-|| 
= the fares taken on public 
ve | 

Liquor ond other like frames or| 
stands. 

Manufacture of direction lables. 

—— 3 machines or stocking 
ram 

Electrophonic or telephonic appa- 
ratus, 





“ENGINEERING” ILLUSTRATED PATENT RECORD. 


CompiLep By W. LLOYD WISE. 











Nos. 
| NAMES, &c. 
and 4 
Dany, OF APPLICANTS. 
|May 4 
| 1951 | M. C. Denne, East- 
bourne, and T. J. 
| May 5| Denne, Red Hill 
1952 | J. Thomas, Brixton. 
1953 | Pieper. Schwartzkopf. 
1951 F. Attock, Manchester. 
1955 | H. Thibalt and T. 
| Hawkins, San Fran- 
cisco. 
1956 Lake, (Khotinsky). 
1957 | Weldon. Benker and 
Lasne, 
| 1958 Abel. Langen. 
1959 | R. 4H. Robinson, 
Derby. 
1960 | Haddan. Tisserand, 
1961 | P. Higgs, New York, 
U.S.A. 
1962  Haddan. Peck. 
1963 | Von Nawrocki. Faber, | 
1964 A. and R. F. Heath, 
Birmingham. 
1965 A. Whicker, Birming- 
1966 | W. Jones, Manches- | 
r. 
1967 | W. H. Stevens, Leices- 
ter. 
1968 Lake. Bouliguine. 
ay 6 
1969 A. M. Hopkins, Bir- | 
mingham. | 
1970 Abel. Bindschedler 
and Busch, | 
1971 Haddan. Prentice, 
i972 Wirth. Rettig, 
1973 | H.C. Gover, London. 
1974 H. WN. Lay, Rum- 
leigh, - Bulford, | 
Calstoc. 
1975 | G. v " Hinchley, | 
Handsworth, 
1976 | J. Carrick, Glasgow. 
1977 F. H. P. P. Oram. 
| Tottenham. 
| 1978 | Wilding. Thiele and 
Holzhause., | 
1979 | Beck. Jungmann. 
1980 _ Edwards. Strauss. 
ay 7 
1981 G. Giles, Birmingham. 
1982 | T. ee, Ard- 
1983 C. 7 Pollard. Burnley. 
984 | H. Knight, Ryde. 
1985 L. J. Groves, Glasgow. | 
1986 Allison. (Redares and 
Bouviez), 
1987 T. Coulthard, Preston. 
1988 A. Munzinger, Olten, 
Switzerland. | 
1989 | 8. Posen, Offenbach- 
on-the-Main. 
1990 De Pass. La Société 
Francois Lebacq et | 
Kretz, 
1991 | H. A. Davis, London. 
1992 | T. © Osney. 
1993 +E. G. C. Bomford, 
Fladbury 
904 G. E. iherwis, Bir- | 
mingham. 
1995 Lake. Gates, 
1996 | M. Conrath, London. 
1997 | F. Hipgrave, Strand. 
1998 J. H. Aveling and J. 
J. Hicks, London. | 
1999 Lake, Spencer, 
ay 9 
2000 Edwards. Schiitz, 
2001 | Bonneville, Biennait. 
| 
2002 | E. Wolff, London. 
2003 W. W. Greener, Bir- | Bre 
mingham. 
2004 4H. Collet, Paris. | 
2005 | W.T. Harvey, London. | 
006 | Jackson, (Duché). 
2007 J. L. Walker and J. 
W. Jowett, Elland. 
2008 | Hunt. AMMarchier. 
2009 | J. F. Harrison, Brad- | 
ford. 
2010 | Haddan. Godefroy. | 
2011 | E. L. Taylor, Phila- 
delphia. 
2012 | Haddan. Guérolt and 
| Blondel, 
2013 | A. Masson, Bordeaux. 
2014 | 0. Gerike, Berlin. 


} 
Treatment of sewage for production 





ABBREVIATED TITLES, &c. 





Sewing ee ise" auging” or 
‘un gauging 


F bottles 
jee water level and tempe- 


a ay in steam boilers by elec- 


sliding” “windows of railway car- 
riages and other vehicles. 

Rotary engines. (Comptete specifi- | 
cation). | 





a -—“ed apparatus for use under | 
r } 
Manufacture of sulphuric acid. | 


Centrifugal machines. 
Valve gear for steam engines. 


Metallic boots and shoes. 

Magneto-electric machines, 
plete specification), 

Machines for elongating nail blanks | 
for horseshoe nails, finishing said | 


(Complete specification). 


(Com- 


Pencil cases, 

 ~ ras A ag knobs, and roses for| 
ver, faa | 
Meters for water, &c, 
Insoles of boots and shoes and middle | 
Electric lighting apparatus. 
Dark lanterns and signal lamps. 





Production of paranitro compounds. | | 


| Lacing nets and studs for Wearing | 
appare. 
| Apparatus used with acoustic in-| | 


struments. 


| Apparatus for stamping, endorsing, || 
| _ &., papers, 


bers for condensing temeal 
pom oo by roasting arsenical || | 


weal cases for holding needles, 
c. 


| stoves & fireplaces for heating, &c. 
| Machinery for tillage of land by|| 


steam, &c., power. 
Manufacture a sweetmeats. 


Furs. 
Portable ted. 


Cornice poles, &c. 
Smoothing irons. 


Stoves and fire-ranges. 

Instruments for cutting open tin 
cases, &c. (Complete specification), 

Appliances for use with seuniey | 
boiiers, &c. 

Toilette vinegar. 


‘omen for spinning and doug 1} 
otton. 


Machines for spinning carded wool. 
(Complete specification), | 
Pastenings for albums, scrap-books, || 


Fire alarm. | 

| 
Umbrellas, | 
Bolting reels for dressing meal. | 
Fastenings for lids of cans, &c. | 


- e and appliances for lathes, 


| Breaking stones and crushing ores, | 


&c. (Complete specification), | 
Holding hats, coats, umbrellas, &c. | 
Manufacture of cigarettes. 1} 
Speculum tubes. \| 


Waterproof boots and shoes. 
Wrought-iron window-frames. 
Isolatng and SS casing for | 

interior of metallic cartridges. || 
(Complete specification), | 
Pencils and penholders. 
echloading firearms. 


os — matter ; manufacture of | 


ure therefrom, &c. 
Paper ¢ cloth or the like for tracing | 


| 
| Machinery for gorking bottles. | 
Mauufacture of 


Preparation of Seneenge from ex- 








Nos | _NAMES, &., 
ates. OF APPLICANTS. 
May 9 
2015 | Lake. Gonne, 
2016 | Johnson. Crocker, 
2017 | E. Solvay, Brussels. 
2018 | G. D. Peters, London, 
2019 | Lake. Brear. 
2020 | mile. Guichard and | 
} 0. 
2021 | E. V. Harris, Win- | 
| _ chester, 
2022 | T. . and C. 
Garthwaite, | 
Haddersane 
2023 | Zwanxiger. Janky and 


J. & C, Rimanoczy, 

2024 | M. Nicolson, London. 

2025 | Clark. Clark, Righter, 
| and Clif’, 


ABBREVIATED TITLFS, &c, 





Securin fe handles on their 

Engraving on glass, &c. 

Manufacture of soda. 

Lining or decoration of railway 
, alTangement of seats, 


Cc, 
Manufacture of sugar. 
| Barometers. 


| Sliding window sashes. 

| Chair. 

Regulator gas burners. 
specification), 

Boots. 

Elliptic spring for cars, &c. 


(Complete 





GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 


For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents, 
1.—Announced May 6. 






































No. | Name No. | Name. No. Name. 
1881 | 1881 | 1881 
216 Dyson. 1692 | Thompson &f 1730 | Dufrené 
1128 | Webb. Morten. (Vuillemin). 
1516 | Thompson, | 1698 | Von Naw- | 1732 | Jensen 
1520 | Applegarth rocki (Atterberg). 
| (Lheureuz), | _ (Schultz), 1734 mmers 
1648 | Gray. 1700 | Lake (Rainey (Angele). 
1652 | Johnson | and Rogers) 1740 | Mewbarn 
(D' Arembé- | 1704 | Atkinson. (Gruyer). 
court) 1706 | Clark(Harris)j 1744 | Abel (Bustin). 
1654 | Clark 1708 | Clark (Ray-] 1754 | Wetter 
(Sourbé). mona). (Florentin). 
1658 | Newton 1710 | Vaughan 1756 | Walker. 
(Thibaut) | _ (Aprazine)} 1758 | Von Naw- 
| 1662 ullen. 1712 | Ritchie, rocki 
| 1668 | Hurst. 1718 | Dickins. (Flemming). 
1670 | Grimston. 1722 | Lumb and | 1762 | Fleming. 
1674 | Vavasseur. Smith. 1764 | Gutensohn. 
1678 | Riley. 1724 | Lake (Crane] 1768 | Wedekind 
| 1680 | Tyson. | Platts, and (Hauens- 
1682 | Wall. Homes). child), 
1686 | Lake (Von | Clark 1770 | Burnside. 
Portheim). "7 (Duchesne). 
Il.—Announced May 10. 
No. Name. No. | Name No. | Name, 
1881 1881 | 1881 | 
931 | Trafford. 1753 Gedge 1791 | Clark 
1191 Seaton. | (Loewe & Co); (Gessner) 
1711 Rams y. 1755 | Christianand | 1793 | Koppen- 
1713 , Wetter | Coates, hagen 
(Boudier & | 1757 | Taylor. 1795 | Schin 
Ellis), 1759 | Abel (Leuffgen). 
1715 | Hornblower | (Schrabetz). 1797 | Goodrick. 
and Dove. }| 1761 | Zyka-Rad- 1799 | Burt, 
1717. Kirk | vinszky, 1801 | Stewart 
1721 | Clark Liedman, &] 1805  Seck. 
(Closson) | Scharrath. | 1807 | Clark 
1725 | Young. 763 | Watson. ( Aughes, 
1727 | Lavender. 1765 | Edwards. Gregory, & 
1729 | Gros. 1767 | Zimmermann) Howe. 
1741 | Croil. | (Holtz.) 1809 Lake 
1735 | Head 1769 | Morgan and (Delany), 
(Davidson). Morgan. 1811 Lake (Sang 
1737 | Groth 1771 | Greig and and,Clolus) 
(Renz and Eyth, 1815 | Suteli’ffe and 
Kaufmann). | 1773 | Morris. Sutcliffe, 
1739 | Alexander 1775 | Fyfe. 1817  Gedge 
(Warner). 1777 | Punch. | (Boden), 
1741 | Jensen 1779 | Morgan 1819 | Macpherson. 
(Honigmann) | (Bahn). 1821 | Witham. 
1745 A 1781 | Bell. 1823 | Kelly. 
(Jablochkoff).| 1783 | Brewer 1825 | Clayton. 
1747 | Lake (Edison). 1827 | Lloyd Wise 
(Mauchain), - 85 | Powell. | __(Derome). 
1749 | Wood. 1787 | Clark 1829 | Heward, 
1751 | Hurter. (Miiller and 1831 ke 
Levett). | (Tredholm). 
1789 | Fletcher. | 








INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 


COMPLETE 


SPECIFICATIONS, 


For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 





tracte of liquori || 
, Combing wool or other fibres. | 
| 


| Warming ap 
Car wheels. 





(Cc —* te specification), | 
Hoisting and lowering apparatus. 
Generating and conveying elec- 





ricity. — 
Scales for weighing. 











No. Name. No. 
| 1291 Lake 1913 
(Beaudry, | 1914 
Beliveau, 
Hoitt, Brown, 1944 
and Peck), | 1955 | 


| 





Name. No. Name. 
-_ (Reeve). | 1961 | Higgs. 
Lak 1962 | Haddan 
(Banton. | (Peck). 
Klein. 1971 | Haddan 
Thibalt and | (Prentice). 
Hawkins, 
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Walton, 


5495 | Burchell. 
5509 | Corke, 
1881 


1 | Robertson. 
2 | Topham. 
3 | Newsum. 


7 | Fulda 
8 Allix 
22 | Claus 


(Uelsmann) 


Johnson 
(De nnay). 
26 | Johnson 
| (Moucheére) 
32 | Bentley. 
2 





45 | Bodington. 
65 | Justice 


(Spalding) 


881 
31 | Gelderand 
Apsimon. 
17 | Grimshaw. 
46 | Osborne. 
53 | Tylor. 
56 | Chadburn, 
61 | Holden. 


71 | Marshall, 
83 | Allison 
(Mourric 


87 Newton 








4697 Beck, 
Engel 


4711 | Abel 
(Thieben), 

4722 | Wirth (Grinz 
weig and 
Hartmann). 

4723 | Howden and 








pe. 
ce William 


4819 | Miiller and 
Adkins, 

4843 | Moore. 

4549 | Leeds. 


4855 | Lake (Mihan) 


No, Name. 
1880 

4967 | Abel (Brocg). 
5483 | Trippett and 


Lake ( Adams) 


4 Craven and 
| Chamber- 
lain 
43 | Watt. 
44 | Hardy. 





NOTICES TO PROCEED. 
I1,—Time for entering Opposition expires Friday, 


May 27, 1881. 


328 


464 


hn 
4 





62 | Chipperfleld. 
66 | Ditchfleld & 
Hothersall 








93 y (Herz 
96 | Main & Dick 
v3 and 
103 | rth. 
132 | and 
1880 
4 } 
+ ) 
4620 
and 
4621 
i< 
1880 
1935 | Manton 
4637 | Jordan. 
4671 | Clark. 
4075 | Lloyd and 
Lioyd. 
4638 | Engel 
( Wohlers) 
4690 | Dickinson. 


(Loewenthal). 


(Armstrong)§ 5 











Hale, 
Hodgson and 
Broadley. 

Spear. 
Pretty 
Johnson 


(MeArthur) 
Alexander 

(Engel). 
Lake (Boomer 
& Randall), 
Clark 





Goddard), 
Henderson 
(André an 
Legrand). 
Orr. 
Alexander 
(Casamayor 


and Senff). 
Clark 
(Fabregas) 





May 31, 1881. 
1881 
133 Lake and 
Taylor. 
143 Brown. 
145 Lake (Bonne- 
157 | Young 
163 | Newton 
(Barner 
178 | Pieper (Va 
& Kaemj 
336 ©69Gandy. 
Wynne 
(Chamber- 
zin and 








PATENTS SEALED, 


1880 


1880 
4857 


4858 





(Evanno) 
Sombart 


(Schneider). 
rs ID 








Crossley. 





1130 
1160 


1583 


1670 


1677 


I1.—Sealed May 6, 1881. 














Name. 


Tomkins, 
Courage, & 
Cracknail. 

Chameroy. 

Mclivenna. 

Willett. 

Sorby and 
Sorby. 

Jenkin and 
Jameson. 

Jenkin and 

amesoD 

Jenkin and 
Jameson. 

Bull. 

Berry, 

Mauser. 

Maynard. 

Gwynne and 
Elis 

Rigby and 
Mangnall. 

Waller. 

Rothwell. 

Gisborne, 

Johnson 
(will 
ind Gibbs) 





Hu 


II,—Time for entering Opposition expires Tuesday, 





Denham. 
Somerville 











1 

Abel ( Bind- 
schedler and 
Busch). 

Abel (Bind- 
schedler and 
Busch), 


Foster and 





Howard and 
Boustield. 





FINAL SPECIFICATIONS FILED. 
April 30, 1881. Nos. 4433, 4435, 4439, 4443, 4444, 4452, 4454, 4458, 
4459, 4461, 4473, 4495, 4570, all of the year 
1880. 
May2, » 4466, 4468, 4471, 4472, 4475, 4477, 4479, 4485, 
4487, all of the year 1880, 
a 4483, 4484, 4486, 4491, 4493, 4502, 4504, 4510, 








4 522, 4534, 4576, 4641, all of the year 
1880. 

4, ’ 4507, 4509, 4511, 4512, 4514, 4516, 4518, 4523, 
4524, 4525, 4526, 4543, all of the year 
1880. 

5, 4531, 4536, 4540, 4541, 4542, 4544, 4545, 


4554, 4556, 4559, 4562, 4586, 4593, 4763, all 
of the year 1850. aye 

a 4208, 4434, 4546, 4549, 4553, 4560, 4568, 4573, 
5311, all of the vear 1880. 


PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50/, HAS BEEN PAID AND REGISTERED. 











No, Name. No. Name. No. Name. 

1878 | 1878 1878 

1785 | Hatton. 1846 | Stubbs. 1845 | Gardner 

1956 | Hiibner. 1904 Farquhar & (Guillet- 

1862 | Caron and Macfarlane. Brossette). 
Julien, 2030 =~ Preston, 1848 | Mawlam. 

1877 | Tollet. Prestige, 1880 | Green, Green, 

1936 | Leycester, Preston, & and Green. 

1968 | Perkes. Dalby. 1930 | Turton. 

2018 | Lake (Floyd).J 2476 | De la Rue. 1992 | Long. 

1817 | Silver. 1841 Brace. 2049 | Lake 

1828 | Dixon. 1874 | Cheesbrough (Ashton). 

(Tomkins 








PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100’. HAS BEEN PAID AND REGISTERED. 






























No, Name. No. Name. No. | Name. 

187 1874 | 1874 

1619 Frost. 1943 | Davey 1314 | Smith 

1584 Sugg. 1599 | Rushton. 1873 | (Melville), 

1623 Cochrane andj 1628 | Vaughan 2672 | Hancock, 
Cowper. (Kdanz 

PATENTS WHICH HAVE BECOME VOID. 

1.—Through Non-Payment of the Third Year's Stamp Duty of 501, 

No. Name. Name, No. Name. 

1878 1878 1878 

1638 MacMillan, 1668 Whitehall. 1697 | Von Naw- 

1640 Haddan 1669 | Davis and rocki (Sie- 
(Parent) Menzies. beniist). 

1641 Woerd. 1670 | Newton 1699 Martin 

1642 Sawyer (Tracy) 1701 ~=—s Blissard. 

1647 Wars- 1672 | Parke, 1705 Simon 
chawsky. 1680 | Mecllvenna & Frank). 

1649 Haril Thompson.} 1711 Evans. 

1650 Webster. 1682 | Conway 1712 | Greenwood & 

1652 Winder, 1683 | Farrow. Crossley. 

1653 Oates and | 1685 | Haresceugh, ] 1716 | Freund, 
Pearson. Collinge, 1717 Lake (Thorp), 

1654 Cox Hoy'e, 1720 ©Simon 

1655 Palmer and Robinson, & (Schiess). 
Shaw. Howard 1721 | Hadfield and 

1657 Williams, 1692 | Cosslett. Selby 

1659 Champomier.[ 1693 | Martin 1723 Sims 

1664 Collins. (Maré) 17 Lake 

1665 Beynon and] 1695 | Buchanan (Briere), 
Webber. 








U.—Through Non-Payment of the Seventh Year's Stamp 


Duty of 1001. 
1874 1874 1874 
1427 | Purdie. 1462 | Shaw, Ditch-] 1496 | Moor. 
1436 | Mason and field, and 71501) Carrick, 
Aleock, Knowles. 1507 Rowan and 
1449 Knightley. 1481 Lake (Bass). Kteid. 
1450 | Mockford. 1482 Butler (Stock-] 1512 Lake 
1453 Clark. well) (Gardner). 
1455 Childs. 1487 Wallace and [1514 Southall 
Tucker. 1518 | MeNally. 


NOTICE OF APPLICATION FOR LEAVE TO FILE A DISCLAIMER 

AND MEMORANDUM OF ALTERATION 

Wellington Parker Kidder, of Boston, Mass., U.S.A., for “Im- 

provements in printing machinery, and in apparatus for ruling 

and bronzing and for cutting paper or other like material,” dated 

July 7, 1880, No, 2801. The last day for entering opposition will 
be May 20, 1881. 





ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING MAY 7, 1881. 
Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Dravcings 
is stated in each case after the price; where none are mentioned 

the Specification is not Illustrated, 
Where Inventions are communicated from abroad, the Names &c., of the 
Communicators are given in italics. 


Copies of Specifications may be obtained at 38, Cursitor-street, Chancery- 
lane, E.C',, either personally, or by letter, enclosing amount of price 
and postage, and addressed to Mn. H. READER LACK 


Apparatus for Cultivating Land: W. 
Peterborough. 


3080, 


Barford and T. Perkins, [8d. 
































8 Figs.)—The winding drums are arranged upon the axle of the 
main wheels of the engine. The wheels and the drums are driven 
by a transverse horizontal shaft having at each end a pair of 
pinions which are able to slide along a feather key. In one posi- 
tion the outer ,pinion engages with the gear ring of the trave lling 
wheels, and in another position the inner pinion of the pair gears 
with the ring of teeth of the winding drum. By a moditication 
the drums are mounted on a separate frame and driven by a strap. 
Instead of being put in and out of géar by clutches they may be 
raised to the pinions by an eccentric arrangement. (July 26, 1830), 


3197. Power Looms for Weaving: W.H. Beck, 
London. (J. Lehoux, Alencon, and A, Rigot, La Ferté Bernard 
France.) (4d. 3 Figs.)}—The loom is constructed similarly to a 
power loom, but is driven by treadles operated by the weaver's 
feet, Itis provided with a peculiar dwell motion, and the crank- 
arms are furthermore made in two pieces united by a spring to 
give an elastic beat-up. The specification further refers to the 
take-up and let-off motions and to the pedals. (Void, the patente¢ 
having neglected to file a specification. August 4, 1885). 


3231. Telephonic Apparatus: H. H. Lake, Lon- 
don. (L. Maiche, Paris.) (6d, 6 Figs.)}—The general arrangement 
appears tobe similar to that of telephones in present use except that 
there is a sonorous box C, preferably of glass carried upon a 








— — 9 




















packing of wadding. The carbon contact pieces aa are in the 
form of spheres attached to metallic rods. In a modification the 
contact pieces are of cylindrical or prismatic shape and are laid 
side by side. (August 7, 1880), 


3266. Apparatus for Exhibiting Carpets, &c., by 
Samples: A. Peterson, Brooklyn, U.S.A. [(d. 9 Fiys.) 
—The various samples are stitched on to a long piece of cloth, and 
are drawn from one roller to another over a table surrounded by 
mirrors, (August 10, 1880). 


3316. Manufacture of Documentary Forms for 
Prevention of Fraud: T, Mackarell and W. Ryland, 
Liverpool. [(2¢.)—The paper is covered with geometrical or 
other forms. Any chemical employed to remove the ink also 
removes the groundwork, and the attempted fraud is consequently 


detected. (Protection not allowed. August 16, 1880), 
3318. Sewage Traps, &c.: C. Perks, Burton- 
upon-Trent. [td. 8 FigsjJ—Is a combination of part 


whereby (1) the ingress of solid matter through a gully is pr 


vented, and (2) the passage of sewer gas into the dwelling i 
avoided. (August 16, 188), 
3344. Ommibuses, Tramecars, &c.: F. F. de 


Moraes, Rio de Janeiro. [(2¢.)—The vehicle has three pairs 
of wheels. The fore and hind axies swivel and are joined by 
diagonal tie bars. (Protection not allowed, August 17, 1880). 

3406. Valves: A. Sweet, London. [4¢. 5 Figs)— 
Relates to screw-down valves, There is a right-handed thread on 
the spindle taking into a female thread on the valve, and also a 
left-hand thread engaging with the valvecasing. By this arrange- 
ment several important advantages are stated to be gained, but 
they are not specified, (August 22, 1580), 


3522.* Generating Motive Power: G. Temple, 
Rotherhan.. (2d.)—The damper of the boiler is controlled by a 
flexibie diaphragm open on one side to the steam. The motor isa 
steam turbine situated inside the boiler, so that its steam never 
escapes but is used over and over again. (August 31, 1880). 


3612.* Hat or Bonnet Case: L. Hutchins, Sandy- 
mount, Dublin. (2¢.)—The hat case is surrounded by an 
outer box, and the intervening space is used for carrying misc« 
laneous articles, (Void, the patentee having neglected to file a specif 
September 6, 1880) 

3632. Printing Chintzes: A. Rycroft, Prestwich, 
Manchester. [24 }—Is for the introduction of metallic leaf ,o1 
powder into chintzes, (Protection not allowed. September 7, 1850) 

3665. Receptacle for Cinders: T, H. Williams, 
London. (2¢.)—The ashes fall upon an inclined grid. The dust 
passes through the spaces while the cinders roll into a box at the 


cation, 


foot. (September 9, 1880). 
3705. Purification of Air in Railway Tunnels, 
&c.: J. C. W. Stanley, London. [(d. 9 Figs.)—The air is 





purified by being passed through or over running water. To this 
end a truck carries a cistern elevated on pillars, and from this 
cistern a constant circulation is kept up towards a tank on the 
truck body. It is preferred not to allow the water to fallas ina 
shower-bath, guides being provided to regulate its descent. These 
guides may be tubes or rods, either plain or covered with flannel, 
wire gauze, &c. The water may be pure, or mixed with chemical 
substances. (September 11, 1850). 


3769. Governing the Speed of Steam Engines, 
&c.: J. G. Jones, London. [(d. 2 Figs.)—Advantage is 
taken of the varying velocity of the steam in its passage through 
the steam-pipe to the engine by means of apparatus, such as the 
disc }, this apparatus acting against a spring or weight, and 
opening or closing the throttle valve in accordance with the speed 








at which the engine is required to run, The disc 6 may be replaced 
by a cylinder and piston external to the steam pipe, and connected 
at each end to the interior of the steam pipe by a tube, These 
tubes are bell-mouthed, and are so arranged that one has a forcing 
and the other an exhausting effect on opposite sides of the piston. 
(September 16, 1880). 
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» 3775. Printing Presses: W. Morgan - Brown, 
London. ((ilman Vertical Press Company, Boston, U.S.A.) (ls. 2d. 
7 Figs.J—Relates to self-inking printing presses adapted to be 
operated by a foot treadle, and the objects are to provide improved 
devices for guiding and turning the platen in its upward and 
downward movements; for operating the ink roller frame carrier 





wd ink table; for governing the movements of the tympan 
tingers; for carrying the platen against the bedplate with greatly 
increased power, and for adjusting the face of the platen and of 
the type-bed to perfectly parallel planes, The illustration shows 
an isometrical view of the parts of the press above the table. The 
details are too numerous for description in an abstract, (Sep- 
vember 17, 1880). 


3792. Hay and Corn Barns, &c.: J. Coleman and 
I. Henson, Derby. [8/. 10 Figs.}—Relates mainly to details 
of construction. The roof is made in section, and can be raised 
to various heights as required, (September 18, 1880). 


3803. Apparatus for Operating and Controlling 
Railway Switches, Crossings, Signals, &c.: W.R. 
Lake, London. (‘/. 8. Williams, Riverton, NJ., U.S.A.) [ls. 
60 Figs.jJ—Is to ensure the proper relative working of points and 
signals, and to prevent conflicting or misleading signals, Fig. 1 
isan elevation and Fig. 2 a horizontal section of a frame of eight 
levers: aa are the levers with which are combined a slotted 
locking drum or piece 6, tarning on journals b'. The locking pieces 
are provided with apertures +% arranged to allow a series of plates 
cto pass through them. The parts of these apertures 5? are of 
different depth and width, and the platescare also of different depth 

















f the deepest part d of the bar d is in the 
piece, it becomes impossible to move the 
1exion with it. When it is desired to 
) move its projections c' endwise into the 
$ nnected with the said plate 
edium of the locking piece b. In order to combine 
locking pieces 6 a bar d provided with a recess is 
lever, In the illustrations the bar dis shown pro 
s d'd', into which the lever fits. This bar d is 
ugh the medium of the cranks e with the locking 
» that its endwise movement causes them partially to 
f rotating these pieces 5 or of actuating the 
ng pendent upon the position of one or more of 
the sliding bars ¢ or the position of the locking pieces &. The speci- 
fleation is very long, and describes many modifications of the 
apparatus. (September 18, 1880). 

3812. Cooling and Breaking up Blast Furnace 
Slag: J. A. Birbeck, Middlesbrough. [6/. 6 Figs.) 
~—Instead of the slag being run into a solid block one or more 
ores are inserted into it to facilitate its being broken up. In the 

















ustration A is a taper circular mould, and C a taper core. The 
re may have ribs to form indentations and germinal cracks 
in the slag, six modifications areshowa. (September 21, 1880). 


, 3831. Folding Chairs: G. A. Dallas,London. 4. 
} fias.\—Describes the arrangement for folding and for adjusting 


the angle of inclination of the back. (September 22, 1880.) 


3834. Machinery for Quarrying and Dressing 
Stone: J. Williams, Liverpool. [ti/. 10 Figs.j—As 
applied toa quarry the machine is in the form of a large gantry 
running on rails and provided with travelling gear. The cutting 
tools are of peculiar construction, and are as follows: A plate of 
iron or steel similar to a circular saw is pierced at intervals around 
its peripbery with holes in which short spindles, parallel to axis of 
the large dise, rotate. These spindles carry at each end a disc 
resembling in appearance a small circular saw, but acting more in 
the sense of a milling tool, The large disc is held down against the 
rock and rotated, and consequently the small dies which extend 
slightly beyond the large discs produce by their points or teeth 
two lines of abrasions, including between them a slice or plate of 
rock that is constantly removed by saw teeth on the periphery of 
the large disc, The continued and progressive action of the 
apparatus forms a deep and narrow groove in the rock, and when 
& series of such grooves have been cut the blocks are broken out. 
(September 22, 1880), 





3869. Gas Engines: J. R. Purssell, Merton, 
Surrey. (6d. 8 Figs.}—Two cylinders are arranged end to end, 
their pistons being united by a rod, upon which isa crosshead that 
carries two connecting rods. These rods engage with two cranks 
upon the crankshaft. The mingled gas and air pass into the cylinder 
when the working piston F is moving inwards, the loose end B of 
the same cylinder having at the same time an outward motion. 











When the working piston has gone nearly one-third of its out- 
stroke, the loose end Bis suddenly forced by its cam to make its 
instroke and to compress the charge between itself and the work- 
ing piston F, and is then locked by bolts not shown in the drawing. 
The lighting valve is then moved round, and the charge exploded. 
As the working piston travels back the products of combustion 
are forced out. (September 24, 1880). 


3877. Steam Brake Valves: J. Dewrance, Lon- 
don, and B. Malcolm, Belfast. [5¢. 18 /igs.)—Is partly 
for improvements on Specification 4533 of 1879. Fig. 2 is a vertical 
section of the shell of the apparatus, shown in Fig. 1, and Fig. 3 is 
across section in line 1—1 of Fig. 2. The steam inlet passage 
terminates between the seats a and a' of the double valve b, which 
is held lightly on its seats by the springe; gis a hollow piston 
supported by a spring / resting on the button ¢, and controlled by 
the hand lever /. The button when moved upwards operates, 
through the spring, upon the piston, raising it into contact with 











the double valve, and lifting the latter from its seat to admit the 
steam. The head of the piston is exposed to the pressure in the 
chamber n, and the spring has to sustain this pressure before any 
further action can take place upon the valve 6, or more steam be 
drawn from the boiler. When the piston is in its lowest position, 
as in the drawing, the steam can escape from the valve chamber 
by the port p. The specification further describes such valves 
combined with (1) a stop valve, and (2) a vacuum brake arrange- 
ment, and has six claims. (September 24, 1880). 


3893. Domestic Fireplaces: J. Russel, Neath. 
(6d. 10 Figs.J—The lower part of the chimney is cylindrical, and 
contains a short movable pipe working in guides and suspended 
by a chain. When the fire is newly lighted or replenished the pipe 
is lowered on to the coals to increase the draught and guide the 
smoke. In some forms of chimney a flat plate is employed 
which is also suspended in guides and provided with a counter- 
weight. (September 25, 155)). 

3894. Electro-Magnetic Railroads, &c.: P. Jen- 
sen, London. (7. A. Edison, Menlo Park, N.J., U.S.A.) [1s. 6d. 
36. Figs,)—Consists in a complete electro-magnetic railway system 


























embracing the generation, distribution, and utilisation of electric 
currents as a motive power. Fig. 1 shows the general arrange- 
ment of a central station and the track connexions. MT, M T', 
and M T''are the main track. A portion M T of sufficient length 
to accommodate, one or more trains is electrically separated from 





the remainder of the section, The parts M T' and M T" are 
movable, so as to constitute switches by which trains may be 


shunted on to the siding SW. The motors S M serve to pull over 
the points, Fig.2is a perspective view of an engine car. The 
rails form the leading wires, contact being made between them and 
engine by means of brushes. The motion is conveyed from the 
armature spindle to the driving wheels by means of frictional 
gearing. Two magnets,one of which is shown at E M, exert an 
attractive force upon the rails and thereby increase the grip of the 
driving wheels. The specification contains seven sheets of draw- 
ings and thirty-four claims, and is too long for condensation 
within our limits. (September 25, 1880), 


3895. Carriage Axles and Bushes, &c.: J. 
Dakers, Aberdeen. [6d. 4 Figs.|—The illustration shows a 
journal according to the invention fitted with two sliding collars 
and two spiral springs with a screwed-on collar in the position it 
would assume when the carriage isin motion. ais the journal of 


























action, b screwed-on collar having the inner side bevelled for bear- 
ing against the cap upon sudden lateral strain, c spiral spring 
pressing against siiding collar, / bush with a cap screwed on outside 
of the inner end, there being a prolongation of cap tosupport axle 
arm, Two modifications are shown. (September 25, 1880). 


3897. Washing Machines, &c.: E, Clements, 
London. [8d. 9 Figs.}—Relates to the details of rotary, self- 
acting, dash-wheel, washing. and rinsing machines, and consists 
in providing each machine with a separate engine, and in providing 
a locking arrangement which prevents the hand motion being 
thrown into gear until the engine has been stopped. (September 25, 
1880). 


3903. Apparatus for Condensing Distilled 
Vapours, &c.: T. W. Duffy and T. L. Making, Liver- 
pool. [éd. 3 Figs.}—The apparatus is constructed of a nest or 
cluster of glass tubes contained within a glass barrel, and an outer 

















casing. B is the inlet, C the outlet casing, H the filter, and La pipe 
leading from a blower. Fig. 2 shows the method of securing the 
glass tubes, b being an india rubber washer, and ca screw gland. 
(September 27, 1880). 


3917. Manufactureof Crochet-like Edgings and 
Pillars: J. Booth, Nottingham. [6¢. 5 Figs.}—Iin order 
to produce such edging in a lace frame a ‘pillar is first prepared 
having the appearance of a crochet pillar, and with this are inter 
woven other crochet-like pillars which are produced in the 
machine as the work proceeds, (September 27, 1880). 


83925. Lightning Conductors: S. Vyle, Middles 
brough. [6d. 3 Fiys.]—Within the conductor an insulated wire 
is carried, which wire is electrically connected to the conductor 
atthe top and led to testing instruments at the bottom. By 
means of this wire the electrical condition of the conductor may 
be ascertained. (September 28, 1880). 


3927. Apparatus for Haulingin Fishing Nets: 
G. Howard, Hull. [éd. 2 Figs.)—According to this invention, 
instead of the after end of the trawl] beam being hauled on deck 





Fig NT 


— 
} 
{ 














by a winch worked by hand, a small or supplementary capstan C 
is provided for the purpose close to the main capstan G, and is driven 
from it by an intermediate wheel E, which can be raised out of 
gear when the large capstan only is required to be rotated. (Sep- 
tember 28, 1880). 


3932. Apparatus for the Manufacture of Paper 
Bags: J. Baldwin, Birmingham. [1¢. 4 Figs.)—Relates 
to the form of the blocks upon which the sheets of paper are folded. 
(September 28, 188)). 

3936. Shackle and Terminal Insulators for 


Telegraph Wires: J. W. Fletcher, Stockport. [6d. 
20 Figs.J—The illustration shows the invention clearly. The 





specification gives also various modified furms to meet special 
circumstances, (September 28, 1880). 
3941. Docking Knife: J. McKenny, Dublin. [i/. 


3 Figs.) —Is for an instrument for amputating we tails of horses, 








&e., with “less annoyance” to the animal than by the ordinary 
instrument. (September 29, 1880), 
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944. Looms: A. F. Firth and J. Boothman, 
Bailie Bridge, Yorks. (8d. 20 Fiys.}—Appears to relate 
to carpet looms and is for operating the fork of the wire motion, 
and for an improved construction of tappets. In combination 
with the wire motion there is attached to the crosshead or slide 1 
a lng 2, which at every forward motion of the slide pushes back 
the lever 3, carry ing the wire fork and at the same time bends and 
charges the spring 5, the latter giving to the lever 3 and fork its 
forward traverse along the bearing guide piece, upon which is an 
incline and a catch notch. As soon as the slide 1 commences its 
return traverse, the pressure of the spring 5 upon the fork lever 3 
moves the latter, and its fork and wire forward until the catch 




















—_—_~ —_ — 

piece 9, attached to the under edge of the fork levor 3, enters into 
the catch notch, by which it is held from further advance until the 
beat up of the slay, whereon the incline 10 on the lug fixed to the 
end of the shuttle-box comes in contact with the catch piece 9, 
raising the lever 3 out of the catch notch, and its fork and wire 
above and over the wires in the body of the fabric; the spring 5 
then presses the lever 3 and its fork and wire forwards in the 
direction of the retreating slay, until the end of the wire is in 
position for being inserted in the open shed on the next advance 
of the slide. The arrangement of tappets and levers is shown in 
the illustration. (September 29, 1880), 


3953. Apparatus for moteting ‘and Conveying 
Coal, &c.: B. Hunt, London. (4, £. Brown, Cleveland, Ohio, 
U.S.A.) (8d. 8 Figs.)— The apparatus runs on a& rope tramway 
and is adapted to be operated by a motive power beyond the limits 
of its travel. It is capable of hoisting, conveying, and dumping 
material at the will of the operator, who is stationed at one spot. 
The general operation of the apparatus is as follows: Supposing 
the carriage to be at the up-grade stop G and the load to be sus- 
pended on the hook-like portions of levers, H H' and imagining the 
down-grade stop G! to be located some distance off, the hoist rope 
F is paid out and the carriage with its suspended hoist block is 
permitted to descend the cable way by gravity. When it starts on 
its descent there is no appreciable impediment offered to its move- 
ment by the device] g2 G7, because the upperend of the lever is 
turned over by the action of the roller C¢, which simply rises over it 
when the said lever by gravity assumes a vertical position. When 








the carriage frame arrives atthe down grade stop G' it abuts 
against the projection G* and can go no further, but in coming t 
this position the inclined portion C% of the frame rides on to the 
roller G 8, whose axis is stationary and is forced upwards, the 
device C7 in the mean time being carried up in rear of the roller 
G*. The lifting of thearm C3 effects the de pression of the parts 
D D' and aconsequent opening of the retaining hooks and release- 
ment of the arbor I of the hoist block from which the load is . 
pended, so that the weight of the hoist block and load comes ont 
the hoist rope P and exerts a force tu move the carriage back up- 
gride again, but such movement is prevented by the retaining 
device C7 coming against the roller G*,and the carriage frame is 
held fast, When by a reversal_of the motion of the hoist rope, the 
block and load have been again raised, the pin I passes up between 
the flared lower ends of the H H' of the levers, and then striking 
into the crutch of the lower bifurcated end of the piece D D' frees 
the carriage to commence its up-grade journey. The specification 
contains eight claims and ten pages of description of the apparatus 
(September 29, 1880). 











3959, Paper-Making Machines: Cc. Herbert and 
J. Loch, Edinburgh. [(d. 4 Figs.)—The improvement 
onsists in providing the suction boxes orith travelling covers 
t! 1at are caused to pass over the top of the said boxes in the same 





direction as the wire web carrying the pulp, whereby friction 
between the;top of the boxes and the wire web is obviated, Ais the 
stationary vacuum box, B a rotary cylinder of wire gauze over 
which wire web passes. Fig. 2 shows how much of the periphery 
of Bis open to the vacuum Lox. (September #0, 1880). 

3960. Fire Escapes: G. Tiviotdale, Birmingham. 
[4d. 2 Figs.}—Consists in attachiug a telescopic or other ladder 
by means of a universal joint to a carriage so that the ladder 
when required may be placed in any desired position without 
leaving the carriage or detaching the ladder therefrom. (Sep- 
tember 30, 1880). 


3961. Fastening for Belts and Bands: P. A, 
Martin, Birmingham. [(d. 5 /igs.)—Relates to ladies’ or 
cricketers’ belts. (September 30, 1880). 

3966. Pianofortes, &c.: F. Wolff, Copenhagen. 
(A. Hellig, Little Ferry, NJ., U.S.A.) (6d. 13 Figs.|—Is applicable 
to all stringed instruments, and is a new method o f stringing and 
tuning them. The string is not attached to a rotating peg, but is 
led into a hollow peg in which is a movable piece actuated by a 








nut and screw, by which it can be raised, thereby tightening the 
string. (September 30, 1880). 


3969. Anperesns | for Examining the Germinat- 
ing Power of Seeds: A. Steenberg, Copenhagen. 
(J. Jensen, Rosvang, _ (6d. 10 Figs. )—The seeds are 
placed on discs of warm damp felt iu a steamy atmosphere, (S.;- 
t. mber 30, 1880). 

3979. Stoves: W. Smith, Barnard Castle. [(/. 
3 Figs.)—Tubes run from front to back of the stove. Air enters 
at one end of the tubes, and is heated in its passage to the other 
end, from which it is led to any required spot, (October 1, 
1880). 


3982. Manufacture of Paper, &c.: P. Ambjorn, 
Comte de Sparre, Paris 4 Figs.)—The improvements 
consist in the employment of boxes or he connected together 
by hinges and forming an endless chain which takes the place of 
the endless wire cloth hitherto used in the manufacture of cloth, 
The process is applicable to paper${water-marked or not. (October 1, 


1880). 


3995. Brace Buckles: C. N. Eyland, Wallsall. 


(6d. 11 Figs.)—Relates to details of manufacture. (October 2, 
1880). 


3998. Metal Frames for Doors: H. Tonkinson 
and W. Rockliffe, Sunderland. [4¢. 4 /iys.J—tThe cast- 
iron beading is attached to the wrought iron by being run on to 
it in the sand instead of byrivetting. (October 2, 1880) 

4000. Warp Beams: J. R. Aldred, Manchester. 
(6d. 2 Figs.}—The flanges can be made to move towards or from 
each other by a screw passing through the beam and engaging 
with nuts connected to the flanges, (October 2, 1880). 

4019." Velocipedes: J. L. Emary, London. [2] 


Racks and pinions are substituted for cranks. (October 4, 1880). 


4022.* Apparatus for Supplying Water to Water- 
Closets: H. W. Pearson and J. H. Howell, Clifton, 
Bristol. [2d.)—After the valve is closed a separate supply of 
water comes down to forma seal. The apparatus consists of a 
cylinder and piston. As the valve is closed the piston descends and 
forces the water in the cylinder into the closet pan. (October 4, 
1880). 


4024. Necktie Fastening Devices: L. Michaux, 
aris. [‘d. 12 Figs.}—The necktie is fixed to a button in front 
of the shirt collar. (October 4, 1580) 


4026. Hardening Cement, Lime, Stone, &c.: W. 
R. Lake, London. (4. Maygaud, Paris). (4d.}—Consists of a 
liquid or composition having a base of sulphate of iron, of copper, 
of zinc, or of any or all of the same in any desired proportions to 
be applied to stone, &c., or to be incorporated with the ingredients 
of cement. (October 4, 1880). 


4028.* ptaptaging Aévertionments: J. H. John 
son, London. (‘/ Paillard, Nantes, France). [(2d.}—The 
announcements are p 4. ed like leaves in a book between the covers 
ofanalbum. (October 4, 1880), 


4029.* Machinery for Driving Velocipedes 

Ro. : ©. Jones and W. O. Williams, Manchester’ 

}—The driving axle is turned by multiple gearing from the 
mae haft to increase its speed. (October, 5, 1880), 


4030.* Manufacture of Boots and Shoes: I. 
Silver, Boulogne, and S. F. Feldman, London. ([2/.) 
—Relates to putting on the sole in such a manner as to imitate 
hand sewing. (October 5, 1880). 


4031.* Furnaces] for Puddling Iron or Steel : 
H. Jones and E. Holt, West Bromwich. [2/)—The 
furnace has a double bottom separated by an air space through 
which the blast is led to preserve the bottom and to become heated 
before it issues from perforations in a hollow bridge. (October 5 
1880). 

4035.* Locks and Latches: W. Sturmey, Willen- 
hall, Staffordshire. (2¢.)—The bolt can issue from either 
end of the lock. and the keyhole is made double, so that the lock 
can be applied in any ; Osition. (October 5, 155 

4037. Velocipedes: L. Aviss, Coventry. [6d. 4 Fiys.) 
—The cranksbaift carries at each end an internally toothed wheel 
ith a smaller wheel on the wheel boss, (October 5, 1880). 





gearing 
fae. "Telephones: J.G. Lorrain, Edinburgh. 
. Trouré, Paris). [ 4 Figs.}—The call sigual is produce d by 


means of vi ibn ations communicated to the diaphragm under the 
influence of a current which is caused to pass in the coil of the 
telephone. The illustration shows a detail view of the signalling 
apparatus. Eis aspindle which passes through the case and is 
provided at itsinner end with two cams F and G. When the 
apparatus is in readiness for speakiog the pointer is turned 
towards the letter T as shown Phe current coming from the 
battery passes round the magnet coil , then through the diaphragm 
M, whence it passes by the spring : H and cam G to the spindle E, 
and lastly tothe spring J, which is connected to the line wire o. 
Under these conditions this current exercises a constant influence 


oe at 





on the electro-magnet of the telephone without interfering with 
the ordinary transmission of messages. By moving the pointer to 
C the cam G is moved away from the spring H and the circuit is 
open. The cam F then comes into contact with the finger S carried 
by the spring lever K, which is raised by the cam F until it comes 
in contact with the knob on the plate. The circuitis thus again 
closed, but the current passes in such a direction as to diminish 
the power of the magnet. The diaphragm springs up and breaks 
the connexion at K, when immediately the increased power of the 
magnet draws it down again, and thus a rapid vibration producing 
a loud hum is set up. (October 5, 1880), 


4042.* Apparatus for Recording a Ship’s Course: 
A. Steenberg, Copenhagen. (P, Alsing, HH. Sachmann, and 
C. Dons, Copenhagen), [(2d.)—A travelling band of paper receives 
at intervals marks, the direction of which are determined by the 
direction of the compass needle,and thus a record is obtained of 
the ship’s course. (October5, 1880), 


4043.* Manufacture of Pianofortes, &c.: A. G. 
Hely,London. [(2¢.)—The case is made of or panelled with 
glass. (October 5, 1880). 

4044 Steam Engines: G. F. Corliss, Paris. ((. //. 
Corliss, Providence, R.J., U.S.A.) [80.10 Figs.)—Refers to Specifica- 
tion 5154 of 1678, The claims relate inter alia to (1) forming the 
cylinders so that the jacket is free to expand and contract indepen- 
dently of the cylinder. (Fig. 1). (2) Supporting the cylinder upon 
feet attached to but free to slide on a bed lower than the foundation 
oftheengine frame, (3) Providing a support under the slide bars, 
(4) Securing the piston on the rod by means of a pair of cotters 





retained in place by a pin or by a projection of one cotter hammered 
down over the other (rig, 3), (5) Constructing the piston entirely in 








———— 


one piece without loose covers, screws, or bolts. (Figs. 2 and 3) 
(6) A piston in which four screws are provided. whereby + body 
may be kept with its axis coincident with that of the cylinder, 
(October 5, 1880), 


4046. Breechloading Repeating Firearms: B, 
Burton, Brooklyn, U.S.A. [tid 7 Figs.|—Is for improve- 
ments on Specitication 884 of 1874, and relates to a spring tail on 
the extractor lever, whereby it is made tocatch over and grasp the 
cartridge ready to withdraw the same whether the firing pin is 
projected or not, and when the firing pin is thrown forward to 
explode the cartridge the cam passes beneath the lower portion 











of the extractor, so as to hold the same firmly; 6 (Fig. 1) is the 
spring tail of the extractor K, and 7 is the cam 4* addition to the 
magazine described in the former patent a secondary one repre- 
sented ir. Figs. 2 and 3 is provided to receive the cartridges side by 
side, and to pass them successively into the breech in front of the 
sliding belt. (October 5, 1880). 


4048." Driving Screw Propellers: H. F. Phillips. 
London, (2d.}—The engine runs faster than the screw shalt, 
and is connected to it by gearing. (October 5, 1880) 


4052.* Altering the Height of Sense, Tables, &c.: 
J. 5. Benry, London. (V. Bureau and A, Croiseau, Paris), 
-The top is ¢ onnected to the standards & notched inclines. 

(Cc oe Pte r 5, 1880). 


4053." Bathe, &c.: W. Towers, Kirkintilloch, 
-B. (2d.}—Helates to trapping the overflow passage to prevent 
the entrance of sewer gas. (October 6, 1880) 


4055.* Tramway Rails, &c.: H. Aitken, Falkirk. 
(2¢.)—The rails are mace of castiron with a white metal face and 
tough metal backing. (October 6, 1880) 


4057.* Casters: : > F. Redfern, London. (/. 
Harper, Elpaso, 1il,, Us (2d.])—The casters are‘jloose from the 
furniture and are tneondes i for occasional use. (October 6, 1880). 


4059.* Travelling Boxes and Bags: H. Jossel 
sohn and J. Goodman, London. (2¢)—A foot muff is 
combined with the box or bag. (October 6, 1580). 


4068. Dyeing Leather Black: N. G Sorensen 
Stockholm. [4/ black colour is imparted to leathe 
which contains tanni ws gallie ac cid from the tanning processes by 
the use vanadic compounds such as vanadate of ammonia, or a 
g2lution of vanadic acid. (October 7, 1880). 


4069. Preserving Animal and Vegetable Sub- 
stances: J. W. M. Miller, Southsea, (2) — The 
ingredients of the preservative compound are diastaze, glye erine, 
glucose, salt, nitrate of potash, silycilic acid, acetic acid, sea 
water, pure water, honey. and grape sugar. The process is 
described at length. (October 7, 1880), 


4071.* Locks and Latches F. H. Steeds, Har 
borne. [2d.)—\s for mechanism whereby the handle of the door 


may Le turned by the foot as well as by the hand. 
1880). c 


4072. Compositions for Preserving Bacon, &c.: 
J. P. Geary, London. (4¢.)—The ingredients are salycilic 
acid, benzoic acid, borax, nitrate of potash, corrosive sublimate, 
and water. (October 7, 1880), 


4074.* Cranes: R.C. Rapier, London. (2d )—[efers 
to Specification 10,714 of 1845. In cranes in which the jib can be 
raise d, the inventor leads the main chain back from the snatch 
block, which carries the hook over the jib head and makes it fast 
to the barrel used for hoisting the jib, so that as the jib is raised 
the weight is lowered in relation to it, and no great effort is 
required. (Uctober 7, 1880). 


4082.* Moulding Planes, &c.: C. Pieper, Berlin- 
cw. ss _ Dresden), (2d.)—Relates to details of manufacture 
(October 8, 1880), 


4083.* Galvanising Roller Baths: J. Tagell. 
Smethwick. [2d.}—Kelates to improvements in apparatus fur 
giving motion to the rolls used in ordinary galvanising roller baths 
for coating metals so as to prevent the surface of the molten metal 
from being disturbed, thereby preventing any ox xidatio mm of 
oo rioration taking place during the process of working. (October 8 

880). 


4084.* Disinfecting Apparatus for Water- 
Closets, &c.: T. Duggan, Dublin. [2d.]—The fal ing 
fluid impinges against a disc connected to an agitating — ce 
in @ vessel of disinfectant. Every time the closet is used the « 
_— liquid is stirred and gives off its gas or fumes, (Uctober 8 

S50) 


4086. Steam Boilers: H. J. Haddan, London. 





(Uctober « 
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iv ‘yulouse). \6d. 6 Figs.}—Is for the combination with 
S — fired Dotler of a firebox 1, a flue 4, rear smokebox 5, 
return flue or tubes 6, and front smokebox 7, fitted to the shell of 
the boiler by bolts in such a way that the whole may be detached 
without cutting out any rivets. (October 8, 1880). 


.* Holders for the Stems of Broken Wine 
one. &c.: A.L. Wharton, Great Grimsby. [2/.) 
Consists of a foot and an upright tubular clip. (October 8, 
we 

4089. Rocking Horses or Chairs, &c.: E. Davies, 
Cnester. (2d.]—The horse or chair does not roll upon rockers 
in we floor, but partially rotates upon pins or studs carried ona 
frame. The motion is limited by springs. (October 8, 1880). 


4092. Tramways: T. Kendall, Shipley. (2d.)— 
(1) The sleepers are grooved, and the bottoms of the rails made of 
an angular figure to fit the grooves, (2) The ordinary sets next 
to the rail are removed, and their places taken by iron blocks dove- 
tailed to the sleepers. (October 8, 1880). 


4093.* Manufacture of Steel and Iron Axles, 
&c.: J. Duffield, Dore, Derbyshire. [2d].—The axles 
are rolled between plates, apparently like a mangle. Upon the 
plates are swells or projectors, which shape the metal to the 
required form. (October 8, 1880), 


4094. Extracting Copper and other Metals from 
their Ores, &c.: W. Elmore, London. ([47.)- Kefers 
to Specification 3565 of 1879, and 3832 of 1880. The ore is ground 
and roasted with salt as at present. After the chloride of copper 
has been obtained in solution in the usual way, sheets of copper 
and zinc are suspended in it, and the metallic copper thrown 
down by electrolysis. In this process an equivalent quantity of 
zine is dissolved, which is afterwards recovered by a process 
described at length in the specification. (October 8, 1880), 


4095." Refuge Rooms and Breathing Tubes for 
Mines: T. Harrison, Ledbergh. (2/).—the rooms are 


made of boiler plate, and ventilated by pumps and a special pipe 
rsing to the surface, (October 8, 18380). 

4102.* Turning Machines: J. Brown, Edinburgh. 
jd) —Is for turning wood toirregular shapes in accordance with 


a pattern ortemplate. In the absence of drawings the details 
cannot well be understood, (October 9, 1880). 


4103. Paper-Makers Cotton Drying Felts: J. 
Crossley, Bury, Lanc. (2d.)—-In order thatthe joint may 
not be perceptible the fabric is woven of half the proper thickness 
fora short distance at each end. (October 9, 1880). 


4106.* Hot-Water Apparatus: E 8. Sheard, J. 
A. Denton, and G. Firth, Dewsbury Moor. (2:/.)— 
“he boiler consists of a double-sided box containing a number of 

. 1, and a smaller number of horizontal tubes. (October 9, 





183") 


4107. Fabric or Material for Protective and 
Preservative Purposes: J. C.Mewburn, London. 
\. F. Rodgers. Philadelphia, G,S. Page, Stanley, NJ, and W. W. 
tdams, New York, U.S.A.) [Ad. The fabric is applicable for 

rpet linings, sheathing, rooting, &c. It is saturated with coal 
tur, carbolic acid, creosote, and similar substances, and after 
being passsd through rollers is dried and pressed. (October 9, 


18%), 


4108. Pickers and Stoppers for Looms: F. 
Mitchell, Openshaw, Lanc, and J. Mitchell, 
Southport. (4/.)—The pickers are made partly or wholly from 

vuleanised fibre (October 9, 1880), 

4lll* Apparatus for Screening Coal, &c: C. 
Teadle. Erith 2d The bars of the screen can be set nearer 
t zether or further apart. They pass between studs on two bars, 
ani these bara can be set either at right angles or ata less angle 
wth the bars of the screen to vary their pitch. ‘October 9, 


1830) 


4113. Machinery for Conveying Materials: E. 


G. Brewer, London. (WW. Winterhalter, San Francisco). (2d. 
Consists of an internally threaded revolving tube, forming the 
iaserse of an ordinary screw conveyor. (October 9, 1880), 


4132. Treating Bales of Fibrous Materials: F. 











F. Seeland, Newark, NJ. USA. [f/. 6 Figsj—Is 
+pecially applicable for bales of wool. The appuratus consists of 
a table provided with steam pipes, some of which are pointed to 
furce their way into the bale. In addition flexible tubes ending iu 

g & 3 

" ) 

\' 4}, 

\ v4 

4 
>—I—— 4 
perforated nozzles may be employed. The nozzles are formed 
‘ach of an inner and an outer tube perforated alike: «.en they 
are turned so that the boles correspond the steam is « ted into | 


the wool, (October 12, 1880), 


4205. Compressed Air Engines: W. Dredge, 
London, [8d. 12 Figs.J}—The claims have reference to (1) | 
compressing the air by means of windmills. (2) The use of a | 
reservoir holding compressed air within a tank contiining water | 
and maintained at a high temperature by means of waste steam | 
orof @ furnace. (3) The use of a tank holding water, within | 














which the working parts of the engine are fixed. (4) The mode 
of heat‘ng the water by means of a furnace within the tank con- 
taining the machinery, and passing the products of combustion 
through the water. (5) For locomotives arranging two or more 





cylinders on one axis. (6) The use of a regulation tube and means 


for regulating the flow and the pressure of the air in the said 
regulator. (7) The stopping and starting gear. (8) The applica- 
tion of a donkey pump to the regulator. The illustration shows 
the interior of one of the windmills. Tis the wind shaft and V V' 
the pumps. (October 15, 1880). 


4206. Manufacture of Velvet Pile, Carpets, 
and Rugs: T. B Worth, Stourport, § (2d.)—\ives the 
counts of the warp and weft and the number of threads to the inch. 
(October 15, 1880). 


4285. Repairing and Lining Bessemer Conver- 
ters and Furnaces: S. G. Thomas, Chelsea, and 
P. C. Gilchrist, Redcar. [(4¢.)—A compound of hard shrunk 
magnesian lime three parts, and tar one part, is prepared. A core 
is inserted in the converter and the space between the core and 
the walls run full of the above mixture. The hard shrunk lime is 
prepared by burning dolomite or limestone in a basic-lined cupola 
at an intense white heat, (October 21, 1880). 


4324. “ Fluffing” and “ Whiting” Leather Skins: 
S. Haley, Leeds. [6d. 6 Figs.J—e is the emery roller, H a 





flexible or yielding surface, such asa brush which supports the 
skin and can be raised or lowered by the treadle D, (October 23, 
1880). 


5160. Evacuating Firedamps from Coal Mines: 
F. Wodiczka, Graz, Styria. [fd. 5 Figs.)\—A double 
system of ventilation is provided, one part taking off the firedamp 
and the other the atmospheric air. Special collecting channels 
arefprovided into which the gas is conducted as soon as it is emitted 
from the coal. (December 10, 1880), 


5226. Transmitting Telephonic Messages, &c.: 
A. M. Frankenberg, Baltimore. (sd. 15 Figs j— 
Embraces a system of district or other telegraphs or telephones, 
in which all the circuit stations are entirely controlled by means of 
a battery and transmitter at the central station. The object is to 
place all the instruments under the control of the operator at the 
main station. Also any one bell in a circuit comprising a number 
of dells can be rung without affecting the others. The operator can 
shunt out at wil) the push buttons at the circuit stations, to render 
those stations temporarily inoperative, and can in various other 
ways control the said stations, The specification goes minutely 
into the detalls and contains thirteen claims. (December 14. 188), 





1881. 

275. Electric Semaphores for Railway Pur- 
poses: W.R. Lake, London. (/. &. F. Brown, Montreal). 
{sd 2 Figs,)—The signals are actuated by gearing operated by a 
weight and controlled by an electro-magnet. (January 21, 1881). 


431. Moulding Hollow Articles of Celluloid, 
&c.: W. R. Lake, London. (W. &. Carpenter, Newark, N.J., 
U.S.A. [6d, 8 Figs.)—Comprises (1) a process of moulding articles 
from a blank tube of any material capable of being rendered plastic 
by heat; (2) an improved machine for the purpose; (3) dies formed 
with hollow backs for the circulation of heating and cooling fluids ; 
(4) moulds vented by conical openings formed in their recesses ; 


(5) the combination of a fluid conductor with a plugging device of 
an internal mandrel and an elastic stopper; and (6) a pressure 


gauge and hot and cold water circulating pipes. (February 1, 
1881) 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the p:esent time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand, 








ON THE ROLLING OF SAILING SHIPS.* 
By W. H. Wuite, Assistant Constructor of the Navy, 
and Instructor in Naval Architecture, Royal Naval 
College. 
(Concluded from page 457.) 

4. Estimates of Sail-Carrying Power.—The remarks 
made under the last head also affect the value of the ordi- 
nary methods of estimating power to carry sail. These 


| methods are practically identical with those introduced by 


the Great Swedish architect Chapman, about a century 
ago, and adopted by Dr. Inman and his pupils. These 
early writers were accustomed to give a definite maximum 
value to the angle of steady heel which might be accepted 
under all plain sail in order that ships might fight their 
lee guns. From this assumption they deduced a suitable 
value for the ratio of the ‘‘ moment of sail’’ to the righting 
moment at the maximum steady heel. A larger value for 
the angle of heel was admitted in the smaller classes than 
in the larger classes. 

The present Admiralty practice is very similar, and it 
may be briefly explained in passing. The whole of the 
‘* plain sail’’ carried by a ship is supposed to be braced 
fore and aft, and to be acted upon by a wind having an 
effective pressure of 1lb. per square foot of sail area. The 
resultant force is supposed to act through the centre of 
gravity of the plain sail (or ‘‘ centre of effort’’), and the 
leeway is sapposed to develop a resistance equal in amount 
but opposite in direction to the resultant wind pressure. 
This resistance is assumed to act at the mid-draught of 
the ship ; and the couple formed by it and the wind pres- 
sure will heel the ship over to some angle «, for which 
the righting moment equals the inclining moment. As 
the ship heels, the inclining moment is usually assumed to 
vary as the (cosine)? of the angle of inclination. In alge- 
braical language— 

Let A=Area of plain sail. 

h=Height of centre of effort above mid-dranght, 
when ship is upright. 
D=Displacement of ship (in pounds). 
m= Metacentric height (in feet). 
a= Angle of steady heel. 


~ * Paper read before the Institution of Naval Architects. 











Then for angle « 
oment of sail =Axh x cos.? a 
Righting moment =D x m x sin. a, 
and these two moments are equal. Within the limits of «, 
likely to occur in practice, this equation of moments may 


be written : 
Dm . sin. a=Ah, 
whence 
sin. a= A. h 
D.m 


The ratio >" therefore measures the “ sail-carrying 


power’ of the ship; and this is the number given as 
denoting that power in Admiralty statements. If the 
number is high, it indicates that the vessel is stiff; con- 
versely, if the number is low, it indicates that the vessel is 
crank. There are considerable variations in the sail- 
carrying power in ships of different types and different 
s1zes. 

It is obvious that the recorded angles of steady heel in 
square-rigged ships should never equal the angle a, whose 
sine is the reciprocal of the sail-carrying power, if the 
ordinary assumption as to the wind-pressure corresponding 
to plain sail were correct. This follows from the fact that 
= sails can never be braced even approximately fore-and- 
aft. 

As a matter of fact, I have found that the recorded 
angles of steady heel in all the cases examined exceeded 
the values of the angles a. It would appear also that this 
excess of the recorded angles of heel over the values of the 
angle a became proportionately greater in the larger 
ships; but Iam unable at present to assert this with any 
precision. Mr. Wilson clearly states that his observations 
and calculations favour this conclusion, as it ought to do if 
his provisional theory were correct. Now, obviously, if 
this be true, a smaller sail-carrying power cou be 
admissible for the smaller classes of ships than for the 
larger. The real reason for accepting smaller sail-carrying 
power in the smaller classes of sailing ships is to be found, 
no doubt, in the greater ease with which their sails can be 
managed, and in the desire to give these vessels a relatively 
greater sail area in order that, under favourable con- 
ditions, a high rate of speed may be obtained. The prac- 
tice in war fleets, and in our pleasure fleet of sailing 
yachts, agrees with this general statement. Smaller vessels 
have larger relative sail-spreads and smaller sail-carrying 
power than larger vessels. In the mercantile marine no 
uniform practice obtains in this particular, so far as I have 
been able to ascertain ; but I hope to be able hereafter to 
collate more facts from the information which has been 
placed at my disposal, but which I have not had time to 
analyse. 

5. The Influence of Rolling Motion upon the Effective 
Pressure of the Wind on Sails.—This influence may be 
very considerable under certain circumstances, and it has 
not escaped the notice of various writers on the subject, 
although it may be questioned whether its full importance 
has been recognised. 

Suppose, for example, that a ship is rolling about an 
axis passing through the centre of gravity, the mast and 
sails accompanying her motion, and having the same angular 
velocity at each instant. Then it is obvious that the linear 
velocity of each unit of sail area will vary with its height 
above the axis of rotation. If the instantaneous angular 
velocity is known, the linear velocity of each unit of sail 
area is also known, and compounding this linear velocity 
with the assumed velocity of the wind, the resultant 
velocity and corresponding normal pressure on the unit of 
area may be estimated. 

When a ship is performing a roll to windward, the angular 
motion obviously increases the wind-pressure on each unit 
of sail area, and this increase is proportionately greatest 
on the uppermost sails, for which the linear velocity is 
greatest. Hence it follows that the total wind-pressure is 
increased by the angular motion, and the centre of pressure 
is raised above the ‘‘ centre of effort’’ of the sail area, esti- 
mated according to the usual statical method. Conse- 
quently the moment of sail is increased throughout the roll 
to windward, and the motion of the ship is checked. 

The roll to leeward presents the converse case, together 
with some more complicated conditions. The resultant 
of the velocity of the wind and of the linear velocity of 
any unit of sail area will be less than the velocity of 
the wind. In other words, the angular motion of the 
sails away from the wind lessens the effective pressure 
on any unit of area. This decrease in pressure is greatest 
on the uppermost sails, and consequently there is usually 
a fall in the centre of pressure, and always a decrease 
in the moment of sail. Cases are conceivable, in fact, 
where the angular velocity at certain portions of the roll 
may become so great that the linear velocity of the 
upper sails in a direction away from the wind exceeds the 
velocity of the wind of moderate force. In such cases 
the curious phenomenon might occur of the upper sails being 
taken aback, and the effective pressure made to act on their 
leeward surfaces during certain parts of the roll to lee- 
ward ; the inclining moment of the resultant wind pres- 
snre would, of course, be much reduced under these con- 
ditions. To illustrate this point, Fig. 2 (page 454 ante) has 
been drawn. Measurements along A B denote angular velo- 
cities, from zero up to 15 deg. per second ; and ordinates to 
the curve C D denote the corresponding ‘‘ moment of sail,’’ 
at the instant when the ship is passing through the upright. 
It may be added that this diagram has mn based upon 
careful calculations made for an actual ship; and that in 
many cases the rolling of rigged ships at sea gives a maxi- 
mum angular velocity as great as 10 deg. to 15 deg. per 
second. For an angular velocity of 15 deg. the sail moment 
(B D, Fig. 2) is only about one-fourth the corresponding 
moment when the ship is upright, and has no angular 
velocity ; and for 8 deg. of angular velocity the correspond- 
ing ratio is 1 to 2. By means of sim graphic con- 
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struction other conditions of angular velocity and inclina- 
tion can be dealt with. 

6. The Influence of Air Resistance on the Extinction of 
Rolling Motion.—No exact information appears to have 
been obtained on this subject. 1¢ is known generally that 
sail exercises a great steadying effect on a ship; but no 
** co-efficients of resistance’’ have been determined for the 
motion of sails through still air corresponding to those 
which, in recent years, have been experimentally determined 
for the motion of hulls through water. The only practi- 
cable course, at present, is therefore to leave this element 
of the behaviour out of consideration, with the knowledge 
that it must exercise a limiting effect on the rolling of a 
ship. Whena ship is set rolling by the action of the sea, 
the wind continuing to blow uniformly, itis not unlikely 
that the estimates of effective pressure described in the 
previous paragraph may include the effect of air resistance 
to some extent. But when squalls or gusts of wind act 
intermittently on a vessel, then the influence of air 
resistance may become most important, reducing as it will 
the roll to windward after a squall has ceased to act, 
and thus lessening the lurch which will follow from another 
squall catching her in the most unfavourable position, viz., 
the extreme swing to windward. This last statement may 
be simply illustrated by reference to the known effect of 
water resistance. A vessel starts, for example, from an 
inclination of 20 deg. to the vertical, and apart from the 
water resistance would swing to an equal angle on the 
other side of the vertical, whereas under the action of that 
resistance’she only reaches 16 deg. Similarly air resistance 
would retard and extinguish the motion very considerably, 
if a lull came in the wind, and a ship rolled to windward 
before the next squall struck her. 


Section IV. 
The Influence of Heaving Motion upon the Instantaneous 
Righting Moment. 

The influence which heaving motion has upon the instan- 
taneous righting moment of a ship rolling among waves 
has been fully recognised by Mr. Froude and other writers 
on the subject. But the discussion of the behaviour of 
ships has been practically confined to the case where no 
sail is set; and on that account it has been usual to neglect 
the effect of heaving. When the impressed forces acting 
upon theship include some forces—such has the wind pres- 
sure on the sails—which are not influenced by the heaving, 
it becomes necessary to take account of its effect ; and this 
may be done approximately in the manner now to be 
explained. 

Fig. 3 (p. 454 ante) is a reproduction of a well-known 
diagram. Thelength C A represents the radius of the roll- 
ing circle of the trochoidal wave series assumed to be acting 
on aship: and A B represents the radius of the orbits of the 
particles in the subsurface of the wave corresponding to the 
effective wave slope. These orbits may be assumed to have 
practically the same radii as particles in the upper surface 
of the wave, viz., half the height of the wave from kollow 
tocrest. If the point B indicates the position of a particle at 
the time ¢t, then the line BC represents in magnitude and 
direction the resultant of the forces—gravity and centri- 
fugal force—acting upon the particle at that time. Hence 
by a simple trigonometrical formula it is possible to express 
the value of B C in terms of the known values of AC and 
AB, and the angle CAB. Let AC=R; AB=r, the 


angle CAB=—* (where 2 T, is the wave period). 


Then : 

BC2=A C?+AB?—-2AC.AB cos. C A B=R?+r? 
at 
T, 
and the length BC represents the resultant force acting on 
the particle at that instant on the same scale as that on 
which the length A C represents the force of gravity. 

If a series of values for BC are calculated, it is possible 
to construct a curve from which the resultant force acting 
on the particle at any instant may be obtained by simple 
measurement. This is done in Fig. 4(p-. 454ante. Abscisse 
measurements on the base line correspond to time, or to 
values ofthe angle C A B (Fig. 3) since the orbital velocity is 
uniform. The horizontal line AB (Fig. 4) represents the 
force of gravity, and the curve is drawn so that any ordi- 
bate represents the resultant of gravity and centrifugal force 
or “‘ virtual weight’’ (B C) at the instant corresponding to 
the abscissa. On this diagram also there is given a ‘‘ curve 
of wave slopes,”’ the ordinate of which shows the slope of 
the waves to the horizon at any instant. It will be observed 
that in the lower half of the wave the virtual weight 
exceeds the true weight; and that in the upper half the 
conditions are reversed. The limiting values of the varia- 
tions are given by the expressions : 


—2 Rr cos. 


a Virtual weight R-r 


True weight R 

Virtual weight_ R+r 
In wave hollow — —_— mol 
True weight RK 


What has been thus shown to hold good for a particle 
must hold good for a ship which accompanies wave motion. 
The extent to which the passage of waves will produce 
heaving motion must depend obviously upon the relative 
sizes of the waves and the ships. But the most important 
cases are clearly those where the ship is floating amongst 
large ocean waves, and accompanies their motion pretty 
closely, heaving up and down in a period closely approach- 
ing to the wave period. Ifthe extent and period of the 
heaving are known, it is easy to estimate the variations in 
virtual weight ; or these variations may be determined by 
actual observation on board a ship. Captain Mottez, of 
the French Navy, made such observations on board a 
frigate, and the results are of great interest. I have 
already mentioned them* in the course of a discussion here. 


* See page 212 of the Transactions for 1877. 




















In this frigate floating among waves, about 26 ft. high, 
the virtual weight was found by experiment to be about 
20 per cent. less than the true weight on the wave crest, 
and about 20 per cent. greater in the wave hollow. On 
investigation I find that these variations were probably not 
very different from those which would vccur in a surface 
particle of the waves, if estimated in the manner described 
above. It may reasonably be assumed, therefore, that this 
method of estimation may be used as a means of approxi- 
mating to the effect of heaving motion on the virtual 
weight of a ship rolling among ocean waves of large size. 

The well-known phenomena of sailing boats capsizing on 
the crests of long smooth-topped waves, and of small sailing 
vessels capsizing on the tops of waves formed on the bars 
of harbours (such as at Tynemouth) may be cited in support 
of the necessity for considering the influence of heaving in 
a discussion of the limits of rolling of sailing ships ;* but, 
as faras I am aware, this bas not been done in any 
published method of dealing with this question. In the 
method to be described an approximate allowance is made 
for heaving in the manner described above. The instanta- 
neous righting moment of the ship will be treated as 
determined by the equation: 

Righting moment= virtual weight x G Z ; 

Where the GZ is the arm of the righting lever, corre- 
sponding to the angle of inclination of the masts to the 
instantaneous position of the normal tv the effective wave 


slope. 
SEcTION V. 

Description of the Proposed Method of approximating 

to the Behaviour of Rigged Ships ina Seaway. 

Having passed in review the most important features 
influencing the hehaviour of rigged ships, and shown how 
imperfect is the present state of our knowledge respecting 
the laws of .wind pressure, it now becomes desirable to 
sketch the process of investigation which I suggest 
as being more satisfactory than any published method 
with which I am acquainted. This process is really 
an adaptation of Mr. Froude’s graphic integration.¢ Mr. 
Froude applied his method only to ships relling with no 
sail set. I have extended its application to rigged ships, 
and made allowance approximately for the effect of heaving 
motion upon the virtual weight as well as for the moment 
of wind pressure on the sails. 

In order to give precision to the following description, 
the method bas been applied to an actual ship, the wooden 
frigate Endymion of the Royal Navy. The curve of 
stability for this ship has been calculated in accordance 
with data derived from an inclining experiment ; it is given 
in Fig. 5(p. 454, ante), and no explanation is needed of its 
construction. The ‘‘ coefficients of resistance’ for rolling in 
still water are also known as the result of experiment ; and 
thus it has been possible to construct the ‘‘ curve of resis- 
tance” in Fig.6. This curve is identical in character and 
construction with the corresponding curves given by Mr. 
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Froude. Any measurement along the line B G represents 


the angular velocity of the ship at a particular instant ; 
and the corresponding ordinate G H represents the instan- 
taneous value of the moment of resistance opposed by the 
water to the motion of the ship. The general equation to 
the curve of resistance is : 


R=k, 249 +k, (Sy 
at dt 


as proposed by Mr. Fronde. 

The ‘‘ period of oscillation’ is also known. From the 
returns it is found that the angle of steady heel in still 
water, under all plain sail, was about 10 deg., and this 
record has been made the basis for the construction of the 
‘*wind curve’ in Fig. 5. That curve cuts the curve of 
stability at 10 deg. inclination, and has its ordinates pro- 
portioned to the (cosine)? of the angle of inclination of the 
masts to the vertical. This assumption, of course, is 
known to be inaccurate for!large angles of heel, and 
it would be closer to truth to take the first power of the 
cosine instead of the square, but the correction has no great 
practical importance, and therefore the ordinary assump- 
tion has been followed. 

Using these particulars for the ship, it may be interesting 
to examine her behaviour under various assumed conditions, 
supposing her to be set rolling in still water. In this way 
a clearer insight will be gained into some matters affecting 
her behaviour at sea. 

1. Rolling in Still Water with no Sail set.—Supposing 
no sail to be set, the ship is steadily heeled 20 deg. from 
the vertical, and from that inclination she is let go and 
allowed to roll freely. Fig. 9 has been constructed to show 


* In the case of capsizing on a bar, horizontal accelera- 
tion might also exercise a considerable upsetting effect ; 
but there is no necessity to discuss this feature of the case 
here. 

+ See Transactions for 1875. 











her subsequent motion, (1) if her rolling were unresisted ; 
and (2) allowing for the resistance of the water. Measure. 
ments along the base-line mark time ; and ordinates drawn 
perpendicularly to the base-line mark angles of inclination 
on either side of the vertical. The curve for unresisted 
rolling is given by the equation 


T 
= . sim.‘ ft. 
6 in. 


and there is no loss of range in successive rolls. The 
curve for resisted rolling has been constructed by Mr. 
Froude’s process of graphic integration, and is associated 
with a “ force curve,”’ the ordinate of which shows at each 
instant the resultant moment produced by the action of 
the statical stability and the action of the fluid resistance. 
On the curve of inclinations for resisted rolling there is a 
marked loss of range in successive rolls. Starting at 
20 deg. on one side of the vertical, only 16 deg. is reached 
on the other side, and the next swing only brings the ship 
to 13 deg. on the side of the vertical from which she 
started. ‘This case illustrates the well-known but important 
fact that the influence of fluid resistance always tends to 
check rolling motion. 

2. Rolling in Still Water under all Plain Sail.—Next, 
let it be supposed that the ship is rolling in still water, with 
all plain sail set, the trim of the sail and the force of the 
wind corresponding to the conditions which held when she 
was observed to have a steady heel of 10 deg. Further, let 
the ship be assumed to have reached an extreme inclination 
of 20 deg. on the windward side of the vertical, when 
the —_ strikes her and follows her up on the roll to lee- 
ward. 

Fig. 10 illustrates the ordinary method of dealing with 
this case on the hypothesis of unresisted rolling. The 
curve of stability and wind curve represented thereon 
correspond to those in Fig. 5. No allowance is made for 
the decrease in the effective wind pressure produced 
by the angular velocity of the sails away from the 
wind. In fact, it is virtually assumed that as the 
angular velocity increases the real velocity of the wind 
increases correspondingly, and in such a manner as to make 
the ordinate of the wind curve at any inclination represent 
the trae moment of the wind when the ship reaches the 
inclination in rolling, although it really represents that 
moment only for the case of a steady heel to that inclina- 
tion. On these assumptions, the ship reaches her extreme 
lurch to leeward when the area DEF equals the area 
DOCBD. In Fig. 10 the condition is fulfilled at an 
angle of about 39 deg. to the leeward side of the vertical. 

Fig. 11 illustrates the influence which the water resist- 
ance on the hull has in reducing the roll to leeward, if all 
the other conditions remained identical with those in 
Fig. 10. The curve of inclination has been obtained by the 
process of ‘‘ graphic integration,’’ and the “force curve” 
also appears. It is worth notice that every ordinate of this 
force curve is obtained by the combination of three 
moments, viz., the statical righting moment, the moment of 
sail, and the moment of resistance. Instead of reaching 
39 deg. on the leeward side of the vertical as in Fig. 10, 
the angle of excursion for the first swing is only 31 deg., 
when the water resistance to the hull is allowed for. How 
much less it would be if the air resistance to the sails could 
be included also, we can only surmise. 

It is interesting to notice in Fig. 11 how the introduction 
of the sail moment modifies the natural period of oscilla- 
tion on either side of the vertical. Starting from the 
original inclination to windward, the time occupied in 
reaching the upright is rather less than half the natural 
period for a single swing, the sail moment and the statical 
stability acting together, and against the resistance. From 
the upright to the extreme excursion to leeward the statical 
stability and the moment of resistance act together in oppo- 
sition to the sail moment; the time for this part of the swing 
is thus made somewhat greater than half the natural 
period. Similarly the remaining steps may be traced if 
desired. These variations in the period for single swings 
from the natural period of oscillation with no sail set 
might produce the necessity for some slight alteration in 
the coefficients for water resistance to the hull, if the pro- 
blem were being treated rigorously. No pretence is made, 
however, to such rigorous treatment; and, clearly, any 
attempt at correction in the coefficients is needless, seeing 
that we neglect altogether the steadying effects of the 
sails. 

Fig. 12 carries the investigation one step further, simply 
for the purpose of indicating roughly how much is given 
against the ship, when no allowance is made for the falling 
off in wind pressure consequent on the motion of the sails 
away from the wind during the roll to leeward. In Fig. 12 
the sail moment is estimated as follows for any instant. 
The instantaneous angular velocity of the centre of effort 
is estimated. This relative velocity is then used in approxi- 
mating to the effective pressure on a unit of area, having 
its centre at the centre of pressure; and that effective 
pressure is assumed to hold over the sail area. The approxi- 
mation to accuracy is rough, no doubt, but it errs on the 
side of safety during the roll to leeward, as will appear by 
reference to the remarks made elsewhere. And it shows 
how much the ship is helped by the motion away from the 
wind, the extreme angle reached to leeward in the first 
swing being only 23 deg., as compared with 31 deg. under 
the condition of Fig. 10. 

In order to indicate how the method of Fig. 12 may be 
improved upon if desired, Fig. 13 has been constructed. 
The data represented by Fig. 2 as to variation in sail- 
movement in terms of angular velocity has been utilised, 
and a very close approximation has thus been obtained by 
the true sail-moment at every instant during the motion. 
It will be understood that this investigation has entailed a 
considerable amount of labour in calculation, but the 
results are interesting. The initial conditions being the 
same as in Fig. 12, the extreme angle to leeward at the end 
of the first swing is about 22 deg. instead of 23 deg. With 
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ed conditions of wind-speed and angular velocity 
pgp mre between the results obtained by the approxi- 
mate method of Fig. 12 and the more exact method of 


Fig. 13 might be much less close. 


: ing in a Seaway with no Sail Set.—Passing 
RS of still-water oscillations to that of rolling 
among waves, it becomes necessary to make certain further 
assumptions as to |the character‘of the waves, in order 
that an estimate may be made of the effect of variations in 
the direction and intensity of the’ fluid pressure and of the 


rariati in the “‘ virtual weight’’ of the ship, upon the 
nr omar righting moment which she can oppose to 
the moment of the wind pressure on her sails. For the 
exemplar ship, waves have been assumed which are syn- 
chronous with her natural period (ten seconds for complete 
oscillation). The length of these waves is 512 ft., their 
height has been taken at 22 ft. Fig. 4 shows the curve of 
‘«wave-slopes” (to horizon), and another curve which 


indicates by its ordinates the variations in the ‘‘ virtual 


ight,” due to heaving at various points on the wave. 
lian ath these particulars additional to those used 


for the still-water oscillations, let us first take the case 


where the Endymion rolls among waves with no sail set. 


Her initial inclination to the vertical is to be 20 deg. (as 


for heaving, but the wind moment and [pressure are sup- 
posed to be unaffected by the motion of the sails away 
from the wind (as was supposed in Fig. 11). Fig. 17 con- 
tains the corresponding results when allowance is made 
for the water resistance, all other conditions remaining 
unchanged. The comparison of these diagrams is most 
interesting and instructive. At the end of the first swing 
the case of unresisted rolling gives an inclination of 534 deg. 
relatively to the wave normal, whereas with resistance 
the inclination is only 424deg. Relatively to the vertical 
the corresponding angles are 45 deg. for unresisted, and 
34 deg. for resisted rolling. In these cases also it is desir- 
able to notice the departures from a maintenance of the 
natural period. Take for instance Fig. 17, and it will be 
| seen that the first half-swing (to the upright) is made in 
| a little less than two seconds, whereas the outward half- 
swing from the upright occupies about 24 seconds, and 
the following return to the upright occupies about three 
seconds. ‘The remarks already made as to these varia- 
tions from the natural period need not be repeated here. 

In Fig. 18, a rough kind of allowance is made for reduc- 
tion in wind-pressure, due to angular motion during the 
roll to leeward. The allowance is made similarly to that 
| described for Fig. 12, and therefore errs on the side of 





in stil! water), but this is to take place at the instant when | safety. This reduction in wind moment reduces the angle 


hip floats about mid height on the wave-slope, and has 
wer pa inclined towards the crest. The initial inclination 
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of the masts relatively to the normal to the wave-shape will 
then be nearly 29 deg. ar . 

Fig. 14 contains the result of a graphic integration for 
the resulting motion, neglecting water resistance to rolling. 
Fig. 15 contains the corresponding curves, including the 
effect of that resistance. At the end of the first swing an 
inclination of 32 deg. relatively to the wave slope would 
be reached, if resistance be neglected, but only 254 deg. if 
resistance be allowed for. At the end of the second swing, 
the corresponding inclinations are 35 deg. and 24 deg., the 
inclinations to thejvertical being 29 deg. and 19 deg. Here 
again we see how influential resistance is in limiting the 
range of oscillation. There are other features of contrast 
between Figs. 14 and 15, which cannot be dwelt upon now, 
bat will repay careful study. é ; 

4. Rolling in a Seaway with all Plain Sail Set.— 
Finally it is necessary to superpose upon the foregoing, 
the conditions necessary to the investigation of the rolling 
when all plain sail is set. The suppositions made in Figs. 
11 and 12 as to force of wind and spread of sail are made 
here also ; all plain sail being set and trimmed so that the 
angle of steady heel would be 10 deg. in still water. A 
squall of the force assigned is supposed to strike the ship 
when she is at an extreme inclination of 20 deg. to wind- 
ward, and has an inclination of nearly 29 deg. to the wave 
normal. 

Fig. 16 contains the results of the investigation made on 
the hypothesis of unresisted rolling: allowance is made 


| of heel reached at the end of the first swing from 43} deg. 
relatively to the wave slope to 33 deg.; the actual reduc- 
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| with no sail set. On examining the very excellent reports 
on the rolling of ships belonging to the detached squadrons, 
| which performed most of their passages under sail alone, I 
| find that the average periods of coeillation under plain sail 
| somewhat exceeded (by about 10 to 12 per cent.) the still- 
| water periods obtained by experiment. This result agrees 
| very well indeed with that obtained by graphic integration 
|in Fig. 17. There are, of course, variations in the actual 
| periods of rolling under sail, as compared with the average 
| period ; but these variations are not so great as might be 
expected in the cases I have examined. For instance, in 
| one vessel the still water period was five seconds, the 
average period of thirty-five observations of rolling under 
sail 5.6 seconds, and the extreme periods 5 and 6% seconds. 
| The longest period here noted occurred in one case only ; 
excluding it, the extreme periods are 5 and 6} seconds. 

5. Details of a Step in the Process of Graphic Integra- 
tion.—It may assist readers of this paper if an example is 
given of the process of graphic integration, by means of 
which the preceding diagrams have been constructed. 
Figs. 5 to 8 contain the details of a step in the process as 
applied to the case illustrated by Fig. 17, where the ship 
rolls under the action of wind and sea. 

In Fig. 7 the length A B on the base line represents the 
period for a single roll of the ship, viz., 5 seconds. This is 
divided into ten equal parts, each half second being the 
interval (A?) corresponding to a step in the integration 
Initially the ship is inclined 20 deg. to the vertical, and is 
at rest ; this inclination is set off below A B on the ordinate 
A C, and the point C is the starting-point for the curve of 
inclination of the ship to the vertical. The angular 
velocity being zero at that instant (when time begins to be 
counted) the line C T drawn parallel to A B will bea 
tangent at C to the curve of inclination. At that instant 
the wave slope has, by hypothesis, its maximum value; 
this is set up as A W above the base line A B, on the same 
scale as is used for the angles of inclination of the ship to 





the vertical. The curve of wave slopes W S is then con- 


structed, as explained for Fig. 4. Further, in Fig. 7, 





the dotted curve DE indicates by its ordinates the 
effect of heaving motion on the vertical weight, the length 
AD representin; vity. : 

At the end of She first interval of time, suppose P to be 
a point on the curve of inclination, P T being the corre- 
sponding tangent to that curve. Then, in accordance with 
Mr. Fronde’s method, the following construction is made. 
The length B O is set off on the base line equal to 
5.065 seconds ; through O, O F is drawn parallel to P T, 
and the point F is determined where O F cuts the “ direc- 
trix” BFG. The length B F (a) measures the mean 
force which has operated through the first interval of time ; 
and this length is set off above the base line on an ordi- 
nate (a) midway between the zero and the ordinate corre- 
sponding to the first interval of time. 

Similarly at the end of the second interval (At) suppose 
Q (Fig. 7) to be a point on the curve of inclinations, and 
Q Rthe corresponding tangent to that curve. Through O 
the line O G is drawn parallel to Q R, cutting the directrix 
inG. Thelength F G (Q) measures the mean force acting 
during this second interval, and, it is set off as shown on 
the ordinate (2) corresponding to the middle of that inter- 
val. In this manner a series of points on the “ force 
curve” is determined, and if the curves of inclination and 
of force have been correctly drawn, they will comply with 
certain conditions which must now be named. 

At any instant the force-curve ordinate must be com- 
pounded of three moments, viz., the righting moment 
(allowing for heaving), the sail moment, and the moment of 
resistance. Let us take the instant at the end of the 
second interval A t, or one second after the roll has begun. 
The instantaneous inclination of the ship to the vertical is 
measured by the ordinate Q Q; of the curve of inclination, 
and the corresponding inclination to the wave normal is 
measured by the ordinate QS (8). The virtual weight at 
that instant is indicated by the ordinate Q' E of the curve 

E 


Fig. 8 shows the simple construction by which the 
instantaneous righting moment is determined. Apart 
from the effect of heaving, this moment would be given by 
the ordinate bc of the curve of stability (Fig. 5) corre- 
sponding to the inclination (QS) of the masts to the wave 
normal. The length b c is measured on Fig. 5 and trans- 
ferred to bc, Fig. 8. Through b (Fig. 8) another line de 
is drawn, the length b e being made equal to A D (Fig. 7) ; 
ecis joined. On be (Fig. 8) a length 6 fis then set off 
equal to Q, E (Fig. 7); and fd is drawn parallel to ec. 
The length } d then shows the righting moment as corrected 
for heaving motion. f 

The sail moment is very simply obtained under the 
assumed conditions. It is given by the ordinate ad (Fig. 5) 
of the wind curve, corresponding to the instantaneous 
inclination (Q Q,) of the ship to the vertical. The moment 
of resistance is also represented by the ordinate GH on 
the curve of resistance. 

In compounding these moments it must |be remembered 
that as the vessel is moving towards the upright and to 
leeward, the righting moment and sail moment act together, 
being opposed by the moment of resistance. This is shown 
graphically on the ordinate Q, Q,. of the force curve 
(Fig. 7), which is made up of the sum cf the lengths b d 
(Fig. 8), and ad (Fig. 5), less the length G H (Fig. 6). 
This reconstruction of the ordinate Q,; Q, of the curve is a 
complete check on the accuracy of the work of graphic 
integration up to that instant. 


Section VI. 
Previous Attempts to deal with the Rolling of Rigged 
Ships. 


The earliest attempts in this direction appear to have 
been made at the Admiralty about 1867, in connexion with 
proposals to convert line-of-battle ships into monitors of 
low freeboard and considerable sail power. Sir Edward 
Reed communicated the principal results to this Institution 
in 1868. The loss of H.M.S. Captain caused further 
attention to be given to the subject; aud the late Pro- 
fessor Rankine (as a member of the Committee of Designs) 
put forward a proposal for determining approximately 
the maximum angle of heel at which a rigged ship could 
be safely sailed. This proposal will be found a page 28 
of the Report of the Committee (Parliamentary Paper, 
C. 477 of 1872); and may be briefly described, with the 
aid of Fig. 19. First, an approximation was made tothe 
probable maximum roll of the ship, amongst waves of a 
period synchronising with her own period of oscillation for 
small oscillations. Second, a wind curve C D was con- 
structed, on the ordinary supposition as to the effective 
pressure varying withthe square of the sine of the angle 
of incidence, and made to cut off from the top of the curve of 
stability an angle (measured by H I) equal to the maximum 
inclination to the vertical of the ship when rolling with no 
sail set. Third, it was assumed that the angle of steady 
heel ought not to exceed about one-half of the angle A H. 
In Fig. 19, A G is equal to one-half of AH; and would 
indicate the angle of steady heel for safe sailing on this 
hypothesis. The method was subjected to adverse criticism 
immediately after it was published, and the objections 
raised against it may be restated here. 

First, the method of approximating to the maximum 
rolling with no sail set was not satisfactory. It neglected 
fluid resistance, and rested on severul questionable assump- 
tions. Next, since the wind and sea act together in pro- 
ducing rolling motion when sail is set, it was obviously 
unreasonable to assign a certain portion of the area of the 
curve of stability (C X D, Fig. 19) to oppose the action of 
the sea, and another part to resist the action of the wind ; 
more especially when it is considered that in many cases 
the combined action of wind and sea will not bring a ship 
to so great an inclination to the vertical as to call into 
play the dynamical stability represented by the area C X D. 
Again the bisection of A H to obtain the angle of steady 





heel, is based = the assumption that the ship is upright 
and at rest at the instant the squall strikes her ; whereas, 
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position is that when the squall strikes a ship at the extreme 
of a roll to windward. Furthermore the wind curves in 
Fig. 19 refer to angles of inclination of the masts and sails 
to the vertical, while the corresponding instantaneous 
righting moment should be estimated from the inclination 
of the masts to the normal to the effective wave slope ; 
but no such distinction is made. The influence of heaving 
upon the instantaneous righting mement is neglected, and 
so is the influence of angular velocity upon the effective 
wind pressure. There are other minor objections which 
need not be stated, and the method has never been accepted 
as giving even a fair approximation to the limits of safety 
for rigged ships, more especially in such ships as have very 
considerable ranges of stability. 

Another approtimate method was suggested in Naval | 
Science (vol. i., page 315). It is applied in Fig. 20 to| 
that case of the Endymion which was discussed in Fig. 16 
The ship is assumed to be struck by a squall at the instant | 
when her extreme roll of 20 deg. to windward of the vertical | 
has been reached. This inclination is represented by the | 
length O X in Fig. 20; and O A represents the correspond- 
ing inclination of the masts to the wave normal, the angle 
A zx being the wave slope. The wind curve y y' y? is con- 
structed on the usual hypothesis, and has a branch on the 
left of the axis O Y, symmetrical with the branch on the 
right of that axis. To the left of O Y the curve of stability 
appears below the axis O X, simply for the purpose of 
indicating that the righting moments for inclinations 
measured on that side of O Y tend to produce motion in 
the opposite direction to that for inclinations measured to 
the right of O Y. 

Starting from the inclination O A to windward, it is 
assumed that the vessel when rolling without canvas would 
reach an equal inclination O C to leeward ; this inclination, 
like O A, being measured with reference to the wave normal, 
and O z, being the corresponding instantaneous inclination 
of the masts to the vertical. When sai! is set and the 
squall strikes her in the windward position O A, it is sup- 
posed that the accumulated work due tothe wind moment 
will be represented by the area y v2, y, at the instant 
when the inclination OC isreached. In order to determine 
the extreme roll O H to which the squall may drive the 
ship, it is then proposed to make the area C D G H 
equal to y x 2 y, plus the area y; 2, 2, y2 due to the wind 
through a range z' 2 equal to the additional range C H. 

This method is in some respects an improvement on Pro- 
fessor Rankine’s, but it too is open to serious objections ; 
and the fact was recognised fully ia the article suggesting | 
it. For instance, the variations in the wave slope from 
instant to instant are disregarded; no allowance is made for 
heaving or for the influence of angular velocity upon the 
effective wind pressure, and the influence of resistance is 








| sails, spars, &c., being carried away by violent squalls, and 


| and have done sorepeatedly. If I were dealing exhaustively 


| process of graphic integration for the rolling of rigged 


| itshead. Now that the final appropriation— 150,000 dols.— 





by this method with those represented by Fig. 16, where 
graphic integration has been applied, under identical 
assumptions regarding the effective wind pressure. Accord- 
ing to the Naval Science method, starting from 20 deg. to 
windward, the vessel would reach an inclination of 35 deg. 
to leeward, while by the method now proposed she would 
reach an inclination to leeward of 45 deg. 


Conclusion. 

In concluding this paper, it seems desirable to draw 
attention to the fact that I have purposely avoided any 
discussion of the strains brought upon masts rigging, &c., 
by rolling under canvas in a seaway. The possibility of 


the consequent relief to ships, need not be dwelt upon, 
although such occurrences may save ships from capsizing, 


with the subject, it would be necessary to examine carefully, 
for any selected conditions where the wind pressures are 
high, whether the ship would be likely to capsize or to lose 
sails or spars. But as my wish has simply been to indicate 
how the rolling of a sailing ship may be traced by means 
of graphic integration, these closely related questions of 
the strains and strengths of masts, rigging, and sails have 
not been touched. 

Even when thus restricted the paper has grown to larger 
dimensions than was originally intended. But I venture 
to hope that the information which has been brought 
together, and the method of investigation which has been 
described, may be of some service to the members of 
this Institution, in considering the difficult subject of the 
rolling of rigged ships in a seaway. 

Finally, 1 desire to express my great obligation to Mr. 
W. K. Smith (of the Controller of the Navy’s Department), 
my assistant at the Royal Naval College, for the valuable 
help he has afforded me, in the arrangement of the 


ships, and in the actual application of that process to the 
examples given in the body of the paper. 





FOREIGN AND COLONIAL NOTES. 

The Sault Ste. Marie Canal.—The new lock and canal at 
Sault Ste. Marie will be ready for use about July 1, 1881, 
with a depth of water at the present stage of 16ft. The 
river has been dredged to 16 ft. for 40 miles southward from 


for the completion of these improvements has been made 
by Congress, shipping will have the use of the increased 
depth of water, 16 ft. throughout the entire channel between 
Lake Superior and Lake Huron, in 1881, excepting at two 
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as has been shown in the previous examples, a worse/| neglected. It is interesting to compare the results obtained | work in Lake George is under contract for completion in 


1882. The improvement of the channel at the East Neebish 
rapids has been in the hands of the Government of the 
Dominion of Canada. 


Canadian Railways.—The Ontario Legislature has 
passed a Bill incorporating a company to construct 4 rail- 
way to connect the Ottawa railway system with the Sault 
Ste. Marie, the company to receive a provincial subsidy of 
a certain sum per mile. 


North Carolina Iron Ore.—Rich and extensive deposits 
of magnetic iron ores in Stokes County, North Carolina, 
will be rendered accessible by railroads now building in 
that district. These ores are said tobe exceptionally free 
from phosphorus, and are found in close proximity to the 
Piedmont coal measures, and excellent lime and building 
stone, timber, and water power. Some years ago a few 
capitalists, including Mr. William Sharwood, of Phila- 
delphia, became interested in some of these iron lands, but 
notwithstanding the possibilities for making a high grade 
of iron in the district, attempts at development have been 
delayed for want of transportation, the nearest railroad 
communication being 20 miles distant. It is proposed, in 
view of the transportation facilities which will soon be 
afforded by one or more railroads, to organise a company to 
obtain control of all the iron lands in the country, which 
extend on Dan river for six miles in a north-westerly cirec- 
tion from Danbury. Much attention is now being drawn 
to the iron lands of North Carolina. 


Belgian Coal in France.—It appears that Belgium 
exported 819,288 tons of coal to France in the first quarter 
of this year. The corresponding deliveries in the corres- 
ponding quarter of last year were 1,084,806 tons. 


A German International Exhibition.—An international 
exhibition is to be held at Altona, Germany, from the 18th : 
of August until the 18th of September of the present year. 
It is intended ,to embrace power machinery of various classes, 
wood-working machinery, and tools for metal workers, tin- 
smiths, watchmakers, jewellers, tanners, saddlers, shoe- 
makers, hatters, bakers, butchers, painters, &c., together 
with any special machinery required in those trades. The 
articles made will also be exhibited, and a special feature is 
to be a show of dairy machines and implements. The close 
vicinity of Altona to Hamburg and to the rick and populous 
districts of Holstein and Mecklenburg, will, no doubt, do 
much to insure success. 


Queensland Railways.—The reports received from a 
fiying surveying expedition are favourable to the route pro- 
posed for the Trans-Continental Railway. ‘The expedition 
is expected to reach the Gulf of Carpentaria, the terminus 





points, Lake George and the East Neebish rapids. The 





of the line, at the end of April. 
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— 
A NEW INTEGRATING MACHINE. 

ALL the integrating machines hitherto made, so 
far as we are aware, may be classed under two 
heads ; one, of which Amsler’s polar planimeter is 
the sole representative, depending on the revolution 
of a disc which partly rolls and partly slides on the 
paper, and the other, comprising all the remaining 
machines, depending on the varying diameters of 
the parts of a rolling system. None of these 
machines do their work by the method of the 
mathematician, but in their own way ; but the new 
machine, invented by Mr. C. V. Boys, of the Royal 
School of Mines, isan exact mechanical translation 
of the mathematical method of integrating y by dz, 
and thus forms a third type of instrument. 

The mathematical rule may be described in words 
as follows: Required the area between a curve, the 
axis of x, and two] ordinates, it is necessary to draw 
anew curve, such that its steepness, as measured 
by the tangent of the inclination, for any value of 
7, may be proportional to the ordinate of the given 
curve for the same value of x; then the ascent 
made by the new curve in passing from one ordi- 
nate to the other is a measure of the area required. 

















The figure shows a plan and side elevation of 


a model of the instrument, as made by Mr. 
Heilgar. The framework is a kind of T square 
D, carrying a fixed centre B, which moves 
along the axis « of the given curve, a rod passing 
always through B carries a pointer A which is con- 
strained to move in the vertical line ¢¢ of the T 
square. A therefore can be made to follow any 
given curve. The distance of B from the edge ¢ e, 
which we may call &, is constant, therefore the 
inclination of the rod A B is such that its tangent 
is equal to the ordinate of the given curve divided 
by /;, that is the tangent of the inclination is pro- 
portional to the ordinate, therefore, as the instru- 
ment is moved over the paper, A B has always the 
inclination of the desired curve. 

The part of the instrument that draws the curve 
is a three-wheeled cart of lead, C, whose front 
wheel F is mounted, not asa castor, but like the 
steering wheel of a bicycle. When such a cart is 
moved, the front wheel F can only move in the 
direction of its own plane, whatever be the position 
of the cart ; if therefore the cart is so moved that F 
is in the line ee, and at the same time has its plane 
parallel to the rod AB, then F must necessarily 
describe the required curve, and if it is made to 
pass over a sheet of black tracing-paper the required 
curve will be drawn. The upper end of the 
T square is raised above the paper and forms a 
bridge under which the cart travels. There is a 
longitudinal slot in this bridge in which lies a hori- 
zontal wheel not shown in the figure carried by that 
part of the cart corresponding to the head of a 
bicyele. By this means the horizontal motion 
communicated to the front wheel F of the cart by 
the bridge is equal to that of the pointer A, at the 
same time the cart is free to move vertically. 

The mechanism employed to keep the plane of 
the front wheel of the cart parallel to A B is made 
clear by the figure. Three equal wheels W, W, W 
at the ends of two jointed arms are connected by an 
open band as shown. Now in an arrangement of 
this kind, however the arms or the wheels are 
turned, lines or “arrows” on the wheels if ever 
parallel will always be so. If therefore one wheel 
1s SO supported that its rotation is equal to that of 
A B while the other is carried by the fork which 
supports F, then the plane of F if ever parallel 
to AB will always be so. Therefore when A is 
made to trace any given curve F will draw a curve 

. 
fy dv, and this multiplied by 
* 


whose ascent is 
k is the area required. 

__ Not only does the machine integrate y by dc but 
if the plane of the front wheel of the cart is set at 





right angles instead of parallel to A B, the cart 


finds the integral of = and thus solves problems 


such as the time occupied by a body in moving 
along a path when the law of the velocity is known. 
A modification of the machine would also enable it 
to integrate squares, cubes, products of functions, 
or the reciprocals of any of these. 
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Drawing and Rough Sketching for Marine Engineers, 
with Proportions, Instructions, Explanations, and 
Examples. By James Donarpson. Second Edition. 
London: Charles Wilson; Liverpool: Philip, Son and 
Nephew; Glasgow: McGregor and Co. 

WE have here a useful little volume, the scope 
of which is well explained by its title. The 
work commences with some general information 
concerning the materials and instruments required 
for mechanical drawing together with instructions 
for their proper use, and the author then proceeds 
to give information concerning the delineation of 
various engine details. Thus bolts and nuts, 
screwkeys, crankshafts, stop-valves, feed check 
valves, Kingston valves, cocks of various kinds. 
connecting rods, gibs and cotters, &c., are successively 
dealt with, rules being given for the proportioning 
of each detail together with many practical hints 
concerning special points to which attention has to 
be paid. A series of illustrative diagrams, accom- 
panied in many cases by tabular statements of pro- 
portions, also aid in making matters clear to the 
learner. 

The designing of marine boilers is next con- 
sidered, information being given as to the propor- 
tions to be adopted, together with remarks on points 
by which the practical efficiency of a boiler is 
chiefly affected. Rules are also given for staying 
the various parts, and a specification is added for a 
marine boiler 10 ft. diameter by 9 ft. 6in. long, 
and intended for a working pressure of 90 Ib. per 
square inch. The Board of Trade regulations con- 
cerning boilers are alsogiven. Mr. Donaldson next 
deals with propellers and paddle-wheels, instruc- 
tions for drawing and moulding the former being 
given, as well as rules for drawing the latter, illus- 
trative diagrams being added in each case. 

Instructions are next given for the general 
designing of marine engines together with a speci- 
fication for a pair of compound condensing engines 
with cylinders 30 in. and 41 in. in diameter, and 
3 ft. stroke, the general design of these engines 
being illustrated by an engraving. Sections are 
also given of a pair of cylinders 51 in. and 86 in. in 
diameter, with 3ft. 6in. stroke, the leading dimen- 
sions of the engines to which these cylinders belong 
being also given as well as tabular statements of 
the chief dimensions of a number of other sizes of 
compound engines. 

The remainder of the work is occupied by 
instructions for setting valves, instructions for 
the working out of indicator diagrams, and notes 
on india-rubber valves, pipe flanges, pumps, con- 
densers, &c., and engine room appliances, together 
with tables of areas and circumferences of circles, 
&e. In the note on condensers, by-the-by, we 
notice one of the very few slips of any importance 
contained in the book, the author stating that 
‘jet condensers should have one cubic foot of 
“capacity for each indicated horse power.” Mr. 
Donaldson would find condensers thus proportioned 
work out rather large. Taken altogether, however, 
the various proportions of engine details recom- 
mended by Mr. Donaldson have been carefully 
chosen, and the numerous hints on designing which 
he gives are of a thoroughly practical kind, and are 
clearly and tersely expressed. The book is, in 
fact, an exceedingly useful one, and we can cor- 
dially recommend it, not only to the class of marine 
engineers for whom it was specially written, but 
also to many others who have not had the advantage 
of a thorough training in a drawing office. 





Horticultural Buildings. Their Construction, Heating, 
Interior Fittings, &c., with Remarks on some Prin- 
ciples involved in their Application. (123 Illustrations.) 
By F. A. Fawkes. London: B. T. Batsford. 

The volume before us is perhaps not one of a 

strictly engineering character, but it nevertheless 

deals with subjects of considerable interest to a 

large number of our readers, and deals with them 

moreover in an eminently interesting and practical 
way. In his introductory remarks, Mr. Fawkes 





states, on the authority of Mr. Loudon, that the 
first greenhouse on record was one constructed at 
Heidelburg, about the year 1619, by Solomon de 
Caus, but it appears that in the early greenhouses 
the windows were confined to the sides only, and it 
was not until the beginning of the last century that 
glazed roofs became general. In fact, Mr. Fawkes 
quotes from the edition of the “Encyclopedia 
Britannica,” published as late as 1810, instructions 
for the construction of a conservatory in which it 
is recommended that there should be “no glass 
roof, but a seed-room over.” 

In dealing with his subject, our author first 
explains what may be considered the scientific 
principles of horticultural buildings, and he gives a 
series of astronomical notes, together with notes on 
the characteristics of the sun’s rays, next pointing 
out how these natural facts have to be taken into 
account in fixing the inclination of a greenhouse 
roof, and also the aspect and site of the building. 
Next follow some instructions respecting levelling 
and drainage, and then the various constructions of 
greenhouses and conservatories are entered into. 
Mr. Fawkes, we notice, prefers wood to iron as a 
material for greenhouses, but he points out some 
special cases in which a combination of the two 
materials may advantageously be employed. Alto- 
gether, a great variety of greenhouses are described 
and illustrated, while considerable space is also 
devoted to subsidiary buildings, such as potting 
and packing sheds, fruit rooms, mushroom houses, 
hothouses, gardeners’ apartments, &c. 

The next sections of the book treat of what we 
may term constructive details, one section being 
devoted to brickwork and concrete, another to 
timber work, and a third to glazing, &c. In this 
latter section are described a number of systems of 
glazing without the use of putty, but on the whole 
Mr. Fawkes considers that for horticultural pur- 
poses none of the systems of mechanical glazing, so 
far introduced, can satisfactorily replace the ordi- 
nary system in which putty is used. Notes are 
next given on painting, training wires, opening gear 
and staging, ventilation, lighting, paths, condensa- 
tion and drip, &c., these various subjects being all 
dealt with ina clear and interesting way. 

The next sections treat of the various modes of 
heating, a number of systems being described and 
illustrated. In treating of this portion of his 
subject our author first explains the general princi- 
ples on which the various arrangements of heating 
apparatus act, and than proceeds to show how 
these principles can be applied in practice, a variety 
of data being given as to the quantity of heating 
surface, size of boiler, &c., required under diffe- 
rent conditions. Notes are also added on fuel 
stoking, &c. 

The four last sections deal respectively with 
water supply, meteorological, legal, and insurance 
matters, and in each case handy information is 
given. The book is, in fact, altogether one of a 
very useful kind, for its author is thoroughly 
acquainted with his subject, and he has laid the 
results of his experience before his readers in a very 
clear and practical way. The work is one which 
we can decidedly commend to those interested in 
greenhouse construction or management. 





Criticisms on Stationary Steam Boilers; directed espe- 
cially to Matters of Construction, Tests of Quality, and 
to the Discriminating Choice of Boilers. By W. 
Moraans, F.G.S. London: Colliery Guardian Office. 

The author informs us in his preface that the 

unassuming little volume under notice contains 

the substance of special lectures delivered by him 
at the Bristol School of Mines last year ; and we 
may congratulate the students before whom these 
lectures were delivered on their thoroughly practi- 
cal character. Mr. Morgans has a keen appreciation 
of the value of good design and workmanship in 
boilers, and his notes on structural details are 
throughout excellent, while the book is so tersely 
written that a wonderful amount of information is 
conveyed in a limited space. Especially good, too, 
are the author’s remarks on the testing and inspec- 
tion of boilers both new and second-hand, while 
with regard to the purchase of the latter he gives 
some excellent advice. As an example of the 
author's style we may quote a few of his remarks 
on the inspection of second-hand boilers. He says: 

“ Even if a boiler is in the open yard you cannot 

“ inspect it by going through the performance of 

“ walking around the outside, measuring it carefully 

“ with an ivory rule and noting the dimensions, with 

“the reputed thickness of the plates in a pocket 

pit ee Ge Although the boiler mry be 
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‘tarred or painted ‘to protect it from the 
‘ weather’ (!) do not scruple to mar its appearance 
in pursuit of evidence of corrosion, and having 
‘got to the bottom of any you find, whether it 
‘ does or does not appear to be half-way through 
‘ the plates, satisfy yourself by rule and straight- 
‘edge how much it is less or more. Observe then 
‘ the area and outline of corroded portions ; a few 
‘isolated and small places may be of no conse- 
‘quence. If they are deep and take a continuous 
‘line they seriously affect the strength of the 
‘ boiler, no matter how narrow the corroded path 
* may be. If you come across any signs of little 
‘insertions they may interest you as evidence 
‘of * test plugs’ having been put in to stop small 
‘holes which some disquieted mind must have 
‘caused to be drilled at a previous date of the 
‘ boiler’s history.” Altogether Mr. Morgans’ book 
is full of sound practical advice and data and we 
do not hesitate to say that the work contains more 
really useful information concerning boilers than 
any volume of itssize which has as yet come under 


our notice. 
may write a 
subj ct. 


more extended treatise on the same 
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DREDGER FOR BILBAO. 

We give above an illustration of Bruce and Batho’s 
patent dredger, recently constructed by Messrs. 
Hawks, Crawshay, and Sons, of Gateshead-on-Tyne, for 
Messrs. Smith, Forrest, and Shade, the contractors for 
dredging the port of Bilbao. The vessel is 105 ft. in 
length, with a moulded breadth of 23 ft., and a depth 
of hold of 9ft. It is propelled by compound surface 
condensing engines, having a high-pressure cylinder 
134 in. diameter, and a low-pressure cylinder 25 in. dia- 
meter, with a stroke of 21 in., and provided with all 
the requisite feed, bilge, and circulating pumps com- 
plete; these engines take their steam from a multi- 


tubular boiler of the return flue type, 











We hope that some day Mr. Morgans | 








The dredging apparatus* consists of a single excavator 
having a diameter of 8 ft., and capable of raising from 
7 tons to 10 tons of débris per lift, according to the 
nature of the material operated upon. 

The excavator is carried in a universal joint at the 
end of a balanced beam, and is closed in performing the 
operation of digging, and opened for the purpose of dis- 
charging by hydraulic rams, these rams working in oppo- 
site directions in one cylinder provided with an upper 
and lower compartment. Thecrossheads of the rams are 
connected by means of strong tie bolts, the lower cross- 
head in its turn being connected by links to the arms of 
the excavator, The water from the pressure pumps is 
passed through the trunnions of the cast-steel ring of 
the universal joint to the trunnions of the excavator 
cylinder, whence it is conveyed to the upper and lower 
compartments of that cylinder. 

This apparatus is arranged to dredge to a depth of 
21 ft. below the surface of the water, and the whole of the 
travel from the bed of the river to the level of discharge 
is performed by the main beam, while in order to reduce as 
much as possible the versed sine of the arc described by 
this beam, it has been centred on a rocking lever, and 
provided with a radius link connected to the vertical 
framing. The main beam is raised and lowered by 
single-acting rams placed on either side of it; the cross- 
head fitted to these rams is connected by links to the 
beam, and the after end of the beam is provided with 
a cast-iron weight to counterbalance the dead weight of 
the excavator. 

The débris is discharged on a hinged tray which is 
fastened to the beam by chains, and is thereby auto- 
matically lowered and raised beneath the excavator to 
receive the spoil which is subsequently shot into barges. 

The hydraulic pressure is derived from one of Messrs. 
Easton and Anderson’s duplex pumping engines, having 
two steam cylinders 16 in. in diameter and 27 in. stroke, 
this engine working two differential pumps, whose 
plungers are connected to the piston rods of the steam 
pistons; these pumps are capable of delivering 2U cubic 
feet of water per minute at 1000 1b. per squareinch. On 
the completion of the dredger we have been describing 
it was thoroughly tested in the Tyne with very satis- 
factory results, and it is now steaming out to Bilbao. 

A somewhat similar dredger to the above, constructed 
for the Government of India, has been at work for about 
a year, and one of the Government engineers reports : 
“ The dredger is working within twelve miles of Ooloo- 
bariah; she is working admirably, bringing up a very 
stiff clay. The excavator came up well filled, and made 
twenty strokes in half an hour. I think the dredger is 
perfect in every way; all the joints and pivots being as 
staunch as possible.” In a later letter the Government 
engineer also says: ‘‘ Your dredger is working splen- 


* In our number for October 3, 1879, we published a 
two-page engraving of a large dredger constructed from 
Mr. Batho’s designs and provided with a similar arrange- 
ment of dredging apparatus, 





didly now, she is able to dredge 2000 cubic feet per 
hour easily, and I fear that two hopper barges will 
scarcely suffice for one dredger.” We may add that the 
dredger here referred to is a small vessel only 55 ft. 
long with 15 ft. and 6 ft. deep. It is provided witha 
6 ft. hydraulic excavator carried by a rocking beam 
working over the bow of the vessel, so that the latter 
can cut its own way. The authorities are so satisfied 
with the performance of this dredger, that orders have 
been sent for another. 
SOUTH AFRICAN DIAMOND MINES. 

ConSIDERING the enormous industry developed during 
late years in obtaining diamonds in South Africa, it is 
remarkable that so little published information is avail- 
able on the subject. Diamonds, to the value of several 
miilions of pounds, have already been discovered, and 





their acquisition has now settled down into a steady 
industry, involving large capital, and directed by the 
best available scientific talent. As an instance of the 
scale on which work is now carried out to assist this 
comparatively new species of mining, we may mention 
the fact that some months ago the Kimberley Water 
Works Company was established to convey water from 
the Vaal River to the Kimberley workings, to be used in 
washing the diamondiferous soil, the total distance the 
water was taken being 18 miles, it also being raised to a 
height of 500 ft. 

M. Maurice le Traper has lately published a most 
interesting work on this subject, and we have now the 
pleasure of laying the accompanying illustrations before 
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RIVETTED JOINTS. 


Results of Experiments on Rivetted Joints made for the 


Institution of Mechanical Engineers.* 
By Prorsssor ALEx. B. W. KENNEDY. 
(Continued from page 461.) 

Rivetted Joints. Tension, Shear, and Bearing Pressure. 
—The first experiments made on actual rivetted joints 
were those of Series VI., of which the results are given in 
Tables XVI., XVII., and XVIII. Series VI. consisted of 
twelve joints with two rivets each, proportioned in pairs to 
break by tearing and shearing respectively; and all in j in. 
ra Four specimens were made with }in., four with 

in., and four with 1 in. riveta ; and two out of each four 
with narrow, and two with wide pitch. The proportion of 
these joints were not intended to be those of practice, but 
such as should give to some extent limiting values to the 
resistances of the plate to tearing and of the rivets to 
shearing and to pressure. The specimens were rivetted 
when received by the author, so that he could only measure 
breadth, thickness, and lap directly. In making the cal- 
culations he had to assume that the rivets filled their holes, 
the diameters of which were given him by Mr. Boyd. The 
fractures appear to indicate that this was a quite justifiable 
assumption. The nominal and actual dimensions of the 
joints are. given in Table XVI., which gives also the ratio 
of the shearing, and of the bearing to the tearing areas. 
The tenacity of the plate was determined to be 29.97 tons 
per square inch, by the experiments given in Table XVIII. 
on five strips cut from the same plates. (Three similar 
pieces annealed before testing gave a mean resistance of 
about 4.4 per cent. less, with about the same extension). 

The actual results of the tests are given in Table XVII. 
It will be seen that the }in. joints all broke by tearing 
and the 1 in. joints by shearing; the jin. joints breaking 
as they were intended to do. In the case of Nos. 377-380 
(} in. rivets) the joints always tore when the full tensile 
resistance of the metal was reached. The first pair had 
then only the very small shearing stress of 17 tons per 
square inch, and the low bearing pressure of 19 tons per 
square inch. Both shear and bearing pressure were higher 
in the second pair ; but the latter was still very moderate, 
and the fall shearing resistance was not reached. These 
are the only cases in which joints broken by tearing do not 
show the gain of strength in the plate which has been 
already examined. The author attributes this to the very 
small dimensions of the specimens. The whole solid breadth 
of the plate was only 0.69in. wide in the one pair, and 
0.94in. in the other, and this in each case divided into 
three parts by two holes. Any error in the assumed size 
of the drilled holes, or any small inequality in the rivetting, 
would of course have an excessive effect on such a very 
small amount of metal. 

Nos. 381 and 382 (}in. rivets) broke by tearing when the 
stress reached 34.40 tons per square inch ; or 11.5 per cent. 
in excess of the strength of the untcuched plate, exactly as 
was found in Series V.and Va. The shearing stress was 
small (19.5 tons) and the bearing pressure still not excessive 
(31.6 tons per square inch). The rivet area was here 1.76 
times, and the bearing area 1.06 times the net section of 
plate. 

In the corresponding pair, Nos. 383 and 384, the joint 
gave way by shearing at a stress equal nearly to the mean 
shearing resistance of the material, 24.3 tons per square 
inch. The tensile stress was moderate (2 25.83 tons), but 
the bearing pressure was very great, 39.64 tons per square 
inch. It is remarkable that these joints, which sustained 
the maximum bearing pressure, also sustained the maximum 
shearing stress before they gave way. 

In the last four oe. the rivets sheared at an 
exceptionally low stress. In Nos. 385, 386 a tensile resist- 
ance equal to that of the untouched plate was reached 
without the plate tearing. The joint gave way finally by 
the shearing of the rivets at only 16.63 tons per square 
inch, the bearing pressure being 35 tons per square inch. 
In Nos. 387, 388, proportioned to give way by shearing, 
the bearing pressure was 36.18 tons per square inch, and 
the rivets sheared at 17.29 tons with a tensile stress barely 
oP to the limit of elasticity. 

In 387-8 it was clear that the joint must give way by 
ae for the full shearing resistance of the metal must 
have been reached long before the full tensile resistance,— 
but this does not account for the very low shearing resist- 
ance. In 385-6 there is still more difficulty in accounting 
for it, for there the full tensile resistance obtained in 
381-2 would have been reached with a shearing stress of 
only 19.4 tons per square inch, and it might reasonably 
have been expected that the joints would break exactly as 
381-2. Negatively one or two points are clear. A high 
tensile stress is not the cause of the low shear, for 387-8 
the tension is not fairly past the limit of elasticity. The 
high bearing pressure also, although it may have deter- 
mined the joint to give by shearing, can hardly be supposed 
to have so greatly reduced the shearing resistance, as a 
still higher pressure in 383-4 proved not incompatible 
with a much higher shearing resistance. From measure- 
ments made after fracture there is every appearance of the 
lin. rivets having filled their holes as well as the jin. It 
is quite possible that the steel used for the larger rivets 
had a smaller shearing resistance than that used for the 
small ones, but it is unfortunately not possible to verify 
any such conjecture. Table XI., however, shows that very 
great differences may exist in the shearing resistances of 
different bars. It seems probable that one general con- 
clusion as to bearing pressure may be drawn from this 
series of experiments, and so far as it goes this conclusion 
is corroborated by all the later experiments. A bearing 
pressure of from 36 to 40 tons per square inch seems to be 
sufficient to compel a joint to give way by shearing, even 
in some cases at a very low shearing resistance. No case 
has occurred where the joint has torn, and where at the 
same time the pressure exceeded 35 tons per square inch. 





Paper read before tue Institution of Mechanical Lngt 
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_ TABLE XVI.—MEASUREMENTS or Sertgs VI. 









































(First Series of Rivetted Joints). 





























































































































| Dimensions by Actual Dimensions assumed 42 3 ls f i¢& 
a Measurement, Correct. 52 Ss: & |$t 
- eas ec 4 = az b 5 & E 
2 y ne o 
3 aa |, g| af je® ise R . 
2 | 2 = So ./° en 8, &c. 
Z S¢ A. B, c D. E, P. |° $3) o& i233 22 Z| eae 
2 gs is ; (Thick- | (Diameter - Sse & SME Swe 
2 5a (Width).| (Lap). ness). | of Rivet) (Margin) —_ Zama ce ga< ga< 
ae: iguanas Saag atop Vee ea ear eee Ta a moo ea wets erases 
- > - in, in. in. in. in. in. Sketch below shows the 
77) 1/2 i om a } 1.76 1.80 0.370 05 0.625 | 0.875| 0,531 Tearing ap! ane | dimensions correspond- 
an : t ets ee . | 1.76 1.56 ing tothe reference let- 
378 173 1.86 0.369 ‘. * o 4 ” Te at head of columns, 
a 2 eg } ; wo rivets in all 
379 | 4 ‘ 1.99 1.91 0.365 | “ " 1.00 » | Shearing |%y99 1.13 aac 
330 | 4 » | 201 183 | 0367) ,, » ” e | re 
| 
(2 plate >» 
> Pp le ear arg | x r 7 
81} 2) erivets f| 300 | 286 | 0379) 075 | 1.000 | 1.50 * Tearing | Le 
382 2 - | 2.99 2.82 0.378 Ps : ” ” ” 5) | 
| 
383 5 os | 3.98 2.87 ‘ 2.00 | Sheari: 
334] 5 | 396 | 279 a “ a > oT j aa 
| | 
eer | a | §#@ plate } s . 
335 | 3 {i — } 4.51 3.67 0.387 | 1.00 | 125 2.25 | 1.08 | Tearing |}, 7 
386. | 3 | 7 4.50 3.68 0.382 cs me * a os 
| | | | i | 
387 | 6 | ty 6.01 3.65 0.386 3.00 | Sheari 
338 | 6 . 6.01 3.60 38: | ie n 2 * ae | } 1.09 
TABLE XVII.—Sgrizs VI.—GeNeERAL Resutrs. (First Series of Rivetted Joints). 
} Tensile Stress Shearing Stress Bearing Pressure | Breaking Load < 
when Joint when Joint | when Joint | per Inch, aa 
re ‘ Broke. aed Broke. ; | Broke. | Breadth of £5 
5 ow = Ss | Joint in- 3s 
= 2 = | l 2 tended to | Broke by | ——— =i ta 
= %© | Pounds| Tons =) Pounds| Tons to Pounds; Tons | Break by | =% 
ae _ per _per 5 per per S per per , Solid ES 
z 3 | Square | Square 2 Square | Square 7 Square Square | Joint. | piate, | “3 
& | & | Inch. | inch | @ | Inch. | Inch. | & | Imch. | Inch. “| 8 
ieaeieine sanieel fies as ad a 2 a oo = Pan eee 
_.. 84. in, | sq. in | aq. in. er Cc 
377 | 0.258) 62,480 27.9 u.444 36,: 300 | 0.393 | 41,020 18.31 | Tearing | Tearing _ or en 
378 | 0.246| 71,640 | 31.98 Z 0.392 | 44,950 | 20.07 ys s 
Mean 67,060 29.94 he 42,980 19.19 ove | 4,32 11,07 39.3 
879 | 0338 63,600 28.40 0.444 | 43,420 21.62 0.388 | 55,405 24.73 Shearing | Tearing 
330 | 0,348 67,020 29.92 2 52,530 23.45 0.390 | 59,810 26.70 - | | 
- a | oo | Saw) n | 
Mean 65, 310 29.16 oss 50,475 | 2253 | 57,600 25.71 ove | 5.00 | 10,97 45.6 
31 34.11 | 0.958 | 43,620 | 19.47 0.592 | 70,600 | 31.52 | Tearing | Tearing | 
382 | 3668 |, 43,790 | 19.55 0,590 | 71,100 | 3L74 ‘ ‘ 
| oi | a ? | 
Mean 77,050 | 34.40 - 43,700 | 19.51 oni 70,850 31.63 ove 6.23 11.34 55.0 
bal aseoel are | es Fans ancsdll . } . 
383 | 0.905 | 57,540 25.63 0.9538 | 54,360 0.589 | 88,400 39.47 | Shearing | Shearing 
384 | 0.898) 58,190 25.98 ~ 54,560 0.586 | 89,160 39.81 ” os | | 
Mean 70 | 25.83 54,460 . el 5.87 11.27 | 52.1 
385 | 0.948/ 64,810 | 28.93 | 1.67 | 36,790 | 1642 0,798 | 77,000 | 34.37 | Tearing | Shearing 
386 | 0.932) 67,540 30.15 37,700 16.83 0.788 | 79,890 35.66 es 
a Paces aahel ft 
Mean | 66,170 | 29.54 , 16.63 we «|: 78,440 | 35.01 6.16 11.52 | 53.5 
387 | 1.5: 43,510 | 19.42 1.67 17.74 0.796 | 83,310 37.19 | Shearing | Shearing 
383 | 1531/ 41,170 | 18.38 16.85 0.500 | 78,800 35.17 | ” . 
| a ed eesheritce di! Silieenconall Pee eres : 
| | 
Mean 42,040 | 18.96 a 33,720 17.29 adi 81,050 36.18 4.80 11.60 41.6 
} } 
it has been assumed in taese calculations that the rivet actually filled ap the hole which had been drilled for it 
TABLE XVIII.—Serizs VI.—Tenaciry or PLATEs UsED. 
Limit of - a ' 
‘ Dimensions Elasticity. Breaking Load. sa | ia 
2? ee : ee Se ee : 
z 3 by Nature of Fracture, &c. 
Zz Pounds| Tons Pounds; Tons <4 es 
a mtd per | per per per oa | SZ 
2 Breadth. Thickness. Area. Square | Square Square | Square} SE | “A F 
Pa Inch. | Inch, | Inch, | Inch. | 3° Vine 
—' —- — | —_ — } | ee | eee. - 
sq. in. | 
0.738 | 39640 17.70 | 66,400 29.64 0.597 31.0 
0.765 | 40,060 17,88 66,860 29.85 0.599 25.7 
0.380 | 42,240 1886 68,450 30.56 0.617 26.5 Fracture somewhat obliquely across 
0.664 | 44,430 | 19.384 67,100 29.96 0.662 24.3 ” irregularly across. 
(in 6 in.) 
0.672 | 40,470 18.07 | 66,820 29.83 0.606 27.3 " very irregularly across. 
(in 6 in.) 
Mean ...| 41,368 18.47 | 67,130 29,97 0.616 


_TABLE XIX. —MeEasu REMENTS OF SERIES s VII. 





ra f | 
: , * | 's% 
-|4 ee Dia- |5 es 
gis A | BY} C. “mensions. imeter of/2=& | 
5 |4 | . Drilled |2 2 | 
sis , (Thick- Holes. |=" 
. V .| | » : 
4 (Width) | {P). ness), E. | is2¢ 
3 (Mar- | P. | (Nomi- |= we! 
= | | gin). nal), la—s| 
in, | in, in. in. in. in. | 
| Mean. - 
ast) 2 | 4.507 | 262 | vsee | 1.00 | 1.615] 0-781 [Las] 
(ats | 5" | 
432) 1 $.310 | 2.63 0.378 0.875 ” ” } 154 
433' 3 4.806 | 2.36 0.386 0.75 a 151 
134, 4 5.000 | 2.33 0.372 0.75 1.70 } 145] 
| 
2 | 
435| 5 9,135 | 2.51 0.377 0.75 L738 » | 137 
| 
4 6 5.597 2.31 0.368 6.75 2.00 














(Rivetted Joints varied for Pitch and Margin). 























ing to Tearing 


Ratio of Bear- 
Area. 





0.95 


0,95 


Remarks. 








Form of specimen as sketch below. All, specimens have tye 


same diameter and number of rivets. 
0.95 |have the same pitch, but differing margins ; Nos. 434, 435, and 


Nos. 431, 432,and 433 


436 have the same margins but differing pitches. 


In all cases F = 





= 0. ».80; and nominal diameter of rivet is 0.75. 
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TABLE XX.—Serizs VII. GENERAL RESULTs. 


(Joints Varied for Margin and Pitch). 












































4 
| | Tensile Stress Shearing Stress a | Bearing Pressure} Breaking & 
ao | when Joint | when Joint | on” | when Joint Load per 7 
ai } Broke. Broke. ‘ Broke, Inch Run. a 
& | Tearin — | Shearing Joint |_ | 
7, ia | Area, Broke by - 
=e Pounds| Tons Pounds}; Tons | | Pounds| Tons Se 
s | per per | per per Square per per alias. Solid $5 
= | Square | Square Square | Square | Inch. | Square | Square oint. | Plate ost 
& | inch. | Inch. Inch. In, | lnc Inch, “£° 
ae sq. in 8q. in. | tons. | tons. | per ct. 
431) 0.902 | 78,040 | 34.84 1.437 48,990 | 21.87 | 0.858 | 82,060 | 36.63 | Shearing | 6,545 | 11.0 | 59.7 
432, 0.9382 76,510 34.15 os 49,650 22.16 0.886 | 80,500 35.94 ~ 6.62 11.3 58.6 2 
433, 0.950 | 74,540 | 33,28 ya 49,270 | 22.00 | 0,905 | 78,240 | 34.92 iz 6.58 | 115 | 57.0 [35S 
a | << -—_—_——o— OC So | I Se | —-~ —-| ——— -- a= & 
Mean ...| 76,360 | 34.09 49,300 | 22.01 | | 80,270 | 35.83 e 28in 
— 2) eS | ee | a one | —— a ers 
434 0.988 | 71,180 | 31,78 1437 48,930 | 21.85 | 0.872 | 80,640 | 36.00 : 62 |ua| 565 |setc. 
435, 1.052 | 64,530 | 28.81 ‘ 47,240 | 21.09 | 0.884 | 76780 | 34.28 a 5.90 | 113 | 524 |PSESss 
436, 1.197 | 66,940 | 2542 |, 47.440 | 21.17 | 0.863 | 78,980 | 35.26 - 544 | 110 | 494 [Sued Fe 
scanesinets fouenainaiiett’ ——- - fissas 
|Mean ...| 64,220 | 28.67 ae 47,870 | 21.37 | | 78,800 | 35,18 2% s=s ~ 
£S See 






































although in some cases shearing has only occurred when ing unchanged. All the joints however broke by shearing, 
the pressure reached nearly 40 tons per square inch. | and their strength remained therefore unaffected by the 
| alteration in the area of the plate. It will be seen that the 

1 } } yall three specimens broke under a mean shearing stress of 
altered of course with other than single-rivetted lap joints. | 21.37 tons per square inch, and with a bearing pressure of 
The last three columns of Table XVII. show the pro- | 35.18 tons 


Further experiments would however be necessary really 
to settle this point. In any case the conditions would be 


portionate strength of the joints. The first four are weak, 


solid plate, and Nos. 383 and 384 are nearly as good. 


of the solid plate. 


two plates before pulling them, and observing the load at 
which the two halves of this line separated ; 1.e. the point 
at which the joint began to slip. The results obtained in 
this fashion cannot be considered more than approxima- 
tions, but may have some interest. In the first four joints 
(} in. rivets), slip began to be visible when the tensile stress 
in the metal freached 8} tons a square inch, and in the 
last four (lin. rivets) at exactly the same stress. The joints 
with jin. rivets stood a pull of 134 tons per square inch 
before any slip was visible. In all cases some perceptible 
bending of the joint, endeavouring to get itself into the 
line of pull, began very early. An attempt was also made 
to determine the load at which the edges of the joint had 
opened sufficiently, in bending, to allow a slip of paper to 
be pushed in. The results were not perhaps so irregular as 
might have been expected. So far as they go, they show 
that distinct opening occurs at very low stresses in man 
cases, and at lower stresses in the large than in the pom | 
joints. The four small joints, with } in. rivets, each opened 
when the pull was about 13 tons per square inch; Nos. 381, 
382, when the stress was 8.8 tons ; Nos. 383, 384, at 5.5 tons ; 
Nos. 385, 386 at 6.4 tons ; and Nos. 387, 388, at only 3.3 tons 
per squareinch. The figures show very distinctly the way 
in which the tightness of a joint is affected by the pitch of 
the rivets. 

Margin and Pitch.—The results of the experiments in 
Series VII. will be found in Tables XIX. to XXI. This 
series consisted of 6 joints only, of different proportions. 
All had three }in. rivets; the first three (431-433) had 
the same pitch but varying ‘“‘ margin’’ (or distance from 
edge of hole to edge of plate) ; and the last three (434-436) 
had the same margins but different pitches. The dimen- 
sions of the whole are given in Table XIX., to which the 
same remarks apply as were before made on Table XVI. 
The tenacity of the plates was determined by the tests of 
four strips cut from them as givenin Table XXI. It was 
almost precisely the same as in Series VI., viz., 29.9 tons 
per square inch. Two strips of the same plate, annealed 
previous to testing, showed a tenacity of 2.7 per cent. less, 
with about the same extension. 

All the joints broke by shearing the rivets. In the first 
three a mean tensile stress as high as 34.09 tons per square 
inch was reached without tearing, or 11.4 per cent. more 
than the breaking load of the untouched plate, although 
the plate was not fractured. The bearing pressure was 
35.83 tons per square inch, and fracture occurred by shear- 
ing at 22 tons per square inch, in spite of the high tensile 
stress. All three joints had the same shearing area, and 
all broke practically at the same total load, i.e. with the 
same intensity of shearing stress. The small differences of 
tensile stress and bearing pressure appear to be only what 
is due to the fact that the plates were not of uniform thick- 
ness, and that in consequence of this No. 431 had the 
smallest and No. 433 the largest tearing and bearing areas. 
It will be seen from the last column of the Table that with 
No. 431 astrength equal to 59.7 per cent. of that of the solid 
plate was obtained, an exceptionally g 
single-rivetted lap-joint. 


explained. The plates were thicker, and are therefore 


result for a | 
The small diminution apparent in | 
this respect in Nos. 432 and 433 is due to the cause just | 


credited with a greater strength ; but, as the joints all gave | 


way by shearing, the actual strength of the plate never | 
came into account, and did not effect the breaking load. | 


It does not appear that any effect can be traced to the change 
of margin from 1 in. down to # in. ; 

In the three other specimens of Series VII., Nos. 434 to 
436, the margin was kept nominally } in., or the same as in 
No. 433, and was actually but very slightly different, as is 
shown in Table XIX. The breadth of the plate and the 


later on. 


| The point at which slipping commenced was not observed 
The point at which opening out of the joint 
| began was very irregular indeed, varying from 15.9 per 
| cent. of the breaking load in No. 434, to 44.8 per cent. in 
No. 433. In mean it was 33.2 per cent. 


| in Series VII. 


(To be continued.) 








(Continued from page 


1s made in two sizes, light and heavy. 


fug.6. 


Fig. 7. 
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very much barley has to be thrashed. The drum beaters, 
which are eight in number instead of six, are also different ; 
instead of being long screws they are rolled steel bars or 
plates, with equidistant tooth-like projections as shown 
in Fig. 8. These beaters have much wider faces than 
those previously described, which is an advantage for some 

ain, though not perhaps for all. 

ifferent in construction ; the path of motion of each shaker 
frame or box, instead of being a circle, is angular at the 
lower or upper end, circular as it follows the crank at the 
centre, and elliptic at the other end, the frames or boxes 
being supported on rockers alternately at the upper or 
lower end. There are five shaker sections, as seen in 
The holes in the wood riddle E in Messrs. 
Ransomes’ machine are cylindrical ; those of Messrs. Clay- 
ton and Shuttleworth are shown as countersunk. For 
wheat the holes in the wood riddle, usually of 3 in. dia- 
meter, are not countersunk, but are bored through the 
wood at a slight angle, as shown in Fig 9, a device 
first employed by Mr. E. Humphries. The inclination of 
the boles is in the direction of movement of the straw, and 
the object is that any short straw entering the hole shall 
not fall through, but be caught and driven back by the 
slo; ing side of the hole opposed to it. 

tn the machine shown by Figs. 5, 6, and 7 the elevator box 
is placed outside the frame, but in other examples it is 
placed within the frame, as in 
Figz. 2 and 3, page 455 ante). 
that a somewhat different arrangement is adopted for remov- 
| ing the seeds ; instead of being carried off from the jog board 
F, through a sieve towards its lower end, as at W, Fig. 2, the 
| seeds pass, with the grain, chobs, and chaff, through the 
sieves in the lower shoe, and are carried off by a spout W, 
Fig. 7, under the lowest of these riddles. ‘ 
| it will also be seen that the chaff riddle G, or the riddle 





The shakers are also 


per squareinch. The apparent reduction of tensile 
j ) stress from 31.78 to 25.42 tons per square inch is of course 
as might be expected. Nos. 381 and 382 give the best | due simply to the increase of the tearing area, and not to 
results, the joint having 55 per cent. of the strength of the | any incapacity in the metal to stand the larger stress. It 
f 00: It | is noticeable that a variation in tensile stress between 25 
is very satisfactory to note that three seven-rivet joints in| and 35 tons per square inch does not appear to make the 
Series VIII. (Nos. 653, 1 to 3), proportioned very similarly | least difference in the ultimate shearing resistance of the 
to 381-2, gave almost identical results. Of the joints with | section, a fact that could hardly have 
1 in. rivets, the first pair has a strength of 53.5 per cent., | be a priori probable. 


en considered to 
It will be seen from the subsequent 
while the other has less than 42 per cent. of the strength | experiments that even at a considerably lower bearing pres- 
: a sure than that existing here, the rivets seldom stood more 

It was attempted to observe the behaviour of these joints | than 22 tons per square inch before shearing, which make 
under test by scribing a line across the planed edges of the | it appear probable that a result which at first might be 
| easily attributed to excessive bearing pressure was partly, 
| if not wholly, due to other causes, which will be mentioned 


ON THRASHING MACHINERY.® 
By Mr. W. W. Beaumont, of London. 
458.) 

Clayton and Shuttleworth’s Machine.— 
page 510, illustrate a 4ft. 6 in. machine by these makers, 
It will be seen which 
that there are'several essential points in which the arrange- 
ment, as clearly shown by these diagrams, differs from that 
already described. First amongst these must be noticed 
that the smaller part of the concave is uppermost. 
most work is done here, and as re-adjustment is here most 
often necessary, this may be advantageous, especially when 


Ransomes’ machine (see 
From Fig. 6 it will be seen 


|from which most chaff is blown away, is adjustable as 
to inclination. The working platform previously alluded 
to is well shown iu Fig. 7. The construction of the side 


Figs. 5, 6, and 7, 


From Fig. 6 





* Paper read before the Institution of Mechanical 
pitch of the rivets was varied, all other dimensions remain- | Engineers. 


frames of these two machines is somewhat different as 
respects verticals, diagonal struts, and braces, the neces- 
sary rigidity being obtained in the two machines in different 
ways. Fig. 7 is a vertical section on the line 2—2, 
Fig. 6; and these two views so clearly show the general 
arrangement of the machine that it is unnecessary to 
describe it in further detail. 

Garrett’s Machine. Thearrangement of machine shown 
by Figs. 10, 11 (see page 511), and 12, differs very largely 
from either of those yet described. They represent a machine 
made in two sizes by Messrs. Richard Garrett and Sons, of 
Leiston, and having essential differences in detail. The 
drum beaters are grooved longitudinally, and in the smaller 
machine have the section shown in Fig. 13, page 511, while 
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in the larger machine they have the heavier section shown 
in Fig. 14, each beater weighing 22lb. Eight beaters 
are fixed on each drum, and the three drum-heads are 
flanged steel discs. The drum is of considerable weight, 
which may be considered an advantage, especially when 
the feeding is irregularly done. The concave is built up 
in the same way as those previously described, the adjust- 
ments being similarly effected at the bottom and middle, 
and at the top by the adjustable crank-arm and connecting- 
rod shown in Fig. 10. The jog board B under the 
shaker, and the riddles e, thelower shoe, and the second 
dressing shoe, all receive their reciprocating motion from 
the crank T, situated in this case in the front part of the 
machine. The riddle boards are only two in number, 
instead of four or five in the machines previously described ; 
two pairs of interchangeable wood riddles go with each 
machine, the one with }in., the other with %in. holes. 
The fine riddle is generally used for wheat, but very often 
one of each is used as a set. The holes are bored at a 
small angle through the wood, with 13in. longitudinal 
pitch. The vertical section, Fig. 11, is taken through 
the upper second dressing shoe, and through the lower 
shoe; the arrangement of both first and second dressing 
sieves is thus shown in the two views, Figs. 10and 11. The 
whole of the products of thrashing, after the removal of 
the cavings on the riddles, passes to the chaff sieve G in 
the lower shoe. The grain and seeds pass through that 
sieve on to the board or plate below it while the chobs drop 
down from the end of the sieve G to the chob-sieve and 
spout shown beiow it, and the chaff is blown out. The 
grain and seeds slide down the board below G, and pass 
thence to the bottom of the elevator box, by which they are 
carried up and delivered into the awner; or if awning is 
not necessary then direct to the upper dressing shoe L. 

We now come to a special feature in this machine. 
Instead of the two separate fans to supply blast for the 
first and second dressings, as in the machines already 
described, Messrs. Garrett use one fan which is placed at 
one end of the drum spindle. This arrangement saves two 
spindles, straps, and sets of bearings; and there are 
machines made in which there are three sets of fans 
employed. The blast is taken off at two points from the 
periphery of the fan case, through tangential trunks lead- 
ing respectively to the first and second dressing apparatus. 
The blast is controlled and made uniform by means of 
wood strips fixed within the trunks, and the pressure is 
adjusted to that desired by throttle valves, also within 
the trunks. One of these is shown at T’, Fig. 11, and 
the lever for controlling it in Fig. 10. These levers are 
actuated by screwed rods and handwheels, situated at the 
points of delivery of the chaff. The attendant can thus 
adjust the pressure of the blast while he is examining the 
chaff to see whether anything else is brought over with it ; 
and he can at once see the result of his operations. The 
dust and chaff separated from the grain in the second 
dressing shoe is blown over and delivered down the dust 
spout R, Fig. 11. 

The corn elevator is placed within the frame of the 
machine, the cups being of the form shown in Fig. 15, 
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which somewhat differ from those in Fig. 2, page 455 ante. 
The cupsare attached to the leather belt by copper rivets. 
The screen is of the cylindrical revolving form of Messrs. 
Penney and Company of Lincoln. The machines of 
Messrs. Ransomes, Head, and Jeffries are carried in front 
on wood beds resting upon a large cast-iron ball-and-socket 
casting plate, which in turn rests upon a wooden axle-tree 
ontheaxle. The machine of Messrs. Clayton and Shuttle- 
worth is carried upon a wood bed and framework with 
wrought-iron locking plates, as shown in Fig. 6. Messrs. 
Garrett and Sons’ machine is carried at the hinder end 
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described vary from 150 to 195 revolutions per minute, it 
will be seen that the change of position as thus shown is very 
rapid. The double-crank arrangement of shakers is con- | 
sidered by many to be more effective than the single crank | 
arrangement; but both systems are adopted by eminent | 
makers. | 


(To be continued.) 





COMPOUND LOCOMOTIVES. 
To THE EDITOR OF ENGINEERING. 

Srr,—In your valuable paper of January 28th and April 
29th, I find some very interesting notes about M. Mallet’s 
compound locomotives. 

Now, as M. Anatole Mallet, in France, and the firm of 
F. Schichau, Elbing, in Germany, have been fora long 
time endeavouring to introduce the compound locomotive 
into the railway service, perhaps some remarks about 
the experience which has been met with in building these 
engines may be of interest to many of your readers. 

it seems a curious fact, that in spite of the great and 
well-known advantages of the compound engine aad its 
almost universal adoption for ship and stationary use, this 
system has not yet succeeded in getting a firm hold for 
locomotive engines, notwithstanding saving of fuel and 
regularity of motion play such an important item with 
these engines. 

The reason for this may partly be looked for in the great 
conservatism concerning all railway matters and the dislike 
to depart from the usual well-known track, but partly also 
because the introduction of the compound system to loco- 
motives offered some constructive difficulties which had to be 
first overcome. Only but lately it has been found possible 
to make an arrangement so simple and effectiye in 
construction and bandling as it must necessarily be desired 
for locomotives. And it is this latter point that I should 
like to criticise more closely, and to compare M. Mallet’s 
system with that of Mr. F. Schichau. 

I need scarcely remark that it is in no way hostile spi 
that I enter upon this subject, as perbaps nobody more than 
our firm (that of F. Schichan) recognises the merit and 
valne of M. Mallet’s labours, having ourselves had to 
battle with the difficulties of the problem. I only raise 
the question because it seems of universal interest, it being 
surely only a question of time, that the compound engine 
will be as universally adopted for locomotives as it is now 
on board of ships or for stationary purposes. 

In M. Mallet’s locomotives the driver is able to let the 
engine work either as compound or as simple engine. He has 
means to shift the valve gear of each cylinder independently 
of the other, and vary accordingly the different degrees 
of cut-off in both cylinders. It is, therefore, at least very 
improbable that be always will work with the best and most 
suitable degree of expansion relatively neccessary for both 
cylinders. At all events, the man must be specially trained 
for this work ; though a good driver for a common engine, 
be will not be able at once to drive a compound locomotive. 
This is one serious drawback to the introduction of this 
system. 

But the principal fault lays in the principle itself, that 
just when the engine has to develop its maximum power, 
when the steam consumption is the greatest, and therefore 
a saving the most necessary, the engine has to work non- 
compound. Now the proportions of cylinders, channels, 
and tbe arrangement of the valve gear is, of course, not at 
all favourable to this, and therefore under these cireum- 
stances more steam will be used than an ordinary engine 
would want. Also, by letting fresh or little reduced steam 
enter the large cylinder, the work devel ped by it will be 
far greater than by the small cylinder, and in consequence 
the working parts on one side will be much more strained 
than on the other side. The engine will shake, and bad 
effects result upon wheels and rails. 

All these considerations have led Mr. F. Schichau to 
establish the following principles for the construction of 
compound locomotives : 

1. The engine shall work always as acompound, to make 
full use of the advantages of this system. 

2. The necessary contrivances for handling the engine 
have to be as simple as possible. 

3. The manipulation of the valve gear has to remain 
exactly as simple as it was before, and must Le so arranged 
that the relative best degrees of cut-off in both cylinders 
are brought into action automatically, and that every 
meddling of the driver therewith is altogether prevented. 

4. The valve gear moreover must so be arranged that 
for all degrees of cut-off in the small cylinder, the work 
done in this cylinder is exactly or as nearly as possible equal 
to that done in the large cylinder to insure an equal an 
well-regulated strain on all parts of the engine and on the 
rails, ss 

On these principles the compound locomotives of Mr. 
Schichan are constructed, and by means of a very simple 
and effective contrivance both valve gears are regulated 
(in a manner relatively dependently from each uther) either 
by lever or by screw in exactly the same way as usual in 
common locomotives. So that any driver may at once start 
and drive the compound locomotive, in fact he scarcely 
need know that be drives one. : 

The preliminary conditions being such, it may be of interest 
to give in short the results of some trials, conducted with 
four compound locomotives constructed by Mr. Schichau. 
These tend to show that the theoretical abstractions aLove 
stated have also found their confirmation in practice. 

The first two compound locomotives were built tog: ther 
with two exactly similar ones of the common type. They | 
were small engines intended for local traffic; all four} 
engines working on the same line and under exactly the | 
same conditions. ‘Ihe drivers were changed quite arbitrary 
and had to drive now with a simple then with a compound 
engine. After a six months’ trial the re sult was a saving 
of 16.5 per cent. in fuel, besides a good saving in grease for 
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the compound engines. Difference in the ease of starting 
or manipulating the engines was not perceptible, the 
compound engine doing perhaps rather better. Diagrams 
showed a regular distribution of steam and a pretty equal 
amount of work done on both sides. This for the first 
engines seems a pretty good result. Rather more was 
expected, but the valve gear was not quite the best and has 
been improved since. 

The two other engines are for the Koenigliche Ost Bahn 
and somewhat larger, tue gear is all better arranged and 
a saving of at least 20 per cent. may confidently be ex- 
pected. The engine having been on trial since January, 
I shall be happy to lay before your readers the results of 
these trials as soon as they will be finished. 

We look upon these compound locomotives with great 
favour, and Mr. F. Schichau feels so confident that he 
now makes the guarantee of a saving of fuel of at least 15 
to 20 per cent. for constracting new or compounding 
old locomotives. ‘The difficulties of arranging the large 
cylinder may be overcome in most cases. 

Apologising for the length of this letter. 

I am, Sir, your obedient servant, 
Rupouru ZIEse. 
23 April, 18 


5 May, 


St. Petersburg, Sl. 


BOTTLED ELECTRICITY. 
To THE EpitrorR oF ENGINEERING. 

Srr,—With reference to the plain fact, told with such 
gush in the Times of Monday last, that one million of foot- 
pounds of electrical energy had been stored in a small box 
weighing 75lb., and containing three iuproved Planté 
secondary cells, and that this box with its charge had been 
successfully tran- ported from Paris to Glasgow in 72 hours ; 
it would be well to remember that had the gentleman who 
carried this box with so much care also carried 751b. of 
good coal in his portmanteau, be would have transported 
from Paris to Glasgow that which by burning gives out 
about eight hundred millions of foot pounds of energy, and 
which if applied tv an engine te drive electrical apparatus 
would have produced an amount of electricity tery much in 
excess of that which was contained in the heavy lead cells 
described in the Times. 

When viewed by the above figures, the feat accomplished 
does not appear to be so exceedingly remarkable, and it 
becomes evident that the best way to transport energy 
from place to place is still to do it by carrying coal. 

Moreover, if in our large towns the distribution of elec- 
trical energy be a problem of importance, it cannot be 
considered that an invention whereby on/y one million 
foot-pounds of electrical energy can be stored in an appa- 
ratus weighing as much as 75 |b. is likely to prove of such 
‘*transcendent importance’’ to the future of ‘‘ science and 
humanity at large,’’ as by some is believed. 

It may be that an arrangement of the kind will prove 
useful in accumulating electricity during the day and storing 
it up for use at night, somewhat as gas is collected ina 
gasometer ; but for carrying electricity from place to place 
it would seem to be practically of little or no value. 

The distribution of electric force by means of insulated 
wires from a central station, we shall no doubt see at no 
distant future, and in the mean time the small motors 
driven by gas enable any one living in a town to produce as 
much electric force for lighting or other purposes as may 
be desired ; and the gas companies and corporations would, 
in their own interest, do wisely to foster this rational plan. 

J.T. B., R.E. 

'The above letter was received before the delivery of Mr. 
Alexander Siemens’ lecture at the Society of Arts, on 
Wednesday last, ‘‘On the Transmission of Power by 
Electricity,’’ in which the legitimate employment of the 

*lanté cells (improved by M. Faure) was described in 
almcst identical language.—Ep E 








THE RELATIVE CORROSION OF 
AND STEEL. 
To THE EpiToR OF ENGINEERING. 

Sr1r,—In a paper with the above title, read before the 
Tron and Steel Institute, Mr. Parker, Chief Engineer, Sur- 
veyor of Lloyd’s Register, has made some observations on 
the experiments conducted by the late Admiralty Boiler 
Committee, which should not, I think, pass anchal- 
lenged. 

With your permission, I will offer a few remarks, (1) on 
Mr. Parker’s references to this subject, and (2) on the main 
subject of Mr. Parker’s paper. 

(1) Mr. Parker singles out a part of one of the earliest 
experiments made by the committee, the chief object of 
which was to ascertain the effect on iron of different kinds 
of water and lubricants in the presence of air, brass, and 
copper; and concludes from this that the results of the 
inve-tigations of the committee are unreliable. 

Now, sir, the Boiler Committee made a large number of 
experiments, and, I ask, is it fair or reasonable to conclude 
from one of the earliest of these that the results of their 
investigations are unreliable ? 

The conclusions that the committee arrived at were not 
founded to any extent on the experiment which Mr. Parker 
mentions, but on the later and far more important experi- 
ments, the results of which are contained in the appendices 
of the blue-book recently published by the Admiralty, and 
in a paper read by me in March before the Institution of 
Civil Engineers. 

If atreatise were published on methods of steam propul- 
sion of vessels which omitted to take notice of screw pro- 
pellers, I apprehend that the author’s conclusions would be 
received with ridicule. Yet Mr. Parker has dealt with the 
committee's experiments in an exactly similar manner. 

But on considering Mr. Parker's criticisms on this one 





experiment, it will be seen, I think, that he has made egre- 
gious errors. 

He states that ‘‘in the experiments conducted by this 
committee, that in most of the vertical tubes in which the 
plates were experimented upon in boiling water, there was 
a copper plate present, and in many instances the different 
iron and steel plates were held in position by brass or cop- 
per rods.’ In only two tubes out of the nine of the group 
he refers to were there copper rods: In most of the tubes 
the discs were suspended on iron rods. di 

He then says, ‘* all the steel plates had been fixed above 
the iron ones, and, as the temperature was greater in 
the upper than in the lower parts of the tubes, it might 
have been expected, other things being equal, that the steel 
would corrode faster than the iron.”’ 

In each of the tubes in the group there was one iron disc 
above all the steel discs but one, and, moreover, in contact 
with the copper disc. Yet in one only out of the nine tubes 
did this iron disc suffer more than the steel disc below it 
whilst some of the steels lost more than twice as janch oa 
the iron disc above them. Again, the greater corrosion in 
the higher dise could not have been dne to increase of 
temperature. The lower ends of the tubes were in acham. 
ber and exposed to steam of 50 lb. pressure, whilst the 
upper ends were in an open chamber and partly exposed t» 
cold water. If the temperature differed at all it would be 
lower at the top than at the bottom. 

(2) The Main Subject of Mr, Parker’s Paper. — On 
sifting the actual results given by Mr. Parker (l'able |.) 
from the conclusions he draws from them, it will be seen 
that the experiments made in sea-going boilers, under con- 
ditions similar to those of the committee's experiments, 
more than confirm the conclusions arrived at by tho 
committee with regard to the corrosion of iron and steel. 

The average of the results obtained from the three sets 
of discs in sea-going boilers by Mr. Parker gives a per- 
centage in favour of the 


“ 


Common irons over the Yorkshire irons of 13.9 
.” : ” ” ” steels $3.6 
Yorkshire ,, - * ” 26.0 
Both irons ‘ “ 30.4 


A series of experiments made by the Boiler Committee in 

fifty-six sea-going boilers gave a percentage in favour of 
Common iron over Yorkshire iron of 9.6 
mild steel 27.1 


~~ ” ” ” 
Yorkshire = a os 16.0) 
Both irons * : - 21.3 


In the three sets exposed to cold sea water, bilge water, 
and atmosphere, by Mr. Parker, the results show a differ- 
euce respectively of 19.1 and 8. per cent. in favour of the 
common and Yorkshire irons; but in the set of plates 
suspended in the weather the steels lost 40 per cent. more 
than the irons. Mr. Parker passes this by with the remark 
that ‘‘ the steel appears t» have lost considerably more than 
the iron.”’ 

In the face of this is it not remarkable that Mr. Parker 


; comes to the conclusion that steel boilers are not likely to 


corrode to any serious extent more rapidly than iron? 
Perhaps the words ** in the future,’’ are meant as a saving 
clause, or, perhaps, as seems indicated in the last para- 
graph but one of Mr. Parker's paper, he does not consider 
that the experiments, which he has made with such care, 
and which have given rise to his paper, are worthy of mucl 
consideration. 

It will be remembered that in January, 1878, Mr. Parker 
and one of his assistants recommended to the Committee of 
Lloyd's ‘‘ under certain conditions a reduction from the 
scantlings prescribed by the rules for iron boilers in the 
shell plates and stays of steel boilers to the extent of 
25 per cent., and in the flat plates, not subject to the action 
of heat, to the extent of 12 per cent.’’ If these percentages 
be added respectively to the percentages given above in 
ey of the irons, what would become of steel in boilers 
then? 

It may here be remarked that Mr. Parker compares the 
average loss of the steels (all mild) with the loss of only 
one of the Yorkshire irons. Why not take the average 
loss of the irons’ Again, in considering boiler shells, the 
steels should be compared with the common, and not with 
the Yorkshire irons. 

Before leaving Table I. it may be observed that in the 
British India Company’s boiler, where the metals lost 
little more than one-third as much as those in the 
Peninsular and Oriental Steam Navigation Company's, the 
steels suffercd twice as much as the irons. 

Mr. Parker’s method of dealing with the black plates 
seems to me to be eminently unsatisfactory. Why are not 
the losses of weight given, as in the case of the bright 
plat.s? Again, if it was important to measure the surface 
deprived of oxide (a task quite impossible’ surely it would 
be equally important to ascertain the amount of oxide on 
the plates before testing, and the loss of weight due to the 
oxide removed during the test. 

Had Mr, Parker given the actual losses it would be 
observed, it is to be hoped, by those who consider that 
galvanic action is set up between steel and its oxide, tbat 
the rough plates (including those which lost all their scale 
by rubbing against each other) lost, oxide included, 17 
per cent. less than the bright plates; and that the Bolton 
steel rough plates, exposed to sea water and to weather, 
lost respectively only one-fifth and one-third as much as 
the bright plates under the same conditions. 

Mr. Parker observes ‘‘ that the different pieces of iron 
differed as much amongst themselves as they did from 
steel.’’ Of the bright group this may be true, but why are 
we not given the differences between the steels of the rough 
group? It would then be seen that the Bolton steel lost, in 
sea water and weather respectively, only one-fifth and 
two-sevenths as much as Brown’s steel; and that the 
Landore steel exposed to the weather lost little less than 
one-third as much as the steel made by the Stec]l Company 
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of Scotland, exposed to - same conditions and made by 
rocess (Siemens). 

a age does Mr. Parker attribute this extraordinary 

difference in steel? Could it be due to our make of steel 

being much more liable to be acted upon (“ galvanically ’ 

by its oxide than the other or to the protection afforded to 

the other steel by its oxide ? ; 

Before concluding I have one suggestion to offer. Mr. 
Parker mentions that ‘‘ strong local corrosion” took place 
in all the plates in sea water, and in half those in the 
British India Company’s boiler in the veighbourhood of 
the glass ferrules. An ordinary person would be inclined 
to think that this was caused by friction, but as this would 
be a commonplace explanation of the matter, I would 
suggest that gentlemen should take into consideration 
yhether it was not caused by galvanic action set up between 
the glass and the metals. For galvanic action seems to 
be a sort of refuge for the destitute, an unlimited capital 
to be drawn upon by theorists to an unlimited extent when 
facts require explanation. 

On some of the remarks made in the discussion which 
followed Mr. Parker’s paper I may have something to say 
hereafter. In the mean time I would venture to suggest, 
especially to those who are not concerned in the production 
of steel, to weigh facts well in the balance before they 
condemn those whose only object in discussing the question 
of the comparative corrosion of iron and steel is to con- 
tribute their mite towards throwing light on the subject. 

I may add that I have treated of the question of the 
local corrosion said to take place to so great an extent in 
metals retaining their oxides in my reply to the discussion 
on the paper read by me before the Institute of Civil 
Engineers. 

; Davip PHILLIPS. 

Chipping Sodbury, May 14, 1881. 


COLD AIR MACHINES. 
To THE EDITOR OF ENGINEERING. 

Sir,—Referring to the correspondence which has been 
going on between Mr. Lightfoot and Mr. Kilbourn on cold 
air machines, the main point of the controversy seems to 
have been lost in a cloud of scientific mud. 

Mr. Lightfoot and Mr. Kilbourn both start with what is 
now admitted on both sides, and which I was the first to 
carry out in engineering practice in this country—that to 
make a successful cold air machine it is not only necessary 
to cool the compressed air to be as near as possible the 
temperature of the water used for removing the heat 
from the compressed air, but it must be cooled somewhat 
below this so as to get rid of aqueous vapour in the com- 
pressed air, otherwise when it becomes expanded too much, 
snow or ice is carried forward into the valves and ports of 
the expansion cylinder. 

Now it is quite obvious that if this aqueous vapour is 
liquefied, and liquefied it has to be both by Mr. Lightfoot’s 
and the Bell-Coleman process, it must give up heat in the 
act of being turned from the vaporous to the liquid state 
(latent heat), and this liberation of heat does not depend 
upon the process used, but upon the weight of water 
removed. 

Mr. Kilbourn points out that by Mr. Lighfoot’s process 
this heat will go to the debit of production of cold, inas- 
mnoch as it prevents the air being discharged as many 
degrees below zero as it would be without it, whereas, in 
the Bell-Coleman process this heat is not necessarily to the 
debit of production of cold, but can be communicated to 
the waste air leaving the meat chamber. Mr. Kilbourn is 
perfectly correct on this point, which is a matter of fact, 
and not of opinion, and the practical outcome would be 
that a great pressure of air, consequently more steam power, 
must be required in one case than the other. 

It is not for me to judge of machines put before the 
public by rivals of the Bell-Coleman process, but I cannot 
help observing the fact that everything proposed to super- 
sede it is in the direction of more expensive first cost, viz., 
elaborate surface-condensing arrangements, instead of 
water injection, compounding air expansion cylinders, &c. 

Yours troly, 


Glasgow, May 15, 1881. I. I. CoLEMAN. 





To THE EpIToR oF ENGINEERING. 

Srr,—As an engineer who has taken great interest in Mr. 
Lightfoot’s paper on the above-mentioned machines, and 
the animated discussion that has been carried on* through 
your medium, I trust you will afford mea small space to 
tender my views on the matter. 

I must say that Mr. Kilbourn, judging from bis last 
letter, gives me the impression of being a disciple of the 
propagators of the “‘ heat a material,’’ but now exploded 
theory, and, therefore, I am not surprised at bis inability 
to appreciate Mr. Lightfoot’s arguments, which are based 
on modern theories. 

With reference to Mr. Lightfoot’s principle of varying 
the grade of expansion in the first expansion cylinder, so as 
to suit any variation that may take place in the condensing 
water, I am sure if Mr. Kilbourn will reconsider the 
matter he will agree with me that, it is perfectly sound 
and practical, and that while he says whatever volame 
if air is taken in the compression cylinder each stroke must 
go into the expansion cylinder, each stroke is perfectly 
true; he has not taken into consideration the fact that 
this volume may be made to take any other prescribed 
volume in the expansion cylinder by merely working the 
compression cylinder at a relatively higher pressure (but 
which of course means an increase of engine power) so that 
having regulated the initial volume of air in the expansion 
cylinder it is perfectly obvious that the grade of expansion 
and the final temperature after expansion can also be 
regulated at pleasure. 

Mr. Kilbourn has also overlooked the fact that abstract- 
ing heat from the compressed air by external means detracts 
from its efficiency in giving out useful work in the expansion 





cylinder, and that instead of the latent heat developed in 
the expansion cylinder due to the liquefaction of vapour 
going to raise the temperature of the air from which it is 
deposited, it is in a great measure utilised in giving out 
power, that is to say, being transformed into effective 
work on the compression cylinder. Again, it is evident 
that if the vapour suspended in the compressed air previous 
to expansion be liquefied by the application of an external 
cooler medium, this medium, if repassed through the com- 
pression cylinder, will decrease the efficiency of the 
machine. 

Another point on which I must differ from Mr. Kilbourn, 
is his statement in ENGINEKRING of April 29th, page 434, 
that the final temperature of air after a compression, 
cooling, and expansion ‘‘ is not controlled by the degree of 
compression or expansion, nor the efficiency of the water 
jacket.’’ Although I agree with him as far as the extract 
he gives (in the last number of this journal) from Mr. Light- 
foot’s paper. 

As a proof of the accuracy of my views, we have only to 
take an imaginary case of a machine drawing compressed 
air, then if we only expand to the initial pressure, the cold 
produced will be dependent on the efficiency of the water 
jacket, but if the expansion is carried below this initial 
pressure, say down to atmosphere, it is at once obvious 
that the degree of cold will be dependent on the amount of 
expansion. 

To sum up, I am certainly of opinion that this machine 
under discussion is more economical in production of dry 
cold air than any other I am acquainted with; for the 
reasons stated above, when referring to the system of 
internal depositing of the aqueous vapour. 

As to its compactness and handiness it leaves little or 
nothing to be desired. 

I trust these few remarks may make the principle of this 
machine as clear to your readers, especially to Mr. Kil- 
bourn, as it is to. Yours faithfully, 

GEORGE A. Goopwin, Wh. Sc., A.M.I.C.E. 

Bayswater, May 19, 1881. 





THE GILDING AND BRONZING OF IRON 
SURFACES. 
To THE Epiror or ENGINEERING. 

Srr,—In your report of the discussion on Mr. Bower's 
paper ‘‘ On the Protection of Iron from Rust,’’ read before 
the Iron and Steel Institute, 1 am made to say that ‘‘ the 
gilt and bronze samples exhibited were produced by apply- 
ing gold or bronze mixed with an essential oil,’’ &c. This 
statement being somewhat misleading, I shall be obliged if 
you will kindly insert the following correction: That the 
gold, platinuin, or silver coating was produced by admixing 
with certain essential oils the metals in the form preferably 
of their respective chlorides. The solution is then applied 
on the top of the oxide coating, and the work heated tor a 
few moments in the furnace. This, of course, is but a 
very rough indication of a very beautiful process. Its 
intere: t, taken in connexion with the Barff-Bower processes, 
lies in the fact that a satisfactorily adherent and permanent 
film of metal can only be obtained when the iron has been 
first coated with the maguetic oxide. 

Iam, &c., 
Gero. R. TweeprE, F.C.S. 

24, Josephine Avenue, Brixton Rise, S.W., 

May 13, 1831. 








THE ENGLISH RAILWAY CARRIAGE OF 
THE FUTURE. 
To THE EpIToR OF ENGINEERING. 

S1r,—I cannot agree with your correspondent who signs 
himself ‘‘ Progress ’’ when he says that no improvement 
bas been made in the comfort or convenience of carriages 
on English railways since the time of George Stephenson. 
It is only necessary to compare the present third-class 
carriages on any of the great northern lines with the miser- 
able cattle trucks which used to be provided for third-class 
passengers, to prove that there is a great change for the 
better, though there is no great alteration in form. 

There can be no doubt that lavatory accommodation 
would be a great comfort and convenience to passengers by 
long journey trains, but I do not think that this can be 
obtained in the carriage described by your correspondent 
without far more than commensurate loss in general con- 
venience and in weights to be hauled per passenger 
carried. 

I will mention a few of the difficulties which would 
militate against the use of sucha carriage. The guard’s 
doors are not opposite each other, so that a platform would 
have to be provided at each end of each carriage, thus 
needlessly increasing the length of the train. A single door 
two feet wide is provided for the ingress and egress of all 
passengers, and besides this, both incoming and outgoing 
passengers and porters must pass along a passage two feet 
wide which would be effectually closed by the opening of 
the door of any compartment ; but to bring the question to 
the test of practical experience, the Midland Railway 
Company some time ago built carriages with a similar side 
passage, but without the doors to compartments, which car- 
Tiages are now working on the most local of local lines, 
and any one who has been in them will I think agree with 
me as to their extreme inconvenience. 

It is more easy to criticise than to suggest, and I am not 
prepared with any practical scheme which will, at the same 
time, provide lavatory accommodation for both sexes, pre- 
serve the privacy which is dear to Englishmen, give good 
day and night accommodation, and offer satisfactory 
facilities for ingress and egress. If ladies would use 
carriages specially provided for them, half the difficulty 
would disappear, but they will do nothing of the kind. 
Our English carriages are too narrow to allow of satis- 
factory passage room, and the number of passengers is 
too great and the rate of travelling too high for obstruc- 








tions such as I have described to be permitted, and if our 
railways are to work the enormous traffic they have to deal 
with and to keep time the question of paying load must be 
carefully considered, and twenty-four third-class passengers 
to a length of say 55 ft. is not a very satisfactory result so 
far as this is concerned. It is well that this subject should 
be ventilated, but I do not think that the arrangement 
described by your correspondent will be the railway 
carriage of the future. 

I would suggest that there is another matter of equal 
importance with the lavatory accommodation which might 
be discussed at the same time, namely the warming of 
railway carriages. 

Iam, Sir, your obedient servant, 
Ree@tnaLtp E. MIDDLETON. 
5, Westminster Chambers, May 16, 1881. 


THE QUALITY OF IRON AND STEEL. 
To THE EDITOR OF ENGINEERING. 

S1r,—Would you or any of the subscribers of your 
valuable paper, kindly give their opinion respecting the 
two following questions : 

1. Is the greater or less margin between the limit of 
elasticity and the limit of breaking strain to be considered 
as 4 leading point by which to judge of the quality of iron 
or steel ? 

2. Has the amount of contraction of area, at the breaking 
strains, with a certain amount of elongation, anything to 
do with the toughness of iron or steel, or is the contrac- 
tion only to be considered as an indifferent occurrence ? 


Yours respectfully, 
Duisburg, May, 1881. M. v. R. 


LIGHTNING CONDUCTORS. 
To THE EpIToR OF ENGINEERING. 

S1r.—Your ‘ Note”’ on Captain James Bucknill’s lecture 
on lightning conductors on the 6th inst. at the Royal United 
Service Institution, possesses many points of interest that 
are valuable as coming from one who has been practically 
engaged in the testing of lightning conductors. I did nut, 
however, gather therefrom the details of the manner in 
which he actually carried out his tests. Take for instance 
a conductor attached to a chimney at some one of the 
Government factories or arsenals, how would he proceed to 
test its entire length from point to earth? Would he 
employ a ‘‘ Steeple Jack’’ to carry a testing wire from the 
ground in order to connect it at the point, retaining the 
other end himself to join to his testing apparatus, or what? 
It would be of interest to know, as unless the whole length 
of the conductor be tested how can we ascertain that it is 
continuous, which is a matter of vital importance ; for if 
it be broken or damaged above the ground, the utmost care 
taken with the earth will be work in vain; but being 
a sg of the former special care with the latter will be of 
value. 

The testing of lightning conductors has been a special 
study with me lately, and the great difficulty in the way 
was the absence of some means of connexion with the top of 
the conductor whereby tests could be made. A way ont of 
this difficulty is shown in the same number of ENGINEER- 
ING as your ‘‘ Note’’ appears in, viz., last Friday’s, where 
in your Patent Record of Specifications published, you sum- 
marise mine as follows: ‘‘ Lightning conductors.—Within 
the conductor an insulated wire is carried, which wire is 
electrically connected to the conductor at the top and led 
to a testing instrument at the bottom. By means of this 
wire the electrical condition of the conductor may be ascer- 
tained.’’ That principle can also be applied to all existing 
conductors, thus providing for atest at any time. Along 
with the conductor and as the complement of it, is a testing 
apparatus, whereby individuals not possessing any technical 
skill can readily and easily test their conductor. That 
apparatus is not of the elaborate and costly character 
devised by Captain Backnill—nor need it be seeing that the 
average resistance of 100 ft of ; copper conductor ought not 
to be so much as a single ohm. If of the proper purity 110 ft. 
ought to give but 0.250hm. The need forsuch high resist- 
ances as 11,000 ohms—which can be so used as to measure 
1,100,000 ohms—is scarcely shown; but that is the range 
of the Wheatstone balance coils. 

Iam, Sir, yours very truly, 
SaMUEL VYLE, 
Associate Soc. Tel. Engrs. and Electricians. 
22, Borough-road, Middlesbrough, May 16, 1881. 




















CoMMERCE OF MonTREAL.—The imports at Montreal for 
the two months ending February 28, this year, amounted 
to 4,906,000 dols., which is an increase of over 25 per cent. 
as compared with the corresponding months in 188). 
the total nearly 200,000 dols. was for iron, machinery, &c. 





RicHarps’ Puastic Merau.—We have lately had 
brought under our notice a very useful material which under 
the name of “‘ J. Richards’ Plastic Metal,’’ is being made 
by the J. Richards’ Plastic Metal Company, of Charlotte- 
street, Birmingham. In general outward appearance it 
resembles some of the other varieties of white metal 
so largely used for lining bearings, but it has a remark- 
ably close hard texture and takes a good polish. Its 
special feature, however, is its great affinity for other 
metals, this affinity enabling it to be readily ‘‘ pasted on’’ 
with a plumber’s soldering iron, it being impossible when 
it is thus attached, to remove it by abrasive force. As it 
fuses at about 450 deg. Fahr. it can be readily melted in 
an iron ladle over an ordinary fire, while it is stated that 
it contains neither lead nor spelter and that it is not dete- 
riorated by remelting. We have had an opportunity of 
examining bearings, glands, &c., lined with this material 
and the adhesion seems to be perfect, while judging from its 
performance on railway axle bearings, it is remarkably 
durable. The ease with which it can be applied renders 
this metal peculiarly applicable for effecting repairs in the 
colonies, &c., where casting furnaces are not available. 
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ADAMS’ FLUSHING SYPHON. 

We subjoin an engraving of an ingenious form of 
syphon for the self-flushing of sewers and house drains 
which has been designed and patented by Messrs. M. J. 
and S. H. Adams, of Leeds. The arrangement consists 
of a syphon of cast iron or fireclay enclosed in a tank 
and having its longer leg communicating with a trap 
with a deep dip. At the top of the syphon is an air- 
pipe provided with a ball-cock which is opened by the 
rise of the water in the tank. The action is as follows : 
As the water rises in the tank the air in the syphon is of 
course compressed to the extent corresponding to the 
head or difference of level c dof the water in the trap, 
the effect being that the water in the short leg of the 
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syphon does not reach the level a until the water in the 
tank is at a height a above that level equal to the head 
ed. The effect of this is to allow the water in the tank 
to rise completely above the bend of the syphon until 
it reaches such a level that the ball-cock on the air-pi 

is opened, the air from the syphon allowed to escape, 
the syphon itself fully charged. As soon as this occurs 
there is of course a rush of water through the syphon, 
and the sewer to which it is connected is flushed. The 
syphon empties the tank down to the level of the bottom 
end of the short leg, and in so doing uncovers a small 
hole aud slot which re-admits air to the syphon and 
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prevents it from acting partially as the t: 
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MEACOCK AND WARD'S SELF- 
CLOSING TAP 

We subjoin an engraving of an ingenious arrangement 
of self-closing tap and water waste preventer which has 
been d ls 
of Chester. Referring to our engraving it will 
that the tap is made with a broad seating, or 
bedded a conical india-rubber plu 
portion of which is hollow and forms 
as shown. The spherical portion of 
and bears against a correspondingly 
which is held in posit by four 
front side this brass pan is perforated for the p: 
a valve stem carrying a valve, which seats it 
the inner side of the india-rubber chamber. 
stem is continued through the front of tl 
furnished externally with a press-knob, as sh 
solid portion of the india-rubber valve is : 
the side next the supply pipe, the h 
by a brass ferrule having a hole ,'; in. in diameter at the 
end next the source of supply. 











be seen 
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The action of this tap isas follows: With the parts in 
the position in which they are shown in our engraving, 
the water under pressure obtains access to the interior of 
the india-rubber chamber thr ] t 


10le just 





mentioned, and by distending th yer it forces the 
india-rubber valve against its seating, thus preventing 
} 


any flow of water through the tap. On the press-kn 

being forced inwards, however, the front valve is opened 
and the water in the india-rubber chamber is allowed to 
escape, the chamber then partially collapsing and allow- 
ing the main valve to open. On the press-knob being 
released, the india-rubber chamber will again becom 
gradually charged with water and the parts will assume 


the condition in which they are shown in our illustration. 


KRIZIK’S ELECTRIC LAMP. 


Kriztx, a telegraph er 
tle 
tl] 





Mr. F. 





Behemia, has recen constructed 
which has been tried already in many } 
been found to serve its se Wk 





lamps, so also in the new , an iron core is drawn 
more or less into a spiral traversed by an electri 
rent, the movements of the core dep rf on th 
sity of the current, and serving to regu 
apart of the carbons, viz., the length of the luminous are. 
In the lamps hitherto introduced, the iron core has been 


cur- 


nten- 





the distance 





cylindrical. But with this form the force by which the 
core is drawn into the spiral, varies considerably accord- 
ing to the position of the core; it is at its maximum 
when the end of the core reaches the middle of the 
spiral, while it is ni/ when the middle of the core coincides 
with the middle of the spiral. 


Fig. /. 


ned and patented by Messrs. Meacock and Ward, | 
. | brass tube to the coal, as shown. 


';| shown by dotted lines are 


























Mr. Krizik uses another form, where the iron is more 
concentrated towards the middle of the core. Two of 
| these new forms are shown in Fig. 1. The result of this 
change of form is that ths core is moved more uniformly 
| by the attraction of the solenoid, the lamp working more 
juietly, and without those jerks which are so very dis- 
agreeable with many of the existing lamps. 
2, 3, and 4, three forms of the new lamp are 
diagrams. The core a, of the form of a 
cone, is included in a brass tube 4 in order to 
enable the core to be guided laterally by pulleys dd, 
ynduct the current through the 
The figures are self- 
| explaining, and it needs only to be added that the wires 
traversed by a branch cur- 
the full line wires (together with the pulleys, the 
serve for the conduction of the 












i 
| which serve also to c 





| rent; 
brass tube, and carbons 
main current. 

Mr. Krizik’s simple and ingenious improvement has 
proved very successful. His lamp is now used in two 
factor at Pilsen to the satisfaction of the owners; 
it has been also used successfully at the recent exhibi- 
tion of the textile industry at Leipzig, and in December 
last the inventor brought his lamp to London, where it 
found the approval of those who saw it working. The 
invention is patented in England, Austria, France, and 
Germany. 











UPON THE PRODUCTION OF SOUND 
BY RADIANT ENERGY.?® 
By ALEXANDER GRAHAM BELL. 
(Continued from page 482.) 

Experiments with Liquids.—The sounds produced by 
liquids are much more difficult to observe than those pro- 
duced by solids. The high absorptive power possessed by 
most liquids would lead one to expect intense vibrations 
from the action of intermittent light, but the number of 
sonorous liquids that have so far been found is extremely 
limited, and the sounds produced are so feeble as to be 
heard only by the greatest attention and under the best 
circumstances of experiment. In the experiments made in 
my laboratory a very long test-tube was filled with the 

liquid under examination, and a flexible rubber-tabe was 
| slipped over the mouth far enough down to prevent the 
| possibility of any light reaching the vapour above the sur- 
|face. Precautions were also taken to prevent reflection 
from the bottom of the test-tube. An intermittent beam 
| of sunlight was then focussed upon the liquid in the middle 
| portion of the test-tube by means of a lens of large 








» | diameter. 
Resulis. 
Clear water... ‘ia ‘ne .. No sound andible. 
Water discoloured by ink ... a «. Feeble sound. 
Mercury .. ose in a ... No sound heard. 
Sulphuric ether* Feeble, but distinet sound. 
Ammonia . eb. ees an = ‘a io. 
Ammonio-sulphate of copper... as i = ” 
Writing ink on « ‘ is + ” 
Indigo in sulpburic acid ea - em os - 


Chloride of copper* ons - am a 99 
The liquids distinguished by an asterisk gave the best 
sounds. 
Acoustic vibrations are always much enfeebled in passing 
* A paper read before the National Academy of Arts 
and Sciences, April 21, 1881. 





from liquids to gases, and it is probable that a form of 
experiment may be devised which will yield better results 
by communicating the vibrations of the liquid to the ear 
through the medium of a solid rod. 

Experiments with Gaseous Matter.—On the 29th of 
November, 1880, I had the pleasure of showing to Pro. 
fessor ‘'yndall in the laboratory of the Royal Institution 
the experiments described in the letter to Mr. Tainter, from 
which I have quoted above, and Professor Tyndall at once 
expressed the opinion that the sounds were due to rapid 
changes of temperature in the body submitted to the action 
of the beam. Finding that no experiments had been made 
at that time to test the sonorous properties of different 
gases, he suggested filling one test-tube with the vapour of 
sulphuric ether (a good absorbent of heat), and another 
with the vapour of bi-sulphide of carbon (a poor absorbent), 
and he predicted that if any sound was heard it would be 
louder in the former case than in the latter. 

The experiment was immediately made, and the result 
verified the prediction. 

Since the publication of the memoirs of Rontgen* and 
Tyndallt we have repeated these experiments, and have 
extended the inquiry to a number of other gaseous bodies, 
obtaining in every case similar results to those noted in the 
memoirs referred to. 

The vapours of the following substances were found to 
be highly sonorous in the intermittent beam: Water 
vapour, coal gas, sulphuric ether, alcohol, ammonia, 
—_, ethyl bromide, diethylamene, mercury, iodine, 
and peroxide of nitrogen. ‘The loudest sounds were 
obtained from iodine and peroxide of nitrogen. 

have now shown that sounds are produced by the 
direct action of intermittent sunlight from substances in 
every physical condition (solid liquid, and gaseous,) and 
the probability is therefore very greatly increased that 
sonorousness under such circumstances will be found to be 
a universal property of matter. 

Upon Substitutes for Selenium in Electrical Receivers.— 
At the time of my communication to the American Associa- 
tion the loudest effects obtained were produced by the use 
of selenium, arranged in a cell of suitable construction, and 
placed in a galvanic circuit with a telephone. Upon allow- 
ing an intermittent beam of sunlight to fall upon the 
selenium a musical tone of great intensity was produced 
from the telephone connected with it. 

Sut the selenium was very inconstant in its action. It 
was rarely, if ever found to be tho case, that two pieces of 
selenium (even of the same stick) yielded the same results 
under identical circumstances of annealing, &c. While in 
Earope last autamn, Dr. Chichester Bell, of University 
College, London, suggested to me that this inconstancy of 
result might be due to chemical impurities in the selenium 
used. Dr. Bell has since visited my laboratory in Wash- 
ington, and has made a chemical examination of the various 
samples of selenium I had collected from different parts of 
tke world. As I understand it to be his intention to pub- 
lish the results of this analysis very soon, I shall make no 
further mention of his investigation than to state that he 
has found sulphur, iron, lead, and arsenic in the so-called 
** selenium,’’ with traces of organic matter; that a quan- 
titative examination has revealed the fact that sulphur 
constitutes nearly one per cent. of the whole mass; and 
that when these impurities are eliminated the selenium 
appears to be more constant in its action and more sensitive 
to light. 

Prof. W. G. Adamst has shown that tellurium, like 
selenium, has its electrical resistance affected by light, and 
we have attempted to utilise this substance in place of 
selenium. This arrangement of cell was constructed 
for this purpose in the early part of 1880; but we failed 
at that time to obtain any indications of sensitiveness 
with a reflecting galvanometer. We have since found, 
however, that when this tellurium spiral is connected in 
circuit with a galvanic battery and telephone, and exposed 
to the action of an intermittent beam of sunlight, a distinct 
musical tone is produced by the telephone. The audible 
effect is much increased by placing the tellurium cell with 
the battery in the primary circuit of an induction coil, and 
placing the telephone in the secondary circuit. 

The enormously high resistance of selenium and the ex- 
tremely low resistance of telluriam suggested the thought 
that an alloy of these two substances might possess inter- 
mediate electrical properties. We have accordingly mixed 
together selenium and tellurium in different proportions, 
and while we do not feel warranted at the present time in 
making definite statements concerning the results, I may 
say that such alloys have proved to be sensitive to the 
action of light. 

It occurred to Mr. Tainter before my return to Wash- 
ington last January that the very great molecular disturb- 
ance produced in lamp-black by the action of intermittent 
sunlight should produce a corresponding disturbance in an 
electric current passed through it, in which case lamp-black 
could be employed in place of selenium in an electrical 
receiver. This has turned out to be the case, and the im- 
portance of the discovery is very great, especially when we 
consider the expense of such rare substances as selenium 
and tellurinm. 

The form of lamp-black cell we have found most effective 
is shown in Fig. 8. Silver is deposited upon a plate of 
glass, and a zigzag line is then scratched through the film, 
as shown, dividing the silver surface into two portions 
insulated from one another, having the form of two combs 
with interlocking teeth. 

Each comb is attached to a screw-cup, so that the cell 
can be placed in an electrical circuit when required. The 
surface is then smoked until a good film of lamp-black is 
obtained, filling the interstices between the teeth of the 
silver combs. When the lamp-black cell is connected with 
a telephone and galvanic battery, and exposed to the in- 

* Ann. der Phys. und Chem., 1881, No. 1, p. 155. 
+ Proc. Roy. Soc., vol. xxxi, p. 307. 





t 1bid., vol. xxiv. p. 163. 
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Pranem of an intermittent beam of sunlight, a loud musical 
tone is produced by the telephone. This result seems to be 


due rather to the physical condition than to the nature of | 


the conducting material employed, as metals in a spongy 
condition produce similar effects. For instance, when an 
electrical current is passed through spongy platinum while 
it is exposed to intermittent sunlight, a distinct musical 
tone is produced by a telephone in the same circuit. In all 
such cases the effect is increased by the use of an induction 
coil; and the sensitive cells can be employed for the repro- 
duction of articulate speech as well as for the production 
of musical sounds. 
































| Mr. Tainter was convinced from these experiments that | exceedingly useful to have more details of pit work. Gen- 
this field of research promised valuable results, and he at! tlemen must always bear in mind, that in imparting 
once devised an apparatus for studying the effects, which information to the Institute they were also educating them- 
| he described to me upon my return from Europe. The selves. He felt that he could not exaggerate the importance 
apparatus has since been constructed, and I take great | of the matter, especially to the younger members, who were 
pleasure in showing it you to-day. to be their future colliery managers, and, he trusted, the 

1. A beam of light is received by two similar lenses (see | future coalowners of their day. Improvements came so 
Fig. 10), which bring the light to a focus on either side | thick upon them that they needed more than ever to be on 
of an interrupting disc. The t-vo substances, whose | the alert tokeep pace with them. To look back to the state 
sonorous powers are to be compared, are placed in the of mining in Scotland only twenty years ago, and compare 
receiving vessels (so arranged as to expose equal sur- | it with its present state, was there one of them in his wildest 
| faces to the action of the beam) which communicate by | dreams who ever contemplated 10001. on a ventilating fur- 




















4 nace? Yet he had now in his mind’s eye a place in this 
weseenevens pea NS country where more than 30001. was being spent. Was 

there one of them who contemplated haulage on level roads 
such as they now saw in use? He believed there were one 
or two instances of tail ropes, and in many cases the ortho- 
dox ‘‘dook’’ engine; but look to the many miles which 
they now had. Few of their number could personally talk 
of the state of matters existing forty years ago, but he 
could tell them that at that time there was not more than 
one pit in Lanarkshire—he thought there was one at Carn- 
broe—that had slides and cages in it. He recollected 

| making a drawing of slides and cages in the Summerlee 
office forty years ago, at which time that company had not 


flexible tubes of equal length, with the common hearing 
tube shown. The receivers are placed upon slides, which 
can be moved along graduated supports as shown. The 
beams of light passing through the interrupting disc are 
alternately cut off by the swinging of a pendulum. 

a musical tone is produced alternately from the substances 
in the two receivers. One of the receivers is kept at a 



























constant point upon its scale, and the other receiver is 


We have also found that loud sonnds are produced from 
lamp-black by passing through it an intermittent electrical 
current ; and that it can be used as a telephonic receiver 
for the reproduction of articulate speech by electrical 
means. 

A convenient mode of arranging a lamp-black cell for 
experimental purposes is shown in Fig 9. When an inter- 
mittent current is passed through the lamp-black (A) or 


moved towards or from the focus of its beam until the 
air decides that the sounds produced from the two are of 
equal intensity. The relative positions of the receivers are 


then noted. 


2. Another method of investigation is based upon the 
production of an interference of sound, and the apparatus 
employed is shown in Fig. 11, 1la, and 11b. The interrupter 
consists of a tuning-fork A, which is kept in continuous 


vibration by means of an electro-magnet B. 


when an intermittent beam of sunlight falls upon it through A powerful beam of light is brought to a focus between 
the glass plate B, a loud musical tone can be heard by the prongs of the tuning-fork A, and the passage of the 
applying the ear to the hearing-tube C. When the light beam is more or less obstructed by the vibration of the 
and the electrical current act simultaneously, two musical Opaque screens C D carried by the prongs of the fork. 
tones are perceived, which produce beats when nearly of | As the tuning-fork A produces a sound by its own vibra- 
the same pitch. By proper arrangements a complete inter- tion, it is placed at a sufficient distance away to be 
ference of sound can undoubtedly be produced. inaudible through the air, and a system of lenses is 
Upon the Measurement of the Sonorous Effects Produced employed for the purpose of bringing the undulating beam 
by Different Substances.—We have observed that different of light to the receiving lens E with as little loss as possible. 


substances produce sounds of very different intensities The two receivers F G are attached to slides HI which 
move upon opposite sides of the axis of the beam, and the 
receivers are connected by flexible tubes of unequal length 


under similar circumstances of experiment, and it has 
appeared to us that very valuable information might be 
obtained if we could measure the audible effects produced. 
For this purpose we have constructed several different 
forms of apparatus for studying the effects, but as our 
researches are not yet complete, I shall confine myself to a 
simple description of some of the forms of apparatus we 
have devised. 

When a beam of light is brought to a focus by means of 
alens,the beam diverging from the focal point becomes 
weaker as the distance increases in a calculable degree. 
Hence, if we can determine the distances from the focal 
point at which two different substances emit sounds of 
equal intensity, we can calculate relative sonorous powers. 

Preliminary experiments were made by Mr. Tainter 
during my absence in Europe to ascertain the distance 
from the focal point of a lens at which the sound produced 
by a substance became inaudible. A few of the results 
obtained will show the enormous differences existing 
between different substances in this respect. 


Distance from Focal Point of Lens at which Sounds 
become Inaudible with Different Substances. 


m. 
Zine diaphragm (polished) «.. oe = 1.51 
Hard rubberdiaphragm ... in eee 1.90 
Tin-foil 99 _ noe eso 2.00 
Telephone ~ (japanned iron) 2.15 
Zine ” (unpolished) .. 2.15 
White silk {™ rel 3.10 
White worsted - at 4.01 
Yellow worsted 99 9° 4.06 
Yellow silk 9» ” 4.13 
White cotton wool Ne ce 4.38 
Green silk - 4.52 
Blue worsted - aa 4.69 
Parple silk a. - 4.82 
Brown silk os Pe 5.02 
Black silk s *” 5.21 
Red silk - 99 5.24 
Black worsted - “ 6.50 
Lamp-black. In receiver the limit of 
audibility could not be determined on 
account of want of space. Sound per- 
fectly audible at a distance of ... ee 10.00 


K L communicating with the common hearing-tube M. 


The length of the tube K is such that the sonorous 


vibrations from the receivers F G reach the common 
hearing-tube M in opposité phases. Under these circum- 
stances silence is produced when the vibrations in the 
receivers F G are of equal intensity. When the intensities 
are unequal, a residual effect is perceived. In operating 
the instrument the position of the receiver G remains 
constant, and the receiver F is moved to or from the focus 


of the beam until complete silence is produced. The | 


relative positions of the two receivers are then noted. 


3. Another mode is as follows: The loudness of a} 
musical tone produced by the action of light is compared | 


with the loudness of a tone of similar pitch produced by 
electrical means. A rheostat introduced into the circuit 
enables us to measure the amount of resistance required to 
— the electrical sound equal in intensity to the 
other. 

4. If the tuning-fork A in Fig. 11 is thrown into 
| vibration by an undulatory instead of an intermittent 
current passed through the electro-magnet, B, it is pro- 
| bable that a musical tone, electrically produced in the 
| receiver F by the action of the same current, would be 
found capable of extinguishing the effect produced in the 


one in operation. He did not think there were twenty wire 
ropes in Scotland. Look at the numbers now. He recol- 
lected that a pump was erected in 1838 in the bottom of 
Prestongrange Pit to raise water 70 fathoms in one perpen- 
dicular lift. The precautions to make good joints and good 
clacks were something wonderful, whereas 160 fathoms on 
an upright lift was nothing wonderful now. He might 
take up their time all night and more in drawing such 
comparisons, but it was only a record of progress. The 
young men among them, when they were able to tell their 
experience of forty years, would tell the same story. He 
was glad to learn that the electric light was to be fitted up 
at Earnoch Collieries, which would give them an opportu- 
nity of studying that important invention. He thought 
|that the light in question was fast getting beyond the 
region of experiment. It had lighted some of the streets 
of London for more than twelve months. It might be years 
before it would be applied to the lighting of the working 
faces of mines, but that it would be so applied he had not 
the slightest doubt. In the mean time the surface, shaft bot- 
toms, main roads and particular points might all be lighted 
| with it. He was glad that the Institute continued to send 
| commissioners to other districts when considered necessary. 


last commission to inquire into the modes of securing the 
| roofs and sides of mines. They were underground in twenty 
| mines in England and Wales, and would be able to give a 
good deal of information on those points. At the close of 
the President’s address two papers read at previous meetings 
were discussed, and Mr. William Crossley described and 
exhibited his patent compressed-air safety lamp. 








NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

| Brown, Bayley, and Dixon (Limited.)—A meeting of 
| the committee representing the creditors of Messrs. Brown, 
| Bayley, and Dixon (Limited), Sheffield, has been held in 
London, when it was resolved to accept the offer of the 
shareholders of the company to pay a composition of 
6s. 8d. in the pound. Arrangements will at once be made 
to hand over the works to representatives of the share- 
holders, so that the works may be continued as a going 
concern. 


Parkgate Iron Company, Limited—Heavy Profits.— 

































































receiver G by the action of the undulatory beam of light, | The seventeenth annual report of the directors of this 
| in which case it should be possible to establish an acoustic | company has just been issued, and is as follows: The 
balance between the effects produced by light and elec-| works and machinery have been maintained in an efficient 
| tricity by introducing sufficient resistance into the| state. The cost of relining and remodelling No. 3 blast 






electric circuit. 
(To be continued.) 
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MINING INSTITUTE OF SCOTLAND. 
| Tae annual presidential address was delivered to the 
| members of this Institute at a meeting held at Hamilton 
last Thursday evening, by Mr. Ralph Moore, Her Majesty’s 
Inspector of Mines. After discoursing on the value of the 
Transactions of the Institute, which, he said, would stand 
| comparison with those of kindred institutions in the king- 
| dom, and the claims of the Institute on coalowners, who 
were the parties mainly benefitted by their deliberations, 
and expressing the hope that the quantity and quality of 


\the papers would be kept up, he indicated that it ae | be | 


|furnace has been charged to revenue. ‘The stocks have 
| been carefully taken and valued in the usual way at the 
| present low current prices. In consequence of the sab- 
stitution of steel for iron rails, and the improbability of the 
| rail mill ever being again required for the purposes for 
which it was established, the directors have considered it 
desirable to appropriate the sum of 5000/. out of 
revenue in reduction of the cost at which this will stand in 
the books. After providing for bad debts and all other 
charges, the net profit made during the past year is 
14,9961. 3s. 7d, which added to the sum of 795/. 10s. 6d. 
brought forward from last year makes an available total 
for distribution of 15,7911, 14s. 1d., out of which an 
interim dividend has been paid amounting to 4858/. 15s. 
It is now proposed to pay a further dividend of 31. 5s. per 
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share on 2900 shares, making a total dividend of 41. 7s. 6d. 
per share (or 7} per cent. for the year) and to carry forward 
12151. 9s. 1d. to the next year’s account. 


The New Steel-Faced Armour Plates.—It is stated that 
the French Government are adopting composite steel and 
iron armour plates for their ships of war and that Messrs. 
John Brown and Co, Limited, bave a large order for their 
‘make.’ Other orders from the same source are, it is 
anticipated, forthcoming. 


Construction of Railway Station Platforms. — An 
experiment has been made in Leeds for the purpose of 
demonstrating the efficiency of Mr. Alfred Walker’s new 
and improved system of con-tructing railway platforms of 
concrete, and other works of a similar kind. ‘The trial 
was made in a yard in Grace street, West-street, where a 
section of a platform has been built for the purpose upon 
the principle adopted by Mr. Walker. The floor is 4 in. 
thick, and rests upon dormer walls placed 3 ft. 6 in. apart, 
the material of which the platform is built consisting of 
iron slag concrete, faced with granite concrete. Mr.Walker 
claims for his system several advantages over the ordinary 
method of platform construction, whilst at the same time 
the cost is no greater. Amongst the gentlemen who 
witnessed the experiment yesterday were Mr. Charles 
Trubshaw, from the engineers’ office of the Midland 
Railway Company; and Mr. J. B. Fraser, architect, who 
represented the Great Northern Railway Company. The 
resisting power of the walls was first tested. A pile of pig 
iron, weighing 15 tons, was placed upon the platform, which 
notwithstanding the heavy weight which it bore, showed no 
signs of fracture. Subsequently a further quactityof pig iron 
was placed on the platform, in order to ascertain the pres- 
sure per square foot which it was capable of resisting. The 
floor resisted a pressure of 10 ewt. to the square foot, but 
yielded by the addition of an extra weight. 

Tron and Steel Trades.—Prices of raw irons are now so 
low that it is expected some more furnaces will shortly be 
blown out in this district. Manufactured irons, especially 
sheets and plates, are selling freely, and steel! plates for 
boiler and ship purposes are daily inquired after in increasing 
quantities. 








NOTES FROM THE SOUTH-WEST. 

Through Railway Communication at Cardif.—On 
Friday the Railway Commissioners gave their decision in 
the case of James v. the Taff Vale and Great Western 
Railway Companies, instituted and promoted by the 
Merthyr Chamber of Trade with the view of compelling the 
railway companies mentioned to make a much-desired 
arrangement by which the Taff trains will run into the 
Great Western Railway Station at Cardiff. The Com- 
missioners gave judgment against the companies with 
costs, so that the desired through communication will pro- 
bably now be realised. 


Newport.—Steady work is still being done at both iron 
works and collieries. In the iron and steel trades, while 
the market is not unaffected by the prevalent depression, 
the tone is yet one of hopefulness. ‘Tin plates continue to 
show a heulthy tone. With regard to steam coal the 
inquiry remains good, and prices are therefore well sus- 
tained. Shipments have again proceeded with activity 
during the past week. 

The Broad Gauye on the Great Western Railway.— 
The broad gauge is to be abolished on another section of 
the Great Western Railway this week, viz., on the 40 miles 
of the Devon and Somerset branch from Taunton to 
Barnstaple, which Las only been open since the autumn of 

873. 

Wales and the United States.—The shipments of iron of 
various descriptions made from Wales to the United Stats 
in April were as follows: To New York, 41 tons scrap 
steel, 600 tons rails, 691 tons crop ends, 8679 blooms, 4413 
bundles of wire, 117,150 boxes of tin-plate, 400 tons pig, 
247 tons bloom ends, 9 tons steel, and 312 bundles steel 
iron. To Philadelphia, 647 tons rails, 3388 boxes tin-plates, 
928 tons spiegel, 500 tons pig iron, and 200 tons old rails. 
To Baltimore, 350 tons rails and 2100 boxes tin-plates. To 
New Orleans, 4900 tons rails. To Galveston, 6850 tons 
rails. To Vera Cruz (Merico) 1791 tons ruils, 12 tons fish- 
plates, 124 fastenings, 169 tons sheet, and 182 tons bar 
iron. All these were sent from Cardiff, Swansea, and 
Newport. 

Swansea and New York.—The first steamer of a direct 
service between Swansea ani New York will leave the latter 
port on the 25th inst. 

Cardif{.—The port cont nues busy with steam coal ship- 
ments, and the condition of this branch of our trade is such 
as to inspire confidence in the maintenance of the firmness 
which has for nearly six months characterised operations. 
In iron ore there is no movement worthy of note. In the 
other branches of local commerce there is an average 
amount of business. A moderate number of iron orders 
are in the market for the United States and other 
directions. 

Swansea.—The clearances for the past week were about 
an average, both as regards steam coal and patent fuel. 
In the metal department iron has again fallen, with symp- 
toms of a further decline. Steel rails remain as last 
reported. Unsless an improvement is shortly foithcoming, 
it will be simply impossible for ironmasters to keep their 
works going on as at present. 








NOTES FROM THE NORTH. 
GLaseow, Wednesday. 
Glasgow Pig-Iron Market.—The pig iron warrant market 
was very dull at the opening on Thursday, and prices 
declined 8d. per ton under those of the previous day, but 








the decline was all recovered, and the market eventually 
closed at Wednesday’s prices. Business was done during 
the forenoon at from 45s. 5$d. to 45s. 7id. cash, and from 
45s. 7d. to 45s 9d. one month, the close being rather sellers 
at 45s. 7}d. cash, and 45s. 9d. one month. Inthe after- 
noon the quotations ranged from 45s. 7d. to 45s. 9d. cash, 
and from 45s. 9d. to 45s. 10}d. one month, and at the close 
of the market there were sellers at 45s. 9d. cash and 
£5s. 10d. one month, and buyers offering 14. per ton less. 
Friday’s market was a shade stiffer, and closed with a 
recovery of ld. per ton. Over the week, however, there 
was a decline of ls. 4d. per ton. Business was done in the 
morning at from 45s. 9d. to 453. l0id. cash, and at 46s. 
fourteen days and one month, the close being buyers at 
£53. 9d. cash and 45s. 10}d. one month, and sellers near. The 
market was quiet and steady during the afternoon, and 
business was reported at 45s. 9d. to 458. 9}d cash, also at 
5s. LOjd. to 45s. ld. one month; and the market closed 
with sellers at 45s. 10d. cash and 463. one month, and 
buyers near. The market was less strong on Monday, 
though steady, and prices closed about 1}d. per ton under 
those of Friday. There were transactions during the fore- 
noon at from 45s. 84d. to 45s. 10d. cash, and from 45s. 9d. 
to 45s. 114d. one month, and there were sellers at the close 
asking 45s. 9id. cash and 45s. 11d. one month, and buyers 
offering 4d. per ton lower. The quotations in the afternoon 
were 45s. 9d. to 45s. 9d. cash, amd 45s. 10d. to 45s. 104d. 
one month, and 45s. 9d. fourteen days; and business was 
done at those rates. The close was rather sellers at 45s. 9d. 
cash and 45s. 104d. one month. Yesterday's market opened 
with a decidedly weak tone, and prices closed 1d. per ton 
under those of the previous day. Iron changed hands in 
the course of the forenoon at 45s. 9d. down to 45s. 8d. cash, 
improving to 45s. 9}d. cash, and at 45s. Yd. to 45s. 104d. 
one month, the close being nominally 45s. 9d. cash and 
t5s. 10/d. one month, rather buyers. In the afternoon 
a large amount of business was transacted at 453. 9d. to 
15s. 8d. cash, and from 45s. 10:d. to 45s. 9d. one month, 
and sellers asking 3d. per ton higher. The market opened 
this forenoon at 45s. 7id. cash, and business was after- 
wards done at 45s. 9d. one month to 45s. 5d. cash, and 
45s. 7d. one month, the market closing nominally at the 
latter prices. A moderate business was done in the after- 
noon at 45s. 5d. to 458. 6d. cash, and at 45s. 6jd. to 
453. 7jd. one month, and the market closed with buyers 
at 45s. 54d. and sellers at 45s. 6d. cash. The pig-iron 
market has been characterised by extreme depression since 
last report, and the lowest level has been reached to-day. 
Speculative buying has been largely carried on during the 
past few days, but the legitimate business done during the 
week, whether on bome or on foreign account, has again 
been comparatively small ; indeed, it does not vary much 
from week to week. It.is probable that there would be 
much more speculation were it not that an opinion is enter- 
tained in some quarters that the lowest price has not yet 
been reached. Judging by recent reports from the United 
States, Canada, and the Continent, there is is not much 
prospect of an immediate improvement in the demand from 
those countries. Only avery moderate shipping business 
has been done as yet, notwithstanding that the season is 
now pretty well through; indeed, as compared with last 
year’s shipments tp to this time, the falling off is enor- 
mous. Now that the quiet months of the year are being 
entered upon, and that the stock is far in excess of the 
highest total ever reached at any former period in the 
history of the Scotch iron trade, while the prodaction con- 
tinues to be on a very large scale, holders are selling out 
more freely. The quantity in the public warrant stores is 
being rapidly augmented. 


and even with the reduced prices the sale has been slow. 
But there has been rather more inquiry for shipping 
brands, both for prompt and for forward delivery. So far 
as is yet known, makers have mt expressed any intention 
to reduce the number of furnaces in blast, of which there 
are at present 122, as against 113 at this time last year. 
There is said to be an increasing inquiry for cast-iron 
pipes. Should the inquiry result in contracts being placed 
it would be against advantage to the Scotch iron trade. 
Last week's shipments amounted to 10,568 tons, as com- 
pared with 13,123 tons in the corresponding week of last 
year. The stock in Messrs. Connal and Vo.’s warrant 
stores at the end of last week stood at 556,942 tons, show- 
ing an increase for the week of 3658 tons. 


The New Southesk Viaduct.—The directors of the 
North British Railway Company have lately had under 
consideration the tenders for the coustraction of a new via- 
duct across the Southesk in connexion with the Arbroath 
and Montrose Railway, in place of the one —erected at a 
cost of over 20,000/.—condemned by Colonel Yolland on 
behalf of the Board of Trade. The new viaduct is to be 
erected on the site of the present one. It is to be fora 
donble line, and will consist of malleable iron lattice girders 
resting on cast-iron cylinders, 6ft.in diameter, filled with 
Portland cement concrete, sunk well into the bed of the 
river—which consists chiefly of clay—and on each side of 
the present structure. There will be 16 openings alto- 
gether, 13 of which will be 96 ft. each, the others being 
634 ft., 574 ft., and 54ft. The Board of Trade have insisted 
on wooden guard blocks 2 ft. out from rails, and ranning 
parallel with them. This, along with the train running on 
the bottom ‘‘ boom’”’ of the girders, will add to the safety 
of the travelling public. By the tenders, the time for 
receiving which closed on the 30th ultimo, the contractor 
binds himself to have the works finished by February, 
1882. This will be hard work, when it is taken into con- 
sideration that he will require to take down the present 
viaduct as he goes along, and at the same time keep the 
heavy goods traffie running. The engineer is Mr. W. R 
Galbraith, London, consulting engineer to the railway 
company. 

Institution of Engineers and Shipbuilders - Graduates’ 





In sympathy with the decline in | 
the price of warrants, makers’ iron has also fallen in pr'ce, 








Section.—The closing meeting of the Graduates’ Section 
of the Institutiou of Engineers and Shipbuilders took place 
last week, the President, Mr. John M. M‘Currich, M.A. 
C.E., in the chair. The discussion on Mr. James Weir's 
paper on the ‘‘ Collapse of Furnaces in Marine Boilers,” 
was continued and closed. A short illustrated and prac. 
tical description of the photophone was subsequently given 
by the secretary, Mr. William Willox, M.A.,C.E, after 
which the office-bearers for next session were elected. Mr. 
James Rowan, marine engineer, was elected President - 
Messrs. John M. M‘Curich and James Conner were elected 
vice-presidents ; and Mr. William Willox was re-elected 
secretary. The other members of Council are: Messrs. 
P. F. Maccallum, Robert L. Weighton, M.A. ; Sinclair 
Cowper, Ivan Mavor, James Meldrum, C.E.; Thomas 
Stewart, C_E.; A. B. Dobie, and Croom. The voting next 
took place for the silver medal awarded by the Council on 
account of the best paper read during the session. Fiys 
papers were declared eligible, and the result of the voting 
was that the medal fell to the lot of Mr. P. F. Macca lum, 
for his paper on “ Mild Steel or Ingot Iron,” read 7th 
December, 1880. 

Edinburgh Association of Science and Arts. — This 
association held its concluding meeting for the session on 
Monday night—Mr. Alexander Souter, President, in the 
chair. The question was raised—‘‘ Why is the Vacuun 
Gauge graduated in Inches and notin Pounds.’’ After some 
discussion, it was decided that this effect was caused by the 
barometrical arrangement of the gauge. ‘Ihe following 
papers were then communicated : ‘* Additional Remarks on 
the ‘Otto’ Silent Gas Engine,” by Mr. W. Dennison ; 
‘* Gas Engines in General,’’ by Mr. J. Girdwood; ‘ Hot 
Air Engines,’’ by Mr, Thomas Guon ; and ‘‘A Description 
of a new Rotary Engine,”’ by Mr. Thos. Ivory. Previous 
to the reading of the last-mentioned paper, a lengthened 
discussion took place on the economical and other effects of 
the gas engine, in the course of which much diversity of 
opnon was expressed. At the conclusion a vote of 
thanks was accorded to the contributors of the various 
papers. 

Wages Disputes.—The gas-men and smelters employed 
at the Newton Steel Works are out on strike this week for 
an advance of 10 per cent. on the rate of wages hitherto 
paid them. The Greenock and Port-Glasgow ship joiners, 
following the example of their fellow-tradesmen in the 
upper reaches of the river, are pressing their cla'ms for an 
advance of wages to the extent of 74 per cent. Four firms 
seem to have conceded the request, so that the case may be 
said to be as good as settled. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLxesBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a fair 
attendance on ‘Change at Middlesbrough, but again the 
amount of business transacted was exceedingly small. 
Messrs. Connall, the warrant storekeepers here, had in 
stock 171,018 tons, wh'ch is an increase of 1194 tons since 
the previous Tuesday. At Glasgow they hold 557,328 tons. 
The enormons productive power of Cleveland stil tends to 
bring down prices of pigiron. The quotations yesterday 
were based on No 3 selling at 36s. 9d. per ton. Shipments 
are not so active as they might be at this season of the 
year. Onthe Tees the faci ities for shipping are exceedingly 
good, and tere is ample accommodation for vessels of the 
largest description. The future of the pig iron trade is 
certainly not promising at present. It is feared that prices 
will even be lower before they rise again. 


The Finished Iron Trade.—There is continued activity 
in the finished iron trade, and a large number of men are 
employed throughout the North of England. Prices are, 
however, low, plates being quoted 5l. 17s. 6d. to 6l., and 
bars and angles 5l. 7s 6d. to 5/. 103. per ton. 


Engineering and Shipbuilding.—On the north-east coast 
engineering and shipbuilding are in a healthy condition. 
Ali the engine shops are full of work, and the shipyards 
have contracts which will occupy them for months to come. 
The men employed in the yards on the Tees have asked for 
an advance of 7} per cent. in their wages, to take effect in 
a month’s time. ‘lhe masters are of opinion that the men 
are somewhat hasty, seeing that an advance of 5 per cent. 
was conceded them recently. It is not, however, expected 
that there will be any difficulty in dealing amicably with 
the question. On Tuesday a meeting of masters and men, 
including representatives from Stockton, Middlesbrough, 
and the Hartlepools was held, and after a lengthy conver- 
sation the meeting reparated, both sides being of opinion 
that a speedy and satisfactory settlement would be arranged 
without any stoppage of work. 


The Coal and Coke Trades.—There is no alteration in 
the coal and coke trades. The large number of blast 
furnaces in operation in Cleveland causes a good demand 
for coke, but fuel of other kinds is not in much request, 
and prices are easier. 





THE ANGLO-BILBAO STEEL Ore Companr.—The pro- 
spectus is issued of a company bearing the above title with 
a capital of 80,0001., in shares 11. each (60,000 shares to be 
called up), of which 20,000 shares are to be devoted to the 
part payment for the property acquired. ‘The ore quarries 
are situated at Bilbao, and the properties were most favour- 
ably reported on by several mining engineers, amongst 
others by the late Professor Forbes. According to the 
prospectus the ore lies on the surface, and can be quarried 
for ls. per ton, and placed on board with all charges paid 
at from 3s. 6d. to 4s. per ton. The estimates given in the 
prospectus are based on an output of 100,000 tons a year. 
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BRIDGE OR TUNNEL? 

Tus is a question which engineers have often 
anxiously to consider when brought face to face 
with the difficult problem of carrying a line 
of railway across a wide or deep navigable river or 
estuary. At the present moment two of the 
longest submarine tunnels ever undertaken are in 
progress, one in this country under the direction of 
Sir John Hawkshaw, and the other in America 
under the control it would seem of a group of 
more or less amateur engineers. The question 
recently arose also in connexion with the Forth 
Bridge, and it was even stated in the press, though 
no authority whatever was given for the statement, 
that a tunnel would afford a cheaper and safer 
means of communication across the Firth of Forth 
than a bridge, and that consequently the bridge 
project was to be abandoned. It will be interesting 


the relative merits of a bridge and a tunnel as regards 
facility of construction and freedom from contin- 
gencies, and to glance at the history of some of the 
more important subaqueous tunnels in progress or 
complete. 

Neglecting contingencies and assuming con- 
veniently that the soil or rock constituting a river 
bed were impervious to water and free from fissures; 
there would be no difficulty in deciding at once in 
favour of a tunnel. Under such conditions a yard 
of tunnel might on the average be looked upon as 
the equivalent in cost of a foot of bridge. The 
actual cost of tunnels for a double line of railway 
has ranged from about 25/. to 1500/. per lineal 
yard, the former being that of several of the 
tunnels on the South-Western and other railways 
in the chalk formation, and the latter that of the 
Thames Tunnel, now owned by the East London 
Railway. The cost of the extension of the latter 
tunnel under the London Dock entrance was, it is 
understood, at the rate of 350/. per yard; whilst 


yard; and of the Hoosac Tunnel about the same. 
Of less exceptional but still costly tunnels may be 
cited the Sallwood Tunnel at 118/. per yard; the 
Crystal Palace Tunnel through heavy clay at 120/. ; 
the Kilsby Tunnel at 145/.; the Cochem Tunnel in 
Prussia at 97/. 10s.; and the Batignolles Tunnel in 
Paris at 95/. Under ordinary conditions a tunnel 
ought to be constructed at a cost of from 30/. to 
7ul. per yard, the former figure being applicable to 


material requiring only a light brick lining, and the 
latter to one through moderately hard rock or clay 
which, though easier to mine, would require a 
heavier lining. 

Contrasting the preceding figures with the 
corresponding ones in the instance of bridges, it 
may be shown that under favourable conditions a 
yard of tunnel can be constructed for the same 
sum as a foot of bridge. Thus the Victoria 
Bridge across the Thames cost 80/. per foot ; the 
continuous girder bridge across the Seine at Orival 
78/1. per foot; the “‘ Royal Border” masonry viaduct 
across the Tweed 55/. per foot, and the screw pile 
viaducts on the Bombay and Baroda Railway 
and elsewhere, from 25/. to 40/. per lineal foot of 
double line of railway. Of more expensive and 
difficult structures, the bridge across the Dwina at 
Riga cost 136/. per foot; the Aiexandrowski Bridge 
across the Volga, 235/.; the Saltash Bridge increased 
proportionately for a double line, 204/. ; whilst the 
Britannia Bridge cost 400/., and the Forth Bridge, 
having spans of 1600 ft. in the clear, is estimated 
to cost about 200/. per foot of total length measured 
over the main spans, and the viaduct approaches 
thereto. Under ordinary conditions, therefore, a 
bridge ought to be constructed at a cost of from 
25/1. to 70l. per lineal foot, as we have already seen 
a tunnel should be per lineal yard. 

But in the vast majority of cases a tunnel under 
a river or estuary is constructed under anything 
but ordinary conditions, and therefore the above 
rule does not apply. In discussing the question of 
tunnel rersus bridge in such cases it is necessary to 
remember that it may be a case in which the tunnel 
would belong to the high-priced and the bridge to 
the low-priced group. Thus, there are many 
estuaries across which a railway might be carried 


not be driven at a less cost than the 350/. per yard, 
or say 120/. per foot of the East London Railway 
tunnel. Apart from the question of cost there is 
also in many instances this vast difference between 


possibility of remedy at the very point of its comple- 
tion and after perhapsa million of pounds have been 
sunk in its construction, whereas a bridge, if pro- 
perly designed, is subject to no such contingencies, 
the worst that can happen to it being the carrying 
away of the temporary works or some other com- 
paratively trifling mishap during construction. 

That this is no exaggerated statement of the 
difference in the conditions of the two classes of 
structure is evidenced by the history of every 
important subaqueous tunnel yet undertaken. It 
is positively painful to read the passages in the 
elder Brunel's diary relative to the construction of 
the Thames Tunnel. “ Little do others know of the 
anxiety and fatigue I have to undergo day and 
night. Advanced as we are we have only gained 
somewhat more experience, but the casualties are 





therefore at the present moment to consider briefly 


the cost of the Mont Cenis Tunnel was 224/. per | 


a tunnel through chalk, or equally favourable | 


a tunnel and a bridge—that a tunnel if placed deep 
below the water may be drowned out beyond all | 


as it would have been 200 ft. back. We have 
not a period when we can think ourselves safe, 
except when we have connected these arches with 
a shaft on the other side... I have indeed no 
rest, and I may say have had none for many weeks.” 
A few months after penning the above words an 
accident did happen which cost six lives and stopped 
the works for seven years, The ground swelled 
suddenly and a large mass burst through, followed 
by a rush of water which carried Brunel himself 
and the workmen struggling and swimming towards 
the shaft. This was on the 12th of January, 1828, 
and on the 22nd of July, 1880, or half a century 
later, there appeared the following simple but 
graphic paragraph in the New York Herald of that 
date: “The unfinished portion of the Hudson 
River Tunnel, which was in process of construction 
between Jersey City and New York, caved in at 
about half past four o'clock yesterday morning 
while twenty-eight men were at work inside. Of 
these, twenty were killed almost instantly, and 
their bodies now lie buried under thirty feet of 
mud and tide water. Eight men effected a narrow 
| escape.” The 400 yards of tunnel under the 
Thames were finally completed 18 years after the 
first start had been made at the work. The Hudson 
River Tunnel is still in progress, work having been 
resumed a few months after the accident, and at 
| the present time about 250 yards out of the total 
length of a mile of tunnel have been completed. 
| It will be remembered that the tunnel referred to 
|is driven through the silty bed of the Hudson 
river by the aid of compressed air. The silt so far 
has proved tolerably air-tight, but of course these 
conditions may change at any moment, and the air 
would escape faster than it could be replenished, 
and this is the more probable as near the centre of 
the river the depth of water is 60 ft. as compared 
with 15 ft. over the portion of completed tunnel, 
and at the same time the thickness of silt covering 
is correspondingly diminished. 

In the session of 1873 a Bill passed through the 
Commons, but was rejected in the Lords, for a 
tunnel about 1} miles in length under the River 
Humber. The bed of the Humber is very similar 
in character to that of the Hudson, and Mr. 
Fowler proposed to put in the tunnel by the 
aid of the pneumatic process, though the pro- 
posed method was of an entirely different cha- 
racter to that adopted in the case of the Hud- 
son Tunnel. The details,as worked out by Mr. 
Fowler and Mr. Baker, were fully described at the 
time in this journal,* but it may be stated here that 
the tunnel was to be built in lengths of 160 ft. 
under the protection of rectangular ca ssons 
160 ft. long by 42 ft. wide, sunk by the pneumatic 
process to the required depth in the bed of the 
river. This proposal was ridiculed at the time by 
some of the opposing engineers on account of the 
magnitude of the caissons, which Sir John Hawk- 
shaw said were “no less than two-thirds of the size 
of Westminster Hall ;’ and on account of other 
imaginary difficulties. It is interesting to note, 
therefore, that since 1873 caissons no less than 
472 ft. long by 135 ft. wide, that itis to say nearly 
ten times as large as the proposed Humber caissons, 
have been sunk by the French engineers with ease 
and economy at Toulon, and that subsequent to the 
accident at the Hudson Tunnel a pneumatic caisson 








on a screw pile viaduct at a cost of 30/. per foot, | precisely similar in principle to the Humber caisson 
but through the silty beds of which a tunnel could hers after trial of other methods, found to be the 
I 


only one by which the damaged length of tunnel 
|could be reached and repaired. 

A submarine tunnel of even greater magnitude 
| than any of the preceding is now being carried out 
under the Severn estuary at Portskewet. This 
tunnel, when completed, will be 4} miles in length, 
of which one-half will be under the estuary, and the 
maximum depth below high water will be 170 ft. 
The history of this work is instructive as showing 
the reluctance of railway companies and capitalists 
to embark in undertakings involving so much 
uncertainty and so many risks. In 1864 plans for 
the tunnel were deposited but the Bill was not pro- 
ceeded with. The same thing happened in 1870, 
but in 1872 an Act was obtained for the construc- 
tion of the works. A shaft was commenced on the 
Welsh side in March, 1873, and was carried to a 
depth of 200 ft. through successive layers of new red 
sandstone, marl, Pennant sandstone, clay shale, coal, 
millstone grit, ironstone, and fireclay. In Decem- 
ber, 1874, a 7 ft. square heading was commenced 
and carried on at the cost and risk of the Great 
Western Company itself until nearly the whole 








just the same. An accident now might be as fatal 


* See ENGINEERING, vol. xvi-, page 60. 
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length was completed and it was considered pos- 
sible to get a contractor to proceed with the work. 
It will be remembered how the heading was 
drowned out by land water entering through a 
fissure in the first instance, and owing to the 
failure of one of the main pumps in the second. 
At the present time the opening out of the heading 
and the construction of the tunnel are proceeding 
favourably, and all engineers will sincerely hope 
that they will so continue, for having reference to 
the great depth below the surface of the water—no 
less than 170 ft.—it is but too clear that if the salt 
water once obtained admission to the tunnel, either 
through an existing fissure, or from the thrusting 
forward of a dislocated portion of rock, as in the 
previous accident, it could never be expelled either 
by the aid of compressed air or by any other means 
at the disposal of the engineer. 

A tunnel about three quarters ofa mile in length 
may also be said to be in progress under the River 
Mersey. The Act for the Mersey Railway Tunnel 
was obtained in 1866, and in the fifteen years which 
have since elapsed, the company have sunk a couple 
of shafts and driven a few yards of heading. No 
portion of the tunnel has been commenced, nor has 
a contract been entered into for its construction. 

Another subaqueous tunnel of no little import- 
ance was that proposed some time since to be 
constructed under the Detroit river in America. 
The total length of this tunnel was intended to be 
upwards of one mile and a half, of which rather 
more than half a mile was under the river. Work 
was commenced about nine years ago, but after 
the shafts had been sunk, and the heading driven a 
considerable distance across the river, the risks had 
become so apparent that the tunnel was not pro- 
ceeded with. Mr. Chesbrough, the engineer, in a 
paper read before the American Society of Engi- 
neers, remarked in reference to this work, “ Some 
engineers have looked into the protable cost of a 
bridge, and believe it would preferable on 
account of the greater economy, but the question 
has been set at rest by the absolute refusal of the 
Canadian Parliament to grant a charter fora bridge 
so long as a tunnel is considered practicable.” 

The history of the preceding cases is not very 
reassuring to any engineer contemplating the con- 
struction of a subaqueous tunnel through other 
than the very test and most homogeneous of strata. 
Apart from complete and disastrous failure the 
element of time enters into prominent considera- 
tion. In the case of the Severn Tunnel nine years 
have elapsed since the commencement of the works, 
and as the bridge for which Mr. Fowler obtained an 
Act in 1865 could have been built in four years, at 
less cost, it is certain that even if all goes well some 
fifteen years will have been sacrificed withoug any 
corresponding advantage by way of set-off to the 
loss of revenue, the payment of interest on capital, 
and the enormous risks and contingencies still 
impending in the tunnel scheme. 

The question of tunnel or bridge necessarily arose 
in connexion with the proposed Forth Bridge, when 
the consulting engineers of the East Coast Railways 
had to advise their respective companies as to the 
expediency of proceeding with the bridge project, 
or of adopting some other course. It is no matter 
for surprise to learn that the bridge project has 
been adhered to, but in an amended form. The 
original bridge, as contracted for, was designed to 
sustain a rolling load on each line of rails of but 
600 tons on the 1600 ft. span, and a wind pressure 
of but 10lb. per square foot, with a strain of 
10 tons per square inch upon the steel chains. 
All these points demanded reconsideration in 
deference to public feeling and Board of Trade 
requirements. The consulting engineers, it is 
understood, investigated all reasonable modifica- 
tions of the original system of suspension bridge 
with stiffening girder ; and a novel combination of 
stiffened chains and inclined struts, suggested by 
Mr. Barlow, proved to be the cheapest and stiffest 
of all the suspension bridges. Mr. Fowler gave 
his attention chiefly to arch and girder bridges, 
and a novel type of continuous girder bridge 
worked out by himself and Mr. Baker, offered, 
it would seem, under the special conditions of 
the Forth Bridge, greater advantages as regards 
cheapness and stiffness than any other type of 
bridge, either arch or suspension. This con- 
tinuous girder bridge in appearance somewhat 
resembles an arch, as the lower members spring 
from piers 18 ft. above high water, and rise to a 
height of 150ft. for a considerable length at the 
centre. At the piers the depth of girder is 330 ft., 


and at the centre 55ft. On plan the lower 
members are 100 ft. apart at the piers, and 30 ft. 
apart at the points of contrary flexure, which are 
fixed at 615 ft. from the piers; whilst the top 
members are about 50 ft. and 30 ft. apart at piers 
and points of contrary flexure respectively. The 
vertical struts thus taper like ordinary braced 
bridge piers, and great lateral stability is attained 
to resist the assumed wind pressure of 561b. per 
square foot. Although the tubular struts in this 
great girder are necessarily long there is no unsup- 
ported compression member so long as the 500 ft. 
by 8 ft. diameter tube of the Chepstow Bridge 
or the 460 ft. by 16 ft. by 12 ft. oval tube of the 
Saltash Bridge. Special attention of course was 
given in all the designs to the question of facility 
of erection, so that the contingencies which have 
been shown in this article to pertain inevitably to 
all submarine tunnels, might not apply to the 
amended designs of the Forth Bridge. 








STORED-UP ELECTRICITY. 

A FEw weeks since the scientific world in Paris 
was deeply interested by a paper read before the 
Société d’Encouragement de I'Industrie Nationale 
by M. Reynier, upon a new form of battery invented 
by M. Camille Faure, who, following in the steps of 
M. Gaston Planté, had succeeded—according to M. 
Reynier—in devising a battery in which forty 
times as much electric energy may be stored up, as 
could be done by the Plante pile, the result being 
that a large amount of force easily convertible into 
mechanical work, or adaptable for electric lighting, 
could be stored up in small and easily portable cells, 
could be transported from place to place, delivered 
from house to house, and that the great problem of 
a domestic electric lighting and power supply was 
thus solved. We have already ina “Note” (vide 
page 469 ante) indicated the arrangement of the 
extremely ingenious battery of M. Faure, but a 
more detailed description will find a suitable place 
here. 

M. Faure’s secondary battery is an application of 
anew discovery to the very beautiful and well- 
known sccondary pile of M. Gaston Planté, which 
our readers will remember consists of two plates of 
sheet lead separated from one another and immersed 
in a glass jar of diluted sulphuric acid; if these two 
plates are connected for a time with the terminals 
of a source of electricity such as a dynamo-electric 
machine or a voltaic battery, oxidation and deoxida- 
tion take place on the two plates respectively, and 
after the exciting battery has been removed, the 
lead cell continues to give off a polarisation current 
of electricity as long as the deoxidation and 
oxidation of the lead plates continue by their 
returning to their normal condition. It was from 
the first observed that secondary piles of this con- 
struction produced better results after having been 


charged and discharged a great many times, a fact | munication. 


due no doubt partly to the increase of surface pro- 
duced by the roughening of the lead plates under 


| 
| 





change, the one having been entirely transformed 
into peroxide of lead, while the other has been 
reduced to the metallic state, and as this result must 
be due to the oxidation of the red lead on the one 
plate and the deoxidation of that on the other, it 
would appear that what may be called the storage 
capacity of the apparatus depends upon the quantity 
of red lead carried by the plates. 

There can be no doubt that in this way electricity 
may be “bottled up” and “stored” to an almost 
unlimited extent, and in this bottled-up condition 
can be carried in reservoirs to a distance, there to 
be utilised until it is exhausted, just as a reservoir 
of compressed air, or a coiled up spring, may be 
carried for any number of miles, and can be made 
to give out power whenever required at a distant 
station. All this is true enough and physically 
feasible, but the whole commercial success or 
failure of such a scheme must depend, as all com- 
mercial schemes must depend, upon its practical 
utility. 

If electrical energy has to be conveyed from one 
place to another, it is a matter of small commercial 
importance in the abstract whether it is conveyed 
by means of metallic conductors or stored up in 
reservoirs and carried by road or rail; in this the 
commercial question involved being very much the 
same as that of the supplying of water by pipes or by 
water -carts. There can be no doubt, however, 
about which system is, save in exceptional cases, 
the most convenient, and unless it can be shown 
that the charging and transmission of storage 
reservoirs offers advantages upon economical 
grounds, or very substantial conveniences of appli- 
cation over the system of transmission by con- 
ductors, we cannot see that its commercial appli- 
cation upon a large scale can be as remunerative to 
its proprietors as its promoters would wish to make 
the public believe. 

That M. Reynier should have infused an undue 
amount of enthusiasm into his paper read before 
the Société d’Encouragement was natural, consider- 
ing that he was describing for the first time results 
far in advance of anything of the same nature than 
had been achieved before, and it was perhaps 
pardonable that he should, for the greater glory of 
the Faure battery, have depreciated the capacity of 
that of Planté. But both in justice to the latter 
gentleman, and also to arrive at a just appreciation 
of the real value of the new discovery, careful 
investigation and comparison between the two have 
to be instituted. This has been partially done by 
M. E. Hospitallier since M. Reynier read his paper, 
and in the last number of our excellent contempo- 
rary L’Electricien the results obtained are referred 
to, and the details of the experiments made are to 
be published in a succeeding number of the same 
periodical. 

Criticising M. Reynier’s paper, M. Hospitallier 
challenges several statements made in that com- 
M. Reynier maintained that the 
Faure battery would give out 8 per cent. of the 
total power used in charging it. But as M. Hos- 


the decomposition, but chiefly to the formation of | pitaller points out, under the best conditions not 
lead peroxide in increasing quantities, which was} more than 90 per cent. of actual work can be trans- 
alternately deposited and decomposed as the cell} formed from mechanical into electrical energy by 


was charged by the battery and discharged by the;a dynamo-electric machine. 


polarisation current. 


M. Planté clearly 
demonstrated that his secondary battery could 


M. Faure (whose name is well known in the | only give out 88% or 89 per cent. of the power 
scientific world as the inventor of the battery | charged into it, and as the difference between it 
which bears his name, and in which the carbon; and the Faure battery is one of degree and not of 
element in a Bunsen’s cell is made in the form of a} principle, it is not probable that a greater per- 
bottle which contains the nitric acid) has recently | centage than this could be obtained ; possibly it 


introduced an 
Planté cell, by which its capacity is largely increased, 
so that an apparatus constructed upon his principle 
is capable of producing a much greater current than 
that given off by a secondary battery of the old con- 
struction and of the same size. As the capacity 
of a secondary battery, other things being equal, 
is due to the thickness of the layer of lead peroxide 
formed upon one of the lead plates, M. Faure 
conceived the idea of coating each of the plates 
with a thickness of red lead maintained in its place 
by a sheet of felt attached to the plate by means 
of lead rivets. Both plates having been similarly 
treated they are rolled together into a spiral, the 
felt performing the two-fold duty of separating the 
plates and holding on the coating of red lead. This 
couple is then immersed in acid contained in a 
eylindrical cell of lead and connected by its elec- 
trode to the poles of a dynamo-electric machine or 
voltaic battery, and after having been charged and 
discharged two or three times, the red lead coat- 





ings of the plates are found to have undergonea 





important improvement to the| would be less. 


Finally, a loss of 20 per cent. at 
least must be allowed for in converting the 
electrical power in .the battery into mechanical 


force. Making allowances for all these losses it 
follows that the utmost useful work that can 
be got from the battery is 52.5 per cent. of the 
energy employed in charging it, while at the 


present time it is easy with the ordinary system 
of conductors to obtain 6U0 per cent. Passing 
on to the question of the power which can be 
stored up in the Faure battery, M. Hospitallier 
makes an important statement in reply to the 
assertion of M. Reynier, that this battery can 
store up forty times as much force as the Planté 
battery. In conjunction with M. Frank Géraldy, 
M. Hospitallier has conducted a series of experi- 
ments on the Planté battery. The details of these 
experiments will be published shortly, but the 
results are given as follows in L’Llectricien: 
“ Admitting on the one hand as correct the figures 
given by M. Reynier, that is to say, that a Faure 
battery, weighing 165 lb., can give out one horse 
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— 
power during one hour, and ton the other hand our 
experiments on the Planté batteries, the storage 
ower of the Faure batteries varies from one and 
a half to three times the power of the Planté, 
according to conditions which we shall shortly pub- 
lish. This result is very far from the forty-fold 
result given by M. Reynier, who obtained it no 
doubt from imperfect or badly-proportioned Planté 
batteries, and these results cannot consequently be 
accepted.” : 

With this quotation we may for the present post- 
pone further discussion as to the actual and rela- 
tive scientific value of the Faure battery, and turn 
to consider the unfortunate use to which an interest- 
ing and possibly a brilliant discovery has been con- 
verted. 

M. S. Phillipart, of European Bank celebrity 
has acquired the patent rights of M. Faure, and 
M. Phillipart proposes by virtue of these rights not 
only to restore the shattered fortunes of the Euro- 
pean Bank shareholders, but also to revolutionise 
industry, and to make millionaires of all those who 
shall place their confidence and cash in his hands to 
develop his great company, * La Force et la Lumiére.” 
About a month ago this M. Phillipart issued a 
manifesto to those unfortunates, the European 
Bank shareholders, which he prefaces by the state- 
ment that “the moment has arrived to explain 
to you my projects, my hopes and yours, and how 
I undertake to realise them.” We have not space 
to publish this document, which overflows with 
extravagance and absurdities. Briefly it amounts 
to this. With a company having a capital of one 
hundred millions of francs, the Faure battery, and 
a new electrical machine of M. Reynier are to be 
developed. “The patents of M. Reynier include 
the production of electricity by chemical pro- 
cesses, Which, while disengaging a great quantity of 
electrical energy, perform metallurgical processes 
fora great number of metals, such as copper, nickel, 
zinc, &c., under economical conditions far surpass- 
ing all the processes hitherto employed, and whence 
results a double profit, metal produced at a very 
low price, and electricity produced absolutely for 
nothing.” Passing on to a consideration of the 
profits to be derived from the working of the Faure 
battery, M. Phillipart makes the following calcu- 
lation. The whole of the gaslighting of Paris and 
its suburbs is to be replaced by electricity, and 
120,000 horse power for various mechanical pur- 
poses are to be absorbed in the same area every 
day. This will yield at the tariffs charged 240,000 
francs a day, or 72 million francs a year. The cost 
of producing this gross income would be 32 millions, 
leaving a profit of 40 millions, or 80 per cent. profit 
per annum on an outlay of 50 million francs for 
machinery, &c. A part of this revenue is to be set 
aside towards paying the 20 million francs which 
the shareholders of the European Bank had lost, 
and these shareholders are invited to exchange 
their stock in that unfortunate concern for new 
stock in the power and light company. Besides 
the domestic application mentioned there are innu- 
merable others in which the other half of the 
company’s capital isto be invested. Horses are to be 
superseded, steam power on tramwaysand railways, 
on the ocean, even, is to be a thing of the past ; 
there are to be no boundaries to the application of 
the invention, no limits to its fields of usefulness. 
In Paris, Bruxelles, London, Vienna, Berlin, and 
all the capitals of the world, this revolution in 
industry is to take root. Subsequent to the issue 
of this document, all the householders in the 
department of the Seine, almost all the inhabitants 
of Paris, received a circular of which the following 
is a translation. I have the honour to inform you 
that the Soci¢té Anonyme ‘ La Force et la Lumiére.’ 
of which I am President of the Council of Admini- 
stration, will receive from the Ist May next, at its 
offices, 5, Avenue de l’Opera, subscriptions for 
furnishing motive power and lighting at private 
houses for the whole department of the Seine, at 
the prices and under the conditions following : 

“ Motive Power —One frane per hour and _ per 
horse power for all powers, from one horse and 
upwards; .2d. per hour and per 361 foot-pounds 
for all power, less than 361 foot-pounds, so long as 
the total price per day of ten hours shall not be 
less than one franc. These prices include all the 
cost of installation, comprising the motor, the 
maintenance and oiling alone of which will be at 
the charge of the hirer. 

“ Light.—Price, including carbons and electricity. 
Lamps of 48 candles, $d. per hour and per lamp ; 
lamps of 96 candles .75d. per lamp and per hour ; 





lamps of 192 candles 1d.; lamps of 480 candles 
2d. ; lamps of 960 candles 3d. per hour and per 
lamp. 

* The Society will be ina position to fill all orders 
entrusted to it by the Ist of January, 1883, at the 
latest, but it will commence delivering in the month 
of September next, and the earliest subscribers will 
be supplied first. No subscription will be received 
for lessthan two years. All subscriptions for ten 
years, either for power or light, or both, will be 
entitled to certain discounts.” Then follows the list 
of discounts varying from 5 per cent. up to 
1000 francs a year to 25 per cent. from 100,000 
francs and upwards. 

It would hav been unnecessary to devote space 
to such astounding nonsense as the foregoing, but 
for two reasons. In the first place the public in 
France have been struck by the audacious assurances 
of the bold financier, and are coming forward 
readily with their contributions. Doubtless before 
many weeks are over a similar attempt will be made 
in this country to float an English company, and 
possibly with equal success, and we would wish to 
do all in our power to prevent such an undesirable 
result. In the second place the collapse of such a 
scheme as that of M. Phillipart would involve the 
total or partial loss of an enormous sum of money, 
would bring serious discredit for a long while to 
come on sound projects for the practical and 
industrial utilisation of electricity as a source of 
power and light, and useful progress thus be par- 
tially paralysed, for public confidence would receive 
too rude a shock to recover hastily. 

Admitting all that M. Reynier has claimed for 
the Faure battery, that (though this is to admit 
what is utterly improbable) the laboratory expe- 
riments he has carried out, may be taken as the 
standard for every-day practice, and that the pro- 
gramme for storing, distribution, and transfor- 
mation into power can be fully carried out, the 
figures in the circular above quoted, carry with 
them unqualified condemnation of the whole 
scheme. First, as to power. Undoubtedly if 
properly organised, a large business might be done 
with the users of very small powers, but a large pro- 
portion of them are all swept out of the account by 
the stipulation that two years’ subscription, that 
is a minimum of 24/. must be guaranteed. For 
power of one horse and upwards, a charge of one 
franc per hour is to be charged, the basis being 
fixed on a period of 10 hours per day, the charge 
including the rent of the motor. Threepence an hour 
per horse power appears to be the rate fixed by the 
company for battery poweralone, which leaves seven- 
pence an hour, or 5s. 10d. a day, or 87/. 10s. a year 
for the rental of the motor. Nowa one horse power 
gas engine would not at the outside cost more than 
14d. an hour to work, and 14d. per hour of rental for 
the motor would pay at least 2U per cent. per annum 
on what it cost. So that on an outside estimate the 
expense of hiring and working a gas engine would 
be only three-sevenths of that of the Faure battery 
and electric motor. For larger powers, of course, the 
difference would be far greater, especially where 
the energy of coal could be used direct, instead of 
passing through a series of conversions with a large 
loss at each stage. For lighting the proposal is, 
if possible, still more ridiculous. We will take the 
conditions for obtaining a light equal to 100 Carcels, 
that is very approximately 10U0 candle power, 
and to produce which certainly one horse power 
would be required. The price to be charged for 
this is threepence per hour, exclusive of lamps, 
&c. (no indication is given of the nature of lamps 
to be preferably employed). Assuming a period 
of ten hours, as before, for the average employ- 
ment of the lights, and accepting the statement 
that a battery weighing 165 1b. will develop one 
horse power for one hour, we have in the first place 
a dead weight of 1630 1b. of batteries. But this 
weight has to be largely increased, for the power 
developed by the batteries is not uniform from 
beginning to end, but is only practically so 
for about two-thirds of the time, after which 
it falls rapidly to nothing. As uniformity in 
power is of the first necessity for an_ electric 
light, it follows that only about two-thirds of the 
charge can be utilised, and, therefore, a large 
additional weight of batteries must be provided, 
to say nothing of provision’ for failures and 
accidents. It may therefore be fairly assumed that 
one ton of ‘batteries would be the minimum required, 
To maintain a light of 1000 candles then one 
ton of charged batteries would have to be supplied 
and one ton of empty onestaken away. The mean 





distance over which this weight must be carted 
would be, according to the company’s prospectus, 
24 miles each way. The total charge on the ten 
hours would be 2s. 6d., to include first cost, depre- 
ciation, carbons, charging a ton of batteries, cart- 
ing them five miles, and arranging them in the 
house where they are employed. Assuming that 
any one would suhmit to the intolerable nuisance 
of this diurnal loading and unloading, and even 
assuming that the light worked satisfactorily, how 
can so much be done for so little money ? 

While we have thus endeavoured to give a timely 
warning to the unwary and investing public to 
regard with the greatest distrust the exaggerated 
statements of speculators who would trade on the 
credulity of the uninitiated, we do not wish for a 
moment to underrate the value of M. Faure’s 
invention, which is not only a valuable contribution 
to science, but under able and trustworthy com- 
mercial management, must have very important 
industrial applications. It would not be necessary 
to look as far from home as the other side of the 
Atlantic for instances of the applications of sound 
scientific inventions becoming paralysed by the 
action of speculating adventurers; and it would be 
hard indeed for scientific men if their reputation 
and success were necessarily bound up with that of 
the promoters of companies, of which the Com- 
panie Anonyme de la Force et la Lumiére is pro- 
bably the most audacious ever yet brought before 
the public. 








INTERNATIONAL EXHIBITION OF 
MILLING MACHINERY.—No. VIII. 
By D. G. Teprer. 

Tus most successful Exhibition has now been 
brought to a close, and large numbers of British 
and Irish millers who have attended will no doubt 
have gone away convinced that the time has come 
when they can no longer sit down content with the 
time-honoured processes that have served, with but 
trifling changes through several generations. The 
Millers’ Exhibition may be taken to be a huge 








demonstration in favour of progress, and an 
emphatic declaration that, for the future the miller, 
like other manufacturers, must keep up to the front 
or fall out of the running. It may be that in the 
midst of so much that was excellent, many became 
rather perplexed, but these will have gone away to 
reflect, and in the end no doubt to act. 

The previous notices of the Exhibition will have 
made readers of ENGINEERING acquainted with 
many of the important exhibits, but there are still 
quite a number which have not been noticed. The 
Simon system, which was most successfully operated, 
will be fully described in a future article, as also 
Mr. J. H. Carter's; Messrs. Nagel and Kaemp’s, and 
Messrs. Dell and Son’s have been already described, 
and it only remains to be said that each fulfilled all 
the promises that had been made. 

An exhibit that attracted a large amount of 
attention was the granulating roller mill of Messrs. 
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Seck Brothers, of Dresden. This machine was 
entirely novel. Two grooved chilled iron rollers of 
unequal diameter are placed one above the other, 
the centre of the top roller, which is &} in. in dia- 
meter, being at an angle of about 45 deg. with that 
of the bottom roller, which is 19} in. in diameter, 
both rollers being 19} in. inlength. Instead of gear 
wheels, motion is given by one roll to the other by 
means of an endless steel chain, the result being 
that the mill works almost noiselessly. The pres- 
sure of the rolls against each other is caused by 
spiral springs capable of nice adjustment by hand- 
wheels, a stop preventing the rolls approaching 
each other too closely. The bearings are partly 
open, and in the opening tallow is applied instead 
of oil. The capacity of the machine is very con- 
siderable. It was exhibited by Messrs. Hopes and 
Co., of Southwark-street, Borough. 

Messrs. Hind and Lund exhibited some new roller 
mills, of a neat pattern and very strongly built. 
The gear wheels are enclosed and are self-lubri- 
cating ; the pressure is communicated by spiral 
springs regulated by handwheels, and the rolls 
can, in case of necessity, be thrown apart instantly 
by reversing an eccentric operated by a lever. A 
simple means is provided of keeping the two rolls 
in a parallel plane. Messrs. Hind and Lund also 
exhibited their centrifugal dressing machine, besides 
several other machines. 

Mr. Joseph Barron, of Leeds, hada substantial 
little roller mill at work, rolling middlings very 
effectively. An outer bearing, supported by a 
bracket, is added to this machine; otherwise, it 
has no special features. A middlings purifier, by 
the same exhibitor, was doing very good work. 
The amount of exhaust can be regulated at 
all parts of the machine by means of small 
handwheels operating valves. A brush travels 
transversely across the top of the silk sieve, 
having at the same time a radial motion; by 
this means the meshes of the cloth are kept 
perfectly free from fluff. The machine shown was 
well built. Mr. Joseph Ellison, of Hunslet-road, 
Leeds, exhibited a new purifier of the Hungarian 
type, which is illustrated on the preceding page. 
A grading sieve is placed on the top of the 
machine from which the middlings pass down a 
series of cant boards, being subjected in their 
passage to the action of a current of air regulated 
in intensity to suit the size of the material being 
operated upon. A bran duster and offal separator 
shown by this exhibitor (also illustrated) was a very 
compact machine, and evidently capable of doing a 
large amount of work. Mr. Ellison also had in 
operation his centrifugal dressing reel, and a flour 
mixer, with an arrangement of tappets for the 
prevention of clogging in the feed. 


PARLIAMENTARY NOTES. 

THE following Bills have been dealt with during 
the past week : 

Hovse or Lorps. 

Cork, Macroom, and Kenmare Railway.—This line, 
34 miles in length, is a proposed extension of the 
Cork and Macroom Railway to Kenmare, thus 
forming a direct communication between the impor- 
tant market and export town of Cork, and a large 
cattle and butter-producing district at present shut 
out from convenient access to the outer world by 
a range of lofty hills. As the line is to be con- 
structed at the lowest possible first cost, the cross- 
ing of these hills cause the introduction of the only 
feature of professional interest, this being a stretch 
of gradients two miles in length varying from 1 in 
35 to 1 in 42 up one valley across a watershed, and 
down another valley. These gradients are pro- 
posed by Mr. Fowler (who gave evidence for the 
Bill), to be worked with extra aid afforded by a 
small powerful tank engine running between sta- 
tions situate at the feet of the inclines, the cost 
of working this engine being estimated at about 
600/. per annum, or an addition of from 2 per 
cent. to 3 per cent. upon the expense of work- 
ing the whole line, supposing it to have no gradient 
worse than | in 70), the ruling gradient adopted on 
the rest of the line excluding the two inclines 
spoken of above. The committee passed the pre- 
amble without calling on the promoters to reply. 

Stockton Bridge.—This is a Bill for a bridge in 
the place of an existing bridge over the Tees, and 
connecting the counties of Durham and York, 
which is alleged by the Durham representatives 
to be of insufficient size for the traffic and defec- 
tive as to its foundations; it has already been 
widened by placing the footpaths on cantilevers, 











The representatives of the counties of York 
allege that the greater part of the district, South 
Stockton, which at present supplies the largest 
share of the traffic over the bridge, is about to be 
acquired by the North-Eastern Railway Company, 
in order to form a large goods station upon the 
site, consequently they object to contribute a large 
sum fora new bridge when a small expenditure 
would secure the foundations of the present 
structure. 

Metropolitan District Railway.—The extension of 
this line from Ealing to Uxbridge, already passed by 
the Commons, proposed to develop country fields 
into building sites, and to introduce the inhabitants 
of this rather rural neighbourhood to the charms of 
the District Railway and its millions of passengers. 
The Great Western Railway strenuously opposed 
this Bill, as they say they have done much to give 
this neighbourhood all the facilitics for traffic 
required, and are prepared to do more when the 
necessity arises. The Bill was rejected. This 
makes the second failure of the District Railway 
to introduce a line between these points. 


Hovsr or Commons. 

Metropolitan Bridges and Ferries Bill. —The 
Metropolitan Board of Works propose in this Bill 
to build bridges at Putney and Battersea, and 
improve those at Vauxhall and Deptford Creek, 
and to abolish tolls in the Isle of Dogs, and for 
other purposes connected with the question of tolls. 
The proposed bridge at Putney is a handsome 
structure of granite of five spans, the centre one 
144 ft., and two side spans of 129 ft., and two of 
112 ft. This part of the Bill was opposed by the 
Chelsea Water Works and Thames Conservancy, 
who appeared by counsel, but agreed to clauses at 
an early stage ; the former accepted to have their 
pipes diverted alongside the timber bridge on a 
screw pile viaduct with plate-iron girders, and the 
latter permit centering, giving in centre of bridge an 
opening 55 ft. span and 12 ft. above Thames high 
water, and two side openings 30 ft. span and 8 ft. 
above Thames high water. The proposed bridge 
at Battersea is to be of cast iron of handsome 
design, with a novel treatment to give relief and 
elegance to the elevation. This bridge is of five 
spans, as in the case of Putney Bridge, but as the 
river here is wider, the spans are, one of 175 ft. at 
the centre, with twoside spans of 145 ft., and two 
of 115 ft. respectively. Both the Putney and 
Battersea bridges have a maximum headway of 
20 ft. above Thames high water. As it was neces- 
sary, in the first place, in the case of the Battersea 
Bridge, to preserve the use of the existing wooden 
structure, and to avoid interference with expensive 
properties, the approach on the Battersea side is 
not in the continuous straight line of the bridge, 
but curves slightly to the east in much the same 
way as the approach to Vauxhall Bridge on the 
south side joins that structure ; this was stren- 
uously opposed by the Wandsworth District 
Board of Works, who thought that this was a 
blot on the design, and ought to be cleared 
off with a liberal hand. The Metropolitan Board 
of Works, on the other hand, did not consider it 
expedient to add considerably to the expense of a 
bridge which at some future date would have to 
be supplemented by an additional one erected not 
very far off in order to accommodate the fast grow- 
ing want of the population. The committee 
thought fit to pass this part of the preamble 
without alteration, and with some unimportant 
alteration to other parts of the preamble, it was 
passed, and the clauses are being rapidly proceeded 
with. Mr. Bramwell, Mr. Law, and Mr. B. Baker 
supported Sir Joseph Bazalgette on the engineer- 
ing features of the Bill, which were accepted 
without practically any variation. 

Guildford, Kingston, and London Railiwray.—This 
is an attempt, similar to that of the Ealing and 
Uxbridge line, to introduce the advantages of the 
District Railway to outlying rural districts ; but 
in this case it is the territory of the London 
and South-Western Railway which is invaded. 
This proposed line has stirred up an immense 
amount of feeling both for and against those prin- 
cipally opposing it, these being the London and 
South-Western Railway, and those interested in 
the preservation of commons, and open spaces, and 
country seclusion. It was first proposed to occupy 
a considerable portion of Wimbledon Common by 
the line, but the outcry being so great, leave has 
been obtained to divert the line so that no portion 
of the surface of Putney or Wimbledon Commons 








== 
are occupied, the portion physically affected being 
crossed in tunnel. When the Lords and Commons 
considered in joint committee, in 1864, the question 
of metropolitan railways, they expressed an opinion 
that none of the great companies should be allowed 
to meddle with the district surrounded by the inner 
circle of railways; since then many attempts have 
been made to get inside the charmed ring, but 
none have succeeded, but, on the other hand, the 
favoured Metropolitan and District Companies 
have carried successful war into the great compa- 
nies’ domains, and this is one of the boldest attempts 
in that direction. 

Cheshire Salt District's ompensation.—A_ com- 
mittee is engaged upon what appears to be an 
endeavour toavert from Northwich—or compensate 
that locality for—what was described, by a witness 
in an after-dinner speech, asa fate not unlike that 
of Sodom and Gomorrah, with a resemblance to 
that of Lot’s wife. It is well known that on 
account of the pumping of water which dissolves 
the rock salt underlying this district, the support 
afforded by the salt has given way, and alarming 
subsidences have occurred; for instance, a witness 
described a hole 100 ft. deep and 310 ft. across 
appearing one night in a field in the neighbourhood. 

The Central Norfolk Railway Bill and the Great 
North of Scotland Railway Bill have occupied 
committees of the House, but nothing of any great 
public importance has arisen. The Birkenhead 
Corporation Bill is also before the Commons in 
Committee. 





NOTES. 
PilOSPHORESCENCE. 

Tuk phosphorescence of certain bodies such as 
sulphate of calcium, and the well-known luminous 
paint, would appear from the recent experiments 
of M. Young, of Geneva, and M. Clemandot, to be 
due toa physical agitation of their molecules set 
up chiefly by the blue rays of light. Hence the 
violet appearance of the luminous surface when 
taken into the dark after a brief exposure to the 
sunlight. The red and yellow rays produce very 
little or no phosphorescence, a fact which indicates 
an analogy between the action of light on phos- 
phorescent minerals and on living organisms. 


IRRIGATION IN: EGyPprt. 

A feeling of rivalry and jealousy has existed at 
all times between the French and English engineers 
engaged in carrying out public works in Egypt, and 
at the present moment the French are jubilant on 
account of the alleged failure of Mr. Easton's 
pumping arrangements for giving improved irriga 
tion to the important province of Behera. The latter 
province lies on the left bank of the Rosetta 
branch of the Nile, and has always been badly off 
for water, or the present area of 365,000 feddans 
or acres of cultivated ground would have been 
largely increased. Had the Grand Barrage of the 
Nile been a success this deficiency would have been 
remedied, as the Rayah el Behera irrigation canal, 
which has its headworks at the Barrage, would 
have delivered water at a high level into the exist 
ing Katatbeh Canal in sufficient quantity to supply 
the lands with the means of irrigation. Mr. Easton 
has recently constructed pumping works of the 
Archimedean type on the Katatbeh Canal, but the 
French engineers state that these have not been a 
success, and that as a consequence 8000 men had to 
be taken from their work in the middle of harvest 
time to open the Rayah Canal, so as to obtain a 
supply of water from above the Barrage. If this 
be so the loss to the province must necessarily be 
enormous, since in Egypt the produce is entirely 
dependent upon a sufficient amount of water being 
furnished to the crops at the proper time. 


Tue Eppysroneé LIGurirovuse. 

The new Eddystone Lighthouse is nearly com- 
pleted, and will probably be doing useful work 
twelvemonths earlier than was anticipated by the 
Trinity House. As will be remembered, Smeaton’s 
monumental work has been superseded; not on 
account of any failure in the structure, which is 
practically as sound to-day as it was a century ago ; 
but because the hard laminated rock on which it 
stands has gradually yielded under the incesrant 
action of the sea, which has so far undermined it 
as to render it no longer safe. The new light- 
house, designed by Mr. J. N. Douglass, engineer 
to the Trinity House, is situated about 120 ft. 
away from the old structure, which it greatly sur- 
passes in size, as it will doin range and intensity of 
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its light, the focal plane of the present light being 
72 ft. above the water, while that to be placed in the 
new building will be 150 ft. above sea level, giving 
a range in clear weather of nineteen geographical 
miles. The contract for the building was let to 
Messrs. Hugh Shearer and Co., of 21, Great George- 
street, Westminster, and all the stone was taken 
from the De Lank granite quarries near Wade- 
bridge, belonging to that firm. There are altogether 
9) stones in the lighthouse, weighing altogether 
6000 tons, and all these have been accurately 
worked to their finished form in the contractors’ 
‘ards before shipment. The stone has been very 
carefully selected both for quality and colour, 
which are almost absolutely uniform throughout, 
and the mode in which the work has been carried 
out reflects the highest credit on the contractors. 
We may also mention that Messrs. Shearer and Co. 
have recently constructed the lighthouses for the 
Great and Little Passes, Ceylon, the stone for these 
also coming from their quarries. 


RAILWAY DIRECTION. 

The filling up of two vacancies on the directorate 
of the North Eastern-Railway has induced a good 
deal of consideration of the methods of election and 
of the qualifications for the office of director, which 
vary greatly on the different systems of railway. By 
far the best of the systems seems to be that of the 
London and North-Western Railway, the qualifi- 
cations of the directors on that line being from time 
to time officially stated. For instance, before the last 
general meeting, when there were four directors to 
be appointed or re-appointed, the report issued in 
anticipation of the meeting contained the names of 
the proprietors of that company who were qualified 
to fill the vacancies, with the amount of stock that 
each of the gentlemen named held, whilst for the 
office of auditor the name of the gentleman recom- 
mended by the audit committee was given with the 
amount of stock he held. It is to be regretted 
that this system is not followed on other lines, and 
on the North-Eastern it may be said that on one 
recent occasion the nomination of the directors 
was effected in the shareholders’ meeting by vote, 
but the after poll reversed the decision. It cannot 
be contended that the system of nomination by 
the Board is a satisfactory one, and it is to be hoped 
that that method which practically leaves to the 
shareholdors the choice may become more generally 
adopted. The position of director of our great 
railways is becoming one of the prizes of com- 
mercial life, and it is one which should be awarded 
to those whose stake in the concern, as well as 
commercial experience, entitle them to the con- 
fidence of their fellow proprietors. And especially 
should this be the case at the present time, when 
the policy of railways, and the amounts of their 
rates, is keenly canvassed. 

A New THermMocrarn. 

An ingenious recording thermometer has been 
designed by Dr. A. W. Adams, of Colorado Springs, 
for continuously registering the temperature of the 
human body, but it is obviously applicable toa great 
variety of purposes in artand science. The sensitive 
part consists of a spiral spring made of two strips of 
brass and steel soldered together, the brass on the 
outer side. One end of the spring is connected to a 
platinum plug bearing into a tube of vulcanite, and 
as the two metals of the spring expand unequally 
under the same increment of temperature the spring 
is twisted round, and thereupon pulls at the plug. 
The tube of vulcanite is filled with a mixture of 
ground plumbago, gas carbon, and silver dust, and 
the platinum plug bears upon it like a piston 
when pulled by the spring. A similar plug is let 
into the other end of the tube, but is not movable, 
and an electric current circulates between the plugs 
through the conducting powder in the tube. This 
current also traverses an electro-magnetic recording 
apparatus which draws a line upon a moving sur- 
face of paper or lamp-black. Now when the vary- 
ing temperature of the body or any other object 
expands or contracts the sensitive spring, the 
movable plug is pressed more or less upon the 
carbon, and by varying the electric resistance in a 
well-known manner, causes the current to fluc- 
tuate proportionally, and, as a consequence, makes 
the electro-magnetic stylus draw a sinuous line 
upon the paper. The new thermograph is really 
a skilful combination of Edison's tasimeter, and 
the principle of the metallic thermometer. It. is 
likely to prove of great service in medical treat- 
ment, and the inventor has also constructed very 
delicate pulse-writers and respirographs. 





AN INTERNATIONAL CONTRACTORS’ CONGRESS. 

The approaching fétes to be held at Liége in 
July next to celebrate the fiftieth anniversary of 
Belgian independence, will be made of especial 
interest by the opening of an international exhibi- 
tion of machines, apparatus, and material adapted 
for constructive works, and also of a contractors’ 
congress, which will hold meetings for the reading 
and discussion of papers on various subjects. The 
exhibition will be opened on the 24th of July, and 
will remain open till the 31st of August. Every 
facility for the transmission, display, and return of 
objects contributed will be given by the Committee 
of Management, and the rates of freight will be 
reduced 50 per cent. for the goods sent over the 
Belgian State lines. The exhibition promises to be 
a lage and very important one. The congressabove 
referred to is likely to do some useful work. Dis- 
cussions are invited on almost all subjects refer- 
ring to the management and execution of works. 
Amongst others we may mention, discussions on 
the carrying out contracts under different natures 
of penalties; on time and piecework ; on the re- 
sponsibilities of contractors ; on insurances effected 
by employers against accidents to workmen; on 
workmen's benevolent funds, hospitals, and home 
assistance to disabled workmen ; on the deposit of 
caution money by contractors; on the mode of pay- 
ments ; on arbitration ; on progress in the art of 
construction ; and on machines and appliances used 
in construction. This last-named subject will of 
course receive extensive and valuable illustration 
by the exhibition. Those who propose taking a 
part in the proceedings of this congress, or becom- 
ing exhibitors, should address themselves to M. E. 
Hargot, 15, Rue Dartois, Li¢ge. 


PoLicE TELEPHONES. 

In all civilised countries, including China and 
Japan, the speaking telephone has become a useful 
aid to private correspondence ; but only in Chicago 
has it been as yet adopted into the public service 
for the preservation of the peace. Nevertheless 
the success of the plan carried out, there must 
sooner or later cause other cities, and even small 
towns of America and Europe, to follow the 
Chicago lead. In all quiet cities, and Chicago is 
a fairly quiet city, it is a saving of expense to 
employ few watchmen, and give them longer beats. 
But when the beat is long the officer is less likely 
to be near at hand if anything occurs demanding 
his assistance. Therefore the authorities of 
Chicago have planted public stations in different 
parts of the city, where policemen are constantly 
on duty after the manner of firemen, and these are 
provided with a horse and ambulance cart to 
hurry them to the scene of action. Telephone 
lines run from these district stations to little kiosks 
placed at intervals along the streets where the 
alarm can be sounded, and the station spoken to 
by means of telephonesconnected inside. Respect- 
able citizens are provided with keys to open the 
kiosks and call the station on an emergency, and 
steps are taken to prevent the occurrence of a false 
alarm. The signal is made by simply moving a 
lever round a dial to the point indicating the 
character of the disturbance, whether burglars, 
riot, accident, fire, drunkenness, murder, or other 
punishable offence. Moreover, these signal dials 
can be placed in private dwellings, offices, or 
factories, and a key to the premises left at the 
police station under seal, so that when the 
alarm is given, the policemen can slip into the house 
if necessary, and catch a burglar unawares. The 
economy of this plan of police telephones is said 
to be considerable, as it obviates the necd of 
frequent watchmen, and, moreover, by making each 
policeman on duty give a signal every half-hour, 
it helps to insure a strict fulfilment of his 
duties. At present there are about a hundred 
alarm stations in Chicago, but it is expected that 
the number will be doubled within the year, as the 
working of the system is highly satisfactory. 


Mipianp Rainway Extensions. 

The Midland Railway is one of the pioneer lines 
in this country, but it is one which has the fault, 
in the eyes of its shareholders, of a rate of exten- 
sion which minimises its dividends. In the half 
year that is now running its course it is estimated 
that the expenditure on capital account would be 
980,000/., a rate of expenditure which necessarily 
burdens the company with a vast amount of tempo- 
rarily unproductive capital. At the beginning of the 
present year the amouut was less than in some pre- 
vious periods ; but the expenditure on linesand works 








in course of construction at that time was not less 
than 515,727/., whilst there were large sums sub- 
scribed on joint works, and these in a few instances 
were unproductive. It is gratifying to find that 
some of the works on which large amounts have 
been spent by the Midland Railway are now show- 
ing signs of approaching completion. The Poplar 
Branch and Dock—on which for some time the 
expenditure has been over 5500/. monthly, is now 
nearly finished ; and the Swadlincote and Wood- 
ville, which is almost as costly a branch—is 
progressing rapidly; whilst the amount paid as 
contributions to joint lines and to other railways 
is beginning to decrease, the most costly, the Liver- 
pool, Manchester, and Cheshire lines, now beginning 
to show a better return. It is worth notice that 
whilst the capital expenditure for the current half 
year is the large sum named, the expenditure for 
future half years is only 1,610,596/., so that it may 
be assumed that the rapid rate of spending capital 
may now be checked, whilst every half year should 
make the extension more lucrative, by bringing 
more of the lines that have been made into work. It 
must be expected that the revenue of the company 
will rise, for its capital expenditure has been 
possibly amongst the largest in the ranks of our 
railways of recent years, and it should have acquired 
something more like completeness. It is likely that 
the holding of the great show of the Royal Agri- 
cultural Society in its heart this year will test its 
capacity and service, and will largely raise the 
revenue of the company for weeks before and 
during the show. But this is merely a temporary 
benefit, and what the Midland has to look to 
is the growth of its general traffic from month 
to month on the old line and the new exten- 
sions. 


GLasGow COLLEGE OF SCIENCE AND ARTS. 

After having had a more or less prosperous 
career extending over nearly sixty years, the 
Glasgow Mechanics’ Institution is now in course 
of being theroughly adapted to the present wants 
of a great industrial community in respect of 
scientific and technical training ; and it is hence- 
forth to be known as the College of Science and 
Arts. The classes during the past session, under 
the new régime, were successful in a most remark- 
able degree ; and the close of the session was 
fittingly celebrated by a large public demonstration, 
at which the prizes won by the students were dis- 
tributed. Sir William Thomson presided on the 
occasion, and in the course of his opening remarks, 
he said that he had known the Mechanics’ Institution 
from his childhood, and hisvery earliest recollections 
connected with it were of a very agreeable character. 
He had very happy memories in connexion with 
the attendance at the lectures in the hall of the old 
Mechanics’ Institution, where he imbibed his first 
ideas of chemistry, and where he saw for the first 
time those beautiful experiments in the elements 
of chemistry. Prizesand certificates in considerable 
numbers were subsequently presented in theoretical 
chemistry, electricity and magnetism, theoretical 
mechanics, applied mechanics, steam, freehand 
drawing ; practical, plane, and solid geometry ; 
machine construction and drawing, building con- 
struction and drawing, geology, mathematics, arith- 
metic, writing and book-keeping, French, German, 
&c. Other gentlemen took part in the subsequent 
proceedings, and the impression produced on the 
minds of most of the visitors was that the Glasgow 
College of Science and Arts has an important 
future before it. It is proper to mention that 
the hall in which the meeting took place was 
successfully illuminated with Swan’s electric lamps, 
lent for the occasion and fitted up by Messrs. 
D. and G. Graham, who had their own premises 
lighted up in the same way on the preceding even- 
ing, on which occasion Sir William Thomson deli- 
vered a most interesting address to the visitors on 
the nature of the new system of lighting, and on 
its suitability for many places where the are light 
was totally inadmissible. Domestic lighting by 
electricity was, he said, now demonstrated to be an 
accomplished fact. 


PNeuMATIC CLocks IN Parts. 

The employment of pneumatic clocks in Paris 
was commenced in 1879 by a company established 
during that year with a capital of 40,0007. The 
object of this company was not only to distribute 
a large number of clocks throughout the city, which 
should indicate correct time, and move in perfect 
uniformity, but also to introduce uniform time 
recorders in offices and private dwellings. The 
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system adopted was that of Messrs. Popp and 
Resch, Austrian engineers, who commenced experi- 
menting in this direction in 1876. Early in the 
following year they established a number of pneu- 
matic clocks in Vienna, worked from a central 
motor, the maximum distance of the clocks from 
it being about 1500 yards; the hands of these 
clocks were actuated at intervals of two minutes. 
A series of experiments were then conducted with 
the view of ascertaining if it were possible to 
convey the impulse to the hands at one minute 
intervals. An experimental tube was laid down 
about 24 miles long, and 1.12 in. in diameter. 
Connected with it at intervals of 328 ft. were 
pressure gauges, and at one end it communi- 
cated with a compressed air reservoir. Air at 
a pressure of half an atmosphere, and of a 
volume equal one-fourth the total volume of the 
tube was forced into the latter at intervals. On doing 
this it was found that for a distance of 150 yards 
the air in the tube was driven forcibly forward and 
somewhat compressed, and at that distance a loss 
in pressure of about one-tenth of an atmosphere 
was recorded. A slight pause also occurred at this 
point, and the compressed air afterwards steadily 
advanced to the endof the tube, gradually becoming 
reduced in velocity and pressure until at the end 
of the tube the remaining pressure was only equal 
to one-tenth of an atmosphere. The time occupied 
in traversing the 2} miles was 3} seconds. From 
these experiments Messrs. Popp and Resch con- 
cluded that it would be practicable to work the 
clocks on the pneumatic circuit at one-minute 
intervals, and this is actually done in the system 
now adopted in Paris, where 14} miles of air 
mains are laid, connected with 33 street dials, 
and more than 2000 clocks in 500 offices and resi- 
dences. The transmitting station is approxi- 
mately in the centre of this réseav. The air is 
compressed and stored in reservoirs at pressures 
varying from one to three atmospheres ; from the 
reservoirs the air is admitted into distributing 
receivers through a regulating valve which supplies 
each minute, the loss resulting from every pulsation 
and maintains the air in the receiver at a uniform 
pressure. The controlling clock, which is regulated 
daily from the Paris Observatory, consists, besides 
its ordinary parts, of a supplementary mechanism 
for actuating a slide valve which admits air into the 
tubes. The mechanism actuating this valve is 
controlled by the clock, and operates twice each 
minute, the first time on the completion of each 
minute, when the valve admits the compressed air 
into the tube, and the second time, 20 seconds later, 
when the valve is closed. By this arrangement 40 
seconds are allowed during each minute for the 
re-establishment of equilibrium in the tube. At 
the central station there are two such standard 
clocks, so arranged that if one breaks down, the 
second can be instantly thrown into work. The 
system of mains in Paris is divided into nine 
réseaur, the pipes which are 1.07 in. diameter inside 
are laid in the sewers, with branches leading off to 
the points where the clocks are situated. The dia- 
meters of the branch pipes are .63,in. .39 in. or .23 in. 
according to the importance of the service and the 
distance fromthe centre. The branch pipes are again 
subdivided for house service if necessary, and con- 
ducted to as many points as there are clocks in the 
building to be driven. A diameter of .18 in. is 
sufficient for this purpose. 








FOREIGN TECHNICAL LITERATURE. 
Tut Moniteur Industriel (Paris, May 12) contains a 
paper “On the Employment of Electric Railways in 
Paris,” by M. Ph. Delahaye, which embodies the same 
arguments as those given in a former number. 


The American Manufacturer (Pittsburg, April 29) in 
its trade report says that there is no improvement in the 
demand for pig iron. If there is any change it is for the 
worse. Rolling mills are all more or less busy, and 
the Bessemer works are full of orders. The output of 
anthracite up to April Ist was 1,208,903 tons in excess 
of the same period last year. 


The Scientific American (New York, May 7) quotes 
from a report made by the United States consul at 
Maracaibo, Venezuela, concerning the coal deposits of 
that country, from which it appears that asphalte, 
petroleum, and coal exist in considerable quantities, 
Near San Antonio the coal has been worked to supply 
the smiths’ forges. After examination of all the samples 
of coal procurable, the consul reports that of Yule to be 
the best. It is considered that very little is known of 
the coal measures of Venezuela, and it is expected that 





large and valuable fields may be discovered when the 
country is properly opened up, 





The Railroad Gazette (New York, April 29) quotes a 
law passed by the Massachusetts Legislature relative to 
the employment by railway companies of persons whose 
sight is defective, or who are colour blind. This Act 
renders them liable to a fine of 100 dols. for employing 
any man in a position in which he would require to dis- 
tinguish signals, unless he has been examined by some 
competent person, and holds a certificate of qualification. 
It also provides for the re-examination of such employés 
at least once in every two years, 


The Railway Age (Chicago, April 28) describes and 
illustrates a new system of clevated cable railroads 
which the company introducing it alleges to be the only 
true plan for street railroads in large cities. It consists 
of an elevated railroad, upon which cars are intended to 
run at the rate of 15 miles per hour, whilst other cars are 
suspended from trucks running underneath this line, the 
cars themselves being about 20 in. from the ground. 
They are to be hauled by steel wire rope. The inventors 
intend to construct a short trial line, and are sanguine of 
its success, Thisis more than we are. 





The February number of the Révue Générale des Chemins 
de Fer (Paris) contains an illustrated account of the 
works for the manufacture of tarpaulins established by 
the Orleans Railway Company at Vitry-sur-Seine. In 
addition to the manufacture of tarpaulins there are also 
carried on at these works the production of railway 
grease for wagons, and the preparation of the mixtures 
of oils employed by the company for the lubrication of 
engines and carriages. The works are well organised, 
and judging from the data given they have effected a 
substantial economy for the company. In the samo 
number of the Révue there is also published an admirable 
railway map of France in which single and double lines, 
local lines, and lines of narrow gauge, are all clearly dis- 
tinguished. The map is accompanied by some interest- 
ing tabular information respecting the present condition 
of French railways. 


Speaking of the national trade, the Gaceta Industrial 
(Madrid, May 10) states that the consumption of Spanish 
coal in 1880 shows a great increase, the quantities of 
native and imported coal used being about equal. The 
quantity of sheet and bar iron and steel imported during 
the same period is estimated at 55,000 tons, and to this | 
must be added 20,000 tons of machinery, 6000 tons of | 
wire, and 2000 tons of tin plates, the total quantity | 
representing more than double the whole production of 
Spain. The value of these imports is estimated at 
60 millions of francs; and it is said that with the 
exception of special machinery (estimated at 6 million 
francs) the whole might have been produced in Spain at 
a much lower price ; 700 tons of foreign copper and brass 
were also imported. This fact is especially commented 
upon, seeing that a large proportion of the zinc and 
copper consumed in Europe is of Spanish extraction. 
The Government is blamed for purchasing abroad copper 
boiler tubesand metal for cartridge cases, which the 
writer considers should be produced inthe country. The 
imports of cotton, chemicals, paper, &c., are also referred 
to, with the object of showing that the requirements of 
the country are sufficient to warrant a large extension of 
its manufactures. 











BRIDGES ON THE NAPIER AND 
MANAWATU RAILWAY. 

DvrinG the present session Mr. J. P. Maxwell read a 
paper before the Institution of Civil Engineers upon 
New Zealand Government Railways. By the kindness 
of the Institution we reproduce in a two-page engraving 
this week one of the principal works on one of the lines, 
a bridge crossing the Manawatu ravine on the Napier 
and Manawatu Railway. The line first described by 
Mr. Maxwell in his paper was that from Wellington to 
Woodville, one of the first of a system of public works 
undertaken by the New Zealand Government in 1870. 
The leading characteristics of this railway, as projected, 
were a narrow gauge, 3ft. 6in., steep gradients, sharp 
curves, and low cost, not to exceed 5000/. a mile. 
Wellington, on Port Nicholson, lies between two moun- 
tain spurs of considerable elevation, which cut off the 
coast from the fertile country inland, and the selection 
of a route to cross this hilly country was a work of 
considerable difficulty. After several trial surveys, the 
line as finally laid out ran along the sea shore, and up a 
valley with a moderate gradient as far as the nineteenth 
mile, where it had attained an elevation of 202 ft. Then 
the mountain section began with a rise of 1 in 35 for 
three miles, after which, sometimes skirting the sides of 
the mountain, sometimes passing through gorges worn 
by watercourses, it reaches the summitlevel 1141 ft. above 
the sea at the thirty-fourth mile, From 24 miles beyond 
this point to the present terminus of Featherstone, 45 
miles from Wellington, the ground is easy and gave 
little difficulty. This short distance of 24 miles, how- 
ever, involved the adoption of gradients of 1 in 15, and 
the use of a central rail and Fell engines for working 
the traffic. The actual cost of the work entirely falsified 





———— 
the first estimates. Over the whole distance tho expense 
of construction and equipment was 11,400/. a mile, while 
the section of 1 in 15 cost over 28,000/. per mile. Tho 
Napier-Manawatu railway is a line designed ultimately 
to connect with the railway running to Wellington, and 
passes through much easier country than the one alluded 
to above. From Napier, a port on the east coast, tho 
railway runs southward for 64 miles, through pastoral 
country; nine miles further it reaches the summit level 
1060 ft. above the sea, but the gradients nowhere exceed 
lin 49. The last nine miles, however, run through a 
somewhat difficult and broken country, and on one 
section three ravines are crossed by timber viaducts pe 
considerable dimensions. All these viaducts are 
similar design, the one selected for illustration being 
that which crosses the Manawatu ravine, the others 
spanning the Mangarangiora and the Makatoko channels 
The illustration shows in full detail the design and cons 
struction of these viaducts, which, except the fastenings 
are entirely of timber, most of it obtained from the 
vicinity. The following gives some particulars of thos 


of 





bridges : 
. Area | ‘ost per 
- Creates ots 
Viaduct. treatest) Tength in 100) otal) joy ™ 
Height », Cost ; ft 
sq. ft sq ft. » 
ft. | ft. 2 | t 
Manawatu... . 89 | 484 207 | 5799 11.98 
Mangarangiora 86 | 606 356 | S4iz 1 ee 
Makatoka.........) 76 | 224 106 | S049 | | 13,60 








The timbers employed were totara, matai, black maire 
and some Australian ironbark. Totara is especially 
suitable for trestle work. It is easily worked, is very 
durable, and grows to a considerable size, the trees 
ranging up to 10 ft. diameter and 70 ft. high. Matai is 
stronger than totara, but less durable. Black maire, a hard, 
very dense wood, is useful for scarfing and has consider- 
able strength. The lower chords of the large opening 

each viaduct was specified to be of this timber, but from 
the difficulty of getting long pieces, iron-bark was sub- 
stituted. The following Table gives some particulars 
of the strength of the several classes of wood. 


Breaking Weight of 





| Weight a Beam 12 in. 
Timber. Specific per = and lin. square su; 
(iravity, Cubic ported at both Ends 
Foot and loade in the 
Middle. 
Ib Ib 
Totara (Podocarpus totara 559 35.17 534 
Matai (Podocarpus  spi- 
cata) ose ove . 658 40.74 760 
| Marie (Olea apetaca) | 1.159 72.29 1256 
Australian ironbark 1.135 70.92 1128 


The quantities of materials employed in the three 
viaducts and the prices paid were as follows : 








s. d. £ s. d. 
Timber ... 536,518 ft. B.M. 82 0 8,584 0 8 
Piling , 21,105 lin. ft. 4 8 4,924 12 0 
Wrought iron 84,900 lb. 0 5 1768 15 0 
Rallast 352 eub. yds. 50 0 830 0 0 
Excavation 2,800 cub. yds. 2 6 350 0 0 
16,507 7 8 
Engineers’ expense 502 0 0 
Total 17,009 7 8 

The viaducts were constructed for a single line 


3ft. 6 in. gauge, and are calculated for a moving load 
1 ton per lineal foot. The time occupied in their com- 
pletion was two years. 





MARKET HARBOROUGH, GREAT AND LITTLE BOWDEN, 
Loca, Boarp; LocaL GovERNMENT INQUIRY. — On 
Tuesday the 10th inst. Major Tullock, R.E., held an 
inquiry (in the Corn Exchange Market Harborough) rela- 
tive to the application of the Local Board to borrow 16,000/. 
for works of main sewerage and sewage disposal. The 
plans, sections, &c., prepared by Mr. E.G. Mawbey, of 
Market Harborough the engineer for the works, were sub- 
mitted to the inspector, who after taking the evidence of 
Mr. Mawbey, and of Mr. J. B. Everard, of Leicester, the 
consulting engineer, inspected the land proposed to be 
taken for the disposal area. The system to be adopted is 
intermittent land filtration. From what transpired there 
is no doubt that the scheme met the inspector’s entire 
approval, and that he will recommend that permission be 
granted to raise the required loan. The district has been 
exposed to most disastrous floods, which according to the 
report of the medical officer of health have severely affected 
the health of the inhabitants, and it was explained to the 
inspector that it was proposed to deal with these separately. 
The Local Board have had drawings, &c., prepared by Mr. 
Mawbey for a floods prevention scheme by the improve- 
ment of the River Welland throngh their district, but in 





consequence of the probable expenses attending the obtain- 
ing of a Local Act of Parliment have not decided to proceed 


with it. It was originally proposed in a report by Mr. 
Mawbey to relieve the town from floods by a system of 


storm culverts with an outfall considerably below the lowest 
part of the district, which is now designed and submitted 
to the Local Board. This being explained to Major Tullock 
received his approval, but as the Board had not resolved to 
borrow the amount necessary, viz. about 4500/., it is post- 
poned for further consideration. 
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Comprtep By W. LLOYD WISE. 


“ENGINEERING” ILLUSTRATED PATENT RECORD. 












APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
MAY 16, 1881, 


In the Cases of Inventions communicated from Abroad 
Names, §c., of the Communicators are given in 
lialics after the Applicants’ 


the 


Names. 





Nos. 


S| _ NAMES, &o., 
sate | OF APPLICANTS. 
"1881 
Maylt 
2026 | Kratz. Deal, 

2027 | H. Langsford, London. 
2028 . and ¥. H. Good, 
——, 
2029 | R. Murray, South- 
wark. 
2030 | Dixon, Aumpg, 
2031 | D. Stewart, Aberdeen. 
2032 | Groth. Bernard 
2033 | M. and R. Slack, 
| Chester 
2034 | H. Whitehe ad, Buck- 
nall, and T. Dodd 
| _ Winsford. 
2035 | Thompson. Holland. 
2036 | J. J. Mielecki, Lon- 
don. 
2037 | Haddan, Potter. 
2038 | Haddan. Giilche 
2039 | G. A. Walker Re ford 
2040 | Jensen. Lvichs 
| 
| 
41) L. M. de B. y 0'Law- 
| lor, London 
| 
2042 | J. ay y and J. 
~ Gr auth am. 
2043 Whitem . Neu 


2044 | W. Clapham, saote. 
2045 | Lake. Liyhtha 








2046 | J. Abrahamson, Lon- 
on. 
2047 | J. Blumm, London, 
2048 | Benson, Sancher, 
Mayll 
2049 | G. M. E. Jones, Cam- | 
bridge. | 
2050 | W. Sterling, Man- 
chester 
2051 | J . Neave, Maccles- 
ld. 
2052 | H. F. Baker, Smeth- 
5 
2053 | J. Ht Noad, London. 
2054 | H. H. Duke, West- 
bury 
2055 | E. Wilson, Preston. 
2056 | Lake, Capewell. 
2057 | Richards. Drake, 
2058 | Pitt, Dittmar. 
2059 | A Guattari, London. 
2060 | Clark. Dormitzer. 
Mayl2 
2061 | D. A. Fyfe, Barnes. 
2062 | 8. Hallam, Man- 
chester. 
063 | H. Kirkhouse, Pe 
narth, and H. W. 
: Lewis, Treherbert. 
2064 S. H. Saxby, East 
pe Clevedon 
2085 | Von Nawrocki. Neu 
haus, 
2066 | Thompson, Chavee. 
2067 | Thompson. Gordon. 
2068 | J. H. McFerran and 
__ | _W. Rennie, Newry. 
2039 | Pieper. Poell. 
2070 | J. J.  Broadbridge, 
| _ Manchester. 
2071 | A. Weir. Belfast. 
2072 | T. F. Henley, London. 
2073 | Haddan. Somzee. 
2074 | Whiteman. Defalyu 
- and Co. 
2075 | J. Patterson, London. 
2076 | J. F, Haskins, London. 
2077 | Vaughan. Cristin, 
2078 | Engel. Alinkerfues, 
2079 | C. H. Gimingham, 
London. 
2080 | Clark, Z/¢louis. 








ABBREVIATED TITLES, &. 


Separator and smutter machine. 
Rink for sliding upon, applicable 


also for facilitating the moving of | 


heavy articles. 


Waterproof canvas. sail cloth, &., | 
—- and threads for sail-mak- 


De _ 
cheques, &c. 

Colouring matters- suitable for 
ing and printing. 


ei r ‘fraudulent alterations of 


dye-| 


Pressing of horn and re manu- 


facture of combs, 


Treatment of calf Aaa for imita- || 
and Astrachan | 


a of seal 


Sole plate 8 and heel tips for boots. 


Automatic fog-signal apparatus. 


Treating iridium for manufac 
into gold pen points, &c. 

= delivery apparatus for 

sengers, &c. 

API pars atus for drying, roasting, 

tric lighting apparatus. 

6 ath ering and binding cut crops. 

A sial stone or 
applicable as paints 
cements, 






also 


ture || 
| 


pas- 
&. 


com positions, 


and 


Contro ling and localising electric 


currents for the transmissio 


- heat and power toa 





“7 


dis 


Fir grates for kitchen ranges, &c. 


Apparatus for burning ‘liquid hy 
carbon. (Complete specificatio 
Fastener for boots, gloves, &e, 


Compound for removing hair. 
Making joints for sheet 
el (Complete specryicatic 






of hats 


t ab e connexions in mall 
cast iron. 


cture resem». 






iro- 


nm), 


metal 


N)e 


ling 


eable 


Production in steel or iron of designs 


from ¢ 
able to the production of an 


)pper matrices, &c., applic- 


iron 


or steel coating on brass or other 


8 arfa ces. 
Railway, and other brakes 
safety appliances. 


Looms for weaving. 


and 


Apparatus for driving and drawing 
tacks. 

Magnetic comb. 

Preparation of petroleum, &c., for 
transport, treatment, and em- 
ployment. 

Apparatus for producing upon 
marble, &c., figures or carved 
work. 

Window cleaning chair. 

Revivifying animal charcoal. 

Stretching fabrics 


Tank for carrying liquids for lay- 


ing dust, 
disinfectants. 


and for distributing | 


Crauk action tricycles with cone- 


gearings. 
Pisnofortes. 


Carburetting air so as to form 


an 


illuminating or combustible mix- | 


ture. z 
Lawa tennis bats, &. 
Steam engines, 


Expansion gear of steam engines. 


Stoppering bottles, 


Corking machines. 


Treatment of the “ date fruit.” 


Indicating the presence of tiredamp 


in mines. 
Packing for stuffing-boxes. 


Power hammers. 


Apparatus for transmitting motion 


at variable rates and with vary- || - 


ing power, 
Axle boxes. 


Meteorological indicating and air-| 


testing instruments. 
Electric 


lamps and sealing elec- 


trical conductors into air-tight 


receivers. 
Making oxygen and hydrogen 
the oxy-hydrogen light, &c, 


for 













































































{ 
Nos. NAMES, &c No. | Name. No. | Name. No. | Name. 
CAN REVIATED TITLES, &c. | ° | 
B... J OF APPLICANTS. es +a 1660 | Reddie 1814 | Morgan- 1843 | Von Naw- 
“ (Duryea), Brown rocki 
Mayl2 1672 | Welsby. (Reece). (Werkzeug 
2081 |B. D. Healey, Black- |Fluid meters, applicable also to|| 1774 | Townsend. aoe | ange. ons a. 
burn. hydraulic pumps. (Complete || 1776 | Springmann 81 lar chinenfabri 
specification), x (Badt). 1820 | F itt ‘ . Ocerlikon). 
2082 | H. E. Cooper, London. | Siphonic apparatus for closet and|} 1780 | Lederer (Schloesing) | 1845 | Hinks, 
other flushings. (Paulmann).| 1822 | Ormerod, | Hooper, & 

2083 J. R--sa Birming- | Motive power engines. 1782 | —,, soon, & nia “ hen 

ite B. e Scott, London. Capstans. mann). 1824 | Banister and 1849 | Gough. 

2085 | 8. mE, J. Chandler, Pee Se Btotaine soncts cand — Knowles, ae | a 1 Sect, 

| urre in the manufacture of gas. 606 sie — om ae 
| 2086 | F. and &. Pearn, and | Steam pumps. | (Miiller- | rocki 1855 | Clegg and 
1] T. Addyman, Man- | Jacobs). |  (Wienand). Taylor. 
| | chester. 1788 | Mason. 1828 | Brydges 1857 | Susmann. 

2087 | G. Osborne. Brighton. | High-pressure revulating taps, &c. || 1798 | Brazelle. ~_ Pag a eg 

2088 J.M.B. Baker, London.| Conveying intelligence from one |} 1800 | Johnson. 330 eward. n Naw- 
| _, vessel to another, dc. || 1802 | Jensen 1832 | Joy. rocki (Von 
|} 2089 | J. Howton ana J. E. | Velvets and method of weaving | oe Fy, 1834 on _ Pm a 
|| arrison, Oldham. | same. 806 . . a - 
|| 2000 | W. Arthur and R. W. | Locking bottle moulds. — — 1835 xo 1867 | — s 
| 4 ' 9 ; 
— mination | | | Houchin & | 1837 | Simon ‘ , Buckley. 

| 2091 | J. Keith, Edinburgh. | Manufacture of gas. | | _ Houchin) ng | ape iussener). | 186 ByTOU. 

2092 | J. Miller, Edinburgh. <a and sheaf binding aa 1810 | ka nea ~ _ 1871 — aoe 
chines eschel), . 3 Sale . 
|| 2008 | 4B. F. F. {phattaway, | Corn mills, &. 1812 i Tale a 1873 | Henley. 

} ixfo Latham. Fo} 

|| 2094 | W. N. Buia, Whit- | Apparatus for tuck-pointing walls. & 

tle ais | 
|} 2095 | | 8. Twe eoiale, Accring- | Machinery for spinning fibres. Il.—Announced May 17. 

| 2096 | J. i. ‘Allen, Halifax. | Supplying gum, a. “cr &., oo — 

| or damping sa: y r zr r 
|| 2097 | R. Hall, Lindley. | Substitute for coffee, - ] No. Name. | No. Name. | No. | Name. 

> ra lI aahanan 
| 2098 | J. Garstang, Burnley. aaa te i Jacquards” em- || 1881 y 1881 baat 1861 ae 
| | 17 ook 8 926 cer. 
|| 2099 | 8. Cook and 8. Cook, eli -stopping, warping, or beaming | 176 ss 88 (Wilson). ot | aa 
ury. __ |. mec qumb 88 928 | Scott 

2100 A A. Bedford, Clap- | Locks or fastenings. | wi — Ploore. —_ ~ 
314 | Zande dé). 930 | E le). 

2101 | W. . Nevill, Ferry- | Securing railway rails in their — oe ones Pr ) es oe e) 

side. chairs. - -- . 92 dase I, Tisseli 

2102 | D Leyshon, Pen- | Tin and terne plates. | 1254 | cn. 189: “Scaaoe : — 

claw | LL + = ° J e 

1 | Liddell. 1893 | Abel ¢ Woollatt. 
|| 2103 | C. T, Bastand, Loudon.) Printing ink. ae ~ a . her se 
|| 2104 | F.8.8. Darby, Wands- Bottles and apparatus for stoppering|| 1362 on ion {Schnadel). 1985 Hickisson. 

worth. he same. é | 2 oY _ ° 4937 | Jacob 

2105 | F.C. Jeune,London. | Ornamental embossed fabrics for ] as | BR crepe eee anne 1937 yo Remy 

a r : covering walls, é&c. McIntosh. (Schiltz), 1938 | Gerring and 
2106 | H. N. Penrice, Hat- | Rock tunnelling and machinery || 15é0.| Sammohen. 1896 | Cliff, ameey. 
Mayi¢ field. y employed therein. 1568 | Kincaid 1897 | Barlow. 1939 | Smith and 
2107 | Haddan. Forbes. | a printing and appa-|| 1572 | Brierley. 1898 | Johnson | Moore 

| _ ratus therefor. | ots | y- . “ . 
. } 16 | Lawrance. (Cross). 1940 | Otto. 

2108 | W. Irlam, Eccles. _| Cotton pile plushes. aGie | 2AwranG -_ wait > Tate 

2109 | H.Linley, Salford. | Mechanism employed to control|) 1656 | — 1898 —— 1941 | aw. 

9 ‘ ] epost of steams engines. 1673 | Goulstone. 1901 | Alexander 1942 | Brockie. 

2110 | A. Watt, Liverpool. | Regulating the working of vacuum | 1679 | Culbertson & (Maddin). 1943 | Brewer 

pans od = boiling, and appa- Brown. 1902 | Maiden and (Edison). 
+ | , ratus therefor f 1690 | Sloane and Cowley. 1947 | Sherwood. 

2111 | W. W. Urquhart and | Cropping or clipping machines for || roar 4008 | Inevams, 1948 | Gorse. 

ae J. Lindsay, Dundee. treatment of woven fabrics. to|| 1714 Pi ocx 1904 | Martin, 1949 | Brydges 

2113 | W. Schotield, Roch- | Preparation of a ee 2 ~ ad 1719 | Thompson &| 1905 | Thomson. | (Wege). 

dale. ae Sane a Thompson.] 1906 | Liston, 1950 | Lake(Maiche) 
‘ 3 y atso’ 907 addan. 1951 | Denne and 

2113 | E. Solvay, Brussels. | Manufacture of soda. ie ag ave oe ae sally 

S118 | Spence. Picfke | Filtering. Wilson. | 1908 | O'Reilly 1952 | Thomas, 

2115 | J. nee, Birming- Instrument for curling, waving, | 1803 | Weiss. 1909 | Wedekind 1954 | Attock. 

9112 and frizzing hair. 1836 | Glaser (Tauenschild)§ 1956 | Lake 

2116 ¥. M Cochrane, Lon- | Travelling cabinet. (Haegele). | 1910 | Newton (Khotinsky). 

, . igby. eboutte- 1958 | Abel (Lan: 
aut | J.Houd, et Ham, | Apparatus having ulatinons sur is | Hare Cite ier | Heewana” 
= a impression || 544 | Newton 1911 | Brooke-Hunt. Heath. 
©. roi pb ee poet gerne Bo (Monier). | 1915 | Lake 1970 |-Abel _(Bind- 

2118 | C Goaletent ont P. P. | Mandrel with concentrical clamps. 1846 | Swalwell” (Cawley) aceite cid 

’ ure, Paris. aati tas te F ate vse peerng 
2119 A. W. Pocock, Wands- | Adjusting and securing door knobs | 15% DOT, ten 1916 MW tesebreck), sere | Wa” 

190 | Wann Moser a. || 1856 | Reddie 1917 | Mills (Stern- (Rettig). 

3120 | Wirth. Moser rege ok | (Hunebelle). berg). 1974 | Lay and 
wasi6 Lake. Loot, | Screw propellers. | 1858 | Keighley. 1918 | Brewer Bulford. 

; i | 1860 larrington. (Edison, 1976 | Carrick, 

oe | © Senet, Sanciee- | Gas mutor engines || ise | Heap.” | 1919 | Nawrocki | 1978 | Wilding 

aie 37 nds Werkzeuc Thiele and 

2123 | D. Williams, Port- | Belts for driving purposes, and | 1870 | — ed ar Maschi Sesheusn, 

; madoc. — | _ method of manufacturing same. | 18 | Walker pe 1980 | Edwards 

124 | Wirth. Frantz and | Hydraulic caps for winding shafts. | e74 | Remaden Oertikon) (Strauss). 

gy. ye | : P ll as7 ernhardt 2 ; n &| 1982 | McCracken. 

2125 | A. Figge, London. Propelling and steering vessels. 1] si3 sen 1920 aoe & 1500 | De Fess «te 

2126 | Abel. Schultz, Compound = 4 hye on ay ge pre- || i” mons we\lsauee Mocksee 

serving polish of woo | cae | eee | eo F; : 

2127 | F.W. Brewster, West- | Life-preserving garment or ap- ! resid a me —— —— 
|| 9798 | minster. gletintns | 1881 Henley. 1923 | MacEachran. Kretz). 
|| 228 | 4. B. Brown and W. | Steering ships. | 1882 | Nadal. 1924 | Taylor, Allen.J 1992 | Sheldon. 

99 | F. King, Edinburgh. | 1884 | Varley. Evans, and j 1996 | Conrata. 
2129 | Lake. Pleischi. | Safety-valve apparatus. | 1885 | Main. Braithwaite. 1998 | Aveling and 
2130 | x he Lin- | Steering apparatus for ships. | 3887 | Nawrocki tote: | dame : Hicks 

| emann - Meg: ss ™ , 2 

2131 | Engel. Kock | Petroleum or hydrocarbon stoves. | yond ant 

2132 | J. Hurst, Brighton, Portable crane. SD ccaninambucdppeoeiiae 
|| 2183 | Lake. Jacobs and | Rotary engines souetile to 
| | Jacobs. pumps and fiuid meters. | 
|| 2194 | 3. oo "y, Watervleit, | Cutting cylindrical cores from'|| prypyTJoNS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 


| 
| 


| No. 
1881 


962 





1120 
1252 
1300 


GRANTS OF PROVISIONAL PROTECTION FOR SIX “MONTSS, | 
For Particulars, see Corresponding Numbers in Lists of 


natural stones and preparation of | 
hollow natural stones for build- 
| = purposes, &c. (Complete speci- 


| fication), 


COMPLETE SPECIFICATIONS. 


For Particulars, see Corresponding Numbers in Lists of 


Applications for Patents. 





Applications for Patents, 























Name. No. | Name. No. | Name. 
1881 1881 
Knight. 2011 | Taylor. 2045 | | Lake (Light- 
Munzing r. | 2023 | Zwanziger hall;. 
Lake (Gates), (Janky, 2048 | Benson 
Bonneville Rimanoczy, (Fancher), 
(Biennait). and Riman-| 2081 | Healey. 





oczy), 











I—Announced May 13. __ a No. 
Name. No. Name. No. | Name. sent 
“Lt °6¢6C:C 988 
1881 1881 | Meer 
Haddan 1330 | Finch. 1576 | Gedge 2001 
( Ventzke). 1508 | Fleurman. | _ (Francois). = 
Pitt (Robins), | 1536 | Dupont- 1598 | Von Naw- 
ewis. | Auberville rocki 
Sumner. | (Delaye). (Finze). 
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ENGINEERING. 


[ May 20, 1881. 








————.. 





NOTICES TO PROCEED. 
1,—Time for entering Opposition expires Friday, 
June 3, 1881. 

























































































No, 


"1880 


4847 
oAAY 
1881 
101 
105 
110 
lll 


113 | 
116 | 


l4l 
147 
151 
152 
155 
159 
162 


| 








Boye and 





Imray 


| Pieper 





Name. 


Morrell and 
Shaw. 
Brewer (Joly) 
Pileiderer 

(Meinecke). 
Settle. 
Gwynne, 
Rule. 
Bonneville 
(Couteau), 
ta gosine 


(Aordig). 


Miiller, 
sloyd Wise 
(Cuan), 

Mestern. 
Northcote. 
Tongue 
( Wiirde- 
mann). 
Boye and 
Miiller. 
Spence 
(Hagelberg). 


Bomford 
and King. 


(Cabanellas) 
Rayner. 
Anderson, 


(Hoffmann). 
Shanks. 
Gumpel. 
Rinzi and 

Berthier. 
Ingram. 
Grout, 
Woodward, 
Edwards. 
Hawkins. 
Neu. 
Sherwin and 

Evans. 





PATENTS SEALED, 
I.—Sealed May 13, 1881. 


1913 
1914 


1944 
1955 


1984 
2001 


2011 


1836 


1847 


1995 





Name. 


Thompson, 
Lake (Jacobs). 


} Graham. 


Holloway. 


| Deucker, 


Harter. 
Wedekind 
( Hauens- 
child). 
Lake 
(Beaudry, 
Beliveau, 
Hoitt, and 
eck). 
Lake (Reeve). 
Lake 
(Boynton), 
Klein. 
Thibalt and 
Hawkins, 
Knight, 
Bonneville 
(Biennail). 
Taylor. 


Il,—Time for entering Opposition expires Tuesday, 
June 7, 1881. 


Leggott. 
Morgans and 
Morgans. 

Reddie 
(Duryea). 
Croll 
Morris. 
Brewer 
(Edison). 
Jensen 


(Houchin & 

Houchin). 
Glaser 

(Haegele). 
Hughes. 
Lake (Gates). 








4714 
4716 


4726 
4730 
4731 


4732 


| 


| Jones and 


4735 


4736 


1880 


4752 | Holgate. 


4756 
4766 


4769 | 


4774 
4777 


4736 
4794 


4796 
4798 


4800 


4805 


4806 


4810 | 


4811 
4812 


| 
| 
| 
| 


| Gubbins. 
| Barnes. 
4815 


4818 | 


4822 
4826 
4830 
4832 
4833 


| Wells and 


4755 | Berly and 


| Miller and 


| Fiddes, 





Wallwork. 


Hulett, 
Hall. 
Proctor. 
‘thompson. 
Fairley 
Macleod. 
Witt. 
Jensen 

(Graham). 
Handyside 

(McCabe). 
Tompson. 
Wyman. 
Neighbour, 
De la Vega. 
Haslam. 
Bloomer. 
De la Vega 
& D'Oliveira. 
Phillips. 


.—Sealed May 17, 1881. 


Brownrigg. 
Necker and 
Horstmann. 
Lake (Wol- 
stenholme). 
Pfander. 
Hargreaves & 
Robinson. 
Lyall. 
Lioyd Wise 
(Mandon). 
Monk and 
Anderton. 
Warwick, 
Salter and 
Asher. 
Wirth 
(Oehler). 
Mitchell 
(Storey). 
Watson. 
Haddan 
(Kitz). 
Hedges, 


Tupp. 
Foster and 
Barnett. 

Whiting. 


Reeves, 


Schram. 
Brewer 





(Edison). 


1881 | 


5315 


5319 
5471 


1881 


300 
375 
409 
536 
704 
739 


S96 


990 


1013 


1017 


1058 


1161 


1881 


562 


610 
626 


655 


& 


748 
768 
792 
847 
876 
1020 
1062 
1093 
1094 
1119 
1125 
1129 
1144 


1169 
1173 


1175 
1179 
1379 


Alexander 
(Clough). 
Clark (Burke) 
Hutchinson. 


Edwards 
Dupré and 
Hehner. 


Gordon 


(Stewart). 


Gudgeon, 
Des Veux. 


(Gaston). 
Ayres. 
Atkinson, 
Dixon, 
Westwood & 

Windmill. 


Clark (Marie). 


Eames. 

Carey, 
Gaskell, and 
Harter, 


Jensen 
(Edison). 
Stuart. 
Boult 
(Fischer). 
Johnson 
(Clark). 
Mills 
(Fernow). 
Brewer 
(Edison). 
Jensen 
(Edison). 
Gedge 
(Thénot). 
Lake (Hoyt). 
Robertson. 
Cooper and 
Taylor. 
Clark 
(Guyer). 
Mills (Leggo). 
Pitt (Lugo). 
Codd. 
Thomson 
(Orvis). 
Haddan 
(Forshay). 


Lake ( Veeder). 


Reddie 
(Kratch). 
Lake ( Blake). 

Sterne. 
Haddan 
(Cook), 











FINAL SPECIFICATIONS FILED. 


May 7, 4580, 4581, 4583, 4591, 4597, 4600, 4609, 4658, 
all of the year 1880, 
ae 4585, 4589, 4592, 4595, 4601, 4602, 4603, 4604, 
4607, 4608, 4615, 4616, 4771, all of the year 
1880, 
10, 4614, 4617, 4620, 4621, 4622, 4626, 4628, 4629, 


4635, 4636, 4640, 4642, 4643, 4648, 4909, all 
of the year 1880, 

» Il, 4248, 4630, 4631, 4632, 4634, 4637, 4638, 4639, 
4647, 4649, 4650, 4653, 4662, 4669, 4699, 
4874, all of the year 1880, 

4656, 4657, 4661, 4663, 4670, 4673, 4675, 4678, 
4634, 4843, 5427, all of the year 1880. 

a 4671, 4677, 4680, 4683, 4685, 4686, 4688, 4691, 

4693, 4695, 4702, 4711, 4723, 4787, 4793, all 

of the year 1880. 





n 12, » 


PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50’, HAS BEEN PAID AND REGISTERED. 














No, Name. No. Name. No. Name. 
1878 | 1878 | 7 
1881 | Price 2109 | Malleval. 2858 | Clark (Coupe 
| _ (Langlade). | 1907 | Wright. | & Burgess), 
1883 | Rogers. 1961 | Atock., 2145 | Herbst. 
1899 | Henderson 1913 | Holben. 1944 | Forsyth. 
| (Lévy and | 1928 | Archer. 1950 | Stannard. 


Clark (Oester-] 2004 Edwards, 
reichische 2031 Lake (Hempel 


Alexandre). | 1960 
1910 | Brewster. 








1905 | Greenwood & |  Waffen- & Dingens). 
| Thornely. | fabriks 2188 | Lake(Crovwell) 
1918 | Wirth (Aoltr- | _ Gesellschaft) 2365 | Morgan- 
| mann), 2034 | Clark (Oudry). Brown 
1943 | Browne. } (Very) 


PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100/. HAS BEEN PAID AND REGISTERED. 

















No.| Name. No. Name. No. | Name, 
1874 | 1874 1874 
1662 | Luce. 1676 | Clark 1696 | Cox 


| (Chenot). 








PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year's Stamp Duty of 501, 





























No. | Name. No. Name. No. Name, 
1878 1878 1878 | 
1745 | Barclay. 1774 Clark (Fair- | 1802 | Wirth 
1 Lake banks). | (Stieler). 
(Cartier). 1776 = Peckett, 1804 | Grafton, 
1750 | Haddan 1778 Holt. 1807 | Henley. 
(Nathan- 1788 Cundall, 1818 | Gadsden. 
sohn). 1789 Smith, 1821 | Morgan- 
175 Hill. 1790 Perkins and Brown 
1755 | Budd. 3urall. (Biting). 
1756 | Clark (De 1793 Jensen 1827 Haddan 
Baillehache). (Lamoureuz), (Cowan and 
1758 | Clark. 1794 Chambers. Pagé). 
1759 | Fleming 1797. Smith. Chislett. 
(Furse). 1798 Hallewell, Johnson, 
1761 | Haddan 1799 Hazeldine. Toomey. 
(Cazanate). 1800 Holden. Clark (Wood- 
1767 | Baldwin and] 1801 Wilson man). 
Clayton. (Pfitzner). 1836 Aimers, 
1772 | Lake ( Maynz). 


.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 100i. 


1874 1874 1874 | 

1527 | Bishop 1560 | Lyttle. 1587 | Johnson 
(Bishop & | 1571 | Phillips. | (Redier & 
Hall). 1575 | Taylor | Co.) 

1529 | McAdam. | (Dreyer & | 1590 | Hamilton. 

1539 | Clark (Nuttall, Schipmann) { 1601 | Newton 


Isherwood, | 1580 | Clayton. ( Babbitt. 
and Broad- | 1583 | Jackson. 1612 | Willans. 
bent), 1586 Spill 1617 | Edwards. 


oe 
x 


Walker. 








ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING MAY 14, 1881. 
Abstracts marked with a * relate to applications not proceeded 
with, The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 

the Specification is not Illustrated. 


Where Inventions are communicated from abroad, the Names &c., of the 
Communicators are given in ttalics. 

Copies of Specifications may be obtained at 38, Cursttor-street, Chancery- 
lane, B.C, either personally, or by letter, enclosing amount of price 
and postage, and addressed to Mx. H. READER LACK. 

3058. Permanent Way of Portable Railways, 
&c.: J. Cleminson, London. [(d. 22 /igs.|—The rails 
are secured to the sleepers by the rail flange and sleeper being 
gripped and held together between two parts of a hook-shaped 
bolt, whose hook bears against the edge and upper surface of the 






Cs 
rail flange, whilst the straight part of the belt bears against the 
under surface of the sleeper in such a manner as when tightened 
by a nut or equivalent means to cause the hook of the bolt to have 
a wedge-like and gripping action upon the rail flange and sleeper. 
An even bearing surface is afforded to the nuts of the gripping 
bolts by the bending of the stops, plates, or sleepers at the ends of 
the sleepers. Several arrangements are shown. (July 24, 1880), 


3147. Hand Power Motor: S. P. Wilding, London 
(P. Carrera, Turin). (6d. 27 Figs.)—Consists of an arrangement 
of cranks for propelling velocipedes, boats,&c. (July 30, 1880) 


3224. Stop Watches: L.A. Groth, London, (J/. 4. 
Lugrin and P, Nordman, New York), (6d. 8 Figs.}—Consists (1) of 
astop watch in which the timing attachment is thrown in and 
out of gear with the watch movement by two toothed wheels and 











a double-bevelled pinion. (2) Of a transmitting gear wheel, loose 
on the arbor of the third wheel of the watch movement, and 
locked to or released therefrom by a clutch device. (August 6, 
1880). 


3225. Meter for Water, &c.: L. A. Groth, Lon. 
don. (C. Berhaut and H, Ducenne, Lidge). (6d. 7 Figs.)—Relates 
(1) to a meter consisting of a box or body formed of two horizonta} 
compartments, the lower one containing a specially constructed 
injector, with two openings for discharging the water on to the 
blades or pallets of a turbine mounted on a spindle, which passes 





through the partition separating the two compartments, and ter. 
minates in a worm which imparts rotary motion to the special 
arrangement of toothed wheels placed in the upper compartment 
and furnished with a divided dial plate and two index hands’ 
This arrangement is shown in the illustration. In a modification 
the inlet apertures are somewhat differently constructed. (August 
6, 1880), 


3463. Coal Picks or Hacks: H. and A. R. 
Strachan, Gateshead, and R. Oliver. Winlaton, 
Durham. [6d. 15 Figs.)—The points are made separate from 
the heads to which they are attached by mortices and tenons or 
otherwise. (August 26, 1880). 


3499. Lamps, &c.: W.C. Hughes, London. {[i/ 
3 Figs.}—Specially applicable to the magic lantern arrangements 
described in Specification 3386 of 1877. To obviate the breaking of 
the chambers that contain the wick they are made in pieces and 
joined together. (August 28, 1880) 

3510. Heat Regenerators: J. H. Johnson, Lon- 
don. (P. Gaillard, 1, Haillot, R. Radot, and A, Lencauche z, Paris), 
[sd. 6 Figs.)—The bricks of the regenerator are made of a rect- 
angular form with vertical holes or passages extending through 
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the depth of the brick, so as when the bricks are superposed to 
form a series of vertical air passages; the bricks are provided 
on two sides near the tep with lateral projections for supporting 
tiles or slabs of fireclay, which are placed between each consecutive 
vertical series of bricks, and form with the sides of the bricks 
horizontal flues for the passage of the products of combustion. 
(August 30, 1880). 

3600. Pianofortes: J. Gautier, London. [éd. 
16 Figs.)—Provides for the construction of iron frame pianos without 
the breaks which have hitherto been necessary in such instruments, 
and is also for improving the strength, power, and tone of the 
instrument. (September 4, 1880). 


3619. Instrument for Measuring Angles at Bil- 
liards: J. F. Armistead, Blackburn. [(d. 4 figs.j)— 
Consists of a protractor and a sighting limb. (September 6, 
1880). 


3704. Screw Propellers: C. Jones, Liverpool. 
(2d.}—The blades are made in two pieces and are bolved together 
near the middle of their length. (Void, the patentee having neglected 
to file a specification, (September 15, 1580). 


3747. Bottles for Aerated Liquors: H. Codd, 
London. (2¢.)—Refers to Specification 2621 of 1872. When the 
bottle is stoppered by an internal disc stopper inclines are formed 
in the neck to guide the said stopper toits seat. ( Void, the patentee 
having neglected to file a specification. September 15, 1830). 


3765. Electric Lamps, &c.: E. G. Brewer, Lon- 
don. (7. A. Edison, Menlo Park, N.J.,US.A.) (1s. 2d. 36 Fiys) 
—Relates (1) to an incandescing conductor formed of one or more 
natural fibres. (2) To a carbon clamp for uniting the incan- 
descing and metallic conductors. (3) To inserting the incan- 
descing and metallic coaductors in clamps of carbonisable 
material. (4) To the form of slip for carbonisation, and method of 
preparing it by securing it in clamps or holders having the con- 
tiguration desired for the carbon. (5) To an arrangement of tools 
for preparing the slips ready for carbonisation. (6) To various 
carbonising arrangements for holding and shaping the slips, and 
also to a box or flask of nickel in which the slips are heated. (7) To 
the combustion with one derived circuit of a multiple arc system 
of two or more lamps, each of a fractional resistance, and radiating 
surface of the resistance and radiating surface of the standard 
lamp of the system, the fraction being the number used. (8) To 
the combination with the incandescing conductor of the electric 
lamp of two fluid columns sustained by atmospheric pressure, and 
forming both a part of the circuit and a hermetical seal to the 
lamp. (9%) To the combination in one electric lamp of two or more 
incandescing conductors, and means for connecting them in the 
electric circuit, either in series or multiple arc. (10) To methods 
of sealing the wires that enter an incandescing lamp. The specifl- 
cation has forty-four claims. (September 16, 1830). 


3801. Manufacture of Boots: E. Barnes, Ches- 
ham, Bucks. (6d. 10 Figs.j—Is for the manufacture of high- 
legged boots that shall not be inconveniently tight. (September 18, 
1830). 


3805. South-Wester or Sallor’s Hat: J. Christie, 
Hangesund, Norway. [6d 7 Figs.j—The back of the hat 
has attached to it a hood and tippet which can be fastened round 
the wearer's shoulders. (September 20, 1880). 


3810. Apparatus for Recording Number of 
Persons Entering and Time Occupied by them 
in Vehicles: J.J. Seubich, Dresden, [s¢. 19 /igs.)— 
the pressure of the passengers on the seats causes levers to mark 
on a revolving strip of paper the number of passengers carried and 
the time they have occupied the vehicle. An additional check is 
obtained by the movement of a lever under the control of the 
driver. (September 20, 1880). 

3813. Extracting Gold and other Metals from 
Silicious, Aluminous, and other Substances: J. 
P. Dunker, Glasgow. (24.\—The quartz is melted with 




















May 20, 1881.} 


ENGINEERING. 


525 











flux, such as soda ash, copper and zinc being added to cause “ a de- 
velopment of electricity” which shall throw down the gold. The 
process is applicable for obtaining aluminium. (Void, the patentee 
having neglected to file a specification, September 20, 1880). 

3828. Steam andHydraulic Motors: T. O’Hara, 
London. [(2¢)—The “cylinder” is in the form of two cones 
united at their bases. In the middle is a flexible diaphragm fixed 
toa tubular rod which passes through the apices of both cones, 
and serves to convey the motive fluid, The cylinder is free to 
slide endways on this rod as far as the flexibility of the diaphragm 
will allow, and its motion is communicated to the crankshaft in 
any convenient manner, ( Void, the patentee haviag neglected to file a 
specification, September 21, 1880), 

3860. Steering and Driving Arrangements for 
Traction Engines, &c.: J. Whittingham, Nantwich. 
{4d. 4 Figs.)—The object of the invention is to use all four wheels 
as driving wheels, As far as can be understood from the specifica- 








tion, the front axle is driven by a chain wheel fixed in its centre, 
and connected to the axle by means of a universal joint, which 
allows the axle to swivel without affecting the wheel. (September 
23, 1880). 

3885, Telephonic Apparatus, &c.: W. Morgan 
Brown, London. (4. Graham Bell, Washington, U.S.A.) [(1s,4d. 
24 Figs.)}—This is the specification of the photophone which has 
already been fully described in our columns, It contains sixteen 
pages of description and twenty-four claims. 


3891. Treating and Shaping Sugar, &c.: A. and 
J.D. Scott and T. R. Ugilvie,Greenock. [éd. 7 Figs.) 
—The system Consists in taking sugar in the condit on of masse 
cuite, or of a magma, and shaping the same in compound moulds, 
soas to form sticks or bars of a convenient section, and sab- 
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divided so as to be in regular form, such as cubes. The mould 
has a long side 8 and short side 9 permanently connected together, 
and two other sides attached by nuts, The interior is divided by 
thick plates 14, and by thinner plates 15. The sugar is poured 
into the mould to set, and when hard it is removed by the mould 
being taken to pieces. (September 25, 1880). 


3902. Machines for Stamping Letters: C. 
Pieper, Berlin. (WW. Liffelharut, Hamburg). [6d. 10 Figs.jJ— 
For postal purposes. ‘The letters are selected one at a time by 
fingers, and are delivered to inking and stamping rollers. Three 


modifications are described. (September 27, 1880). 


3905. Looms: P. Banks, W. Slater,and J. Banks, 
Adlington, Lanc. [(d. 2 Figs.}—Relates (1) to a Willan and 
Mills’ dobby, and consists principally in actuating tne barrels of 
such dobbies direct from the tappet shaft. a is the bell-crank 
lever which acts upon the barre]. On the lowerend of the said 
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lever is a slote,in which works a bowl on an arm connected to 
the rocking shaft which works the healds. The connecting rod, 
tiis attached to a crank on the tappet shaft of the loom, and 
gives a positive motion to the barrels. (2) Describes a similar 
arrangement for a Bullough’s dobby. (September 27, 1880). 


3916. Pencil Cases: J.Maclenahan, Belfast. [(d 
17 Figs.)—The case is tubular, and has a spring clip to retain the 
pencil. (September 27, 1880). 


3937. Portable or Traction Engines for Round- 
abouts: F. Savage, King’sLynn. (6d. 5 Figs.)—Relates 
to gearing for connecting the cranksbaft to the ring which drives 
the roundabout, and to other details. (September 28, 1880). 


3938. Magazine of Cartridges for Attachment 
© Firearms: 


t Cc. A. McEvoy, London, and G. V. 











Fosbery, Paris. (6d. 6 Figs.)}—Fig. 1 is a vertical section 
and Fig. 2 an end sectional elevation to a smaller scale of the appa- 
ratus; a a is the case so proportioned that the cartridges rest 
within it in radia] positions, and it contains a spring which con- 
stantly presses the cartridges upwards ; bis a hood, which prevents 
the cartridge being forced out of the case in an upward direction; 
a* is a hook-like flap for attaching the case to a bar provided for 
it on the gun. The cartridges are delivered over the top of the 
flap at, and roll into the breech trough, so that a forward thrust 
delivers them direct into the barrel. (September 28, 1880). 


3946. Railway Chairs: W. C. Wood, Barnard 
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Castle. [6d. 5 Figs.)}—The drawing clearly shows the invention. 
B is a loose jaw secured by a key C. (September 29, 1880). 


3947. Machinery for Bovetiing Glass: W. H. 
Beck, London. (A. Krieger, Paris). (6d. 4 Figs.}—The glass 
G is fixed by cramps / A’ to the frame /; the counterweight p is 
adjusted to the place required for suitably inclining the glass and 
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The glass moves slowly 


pressing it against the grinding-wheel m. 
‘to and fro before the wheel, and is held against it by the counter- 
weight p, exactly as by the hand of the workman in the manual 
process. The specification also describes a machine for bevelling 


oval glasses. (September 29, 1880). 


3948. Targets: L. J. Crossley, Halifax. [éd. 
4 Figs.) -Is for a self-indicating target. Each part of the target, 
such as the bull's eye, centre, &c.,is connected to a Crossley electric 
transmitter to which is attached a Warburton and Crossley's 
patent relay, 80 connected to a corresponding indicator as to 
cause the latter to show what part of the target has been struck. 
(September 29, 1880). 


3952. Machinery for Charging and Capping Car- 
tridge Shells or Tubes, &c.: W. R. Lake, London. 
(Sante Marelli, Rome). (8d. 10 Figs.)—Is for machinery for auto- 
matically charging cartridge shells with powder, ball, and wads, 
for fixing the cap, and for testing and sorting the cartridges, the 
whole being effected in such a manner as to insure that the issuing 
cartridge shall be complete. The machine performs all its opera- 
tions automatically, and is too elaborate for detailed description. 
(September 29, 1880). 


3958. Instruments for Measuring Thicknesses 
of Objects: J. Milner, London. [6d. 5 Figs.}—The 
apparatus resembles a parallel ruler. One bar carries a scale and 
the other presents a line, one or both being inclined to the parallel 
gauging faces, so that as these faces are moved the line and scale 
cross each other at points nearer to or farther from the zero of the 
scale, the distance of the point of their intersection being propor- 
tional to the width between the gauging faces of the bars. (Sep- 
tember 30, 1880). 


3964. Magneto-Electric Machines, &c.: P. 
Jensen, London. (7. 4. Edison, Menlo Park, N.J,, U.S.A.) 
fl0d. 11 Figs.)—Relates (1) to giving an adjustable pressure to the 
brush holders of a magneto or dynamo-electric machine. (2) To 
mounting the various brush holders independently and obliquely, 
(3) To a machine comprising two or more independent field 
magnets, and one rotating armature, (4) To a machine combined 
with a steam engine on one base, but insulated from the base by 
non-magnetic supports. (5) To a governor for an electric engine 








arranged to break circuit at regular definite intervals for a frac- 
tion of a revolution dependent on the speed of the engine or the 
amount of the load. (6) To a method of reducing speed between 
an electric engine and the machinery driven thereby, by first 
converting the rotary motion of the armature into oscillatory 
motion, and then reconverting the oscillatory motion into rotary 
motion. (7) The combination of a magneto or dynamo-electric, 
machine, and an electric engine constructed relatively to each 
other, so that the engine must run at a much greater speed than 
the dynamo or magneto-electric machine to produce a counter 





electromotive force equalling the electromotive force of the said 








electric machine. (8) Exciting the field magets of machines by a 
shunt circuit. (9} Driving electric machines by water power, 
obtained by pumping water to a height by one wheel, and utilising 
it in @ second. (10) To a revolving armature having its ends 
formed of radial plates, (11) To a commutator arranged to retain 
all the coils of an armature in one circuit. (12) To an armature 
having its generative portions of naked bars of metal. (13) To an 
armature in which the generative portions may be removed 
without disturbing the inert portions. Figs. 1, 2, 3 show the 
method of fixing the brushes and brush holders. These latter are 
each formed in two portions hinged together and provided with a 
spring the tension of which may be regulated by a spindle ending 
in a ratchet wheel. Fig. 4 givesa perspective view of an engine, 
wee dynamo-machine with several field ts, (September 30, 


3971.*_ Dynamo-Electric Machines, &c.: A. M. 
Clark, London. (A. Niaudet and £. Reynier, Paris.) (10d. 
19 Figs.}—Relates to improvements in the Niaudet dynamo and 
magneto-electric machines, and is partly for rearranging the 
bobbins and magnets, and connecting them together so that their 
action is increased. In its present form the machine greatly 
resembles a Siemens alternate current bi (September 30 
1880). rn 

3972. Apparatus for Heating Air: T. Ivory, 
Edinburgh. (67. 6 Figs.)—A represents a flue from a pnt § e 
6b metal rods passing through the flue. These rods take up the 
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heat of the passing gases and conduct it to the air outside of the 
flue. In some cases tubes may be employed instead of rods, and 
a circulation of air maintained through them. (October 1, 1880). 
3973, Rotary Baqines &c.: T. Ivo Edin- 
burgh, (6d. 3 Figs.)—The steam enters by the pas d,and 
following the course of the arrows exerts its pressure against 
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one or other of the abutment slides C C. The exhaust steam 
escapes by the port f and thetrunnion 4. (October1, 1880). 


3978. Boring, Channeling, Cutting, or Dressing 
Stone, &c,: J. A.McKean, Mount Morris, I1lino: 

U.S.A. [ls. 8d. 58 Figs.]—Is also applicable to operating upon 
coal and other minerals. Fig. 1 is a side elevation of a platform 
or carriage upon which the apparatus is mounted, and Fig. 2 isg 
plan of thesame. B is a tube (Fig. 3) supported by a series of 
clamps c, and maintained in position by pinch blocks and set- 
screws, The tube is formed with alongitudinal slot or opening a@ 
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and within the tube are placed the nut or nuts D, each having a 
gripping device E extending through the slot, This gripping 
device holds the rock drill or ‘similar tool. The specification con- 
tains fourteen sheets of drawings, and is too long for abbreviation 
(October 1, 1880). 


3980. Motors: P. Jensen, London. (Z. J. Hahu 
Frankfort-on-the-Main), (ee, 9 Figs.)}—The boiler appears to 
work as nearly as possible at atmospheric pressure; c is a bell, 
similar to a gasholder, connected toa crank by a rod, and capable of 
rising and falling in the vertical boilera. As the steam gathers in 
the bell it floats it up until the crank reaches the limit of its 
stroke when a valve e, which closes the exhaust pipe d opens and 
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the steam escapes and allows the bell todescend. Three modifica- 
tions of this invention are shown. (October 1, 1880) 

3983. Adjustable Rising and Falling Furniture: 
J. Horton, Copley, Yorks. [(d. 2 figs.)}—The stool or 
table is fixed upon a plunger fitting in a cylinder situated in a 
reservoir of liquid. In the bottom of the cylinder is a valve con- 
trolled by a lever and opening inwards, When the seat of the 
stool is drawn upwards the liquid flows into the cylinder and 
sustains it until the valve is raised by the lever. (October 1, 1880) 

3987. Lamps: C.W. Torr, Birmingham. [(d. 5 Figs.) 
—The lamp body is divided into two portions, viz., an oi] reservoir 
containing several days’ supply and a dipping can from which the 
wicks draw, A pumping arrangement is provided to replenish 
the dipping can from time to time. In the reservoir is a pump 
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barrel containing a piston operated by a chain and chain wheel 
The pump barrel communicates with the reservoir by the holes ¢¢ 
and when the piston is raised it carries all the oil above those 
holes into the dipping can, (October 1, 1830). 

3988. Apparatus for Steam Cultivation: D. 
Greig and T. Benstead, Leeds. [(d/. 5/iys,)—Relates 
(1) to anchors used in steam cultivatiov. The anchor is soarranged 
that when it is desired to remain at rest its disc wheels may be 
placed parallel to the diagonal strain upon it, whilst on the other 
hand when it is desired that the anchor shall advance the axle is 
turned at right angles to the direction in which the anchor should 
move, This is effected by a ball I attached to the ploughing rope 
atriking the catch F attached to the arm C and turning it round 
the centre O. This movement of C is transmitted through the rods 
D D' and the beam E to the axle B, which is thus turned intoa 
position perpendicular to the centre line of the anchor frame 
As the rope still goes on the anchor advances by the direct pull 
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of the rope until the engine is stopped, and is brought into the 
position shown In dotted lines. As thearm C is moved forward by 
the ball I, a catch slips under the guard G and so is caused to 
close over the ball I which it holds tightly as long as the guard pre- 
vents it from opening. When the engine is reversed the ball is drawn 
back, and being still firmly held by the catch F and so connected 
with the arm C, it turns the axle B again into its inclined position. 
The pulley M on the plough contains a few yards of rope and is 
held in position by a catch which can be released by the plough- 
man when the plough is close up to the anchor, the result being 
that the plough stands still while the rope is moving the anchor. 
(2) The multiple furrow ploughs are adjusted to vary the widths of 
the first furrow by turninga nut on the horizontal bar Q (Fig. 3), 
by which the plough frame is shifted laterally against the plough 
middle. (October 1, 1880). 

3989. Apparatus for Indicating and Directing 
by Signal, the Speed of Engines, &c.: B. Tower, 
London. [6d. 6 Figs.)—Is specially applicable as a telegraph 
from the bridge to the engine-room ofa ship. In the illustration 
the pump D drives air continually into the receiver C which com- 
municates by @ pipe with a oe gauge on deck. The air 
escapes under the valve F in the hollow rotating spindle B. The 
valve is forced towards its seat by the centrifugal force of the 





weight H with varying pressure according to the speed of the engine, 
and consequently the pressure registered on the gauge is a measure 
of the speed. The pump K delivers air into a pipe which has a 
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gauge at each end and an adjustable spring-weighted valve under 
the control of the officer of the watch, who by this means is able to 
set the finger of his gauge and also of the engineer's gauge to any 
point he chooses, (October 2, 1880). 

3991. Kitchen Ranges: A. MacPhail, London. 
(6d. 4 Figs.}— Relates (1) to the flregrate, which is semicircular 
in front, so tbat the fire projects into the apartment, and radiates 
in all directions. (2) To details of construction. (October 2, 1880) 

3996. Skates: P. Everitt, London. [8/. 7 Figs.)- 
Relates to appliances for attaching the skate to the boot. (October 2 
1880). 

3999. Apparatus for Taking in, Stopping, and 
Stowing Wire, and other Rope Cables, &c.: J 
Taylor, Birkenhead, [i(/. 20 Figs.}—Consists (1) in 
certain arrangements of sheaves or pulleys for taking in cables 
and generally for mooring and hauling purposes. Upon a base 
plate is mounted a duplex system of sheaves B BBB, ani on the 
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top of each sheave shaft is a mooring bit, The spindles are driven 





by worm gear, and the method of reeving the cables is shown in 
dotted lines. The invention comprises several furms of apparatus 
lifferently arranged from the above, and also appliances for 
handling and stowing wire. (October 2, 1830). 

4003. Revolving Heels for Boots and Shoes: W. 
Brown and W. Peover. [(/ 25 figs.)}—The parts are so 
arranged that they can be adjusted with the use of any tools 
(October 2, 1880) 

4006. Waste Water Preventers and Valve 
Cocks: F. C. Henderson, London. [(id, 28 Figs.) 
Relates to improvements on sucker action valves, whereby they are 
caused to work more steadily and not to stick, (October 2, 1880), 

4007. Magneto-Electric Apparatus for Railway 
Signalling: G. Zanni, London. [td. 4 Figs.)—Consists 
in the combination of a magneto-electric machine and block 
signalling instruments, but the points of novelty are not cleariy 
pointed out. (October 2, 1880). 

4012. Velocipedes: W. R. Lake, London: ((. W. 
Pressey, Hammonton, NJ., U.S.A.) (6d. 8 Figs.) —Relates to a new 
form of bicycle with a peculiarclutch mechanism for rotating the 
wheels. (October 2, 1880). 

4013. Lavatories, &c.: E. W. de Rusett, Aner- 
ley, F. P. Preston, J.T. Prestige and E. J. Preston, 
Deptford. (sd. 11 Figs.]—Relates (1) to the construction of 
fold-up lavatories in which a swinging or sliding basin is con- 
nected to a cock or valve and a measuring chamber in such 
manner that the act of letting down the basin for use automati- 
cally charges the basin with a definite quantity of water. (2) To 
the use of a tilting or swinging slop container. (3) To the general 
arrangement of an enclosed lavatory. (October 2, 1880). 


4016. Furnaces for Melting Brass, &c. J. 
Fig 2, 















Fletcher, Ashton-under-Lyne. [6d. 3 Figs,)—Retf 

Specification 441 of 1877; dis a p> > pA ath 
being melted; ¢ is a second crucible that is being subjected, 
together with its contents, to a preliminary heating by the waste 
heat from the furnace. The furnace cover rotates on a pin 
and is made hollow to receive the upper crucible. (October 4, 1880), 


4017. Saving Hydrogen Gas Generated in Clean- 
ing Wire, &c.: A.M. Clark,London (i. 4. &. Phelps, 
New York, U.S.A. [6d. 1 Fig.]—Consists in placing a cover over 
the vessel in which the process is conducted, with a pipe leading 
from it in the manuer of a pneumatic trough. (October 4, 1880), 


4018. Exercising Apparatus: J. M. Smith, West 
Bromwich. [6¢. 8 Figs.) —Resembles a bicycle and is fixed 
for use in doors. The resistance of the friction of the road, &c., ig 
simulated by the use of a friction band on the driving wheel 
(October 4, 1880), 

4020. Wool-Combing Machinery: J. H 
Bradford. (4d. 5 /igs.|}—Relates to the ri A fallers at 
with Holden's comb, and the object is to dispense with the neces 
sity of cleaning the fallers, and for this purpose within each row 
of pins is inserted a curved blade which has a rising and falling 
motion to lift the wool out of the pins ready to be removed by the 
stripper. (October 4, 1880). 

4025. Attachment for Sewing Machines: c. 
Browning, Glasgow. [6¢. 14 Fiys.)—Contains (1) an 
embroidering attachment, whereby one, two, three or more 
threads are sewn down on the cloth, and (2) an improved arranges 
ment for driving a “ kilter."" (October 4, 1880). 


4027. Apparatus for: Checking the Waste of 
Water: B. J. B. Mills, London. (Z. £. /urney, St.Louis, Mass, 
U.S.A.) (6d. 3 Figs,)—Is for the purpose of stopping the passage of 
water through a hydrant after a determined quantity has passed. On 
the opening of the hydrant, which is supposed to be attached to the 
upper end of the apparatus shown in the illustration, the pressure 














f the water raises the inner vessel, and flowing over the seat B 
traverses the annular passage M to the exit orifice at C. At the same 
time part of the water passes the floating ball valve by a groove in 
its seat and gradually raises the piston F until the plate E is pressed 
against the valve seat D, when the further emission of water will 
be prevented until after the hydrant is again closed when the parts 
will fall slowly back into their former positions. Three modifica- 
tions are shown. (October 4, 1880). 

4032. Fire Escapes: W. Spence, London. (£. Kamin 
and H. Egberts, Bremen), (6d. 6 Figs.)—Consists of a windlass or 
winch that carries a rope, and is constructed to be attached toa 
window-sill or other convenient spot. The rope ends in a girdle, 
to which the person who is escaping attaches himself, and the 
speed of the descent is regulated by a device resembling a verge 
escapement. (October 5, 1880). 

4033. Apparatus for Discharging Ashes from 
Steamboats: J. T, and T. L. Galloway, Glasgow. 
(id. 11 Figs.J)—Refers to Specification 4080 of 1879, and describes 
several arrangements of apparatus for tipping the ashes bucket 
and for conveying the ashes through a channel into the sea 
(October 5, 1880). 

4038. Machinery for Making Cord or Rope: W. 
Morgan-Brown, London. ((. £. Barnes, P. Webster, and P. 
Butler, Lowell, Mass., U.S.A.). [6d. 7 Figs.}—The object of the 
invention is to produce a solid woven cord or rope without the 
necessity of employing a separate core or centre filling strand. The 
improvement consists in “ concatenating” the individual strands, 
each with the other, so that each strand is compelled to appear at 
the surface of the cord three times during any one round of the 
cord, such crossing of the strands one with another completely 
filling the centre of the cord and avoiding the use of acore, The 

















machine comprises a movable table with rotating carriers mounted 
thereon and means to operate them, combined with a series of 
traveller selectors, which intermittently transfer a traveller from 
a notch in the traveller holder and deliver it at a point substantially 
120 deg. distant therefrom, thereby enabling each strand to aprear 
three times at the surface of the rope during each rotation of the 
traveller. The illustrations show the machine in section and in 
plan, but it is too elaborate for detailed explanation. (October 5 
1880). 
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. Obtaining Increased Water Supply for 
onties, &c.: N.G. Green, New York. (VN, W. Green, New 
York). (6d, 13 Figs.)—Is for improvements on Specification 3470, 
of 1879, and relates to the arrangement of the connecting pipes in 
combination with driven wells so that the water may flow towards 
the pumps regularly and with the least possible friction. Also to 
the tools, &c., employed in constructing the wells. (October 5, 1880). 


4047. Watch Protectors: T. Wainwright, 
Hunslet, Yorks. [6¢. 5 Figsj—A second chain or guard is 
attached to the lower part of the watch and cariied through the 
bottom of the pocket to part of the wearer’s dress, (October 5, 1880). 


4051. Smelting Iron and other Ores, &c.: W.R. 
Lake, London. (7. @. Hall and G.H. V. Vleck, Buffalo, U.S.A.). 
{id. 5 Figs }—C is a fan which draws the gases emitted from the 
furnace B!, through refrigerating apparatus, and delivers them 
by the pipe d to the blast furnace A, at several points in its 


lr 


circumference. The fan F forces the air that supports the com- 
bustion of the gases into the furnace by the same tuyeres that the 
gas traverses. The top of the furnace is closed and the products 
of combustion, together with any vaporised metal, are condensed 








LJ 


in the pipe P, which is cooled by a water jet. (October 5, 1880), 
4056. Manufacture of WhiteLead: W.Thomp- 
S son, Limehouse, 
London. [8d¢. 7 Fis.) 


—The lead is packed on 
a truck and run into a 
chamber which is main- 
tained by steam pipes at a 
temperature of from 8 
deg. to 120 deg. Fahr. In 
the bottom of the cham 
ber are troughs contain 
ing dilute acetic acid, and 
at the top are pipes which 
convey currents of air 
and carbonic acid to com- 
plete the chemical action 








of the aceticacid. (October 

6, 1880). 
4061. Pumps, &c.: W. R. Lake, London. (?. £. Jay. 
New York). [10d 13 


Figs.)—The plunger C 
is slightly smaller in 
diameter than the 
pump barrel. It is 
made tight by a soft 
or by a metallic pack- 
ing ring D, which can 
be set up by a taper 
ring and set screws 
Several modifications 
of the arrangement 
are shown, The in- 
vention also includes a 
steam engine, which 
is prevented from stop- 
ping on the dead centre 
by a self - adjusting 
counter-weight, which, 
on the piston finishing 
its stroke, assumes a 
position in which it is 
effective to continue the motion of the crankshaft. (October 6, 1880), 


4062. Machinery for Treating Diamondiferous 
Earth: J. Richardson, Lincoln. [(d. 8 Figs.)—The 
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operations are’ conducted consecutively without manual aid, and 
the gems are delivered into a locked chamber. The soil is tipped 
into the hopper B, and disintegrated by the arms D under a jet of 
water. The mud falls through the grating, F while the stones are 
ejected at G, The mud is treated in machines (not shown) to wash 
it away from the stones which are delivered to the oscillating 
sieves 6, c,d (Fig. 2), and are there sorted from the diamonds 
which fall into the hottom chamber, (October 6, 1880), 





4065. Refrigerating Apparatus: T. B. Light- 
foot, Dartfo (6d. 4 Figs.)—Relates to apparatus for 
refrigerating by compressing, cooling, and afterwards expanding 
air, The air is at first only so far expanded that a large portion 
of its moisture is precipitated as liquid and run off, the air being 
then further expanded, (October 6, 1880). 


4066. Steam Generators: P. de Wrady and K. 
Okouneff, St. Petersburg. [6¢. 11 /igs.|—The boiler 
has compound tubes, which consist of two tubes, one within the 
other, having longitudinal grooves between them. The water 
flows in small divided streams through said grooves, and is con- 
vertedinto steam during its traverse. Describes apparatus for 
regulating the feed. (October 6, 1880). 


4070. Tie and Core Metal, &c.: G. E. Edwards, 
London. (7. Hyatt, New York), (6d. 6 Figs.}—Cylinders, 
pipes, cisterns, &c., are made of corrugated sheet metal which has 
on both sides concrete or other plastic material. The corrugations 
are wedge-shaped, so as to grip the plastic substance, Relates 
also to joining sectons of pipe, (October 7, 1880). 


4075. Motor Engines: S&S. Clayton, Bradford. 
Yorks. [6d. 10 Figs.J—Is for improvements in gas engines. 
The piston is driven up by the exploded gases, and on its return 
stroke forces them out by the exhaust E; at the same time the 
pump A draws in afreshsupply of gas and air, by reason of its 
stroke being in advance of the stroke of the piston. On the next 
upward stroke of the piston the pump forces the gaseous mixture 
into the cylinder, and this mixture is compressed by the down 
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stroke of the piston, the pump A drawing air. When the explosion 
occurs the pressure is kept back from the pump A by the valve F. 
The igniting valve is made with a casing B!, and a firing chamber 
in which is a valve for admitting air, and for firing by means of a 
constantly burning jet of gas. This valve is actuated by a bell- 
cranked lever M. The governor is an improvement on that 
described in Specification 3140 of 1879, and either admits the gas 
fully or cuts it off altogether. Special arrangements are provided 
for taking the compression from the cylinder when the engine 
exceeds its speed. (October 7,1880). 


4079. Apparatus for Dyeing Skins and Leather: 
J. Lepine and P. H. Roelants, Brussels. [6¢. 4 Fiys.) 
The skins are glued or fixed to a semi-cylindrical saddle, and the 
designs laid on by the aid of stencil plates. (October 7, 1880). 


4080. Syringes: J. Davol, Providence, USA. 
6d. 9 Figs.}—The syringes are made of wood coated internally 
and externally with enamel. (October 7, 1880). 


4081. Electrical Signal Apparatus for Rail- 
ways: W. R. Lake, London. (4. Lemaire and E. Lebrun, 
Paris), [6d. 7 Figs.}—The arrangement is specially applicable to 
single lines of railway. The instrument contains the usual bell, 
and red and white discs, and is operated by two electro-magnets. 
The invention appears to relate to the details of the switches and 
contact devices. (October 7, 1880), 


4085. Anchors: J. Evans, Cradley Heath, Staf- 
fordshire. (4d. 3 /igs.]—The arms of the anchor are pivotted 
>» a8 to rotate in a plane at right angles to that in which the arms 
f a Trotman anchor rotate. By this arrangement both flukes 
obtain hold in the ground. (October 8, 1880). 


4090. Street Cabs: T. Greenhill, London. [4¢.]— 
The general design resembles an omnibus; the vehicle, however, 
has only two wheels. (October 8, 1880). 


4097. Decorating Wood, Marble, Leather, &c,: 
H. C. Webb, Worcester. [l0d. 11 Figs.)—The invention 
relates (1) to staining wood, &c., in patterns or designs to any 
depth, so that a section taken below the surface shall show the 
pattern perfectly. The various outlines are prepared in stencil 
plates with knife edges, which may be forced into the material, 
and the dyes are driven into the wood by air pressure. (2) To 
embossing the patterns and (3) to attaching the blocks to floors, 








a tenet 





wall, &c. (October 8, 1880), 
4100. Valves for Gas, &c.: J. Woodward, Man- 
chester. [(d. 13 Figs.]—As seen in the illustration, upon the 


back of the valve is pivotted a bridge piece d, which, when the 
valve is screwed down comes in contact with the incline @ and 
forces the valve against its seat. The specification contains four 
modifications and six claims. (October 9, 1880). 





4101. Securing Corks in Bottles: H. T. Lufkin, 
Chelmsford, Essex. [4d. 1 Fig.J—A pin passes through a 
hole in the bottle neck and through the cork in a downwardly 
inclined direction. (October 9, 1880), 


4117,* Steam Boiler and other Furnaces: R. W. 





Perkins, Sw: and J. F. Flannery, London. [2d.] 
—The “carburetted gases” are d d to hamber where 
they are mixed with the air necessary for their combustion. 
(October 11, 1880), 


4118.* Colouring Matters for Dyeing and Print- 
ing, &c.: J. A. Dixon, Glasgow. ([2d.)—Describes the 
production of azo-colouring matters by the formation of an azo- 
coupled compound, whereof the first molecule consists of a residue 
or modified molecule, and the second of an amido compound 
(October 11, 1880). 


4119. Brims and Bands of Hats: H. J. Haddan, 
London. (/. Peters and L. Wiegand, Philadelphia, USA.) (6d. 
4 Figs.}—The brims and bands are made of folds of cloth fastened 
together by india-rubber and resin. (October 11, 1880), 


4120.* Measuring Tapes, &c.: H. J. n 
London. (Knauth and 6. Taeete). (2d.]—The tape is coated 


with india-rubber, and the case made of vulcanite, (October 11, 1880) 


4123. Tanning : W. Nicholson, Sheffield. [2d.)— 
The hide is steeped in a solution of phosphoric acid, soaped on 
both sides, and then unhaired and worked in the ordinary way. 
It is afterwards treated with a double sulphate of alumina and 
manganese, and after an interval with hydrochlorate of ammonia. 
The tanning is effected by oxalate of ammonia, formic acid, and 
other acids. (October 11, 1880). 


4125. Coal Plates for Cellar Openings: J. Ma- 
thewson and G. Tidey, London. [4¢. 4 /igs.]—To the 
cover are fitted two or more spring arms projecting downwards, 
each of these arms having on it a ratchet tooth, which, when the 
cover is putin its place, catches under a shoulder of the fixed 
frame, (October 11, 1880). 


4126. Water-Closets: D. T. Bostel, Brighton. 
(6d. 4 Figs.]—Refers to Specification 1412 of 1877, and relates w 
improvements on the former patent, whereby the flush of water is 
made more effectual, and the arrangements more convenient. 
(October 11, 1880). 


4128." Railway Brake Apparatus: W.R. Lake, 
London. (Z. Schrabetz, Vienna), [4d.]— Refers to several 
arrangements of brake apparatus in which a weight is used in 
conjunction with compressed air or other actuating means, There 
are no drawings, and the specification is too long to abridge 
satisfactorily, (October 11, 1880). 


4129. Electrical Signalling and Indicating Appa- 
ratus: W. R. Lake, London. (/. Blake, Weston, Mass., 
U.S.A.) [6d. 5 Figs.)—Relates to electrical signalling and indi- 
cating apparatus for telephonic and telegraphic purposes, and 
comprises the employment of a number of synchronously revolv- 
ing dials under the control of a battery current upon a single 
circuit, but acting automatically, each at a separate time to ring a 
magneto bell by diverting through the said bell a magneto current 
generated at the central office in combination with a device under 
the control of the operator at the central office, by which the 
automatic operation of the dial at the central office may be made 
to coincide with the automatic operation of the dial at either of 
the out-stations. It also comprises a device for showing when the 
line is in use, and other details of construction. (October 11, 1880). 


4135. Breechloading Ordnance: W. Morgan- 
Brown, London. (S. M. Richardson, Woburn, Mass., U.S.A.) 
(6d. 7 Figs.}—Consists in the combination with the breech-piece 
and its carrying arms of eccentrics and mechanism to actuate 
them at she proper time to move the breech-piece. Fig. 1 is an 
end view of the gun with the breech-piece turned aside, and Fig. 2 
is a part section of the gun with the breech-piece removed, Upon 





























the gun are two studs or trunnions ij, upon which are eccentrics 
gh, which can be turned by arms and a screw operated by the 
handwheel p. The eccentrics are embraced by straps formed at 
the ends of the arms e f attached to the breech-piece C. When the 
eccentrics are rotated the breech-piece is moved back from the gun 
and can be swung sideways. (October 12, 1880). 


4139,* Manufacture of Stays and Corsets: F.C. 
Nutter, London. (2d].—Is for strengthening the bones of 
corsets at the point of greatest strain. (October 12, 1880). 


4141.* Combined Belland Whistle: J. Cheshire, 
Birmingham, (2d¢.)—Is for an alarm for the use of bicyclists. 
(October 12, 1880). 


4145. Watches, Clocks, &c.: M. Cross, Bristol. 
(6d. 9% Figs.)—Relates (1) to the employment of a small door in the 
back of a watch for access to the winding squares, &c., and (2) to 
a new form of lantern pinion. (October 12, 1880). 


4147. Float Gauges: A. Nicholls, London. [2d.)— 
The floats attached to rules for gauging vats, &c., are made by the 
invention of metal instead of cork as heretofore. (October 12, 
1880). 

4149. Lamps, &c.: G. W. von Nawrocki, Berlin. 
(EZ. Kohler, Cameny, Silesia.)\—The lamp is filled with sponge 
soaked with benzine, and is lighted by a striker combined with 
explosive paper ribbons, such as are used in some forms of pocket 
pipe-lighting arrangements. (October 12, 1880). 


4154. Printers’ Quoins: H. J. Haddan, London. 
(J. Young, Montreal). (4d. 4 Figs.)—The quoin is composed of two 
wedges that can be forced in opposite directions by a pinion that 
gears with teeth on their inner sides. (October 13, 1880). 


4156.* Globe Holders for Gas Burners, &c.: F. 
Jones, Birmingham. ([2d.)—The globe is retained by a 
slotted lever, but in the absence of drawings the arrangement 
cannot be well understood. (October 13, 1880). 


4157.* Apparatus for Ascertaining and Indicat- 
ing at One Operation the Density, Pressure, and 
Temperature of Steam: L. Boye, Bergen, Norway. 
(2d.}—According to this invention a quantity of wet steam is 
included under a piston in a cylinder, and is allowed slowly to 
expand, As long as the expansion continues without any fall of 
pressure it is considered that the steam still contains watery 
particles, but as soon as the pressure falls the point has been 
reached at which the steam is dry. A comparison of the initial 
and terminal capacities of the cylinder shows the degree of satura- 
tion of the steam. (October 13, 1880). 

4158.* Collecting Hydrogen Generated in 
Cleaning Iron Wire, Plates, &c.: A. M. Clark, 
London, (i. NV. 2. Phelps, Brooklyn, U.S.A.). [2d].—Each tank 
has a bell cover dipping into the liquid, and connected by a pipe 
to a gasholder or other appliance. (October 13, 1880), 
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4159." Steam Gas Motor: C. Kesseler, Berlin. 
(0. Henniges, Martinicken felde, Berlin), (4¢.}—Is for improvements 
on a Simons engine, and relates (1) to the steam admission 
valve, (2) to the sieve plates, (3) to the touchhole, (4) to the com- 
pressing pump, (5) to the lubricating arrangements, (6) to the slide 
valve, (7) to the pamp valves, (8) to the governor, and (9) to the 
exhaust valves, (October 13, 1880). 


4162. D Yarn, &c.: J. Chadwick and J. H. 
Mather, derton, Lanc, ([6¢. 1 Fig.) — Relates to 
submitting yarns or fabrics to biasts of steam after they have 
been passed through a padding machine. (October 13, 1880). 


4163.+ Harmoniums, &c.:;: S. Crokaert, Sheffield. 
2d.)—Relates to combining a harmonium and a piano in one case, 
October 13, 1830). 


4164. G Surfaces for Horticultural, Rail- 
way, and other r Purposes : W. H. and D. Thompson, 
Leeds. ([6¢. 3 Figs.}—The panes are diamond-shaped. They 
are pierced with holes to admit screws or nails, by which they are 
fastened to the wood frames. Under the head of each nail is 
placed an elastic washer. (October 13, 1880). 


4170. Carpenters’ or Joiners’ Planes: W. R. 
Lake, London. (?. Brunet and V. Brossier, Paris). (4d. 
3 Figs.)—The plane iron has no break, but is split to receive a 
steel ae ge. (October, 13, 1880), 


4172.* Apparatus for Obtaining Infusions of 
Tea, &c.: Simms, London. [2¢)—The tea is 
enclosed in a gauze cage with a handle to it, by which it may be 
agitated. (October 13, 1830). 


4173. Fire Lighters: J. F. Wiles, London. [(éd. 
5 Figs. }—The lighter is formed from a block of wood perforated 
with holes, stuffed with shavings, and dipped in an inflammable 
composition. (October 13, 1880) 


4174.* Portable Seats, Stools, or Chairs: J. E. 
Mouland, Liverpool. (2d.]—Relates toa new construction 
of camp stool. (October 14, 1580). 


4175. Bolt-Making Machines: S. Gallie, Birken- 
(6d. 4 Figs.)—The action of the apparatus is as follows: 

The driving gear 15 gives the upsetting hammer 1 and wedge 
pieces 18 a rapid up-and-down motion, at the same time the gear 
20 causes the table to rotate intermittently one-sixth of a revolu- 
tion so as to bring one side of the bolt-holders alternately beneatk 
the hammer 1. As each bolt-holder arrives beneath the hammer, 
he table has a period of rest, during which the whole of the frame 














21, hammer 1, and wedge pieces 18 are caused to descend by the 
said gearing 20. The upsetting hammer and wedge-pieces act 
alternately, so that when the hammer is raised the wedge-pieces 
cause the side hammers 2 to give a blow to the sides of the head of 
the bolt, and at the same time one of the said wedge-pieces strikes 
against the lever 6, so as to raise the upset portion of the metal 
above the table so as to be more advantageously acted upon. 
(October 14, 1880). 


4179, Aggevetns for Washing Roots, &c.: W 
Griffiths, Shrewsbury. [§¢. 5 Figs.)—Also suitable for 
washing ores, earths, &c. Consists of a wirework drum upon a 
horizontal axle, and containing within it a spiral or volute-shaped 
passage leading from the circumference to the centre of the drum, 
along which passage the roots are caused to roll during the revo- 
lution of the drum, the lower part of which dips in a tank of 
water. By the spiral form of the passage the roots are gradually 
brought near to the certre of the drum, and are there discharged 
through lateral openings. (October 4, 1889). 

4180. Brace Ends: A. S. Taylor, Manchester. 
[4d. 6 Figs.}—Relates to connecting the leather end to the buckle 
by a metal eye or clip. (October 14, 1880). 

4183.* Cans, &c.: G. T. Harrison, Kirkstall, 
Yorks. ([2¢4)—the lid opens inwards and is so connected to the 
valve on the spout that both open together. (October 14, 1880). 

4186. Road Locomotives and Traction Engines: 
J. Marshall, Gainsborough. [(¢. 3 Figs.}—The endwise 




















movement of the first countershaft, whereby that shaft may be 
thrown into gear with either the fast or slow speed wheels, or 
may be thrown out of gear entirely, is provided for by the use of a 
broad pinion fixed upon the said shaft and a bearing, in which 
that pinion is able to slide whilst remaining in gear with the 
second countershaft or eer mechanism. 
countershaft, G the slow speed, and H the fast speed wheel. The 
outer end of the shaft is supported on the shroud or sleeve of the 
pinion, and the bearing is of sufficient diameter for the pinion J to 
slide into it as the shaft is shifted endwise, By this arrangement 
no feather or sliding wheels are required. (October 14, 1880). 


4187.* Looms for Weaving: W.H. Hacking and 
E. Grube, Bur (2¢.]—Is (1) to throw the warp loose in fast 
reed looms when t e shuttle fails to enter the box by means of a 
finger which feels for the shuttle, and if it is absent knocks out a 
catch and frees the back-rest, (2) For a clutch to connect and 
disconnect the tappits from their shaft, (October 15, 1880), 


4188. Locks: H. N. Bromhead, Glasgow. ([5¢. 
6 Figs.)—Applies principally to mortice locks, the object being to 
dispense with springs and to substitute weights in their place. 
(October 15, 1880), 


4189". Taps: M. Rodgers, Sheffield. (2d )}—The body 
of the tap consists of two concentric tubes in each of which there 
isa hole. When the two holes are made to coincide the liquid 
flows. A somewhat similar arrangement is proposed for the necks 
of mineral water bottles, (October 15, 1880). 


4192. Electric Lamps for Locomotive Engines 
G. P. Harding, London. [4¢.)—One or more lights are 
placed on the front of the locomotive to illuminate the track, and 
they are so arranged that each lamp illuminates a definite portion 
of the road. (October 15, 1880). 


4194. Arranging and Putting up Needles, &c: 
J. W. Hayes, London. (2:.)—Kelates to books for contain- 
ing the packets. (October 15, 1880), 

4195.* Tricycles, &c.: G. Illston, Birmingham, 
'2d.J)—Is for a compensating motion to allow the two driving 
wheels to rotate at different speeds onacurve. (October 15, 1880) 


4200. Explosive Compounds: P. M. Justice, 
London, (H. Prodhomme, Putte Capelien, Belgium). [4d.)—The 
ingredients are nitrates, organic matters, dissolved sulphates, 
sulphur, charcoal, and resin. They produce a compound which 
contains neither nitro-glycerine nor gun-cotton. The details of 
manufacture aregiven. (October 15, 1880). 


4201.* Burners for Petroleum Gas: P. Jensen, 
London. (C€. von Szekrenyessy and J. Stern, Vienna). (2d.J)— 
[he petroleum is vaporised in a tube heated by a jet of gas. 
October 15, 1880). 


4204. Embroidery Apparatus for Sewing Ma- 
chines: W. R. Lake, London. (0. Sellick, New York, U.S.A.) 
(6d, 5 Figs.]—Consists in an attachment for sewing machines by 
means of whicha series of loops may be produced and laid on the 
surface of fabrics, and secured thereto by the stitching mechanism. 
(October 15, 1880). 

4207. Folding Tables: G. R.McKenzie, London. 
(2d.}—Two of the legs are connected to pivotted arms, and when 
the flaps of the table are raised the legs are moved outwards by 
springs. (October 15, 1880), 


4210. Safety Fastener for Guns: H. A. Silver 
and W. Fletcher, London. (6¢. 7 Figs.) —Consists of two 
levers pivotted to the breech-piece which lock the tumbler and 
trigger until one of the levers is depressed by the hand of the firer. 
(October 15, 1830). 

4211* Bundling Presses: J. Bennie, Glasgow. 
(2¢.}—The press is so arranged that the bundles can be tied up by 
yarn paid out from balls, and not cut into lengths as heretofore 
(October 16, 1880). 

4214.* Carriage Doors, &c.: H. J. Haddan, Lon- 
don. (C.D. C. Bruhsand H. Pollack, Hamburg.) (2d.)—10 prevent 
persons’ fingers from being trapped in the shutting of the door, 
hinged guard plates are provided which turn back as the door is 
being closed and push away the hands of the passengers. (October 
16, 1880). 

4215.* Watch Keys, &c.: J. West, Buxton. ([2¢)— 
The key contains a plug to prevent admission of dirt. When the 
key is placed on the winding square the plug is forced into the 
body of the key. (October 16, 1880). 


4216. Turning over Leaves of Books, &c.: W. 
Rigg, Bradford. [(d. 6 Figs.)—The first leaf has a small trian, 
gular piece cut away from the upper corner, and the second leaf has 
a similar piece cut away from the lower corner, and so on through 
the book. By this means the leaves can be readily separated 
(October 16, 1880). 


4217. “Cloth Oils” for Woollen or Felted 
Fabrics: J. Swallow, Leeds. (2¢.)—The ingredients are 
olive oil, lard, [rish moss, crystal borax, hay saffron, and sulphate 
of potassium. (October 16, 1880). 


4218.* Apparatus for Measuring Contents in 
Earthworks: J. Imray, London. (J. Canale, Paris). 
(2¢.}—Consists of a number of graduated rules which can be 
clamped together at different angles. butin the absence of draw- 
ings the arrangement cannot be well understood. (October 16, 
1880), 


4220@* Apparatus for Obtaining Motive Power: 
H.G. Hosmer, Rome. (2¢.)——Kefers to Specifleation 3676 of 
1878. The machine produces motive power by the mutual action 
of coils and magnets. (October 16, 1880). 


4221.* Ropes and Bands for Driving Machinery: 
J. H. Scott, Manchester. [(2¢.)— the ropes include metallic 
strands to strengthen them. (Uctober 16, 1580). 

4222. Treating Coffee: E. G. Brewer, London. 
(P. Pesier, Valenciennes, France.) [(4d.)—Relates to the formation 
of tablets of sugar and coffee. (October 16, 188). 


4223." 
Boilers : E. de Pass, London. (/. 
—A vessel has a pipe proceeding trom it to below the 
of the boiler, and is consequently kept normally full of water. 
When, however, the water falis below the bottom of the tube, the 
covtents of the vessel run out, and the vessel itself, which has a 
flexible side exposed to the steam pressure. becomes distorted, 
and in so doing actuates a valve connec ed to a steam whistle. 
(October 16, 1880). 


4228. Treatment of Vulcanised Fibre for Pro- 
ducing Shuttles, Bobbins. &c.: J. C. Leigh, 
Droylesden,ianc. [(2¢.)—The pstentee claims the employ 
ment of vulcanised ubre fer suc h purposes. (October 10, 1880), 

4229.* Motor Engines: M. Pratt, Huddersfield. 
(2d.}—Is for an arrangement of valve gear for single-acting 
engines in order to short.n the steam passages. Tue valve and 
cecentric are both in the valve chest. the eccentric being carried 
oo a short shaft projecting through the valve chest cover 


October 16, 1889). 


A, Guibert, Paris). [2d.} 


B is the first 





Safety Alarm Apparatus for Steam | 


water level | 


taper holes to receive the 
united at their muzzies by a peculiar double link. 
1881). 





——— 
Soe. Composition for Extinguishing and je 
venting Fire: M. Windsperger and A. Sohaedine 
Londen. {4¢.|—The ingredients are water, salt, alum, sitlente 
of soda, and red chalk. (October 18, 1880), 


4241. Sticks for Umbrellas and Sunshades: C,_p. 
Abel, London. (Baumgarten and Mensendieck), {2d.)\—The 
stick isa metal rod covered with vulcanite. (October 18, 1880), 


4253. Mounting Consolidated Emery Wheels: 
R. Luke, Manchester. (4¢. 3 Figs.)—The noveity lies in 
the use of the rings, which are of metal covered with an elastic 
substance, such as tarred hemp. They lie in grooves in the 





wheel and in the discs, and their object is to prevent the whee 
flying to pieces under the centrifugal strain. (October 19, 1880). 


4254. Ce Sag for the Distribution of Arti- 
ficial Light : (4d. 3 Figs.)—The 
direct rays are At from the room bya saucer- like reflector, 
which throws them upwards on to another reflector, which diffuses 
them, (October 19, 1880). 


4262. Brushes for Cleaning and Polishing Metal 
Surfaces: G. Jobson, Derby. [(¢. 7 figs )]—the bristles 
are formed of twisted steel, or wire strands, or wire rope cut into 
suitable lengths and folded to leave tufted ends. Several forms 
of brushes are illustrated. (October 19, 1880) 


4303. Converting Nitrogenous Organic Sub- 
stances: T. Morgan, London. (/ Mayaud, Paris). (4d) 
—This product is a rich fertiliser and a powerful disinfectant. The 
nitrogenous substances are boiled in sulphuric acid, mixed with 
phosphate of lime, dried, and pulverised. (October 21, 1880,. 


4406. Machinery for Spinning: F. and A. Craven, 
Bradford. [(d. 3 Figs.}—According to this invention the caps 
of cap spinning frames are constructed of two diameters both 
inside and outside. The top part of the cap will admit the spool 
without the yarn, and the bottom is of sufficient diameter to 
receive both spool and yarn. By this means a shorter nip can be 
obtained, and there is less yarn revolving in the air. (October 25 
1880). 





1881. 
202. Fog Signals: H. A. Bonneville, London. 
(FP. Brown, New York, U.S.A.). (6d. 4 Figs.}—Is for a siren or fog 
horn. A rotating cylinder draws in air through holes near its 


centre and projects the said air through holes in its periphery. It 
revolves within a casing which is also pierced with holes and every 


























time that a hole in the cylinder coincides with a bole in the casing 
a puff of air escapes and the rapid succession of the puffs con- 
stitutes a note. The cylindercan be moved endways, to that its 
apertures coincide more or less accurately with those in the 


casing. (January 15, 1881). 
563. Filter Presses: H. E. Newton, London. 
(A, L, G. Dehne, Halle-on-the Saal). (4d. 3 Figs.}—Relates to that 


class of filters in which a numbcr of filter frames or surfaces are 
compressed together by a screw, and provides arrangements, by 
means of a rotating crosshead, whereby the frames may be 
rapidly taken out of place. (February 9, 1881). 


641. Motor Engines: E M. Strange, Baltimore. 
(6d. 4 Figs.)—Consists (1) of an engine one side of whose piston 
is acted on by steam, the other side compressing air, which is 
combined with the steam and used with it to operate the engine 
(2 in enclosing the air compressing cy!inder with a water jacket 
and using the steam generated in said jacket by the heat evolv: d 
in the compression of the air with the air for propelling the piston, 
(Complete specification. February 15. 1881), 


676. Uniting the Barrels of Double-Barrelled 
Guns: R. H. Brandon, Paris, H. Pieper, Liege, 
Belgium. (44. 21 Figs.)}—Iin the breech-piece are bored two 


tapered ends of the barrels which are 
(February 16 
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THE DUSSELDORF EXHIBITION 


BOILER TRIALS. 


Tue report of the Commission appointed to test 
and boilers shown at the Diisseldorf 
as now been published, together with 
drawings, which render this record of 
We referred to these 
last volume, 


the engines 

Exhibition h 
very complete 
particul 


© | “9 
¢ | Date of Trial logue 
— 
& 
Ss 
a —> - -——- 
—_— —-_— 
1. 
a July 14, 1880 492 
b » 16, 492 
c 20, 5A 
d ~ See 483 
e ” 24, 509 
ft » 2 » 
g August 14,1880) 458 
h » 24 
i 25 509 
k 28 34 
9 400 
m “ iD 62 
CONTENTS OF 
BorLes. 
Water 
Suriace 
g Mis _| Water | Steam 
ae | Square ch ace in Space in 
z Fee I } 
€ Cubic Cubic 
3 Feet Feet 
13, 14 
a 111.0 459.5 143.1 
t 63.3 229.6 ; 
e 99.3 274.9 108.7 
d 197.0 614.5 
é. 1847 633.9 259.3 
f 60.0 
70.7 = 283.5 
149.3 691.9 22714 
’ 184.7 633.9 2 
as 691.9 | 221.4 
42.5 98.4 
m 10.9 69.6 
| Date of Trial. | 
. ! | 
i 
S 
c | | 
Sf ' 
& | | 
< | 
‘. 
1889 
a July 14 
h a ae 
c pet 20 
4 23 
. 24 


f ” 25 
’ August 14 
< 2t 

i as 25 
A ‘a 28 
/ 29 
) 


m “ 3 


generally indicating the arrang 
as well as the principal features of the engine tests. 
We now propose to lay before our readers parti- | 
culars of the results of the experiments which were |the beginning. 
carried out on the boilers, leaving particulars of|the grate at t 
the engine tests for a future notice. 

ployed in these experiments were al 
quility, being taken from the same 


ar interest and value. 
trials on pages 177 and 215 of our 


Number 











The coals em- | water, 





chemical analysis. 


TABLE I.—PARTICULARS OF BOILERS. 

















Queen Elizabeth pit at Essen, and the weights used | put on the fire. 
were carefully checked by two independent obser- | the Columns 3 to 9 inclusive, refer to the materials 
vers, samples being taken from each weighing for|drawn from the grate at the end of the run, 
Column 3 giving the weight after quenching of the 

Before the commencement of a trial the boiler | materials withdrawn, and Column 4 the percentage 
to be tested was fired until a steam pressure of |of water contained in the materials so quenched. 
75 lb. was reached, when the fire was drawn, with | Subtracting this percentage, there is obtained the 
the exception of a thin layer allowed to remain for | weight of dry materials given in Column 5, these 
lighting up the fuel consumed/during the run ; while | materials being found by analysis to contain the 


Thus in Table II., subjoined, 






























































































































































> . HEATING SURFACE IN | GRATE ARBA IN 
EXHIBITOR. FIREGRATE. Square Fest. SQquane Fret. 
id Type of Boiler. In | | 
Name, Address, siti Contact | | Feed Between 
Type. | Position. |)’ vith |Tot@l| teater.| Total |" Bare. 
Water. | 
3. 4. 5. 7. 8, 9 10. ll, 12. 
Jacques Piedbouf Diisseldorf .., Lancashire boiler with tubular boiler above, | Horizontal ee 1434.1 panne ove 33.87 15.07 
grate r } 
| Jacques Piedboouf Aachen Combined small and large water-tube boiler. Under 869.4 | 869.4) 19.37 8.72 
} Heine's patent, fired | 
Schulz, Knaudt,and Co. Essen-on-the-Ruhr Cornish boiler with return tubes. Fox's patent ~~ te 1038.2 eel 19.7 8.35 
flues. r | 
K.and Th. Méller _ ...! Kupferhammer, near Brackwede| Lancashire boiler with Galloway tubes. ” ” 1068.2 |1068.2|  ... 36.6 | 10.89 
Schulz, Knaudt, and Co. Essen-on-the-Rubr hos ...| Cornish boiler. Fox's patent flues, ” 841.5 1034.4 ii 15.82 | 3.66 
| L. and C. Steinmiller .... Gummersbach an Small tube water-tube boiler. pm a 724.1 | 724.1) 4. 32.29 | 15.61 
| atent. fire | 
| F. A. Neumann... Aachen Cylindrical boiler with short tube-pockets.| “ - 494.4 | 4944; .., 13.67 | 6.01 
Neumann’s system. | | 
Ewald Berninghaus Duisburg Lancashire boiler with Galloway tubes and) - Internally| 1865.7 |2142.9| .., 34,77 | 15.61 
tubular boiler above. fired | | 
Schulz, Knaudt,and Co. Essen-on-the-Rubr ..| Cornish boiler. - ” 389.1 i 15.79 | 3.66 
Ewald Berninghaus | Lancashire boiler with Galloway tubes and ” ” 1865.7 2142.9 34.77 | 15.61 
Duisburg tubular boiler above. | 
A. Biittner Uerdingen ... Small tube water-tube boiler. Biittner’s patent.| Einbecker; Under 936.1 | 986.1) 105.6 12.58 | 6.89 
stepped fired } 
grate | } 
Walther and Co. Kalk-on-the-Rhine Small tube water-tube boiler. Walther's patent. | Horizontal) "” 642.2 | 947.0) 49.3 15.70 | 7.06 
grate | 
= a = a a a ee ~ —_ ' 
TABLE I.—PARTICULARS OF BOILERS—(continued). 
Five AREA IN SQUARE FEET. PROPORTION OF GRATE AREA TO | BOILER. BricK WORK. 
Proportion | 
= ind of Water = ae we 
Surface to | 
Heating Heating Grate 
Over | rt Thro’ Surface in |Surface in Ares Area of Contents 
Fire- Through Flue. |p a Brick | pain per,|Contact with} Contact | tween Brick Weight. Price. | in Cubic} Price, 
bridge. abes. Flue. ata) Water. | with Bars Flue. Feet. 
Water. ‘ 
— eee | oe | eee — — — 
16. 17. 18 19 20. 21 22. 23. 26, 27. 28. 29. 30. 
a 7 tons cwt. qrs. Ib. Ss: a. s 2 
66 9.04 5.63 7.2 6.1 1: 12.9 1 : 42.9 33 : 4.62:1 16 4 28 14 537 10 1873.5 48 15 
40 ei it 62 5.3 1: 13.72 1:44.9 | 2.22: 321:1]12 4 3 13] 463 0 912.2 29 10 
4.63 11.99 3.61 56 23 | 1:10.45 1: 50.4 2.36 : 8.52:1 18 10 0 6 572 10 311.5 9 +O 
4.37 8.63 at oo 5.9 4.7 1: 5.41 1: 29.1 3: 681:1/)18 14 0 O| 428 0 1555.7 47 0 
Galloway tubes 
4.63 12.99 2 4.4 1: 4.55 1; 53.2 4.31 1.93: 1 16 8 2 2% 534 0 1303.2 36 10 
6.50 8.0 45 | - | 1: 22.4 2.06 : 33 4.05:1 15 14 38 22 455 0 912.2 23 «15 
10.33 saa 5.2 4.0 1 6.98 | 1: 36.2 2.27 : re 2.64:1 10 2 1 ll 224 0 878.3 32 10 
4.30 7.31 at 5.31 7.9 65 1:12.49 | 1: 53.7 2,22 : e 443:1/,25 19 2 17 652 0 2924.2 63 10 
Galloway tubes 
4.63 12.99 8.2 4.2 3: 32 | 2:366 4.31 1.93: 1 
4.30 7.31 at 5.31 7.9 7.3 1:1249 | 1:537 2.22 443:1 | 25 19 2 17 652 0 2924.2 63 10 
Galloway tubes | 
13.59 - 74 64 1 : 18.28 1: 744 1,82: 17 :1112 6 38 16 412 0 935.9 33 (15 
10.76 6.1 3.4 1:54.03 | 1: 40.9 2.22 2.55:1 13 15 2 8 307 10 553.2 1 0 
: tS if me | 
TABLE II1L—COAL CONSUMPTION. 
“a { A 
é TAKRN FROM THE GRATE. 3 £3 : RESIDUE. | s 
: —| 5 | sf | 3g peer £2 fe 
PI és 2 2eszeo - = as & = 
S 23 % S 22382 s 32 he | | E g 
= . ) = Ss Mae. — 2a ae | | s = 
E | | So Z - 32253 & Ze ES | | & z 
z Total , =a 28 os chSSsE 3s aa to } 
s Weight. | Water. we Carbon. €2 373 °8s Ps $< 8 Slag. | Ashes. | O | 4 
8 | 4 2% 33 282835 - 2 oes i a 3 
ba | | BS 25 eS Fiolet- ti at 33 =8 ; oO } 2 
$ | os 5 ps So |Se25e8 £3 22 ¢3 > | § 
2 | af) ae¢ 36 BSSFEs aad sv oh) | & } oa 
; a 4. ian ae ‘me: 9. 10 12 a | «| 2 16, 
Ib, Ib. | per cent Ib 1» Ib. Tb. Ib. Ib. | Ib, Ib. 
ase is uae one eee 3208.6 157.8 33.5 3017.4 123.6 
118 99.21 74 74.9 76.1 2874.6 130.4 77.8 | 2666.4 126.3 
96.1 78.3 751 68.2 69.6 3069.8 140.0 86 2843.9 118.5 
719 70 89.9 735 748 3278.8 151.7 74.1 3053. 136.6 
116.6 104.1 83.9 101.5 103.6 2537.9 95.8 53.1 2338.9 | 105.9 
155.9 Wn7 71d 99.4 100.9 3531.3 145.9 | 536 | 33318 | 41511 
17.2 12.3 65.6 9.8 10,0 1556.5 82.6 | 30.4 1443.5 62.9 
85.3 67.1 74.5 5 98.4 59.5 3990.1 153.2 78.3 37% 157 
145.9 1163 665 77 90.5 92.3 2417.1 96 68.6 2252.6 91 
72.9 66.7 75.0 50 58.4 60.5 4174.8 148.8 105.8 3920.2 1811 
aa le ose 3068.9 135.6 338 | 2899.5 1355 
9.4 ‘ 84.3 84.2 71 $2.9 81.4 2157.8 109.9 87,7 1960.2 92.7 


ements of the boilers|at the termination of the experiment so much fuel; percentage of carbon given in Column 6, corre- 
| was removed from the furnace as only to leave a| sponding to the weight of carbon given in Column 7. 
layer of the same thickness as had been left in at | The percentage of carbon contained in the coal as 


The burning fuel drawn from | charged in the fire being known, it is readily caleu- 


he end of a trial was quenched in| lable to what weight of coal the quantity of carbon 
and analysed as to its remaining heating | given in Column 7 corresponds, and the weight. of 
l of the same|constituents, the amount thus arrived at being coal so calculated is given in Column 8, while, adding 
seam of the | deducted from the total quantity of coal actually | the percentage of water contained in the coal on the 
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| Reference 


a 


b. 


C 


9. 


m. 











AIR, 
a 
Temperature, ) 
> - 2 | 
Dare op Fahrenheit, 3 
| TRIAL. —_—— -—. | 
In the In a, 
Open Boiler-| = 5 
| Air. | House.| 43 
Ka} 
1. 2. 3 
1880 deg deg in. | 
July14 .. 725 79.5 29.86 } 
| 
jJuly16 ..| 82,0 91.9 29.82 
| 
|July 20 69,4 82.4 29,86 
| 
July 23 73.1 80.4 29.80 
July 24 73.6 79.2 | 29,72 
July 25 83.1 92.3 29,67 
August l4,,,. 71.8 82,2 29.70 
| 
August 24.... 77.9 83.3 29,73 


August 25., 
August 28.. 
| 


}August 29.. 


j|August 30... 


76.3 820 


74.5 81.9 


774 7.3 


72.3 78.8 





29.76 
| 


29.88 


| Max 

| Min. 
29,77 | 

| Max 

Min 


e 
~ 
~ 





TABLE 


Used at Trial. 


217575 


28441.6 


26266.0 


11494.9 


38432.1 


18309.1 


40029.2 


29733.3 


17028.3 





ing subtracted), 


~ | Evaporated (Prim- 


22110.5 


21609.5 


28257.2 


27713.8 


24469,0 


262103 


11410.8 


37314.0 


17380.8 


39500.8 


27140.1 


16158.1 
| 





III—RESULTS OF BO 





Water. 





8, 





p. ¢. 
1,26 


1.64 


1.26 


1.86 


1.67 


4.78 


Used for getting up 
Steam. 


9, 


Ib. 
49.6 wood 
and 330.5 

coal 
66.1 wood 
and 308.4 

coal 
22.0 wood 
and 439.6 

coal 


| 33.1 wood 


| 


and 251.3 
coal 
26.5 wood 
and 624.1 
coal 
44.1 wool 
and 188.7 
coal 
22.7 wood 
and 236.4 
coal 
52.9 wood 
and 375.2 
coal 
39.7 wood 
and 648.5 
coal 
44.1 wood 
and 397.5 
coal 
29.8 wood 
and 418.3 
coal 
35.3 wood 
and 342.1 
coal 


2922.6 


3109.0 


3340.9 


2578.3 


3584.4 


1584.3 


4068.2 


3121.1 


2196.9 


Amount burnt 


Net 
at Trial 


| 
| 


- 
~_ 


3920.2 


2899.5 


1960.2 





2 


‘ 


ww 


| Water in Suspen 


ba } sion. 


we 


91 


91 























Elevation of 


Water Tonk showing 





Exhaust Pipe 4h 























| s 
} ores 
| 
|| Secriow B-B 
IILER TRIALS. 
STEAM PRODUCTS OF COMBUSTION. <8 8 Sz 
— ie —— Se “38 =e 
? P sf ~£ 
* ercentages os 7 
Moon ‘a (in Contents) of i oe o. 
ms ee) Bou 
és — ——_—_——.| “SEF . z=3 
sg a= cos ~'o| g&8 
e<s £4 Seid &£° 
252 = cscs e 25 
= @é& & 3 & aSa Pr 
13. 4. 15 16. 17. 18 19. 20 21 
Ib. deg. deg p.c. | pc | pe.) pe in 
in, 47 Min 036 
70.69 310.3 514 5.9 13.15 0.2 80.75 2.58 042 
Max. 554 Max. 0.47 
Min. 464 Min. 0.33 
70.55 309.7 532 | 7.76 10.76 1.43 80.50 2.01 039 
Max. 601 Max. 0.45 
Min. 266 Min. 039 
70.69 310,1 | 333 | 9.54 9.11! 0.40 | 80.95 1.75 047 
| Max. 401 Max. 0.55 
Min. 473 | Min, 0.39 
71.40 311.0 | 522 | 9.29 9.65' 0.29 | 80.78 182 0.45 
| ) Max. 051 
Min. 0.29 
70.12 309.7 10.22 0.40 | 80.78 1.91 0.35 
Max. 0.40 
| 92 Min. 0.43 
71.46 310.0 | 527 | 8.72 9.16 1,28 80.84 175 048 
| Max. 662 Max. 0.53 
Min. 439 } Min. 0.14 
72.11 311.2 468 5.99 13.22} 0.44 80,34 2.67 0.20 
| Max. 496 | Max. 0.25 
| Min. 329 Min. 0.22 
74.81 312.8 368 9.09 972 0.08 | 81.11 1.82 0,28 
Max. 406 Max. 0.33 
Min. 743 Min. 045 
71.11 308.7 792 (11.06 7.80 0.09 81.05 1,60 051 
Max. 842 Max. 0.58 
Min 284 Min. 0.18 
71.11 308.8 338 11,0 7.54 0.76 | 80.70 1.55 032 
Max | Max. 0.46 
Mir. ‘ | Min, 047 
71.11 308 5 396 5.67 | 1345 0.80 | 80.98 2.68 655 
Max. 455 | Max. 0.63 
Min, 557 Min, 0.59 
69,69 310.3 392 | 3.96 | 15.56 0.48 | 80,00) 3.74 0.44 
Max. 428 | | | Max. 0.49 
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TABLE IV.—Resvtts oF EXPERIMENTS. 


















































cenemeee . - tte n 3 lee 
ACTUAL QUANTITY OF WATER EVAPORATED QUANTITY OF CoAL USED) 6 § g | & 2 |$% 
> od rER HOUR PERSQUARE | 2 & & | © ® |2¢ 
(PRIMING DEDUCTED). FOOT OF 2 mae: | & ™ |=3 
of "> | & ~ Sie 
een se. 2 i So 125 
na rae at 56 | 9= § . is 
. . > za 2 je Ss 
< Per Pound of Coal. Per Hour per Square Foot of] o™& Boe 3 - 25 
S 7 ess Grate Heating wee ee =. Esizs . 
é Surface. Surface. B.$ 22 3k BSisn5 
< diese Net Heating Water 225 ae g3 Es 2u2 
= — . Surface, Surface. Z7F & e™ a” |=°0% 
1 2. 3 4. 5 6. a. | 8. 9. 10.| 11. 
‘ 
Ib Ib. Ib. Ib. Ib. Ib. Ib. deg. deg. deg.| deg. 
a 8.958 9.65 2.54 32.8 12,2 -283 85.34 310.3 1210.5 (68.4 1174.5 
b 7.39 8.10 3.10 42.6 18.8 42 85.19 309.74 1210.5 63.9 1178.6 
¢c 9.088 9.94 3.40 35.5 19.7 372 85.34 310.1 1210.5 68.7 1173.7 
d 8.29 9 08 3.23 17.6 11.4 398 86.12 | 311 1210.64 64.4 1178.2 
e 9.49 10.24 3.56 16.6 20.4 381 84.77 | 309.74 1210.3 (65.3 1177 
J 7.31 7.87 4.51 hen 13.85 619 85.90 309,92 1210.64 65.1 |1177.5 
g 7.20 7.91 2.88 20,2 14.5 4 86.62 | 311.2 | 1210.8 (68.9 |1173.9 
h 9.17 9.93 2.5 31.2 14.6 .272 89.46 312.8 | 1211.4 (66.2 |1172.2 
i 7.03 7.72 5.58 11.6 19.5 .793 85.77 308.7 1210.5 66.4 |1176.1 
. 9.12 10,08 2.64 33.1 15.6 288 85.77 808.84 1210.5 68.4 |1174.5 
l 8.69 9.36 3.59 85.5 31.05 416 85.77 310.3 1210.5 66.2 |1176.3 
m 7.35 8.24 3.14 170.0 17.5 425 84.2 310.3 1210.1 65.1 |1177.7 





day of the trial, the corrected weight of coal in 
Column 9 is obtained. 

The feed was measured by means of two 
tanks, one of which was sunk in the ground and 
contained about 370 cubic feet, and the other, 
placed on a weighing machine, held a cubic metre 
or 35.32 cubic feet; all the water was weighed into 
the larger tank from the smaller one, and the feed- 
ing took place out of the larger tank. Of course, 
care was taken to have the water level in the boiler 
the same at the commencement and termination of 
each experiment. 

All the steam generated was blown off into 
the atmosphere, the pressure of 75 1b. per square 
inch being maintained as evenly as possible, and 
this being effected by opening or closing the 
steam stop valve by hand. The temperature of the 


steam was recorded by a mercury thermometer | 
placed in a vessel containing mercury fixed in the 





| highest possible position in the boiler. The steam 
| pressure was ascertained by means of two of 
| Schiiffer and Budenberg’s standard gauges, their 
accuracy being verified after each test by direct 
hydraulic pressure. In order to obtain the amount 
of water carried over from the boiler by priming, 
|calometric tests were preliminarily made by Pro- 
| fessor Stahlschmidt, who found them so unreliable 
|even when made with all the care obtainable in a 
‘laboratory, that they were given up, and the quan- 
| tity of priming was determined by mixing a small 
| known amount of Glauber salts with the feed water, 
‘and ascertaining by analysis the percentage carried 
over in the steam, a part of which was condensed for 
this purpose by means of a small surface condenser 
capable of condensing 18 1b. to 201b. per minute. 
| Samples of water were drawn from the boiler under 
trial at certain intervals and,an analysis of these 
compared with an analysis of the water obtained 








by the condensation of a portiou of the steam gave 
a very accurate measure of the percentage of prim- 
ing. 

The temperatures of the products of combustion 
were measured with various pyrometers supplied 
by Schiffer and Budenberg ; the higher readings, 
however, were so uncertain that all attempts were 
given up to register them in the hottest flues ; but 
below 500 deg. C. (932 deg. Fahr.) they acted very 
satisfactorily. Four analyses were also made of the 
escaping products of combustion during each expe- 
riment, Orsat’s apparatus being used for this pur- 


pose. 

Table I. on page 529 gives in a compact form 
the leading particulars of all the boilers expe- 
rimented upon; but to this Table we may add a 
few notes. The first boiler tested was one by 
Piedboeuf, which we illustrated and described fully 
on pages 350, 351, and 352 of our present volume, 
and the second was also by the same maker, on 
Heine’s plan. This latter boiler, which we shall 
illustrate in a future number, consisted of a 
slightly inclined horizontal cylindrical body about 
3 ft. 3in. in diameter by 20ft. long, placed at the 
top of the brickwork setting, and having both its 
ends projecting. Two cylindrical drums about 
4ft. 1lin. in diameter by 1 ft. long were attached 
to its underside and connected to each other by a 
central water tube 29} in. in diameter, as well as 
50 smaller water tubes 34 in. outside diameter, all the 
water tubes having a length of 16ft.5iin. The 
flat ends of the drums connecting the water tubes 
were stayed together by screwed tubular stays, 14 in. 
outside and }in. inside diameter, beaded over at 
their outer ends. These hollow stays were closed 
by small cast-iron shields which lifted up and enabled 
the stays to be used as sight holes, also permitting 
the introduction of a steam nozzle for removing the 
soot. Manholes were provided in the ends of the 
drums to give access to the central water tube, and 
also smaller holes for introducing the other tubes, 
as well as enabling them to be fixed in position by 
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TABLE V.—Summary or Resutts. 





























° | | 3 \:@ x 
> Pounds of Water Evaporated|= & | 33 $ 
| | from 131 deg. Fahr.to (9 3_;|° ey 
5 Steam at 75 Ibs. per Square |22| 5 &8 
ry Inch _" 6S, 58 
| - a 
Bi |. Name of Firm. | Type of Boiler. <33 23 | £5 
= 2/8 | Sse } ss 
© 8/5 } Per Square ees 3° g ped 
Sele | Per Pound | Foot of Heating 395 523| && 
EEls of Net Coal.) Surfaceper (35 5 8 8| Ba 
on ls Hour. e@<i542) &™ 
1 | ¢|Schulz, Knaudt, and Co., Essen a.d.} 
Rubr ... nat pan ee ..| Cornish boiler with Fox's corrugated | | | 
| flue... a. hk ae a 10.854 | 3.855 1.91 | 0.40 | 3866 
&| Ewald Berninghaus, Duisburg...) Lancashire boiler below, tubular boiler | 
| above (heavily worked) ... inal eae 10.654 2.795 1.55 | 0.76 | 338.0 
3 | h|/ Ewald Berninghaus, Duisburg . Lancashire boiler on ground, tubular 
boiler above (more lightly worked) ... 10.526 | 2.651 1.82 | 0.08 | 367.7 
4 | ¢|Schulz, Knandt, and Co., Essen a.d 
Rubr ... eee) eee eee} Single flue boiler with 3 in. return tubes 10.597 | 3.597 175 | 040 3335 
5 | a| Jacques Piedbouf, Disseldorf -| Lancashire boiler below, tubular boiler } 
|} above... one eee ose ose eee 10.200 2.684 2.58 | 020 5144 
6 |? |A. Biittner and Co., Uerdingen ...| Water pipe boiler ... aa use ae 9.922 3.816 268 080 395.6 
7 | @|K. and Th, Méller, Kupferhammer | Double tlue boiler with Galloway tubes ,., 9 634 3445 1.82 | 0.29 | 522.5 
8 |m|Walther and Co,, Kalk bei Kiln ...) Root’s boiler ... en son eee ee 8.734 | 3.336 3.74 | 048 392.0 
916 | Jacques Piedbeouf, Aachen ... ., Water pipe boiler... “ne wee st 8.602 3.302 2.01 1.43 | 6324 
10 | g|F. A. Neumann, Aachen... .. | Cylindrical boiler with tubes Re inal 8.361 | 3.051 267 | 044 4676 
1l | 7\L. and C. Steinmiiller, Gummers- | | 
bach ... ove ese - «..| Water-pipe boiler ai 8350 | 4.805 175 128 5270 
12 | ¢)Schulz, Knaudt, and Co., Essen a.d. 
ubr ... ee eos an ---| Gases passing through internal flue only*| 8.175 5.918 160 0.09 7925 
| | 











* Same boiler as the first in 


means of a tube expander. The firegrate was 
placed underneath, and the flame rose straight up 
from the grate, passed over a partition bridge, and 
then descended directly into the chimney flue. 
This boiler was built for a working pressure of 
150 lb. per square inch. 

The next boiler was one made by Messrs. Schulz, 
Knaudt, and Co., of Essen, and of it also we shall 
hereafter publish engravings. It was a kind of 
independent Cornish return tube boiler 15 ft. 1 in. 
long by 7ft. 2 in. in diameter, and contained a Fox 
corrugated flue 4 ft. 5 in. in diameter, the grate 
being 4 ft. 1l in. long. At the back end of the 
boiler there was a wrought-iron casing lined with 
firebrick, which returned the products of combus- 
tion through 75 tubes to the front end where they 
entered a brick-lined smokebox to escape through 
two tubes, each 1ft. 5}in. in diameter passing 
through the steam space. Messrs. K. and Th. 
Miller, of Kupferhammer, exhibited a Lancashire 
boiler 32 ft. 10 in. long by 6 ft. 9 in. in diameter, 
having two flues 2 ft. 9} in. in diameter, each con- 
taining fourteen Galloway tubes. 

Messrs. Schulz, Knaudt, and Co. exhibited a 
second boiler, this being a plain Cornish, having 
a Fox’s corrugated flue. This boiler was 31 ft. 
1 in. long by 7 ft. 2} in. in diameter, while the flue 
was 4 ft. 3 in. in diameter. It will be seen from 
the summary of results given in Table V., that this 
boiler gave the highest results, while an especially 
interesting experiment was made with it by passing 
the products of combustion direct to the chimney 
after having only traversed the internal flue. The 
results are given in the last line of Table V., and 
show the high efficiency of the corrugated flue. 

The next boiler named in the Table is a water- 
tube boiler made by Messrs. L. and C. Steinmiiller, 
of Gummersbach. It consisted of inclined wrought- 
iron tubes, 2.1 in. in diameter, screwed into cast- 
iron connexions which communicated with a hori- 
zontal cylindrical vessel at the top, serving as a 
water separator as well as a steam receiver. By 
means of suitable baffle plates, the flame was made 
to wind up and down five times among the tubes 
before its final exit to the chimney flue, the tubes 
being so placed as to break it up very thoroughly. 

Mr. F. A. Neumann, of Aachen, showed a boiler 
in which two pockets were inserted into a plain 
cylindrical boiler shell, the sides of these pockets 
being connected by water tubes, which of course at 
the same time acted as stays. Bridges being brought 
up to the level of the bottom row of water tubes, 
compelled the flame to pass amongst them, and 
thus afford very good heating surface in a dan- 
gerous way. A somewhat similar expedient was 
described in the Proceedings of the Institution 
of Mechanical Engineers, for the year 1859, the 
boiler there referred to being one built by Mr. 
Goodfellow, of Hyde, but soon abandoned by him. 

Mr. E. Berninghaus, of Duisburg, showed a boiler 
of a type very similar to that of Piedboeuf, having 
two distinct water levels in two boiler barrels, 
placed one above the other, steam being collected 
in a horzontal receiver placed at the top. The pre- 
servation of the water levels was maintained with- 
out the aid of the valve arrangement employed in 
the Piedbceuf boiler. The boiler of Mr. A. Biitt- 


this Table in every respect, 


ner, of Uerdingen, was of the Root type, made 
up of inclined wrought-iron water tubes, the 
bottom row having a diameter of 4.99 in. and the 
upper ones of 4.48in. There were two horizontal 
steam receivers at the top whose lower sides were 
exposed to the products of combustion. A stepped 
grate was used, arranged for burning lignite, the 
inclination of the grate being rather sharp, besides 
which each grate bar was also placed at an angle to 
the horizon. An economiser was also used, placed 
vertically in the flue, the pipes being cast iron, and 
provided with ribs or gills to extend their heating 
surface. No provision, however, was shown or 
described for keeping them clear of soot, and with- 
out this we are inclined to believe the arrangement 
would very soon become perfectly useless. Messrs. 
Walther and Co., of Kalk, near Cologne, showed 
an ordinary Root boiler, being the licensees under 
the patent. They had introduced a horizontal 
economiser above the water tubes, and also used a 
system of water separator, patented by Ehlers. 
The brickwork in which this boiler was set was 
badly cracked, owing to storms and its exposed 
position at the Exhibition, and when it was being 
tested very large volumes of air leaked in through 
these crevices—a state of affairs which did not at 
all tend to increase the efficiency of the boiler. 
The report of the Diisseldorf boiler trials is 
accompanied by a series of tables, the chief of 
which we reproduce with the present article. Of 
course in the original tables metric weights and 
measures are used, but we have reduced the figures 
to their English equivalents as being more useful 
to our readers. Table I., on page 529, gives, as 
we have already stated, the chief dimensions of the 
boilers tested, while Table IT., on the same page, 
records the coal consumption during the trials. 
Tables III. and IV., pages 530 and 531, give the 
results of the experiments, the data they contain 
being sufficiently explained by the headings of the 
columns, while Table V. affords a condensed sum- 
mary of the performances of the competing boilers. 
It is to be noted, by the way, that in this latter 
table the “evaporations are given per pound of net 
coal, that’is to say per pound of actual combustible 
after the contained water, slag, and ashes have 
been deduced (see Cols. 10 to 15, Table II.). The 
figures contained in the tables were taken down 
from the note-books of those conducting the trials, 
All the measurements given were most carefully 
made, the heating surfaces being calculated, and not 
taken from the quantities given by the makers, who 
insisted that much of the actual heating surface was 
not available, as the temperature of the gases in con- 
tact was too low to be able to produce any evapo- 
ration. The results arrived at must prove of the 
greatest interest to engineers, as they afford means 
of comparing the performances of so many distinct 
types of boilers tested under similar circumstances 
with the greatest skill and impartiality. Alto- 
gether the Diisseldorf experiments were of special 
interest and value, and, as we have already said, we 
propose, on a future occasion, to lay the results of 
the engine tests before our readers, as well as of 
the trials of the evaporative efficiency of the 
various kinds of coal which were tested by the com- 
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TREATMENT OF GOLD QUARTZ 
IN CALIFORNIA. 
By T. Easton, Ph. D. 
(Continued from page 404.) 


As an example of the method of treatment by con- 
centration, I have taken the Eureka Mill of Plumas 
County, California, commonly known as the Plumas 
Eureka Mill, and the Keystone Consolidated Mil] 
of Amador County, California. The details are 
taken for the most part from the work of the latter 
mill in 1874. 

The mine of the Keystone Millis situated directly 
behind it. It discharges the ore into the stamp 
shoots, ‘The ore is quartz with about 2 per cent, of 
pyrites and chloride showing a small quantity of 
free gold, It assays about 20 dols. to the top, 
It costs 4dols. to mine and 3 dols, to mill. The 
mill has forty stamps in eight batteries, They 
weigh 750 1b. each, and make 85 drops of 8} in. per 
minute, and crush a little less than 2 tons to the 
stamp. It uses three self-feeders, and employs one 
man to break the ore and one to tend the battery, 
The mill is run by a 96 horse-power engine, which 
has two boilers, burning 8} cords of wood per day, 
It is wet crushing, the water being supplied by a 
6-in, pipe with a pressure of 50 ft. It 1s heated in 
a tank by coils of pipe through which the waste 
steam discharges. 

As at present arranged, the Plumas Eureka Mill 
has 22 Hendy’s concentrators, two Patton pans, 
two settlers, and one clean-up barrel. ‘The stamps 
are the same as formerly. ‘The ore averages 
about 15 dols. and costs 4 dols. 50 cents to mine and 
less than | dol. to mill. 

The battery screens in both mills are slotted. 
Mercury is used in the battery. ‘The inside of the 
front of the mortar is lined with copper plates, 
which are secured to wooden pieces made to fit the 
metal tightly. These plates for the step of the 
mortar are 51 in. long. ‘They are made at an angle 
to correspond with the vertical part of the die seat, 
and the inclined step of the mortar, each part 
being 5}in. long. ‘The sides of the mortar are also 
lined. Duplicates of these plates are always kept, 
so that there may be no delay in changing them 
when they are to be cleaned. The mercury is 
introduced through the charging slot about once in 
two hours. The quantity depends upon the rich- 
ness of the ore. ‘Lhe effort is made to distribute it 
as evenly as possible under the stamp. To get the 
best results from the amalgamation in the battery, 
it is necessary that the ore should be stamped as 
fine as possible without making float gold. The 
size of the screens is therefore to be determined by 
experiments on the ore. The movement of the 
pulp in the mortar is such that there are periods 
of rest favourable to the deposition of the gold, 
followed by periods of motion which discharge the 
pulp. The coarse particles of gold will be too 
heavy to be carried by the swash through the dis- 
charge, and they will consequently tend to remain 
on the mortar bed, where, as the periods of rest are 
comparatively long, they will be collected by any 
mercury or amalgam with which they may come in 
contact. That this is so is shown by the fact that 
the quicksilver escaping from the battery contains 
very little gold. Most of the gold caught after the 
pulp leaves the battery has not been touched by 
the battery quicksilver. When the ore is rich, 
assaying 20 dols. to 30 dols. per ton, the amount of 
mercury added in the battery will be about three 
thimblefuls. This quantity is added every half- 
hour ; when the ore is poor, that is to say, yielding 
about 10 dols. per ton, a thimbleful is added every 
hour. Toa flask of mercury, which ig used in the 
battery, 44in. of a stick of sodium about }in. square 
is added to make the mercury act quickly. Exactly 
the right quantity of mercury must be found by 
experiment. Too much dilutes the amalgam, and 
makes it so liquid as to allow of its being carried off, 
and if the excess is great the losses of the mercury 
and gold will be maxima, If there is too little, 
less gold will be caught, and the tailings will be 
rich. It has been found by experiment that with 
some ores, adding small quantities frequently does 
not give any better result than adding a large 
quantity once in two or three hours, With other 
ores, as here, they are better treated by adding 
small quantities at a time. The quantity of mercury 
used is generally three times the amount afterwards 
recovered. The blow of the stamp divides it into 





small globules and flours some of it. ‘The motion 
of the pulp caused by the blow of the stamp brings 
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the fine particles in contact with the fine particles 
of gold, and amalgamates some of them, and what 
are not caught in the mortar and on the mortar 
plates are carried into the discharge, The coarse 
gold, however, will generally be too heavy to be 
raised to the level of the discharge, and it is either 
caught by the mercury and amalgamated, in which 
case it generally attaches itself to the copper plates, 
or sinks to the bottom of the mortar, and is caught 
there. ‘I'wo-thirds of all the gold is taken from the 
plates in the battery, and most of this from the 
mortar step. If it is not caught in either of these 
ways in the mortar, it is thrown out from under 
the stamp until it is either beaten into leaf or 
broken up to such a size, and has its gravity so 
reduced by the mercury, that it can be moved by 
the water, and carried out of the mortar. 

For rich ores the battery water is used in sufli- 
cient quantity to prevent the pulp from catching 
on the aprons, or about thirty times as much water 
as rock. For poor rock the quantity must be 
increased to about thirty-five times. The supply of 
water to the mortar should be carefully regulated. 
When there is too little, the plates become covered 
with pulp so that they cannot act, and very rich 
amalgam under such circumstances is likely to 
become pulverised and carried off. The mortar 
fills, so that the screens do not do their whole duty. 
When there is too much the crushing is coarser, and 
the pulp remains too short a time in the mortar, and 
is rapidly carried over the sluices, The addition of 
a greater quantity of mercury in such a case does 
not help the matter ; for though more amalgain is 
formed, from its being too liquid and of less gravity, 
it is more easily thrown out of the mortar. The 
water should be as warm as possible without 
being too warm, for when the temperature is too 
high the amalgam ie too liquid, and does not adhere 
to the plates. When the water is at the right 
temperature, the amalgam adheres to the copper 
plates, which become rough with it, and thus help 
to catch the other particles of gold. When the 
water is too hot the plates are more likely to 
remain smooth, and to allow the mercury to slip 
over. 

Directly in front of the apron of the mortar 
there is a splash-box 18 in. high, made of thin stuff, 
which can be easily moved. This box has three 
discharge openings which can be closed with wooden 
plugs. The pulp from two batteries discharges into 
a box 4ft. 6 in. long, 1 ft. wide, and 10 in. deep, in 
the middle of which, and raised above it, is one 
2 ft. Gin. long, 1 ft. wide, and 3ft. deep, which 
serves to hold the plugs and pails used in cleaning 
up the aprons and the mortars. From the ends of the 
large box the pulp is discharged into sluices (see plan 
of the Plumas Eureka Mill, Fig. 21, p. 530), which 
connect with Hendy’s concentrators. These sluices 
are 12 ft. long, 14in. wide, and 3in. high, with an 
incline of lin. to the foot, or about 4 deg. The 
bottom is filled with amalgamated plates, which are 
tft. long. They are made perfectly true, juxta- 
posed and fastened by copper screws. Near the 
end there is a drop-box 14 in. wide at the top, 6 in. 
at the bottom, and 14in. high, which catches a 
large part of the mercury which discharges from the 
battery. The amalgam, however, goes beyond this 
point. At its end the sluice is divided in two of 
half the size, to deliver the ore from one battery on 
to two concentrators. 

The battery pulp runs over these inclined sluices, 
or through machines, with a movement which is 
very nearly uniform, and which is not therefore 
favourable to the deposit of the heavier particles, to 
provide for which the pointed drop-box, or pockets 
in the sluices are made, As it runs over the sluices 
in a thin layer, the larger pieces of gold and amalgam 
slide slowly along on the bottom, and are caught by 
the copper plates, the drops, or in the concentrator. 
The float gold, however, and the small pieces are 
carried near the top, and have no opportunity to 
adhere to the plates, which is the reason why so 
much of the fine particles of gold and floured quick- 
silver are carried off, so that the tailings, after having 
passed over all the appliances for catching the gold, 
still contain a considerable amount of it. 

The difficulty of treating by amalgamated plates 
arises from the ease with which the surface becomes 
oxidised, owing either to the formation of the 
oxides of copper, or of other metals, or to the 
adhering of foreign substances, such as grease, to it, 
The difficulty of preventing the formation of these 
oxides is much greater than it would at first appear. 
The mill water is likely to contain many substances 
which would tend to form them, and which are 








either contained in the water before reaching the 
mill, or introduced into the water afterwards, or 
taken from the ore while in contact with it. 
Carbonic acid discolours the plates, and the sul- 
phates of iron and copper will do the same. This is 
prevented by the addition of a little lime to the 
water, which decomposes the sulphates, and by con- 
stantly rubbing the plates with sal ammoniac, or 
other substances which will dissolve the oxides and 
grease. It is generally quite impossible to entirely 
prevent this action, and hence it is necessary to 
constantly watch and clean the plates, 

Alloys of copper and other metals have been used 
for making the plates, so as to keep them clean, but 
these have generally been found to cost more, since 
the alloy makes the copper brittle, and renders it 
very liable to break. Silver and gold-plated plates 
have been used with success, so faras the amalgama- 
tion is concerned, but have been found to be too 
expensive. 

Only the very best qualities of copper that the 
market affords should be used for making the amal- 
gamated plates. It is especially desirable that the 
copper should not have been rolled to such an 
extent as to make the surface bright and hard. It 
will then not be sufficiently porous to absorb the 
mercury. If the copper has been rolled, it is neces- 
sary that it should be annealed before using. This 
is generally done by heating the plates from the 
underside so that wood on the upper side will take 
fire from the heat of the plate. The plate must be 
heated as uniformly as possible, and care must be 
taken that the upper surface does not oxidise during 
the operation. It must then be straightened by 
pounding it with a wooden mallet, the surface of 
the plate being protected by a piece of hard wood. 
The plate must not be struck directly, for this would 
be likely to batter the surface. By such treatment, 
copper, which is compact, is rendered porous, and 
capable of absorbing the mercury. The least weight 
that it has been found practicable to use for the 
plates is about 3 1b. to the square foot. Within 
certain limits the heavier the plates are the better. 
The amalgamated plates are fastened to atable with 
copper nails or iron wood-screws, whose heads must 
be flush with the surface of the plate. Brass screws 
should not be used, as they become quickly amalga- 
mated, and break off. As soon as it is fastened, the 
surface of the plate is dressed, and made as smooth 
as possible with a mallet and block; it is then 
scoured with sand or wood ashes, and rubbed with 
fine emery paper, so as to make it perfectly bright ; 
or it may be washed with strong soda alone, which 
brightens it and removes all traces of grease. It is 
then washed with clear water, and rubbed over with 
a solution of cyanide of potassium, using half an 
ounce of cyanide to a pint of water. It is then 
carefully washed with warm water, as any extra 
cyanide, if left for any length of time on the plate, 
would tend to make the copper dull. The plate so 
prepared is clean and bright, and ready to absorb 
the mercury. It is then rubbed with a mixture of 
fine mill tailings, or any other fine sand, and 
powdered sal ammoniac, which contains a small 
amount of mercury. The object of the sal ammoniac 
is to keep the surface bright, to dissolve away any 
commencement of oxidation, which begins very 
shortly after the plates are exposed to the air, and 
which, even in very small quantities, would hinder 
the amalgamation. This mixture of sand and sal 
ammoniac is rubbed on with a brush, and while this 
is being done, mercury is sprinkled over the plate 
until it has absorbed as much as it can take up. 
The mixture is allowed to remain on the plate for 
half an hour; it is then again washed with water 
and cyanide of potassium, and more mercury is 
added if the plate will take it up, Gold amalgam is 
then rubbed over the plate; or if for any reason it 
is desirable not to use it silver amalgam will answer 
the purpose, In either case it is rubbed in with a 
piece of india-rubber belting, using a solution of sal- 
ammoniac to keep the plate bright. The whole 
object of this preparation is to hasten the formation 
of the gold amalgam, which would take a much 
longer time in the battery if it were left to itself, and 
would not then be so effectually done as if the plate, 
when first put into the battery, had the amalgam, 
already upon it. 

The quicksilver used should be free from the base 
metals. It makes no difference, however, how much 
gold or silver it contains. The reason why the base 
metals cannot be used is that they oxidise very 
readily. The different salts of mercury, salt, sul- 
a and muriatic acids, and sodium amalgam 
ave all been used, but are not always accessible. 








The most careful attention must be given to these 
plates. If any film forms on them they must be 
cleaned at once, for the amalgamation becomes less 
active with the commencement of the formation of 
a film, and if the latter is allowed to go on may 
cease altogether. Sal-ammoniac and cyanide of 
potassium are the great remedies for this. The 
reason why the plates are washed so often with 
clean water, and then with chloride of ammonium, is 
to dissolve the oxides, The cyanide of potassium is 
used to brighten the plates, Generally the chloride 
is allowed to remain a few moments on the plates ; 
but if the cyanide were allowed to remain any 
length of time it would deaden the lustre which it 
has given, The amount of mercury should always 
be as much as the plate will hold, without run- 
ning off, 

From the battery sluice 4, Fig. 21, p. 530, the pulp 
runs into Hendy’s concentrators, which consist of a 
shallow cast-iron pan 5 ft. in diameter. It is made 
of three different portions, an annular gutter, 
which is 2} in. wide, commencing at one side at 
zero, and gradually deepening until at the dis- 
charge it is 24in. deep; the floor, which is curved, 
is 21 in. wide, and rises in the centre nearly to the 
height of the sides of the pan; while inside there is 
a circular basin 14in, in diameter. Through the 
centre of this basin there is a circular opening 
2, in. in diameter, to receive the shaft, about 
which the pan oscillates. In its upper part the 
shaft passes through the ore hopper, and is sup- 
ported at the top by two curved arms, which 
are bolted to a triangular frame. The movement 
is communicated by means of two connecting- 
rods fastened to the outside of the pan, adjusted 
to crank-pins of peculiar shape, to prevent the 
action of the sand upon them. The crank moves 
the pan a short distance backward and forward at 
every revolution of the crankshaft. The ore is 
received from a spout into the revolving hopper, 
from which it is discharged into a T-sha dis- 
tributor, the main pipe being attached to a piece 
of pipe fitted to the shape of the outside of the pan 
2 ft. long, with slots and holes on its top. At the 
end of the arm two pawls are attached, which fit 
into the ratchets in the side of the pan. The 
motion of the pan frees the pawls, which drop into the 
ratchets, and thus prevent the motion backwards. 
The distributor has thus a uniform motion round the 
pan. To prevent the ore from becoming packed on 
the bottom of the pan, three rake-like arms are 
attached to the bottom of the ore hopper, and 
move round with the distributor, constantly stirring 
up the pulp in the bottom of the pan. The heavier 
portions of the sulphurets and of the pulp being dis- 
charged on the outside of the pans, settle there and 
collect in the gutter. The rest collects on the 
bottom in the order of gravity, and is gradually 
carried up the incline of the plane, the lighter 
particles being discharged at the inside circular basin. 
Che crank revolves at the rate of 200 to 220 revolu- 
tions per minute, giving the pan an equal number of 
backward and forward motions. Thesemachines weigh 
1000 lb. each, and are generally set up in pairs. They 
are run by belts, and do not usually require any more 
water than that from the battery screens. They can 
easily concentrate 5 tons of battery pulp. When 
more than that is passed through them the concen- 
trates are not cleaned. When perfectly clean con- 
centrates must be had, it is usual to discharge 
four machines into one, when the material will be 
perfectly clear. 

Fig. 21, p. 530, which is the plan of the new Plumas 
Eureka Mill, shows the arrangement of the different 
discharges. 


for the upper set: 


Battery 1 discharges into concentrators 1 and : 
” 2 ” ” ” 

” 3 ” ” 5 ” 6 

” 4 ” ” 7 ” 8 

” 5 ” ” 9 ” 10 

” 6 ” %? 11 9 12 

” 7 3”? ” 13 ” 14 

8 ” ” 15 ,, 16 


” 
For the lower set: 
Concentrators 1to 4 discharge into concentrator 17 
18 


. 9512 5 > 19 

” 13 ,, 16 ” ” 20 
From the trough the pulp runs on to Hendy’s con- 
centrators, of which there are three rows at different 
levels. In Fig. 21, the first row consists of sixteen in 
two rows of eight, or two to each battery; the 
second row of four, or one to two batteries, and the 
third row of two. This last row catches any amal- 
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THRASHING MACHINERY. 


































































































IRON-FRAMED 


The advantage of this arrangement is that the upper shoe 
is reduced in weight by the weight of the usual board D. 
This reduction is important, in view of the velocity of 
oscillation of the whole of the upper shoe. The reduction 
in weight moreover equalises the weight of the upper and 
lower shoe, and, as these reciprocate always in opposite 
directions, any vibration of the machine is avoided. As 
against the power gained by reducing the weight of the 
upper shoe must be set that necessary to drive the endless 
chains and wood bars upon the broad D. Again, the upper 
and lower shoes are driven by means of eccentrics instead 
of cranks. After the dressing in the first shoe the grain is 
elevated as in other machines, and delivered either into the 
awner K or to the creeper k, if no awning is necessary. 
The directionof the grain into either the one or the other 
of these is effected by means ofa plate P, hi atp, and 
pen Soy ee the position shown full or dotted, the end of 
the plate just clearing the tips of the elevator cups. The 
creeper k' carries the grain across the machine, and delivers 
it into a spout, from which it is either passed through the 
rotary screen, or direct to the sucking spouts. 

_Amongst other makers of machines which have earned a 
high reputation are Messrs. Nalder and Nalder, of Want- 
age, and Messrs. E. R. and F. Turner of Ipswich, from 
whom the Author has received very full information, part 
of which will be utilised furtheron. But to describe these, 
and also the machines of Messrs. R. Hornsby and Sons, 
Messrs. Ruston, Proctor, and Co., Messrs. Marshall, Sons, 


THRASHING MACHINE BY MESSRS. ROBEY AND 


and Co., and others, would extend the paper to too great 
a length, 


GENERAL CONSTANTS FOR THRASHING MACHINES. 

From the descriptions of machines which have now been 
given, it will have been seen that of the chief elements of a 
thrashing machine the drum and concave stand first. In 
the large fixed machines which were made in the early part 
of this century, and even some time after the construction 
of the portable steam thrashing machine in 1842, both 
drum and concave were fitted with short pegs, or short 
blunt knives, which passed between each other ; but with 
these the straw was very much broken and cut up, while 
the thrashing was no better than with the beaters and con- 
caves now generally used, which injure the straw very 
little when the machine is properly fed. With the peg-and- 
beater drums, as they were called, a comparatively low 
velocity was sufficient ; but the high velocity used for the 
machines described is now easily obtained, and a greater 
quantity of work can be done with the modern dram. It 
is moreover necessary especially for farms near large towns, 
that the straw should be damaged as little as possible. 
The average velocity of the tips of dram-beaters made by 
English makers is nearly 6000 ft. per minute. It might 
be thought that with this velocity a plain beater bar would 





thrash as efficiently as the ribbed beater ; but this does not 
seem to be the case, although plain angle and other bars 
are used for machines of small power. 


CcO., LINCOLN. 


Inasmuch as all other moving parts of a thrashing 
machine receive their motion from the drum spindle, a high 
velocity of drum is effective in maintaining uniform motion 
of those parts; otherwise it might be asked whether a 
smaller diameter of drum or a larger number of beaters, 
with a lower velocity, might not be advantageously 
employed. For maintainirg a uniform velocity of the 
secondary parts, a considerable weight of drum is some- 
times considered essential: thus the six-beater drum of 
Messrs. Ransome weighs rather more than 34 cwt., while 
the eight-beater drums of most other makers weigh 
over 24 cwt. 

As all parts of the machine receive their motion from 
the drum spindle, and as all the material received by these 
parts must first pass through the drum. and depends in 
quantity upon the drum capacity, it will be seen that, 
except for special cases, there must bea direct relation 
between the surface area of the drum and the area of the 
other moving parts, and also between the circumferential 
velocity of the drum and the velocity of movement 
of the other parts ; thirdly, theve must be a direct 
relation between the products of area and velocity in the 
twocases. These relations may be expres as constants, 
which will be applicable in all but special cases. A 
set of such constants might be given for each different 
machine, but the Author will here deal only with the con- 





stants which are a mean of the constants found for the 
nine different machines referred to in this paper. 
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Constant for Shakers.—All the shakers shown in the 
diagrams are of the reciprocating form, receiving their 
motion from one or from twocranks. In the latter case 
any part of each section describes a circle, the direction 
of motion always being such that in the upper part of the 
circular path any point of each section of the shakers 
moves away from the drum, and thus carries the straw 
upward. For many years Messrs. Ransome have made a 
shaker, Fig 25, consisting of a number of triangular wood 





Fig. 25. 


bars, provided with small tines at each apex of the 
triangles. In falling from apex to side of each of these 
blocks the straw received a shaking, and was carried for- 
ward partly by the help of the tines which were curved 
backward. These shakers required less power to do their 
work than those shown in the machines described. The 
shaking was not however found to be always sufficient when 
the straw was damp ; and when very damp, it often wound 
round the triangular sections of the shaker, and thus 
caused the stoppage of the machine. The form of 
shaker shown by Fig. 2 has for this reason been adopted 
by the firm. The employment of one crank and 
rocking bearers, or of two cranks and no rockers, 
seems to be entirely a matter of individual preference. 
When two cranks are employed, the vertical range of 
movement of each shaker section is the same throughout 
their length ; but when one crank only is used, a greater 
range of vertical movement is given to the free end of each 
section, while that of the end attached to the rockers or 
vibrating arms is very small. The mean range of vertical 
movement for the whole length of any shaker section, 
whether with one or two cranks, is thus about the same. 
Generally speaking, the number of feet moved through 
vertically in a given time by that part of the shaker 
section which is immediately over the crank, is somewhat 
greater with double-crank shakers than with single-crank 
shakers, but the main total movement is as great in the 
single-crank shakers as in the other ; depending as it does 
upon the distance at which the crank is placed from the 
middle of the shaker sections, as well as upon the length of 
stroke, and the number of revolutions of the crank. The 
width of shakers is usually very nearly the same as the length 
of the dram, their length being about double the length of the 
drum. A considerable stroke is necessary for a shaker crank, 
in order that the shaking of the straw may be sufficiently 
violent ; a very short stroke, even with a high velocity, 
not being as efficient as a similar total motion per unit of 
time with a longer stroke. In comparing the velocity of 
movement of the shakers with that of the drum periphery, 
it is therefore not sufficient to take the total mean vertical 
movement (or feed moved through per unit of time) by the 
skaker sections, but it is necessary to assume a minimum 
vertical range. The throw of the crank is thus to a cer- 
tain extent fixed, and especially is it so with the two-crank 
shaker. Comparing a number of two-crank machines, the 
mean throw is found to be 4.6in., with a mean of 348.4 
strokes per minute; giving a speed of 133.54ft. per 
minute, or 0.0222 of the drum-surface speed. Although 
with single crank-shakers the range of movement of the 
shaker sections may be greater than the throw of the crank, 
tbere is not much difference in the throw of the cranks 
used. An average throw is 4.25 in. with 345 strokes per 
minute, giving a speed at the crank of 122.13 ft. per 
minute, or 0.0203 of drum periphery speed. 

A special case is formed by the shakers now employed by 
Messrs. E. R. and F. Turner, the object of which is to 
secure greater range of motion of the shaker sections with 
one crank. This is effected by making each section in two 
parts jointed at the crank, the longitudinal frame pieces of 
each section being four instead of two, and the movement 
being like that of a pair of scissors, placed, with one handle 
and one blade nearly level, upon cross pieces suspended by 
hangers, and pivotted uponacrank-pin. A somewhat lower 
crank speed may be possible with this shaker, tut the 
crank must have a throw fully equal to those already 
referred to. 

With a given throw of crank, it may thus be taken that 
the total mean vertical speed of any sbaker section will he 
given, according to the best English practice, by multiply- 
ing the drum-surface speed by a constant coefficient of 
0.0213. Were it not that the length of a thrashing 
machine is determined by the necessary length and arrange- 
ment of other parts, the shakers might be shortened, and 
the same amount of shaking given by increasing the range 
and velocity of motion of the shaker sections at the delivery 
end. 

Constant for Caving Riddles.—It is very important in 
machines for all countries that a sufficient area of riddle 
surface should be given. Too large an area is not likely to 
be given, as the length is one principal element in the deter- 
mination of the length of a machine, and it is desirable to 
keep down the weight of the upper shoe, which is always a 
heavy reciprocating part. The necessary area may be 
determined by reference to the developed surface of the 
drum. In the case of the machines described, the mean 
developed surface of the caving riddle is 2446.6 ft., and the 
cocflicient of area in terms of the developed surface of the 
dram is 0.09374. But as a large area of riddle with a short 
stroke is more likely to be efficient than a small area with 
long stroke, the best coefficient of riddle area will perhaps 
be that which expresses the actual area in terms of the deve- 
loped drum surface. The coefficient expressing this is 
0.000802, the actual mean area of the riddles being 
21.467 square feet. The effective area will of course be 
dependent upon the pitch of the holes. This ranges from 
lin. to liin. transversely, and from 1} in. to 1jin. longi- 


transverse lines. The mean speed of reciprocation of the 
riddles of eight machines is 114.54 ft. per minute ; and the 
corresponding coefficient, expressing the ratio of riddle 
speed to drum-surface speed is 0.01909. Omitting two 
machines in which the velocity is considerably less, and one 
machine in which the velocity is much higher than the 
others, this coefficient becomes 0.018869. 
Constant for Lower Shoe Sieves.—The first of these is the 
chaff sieve, which is usually of sheet iron perforated with 
round holes } in. in diameter. This sieve is so placed as 
to receive a blast, adjustable as to intensity, upon its under 
surface. The chaff is thus blown away over the end of the 
sieve, while the grain and heavier particles pass through to 
the first dressing sieve or on to an inclined jog board, and 
thence to the first dressing sieve. There is, generally, 
however, some lighter grain, or single grains, to which 
pieces of the ear adhere. The epecific gravity of these 
is sufficiently low to permit their being carried some 
distance with the chaff ; and to prevent their being car- 
ried away altogether, a narrow board, adjustable as to 
height and inclination, is placed near the end of the chaff 
sieve. This, as well as the blast, has to be adjusted so as 
just to catch all grain containing chaff and chobs, and to 
deliver them into the chob spout ; whence they fall into 
baskets and are again passed through the dram. The 
grain sieves, for which grooves in the shoe are provided, 
are from two to four in number, and vary in size of mesh 
from ,;;in. to é in. according as they deal with seeds smaller 
than wheat; with wheat, or with barley and oats. The 
necessary area of each of these sieves may again be taken 
as a function of the developed drum surface, and the 
velocity of their reciprocation as a function of the drum 
surface velocity. The mean area of these lower shoe 
sieves, in eight machines, is 6.091 square feet, the developed 
area being 722.55 square feet, while the mean velocity of 
reciprocation is 115.70 ft. per minute. There is consider- 
able variation in these areas and speeds, but the above 
means coincide closely with the dimensions of two of the 
largest makers. The coefficient for the actual area of the 
sieves, in terms of the developed drum surface, is 0.000262 ; 
while the coefficient for developed sieve area (which includes 
the relation between sieve velocity and dram velocity as 
well as developed drum surface) is 0.02647. The relation 
between the velocity of reciprocation of the sieves and the 
drum velocity is expressed by the coefficient 0.019285. 
Constants for Second Dressing Shoe Sieves.—The sieves 
of the second dressing shoe are also under the command of 
a fan blast from a small second fan, in all machines except 
except that of Messrs. Garrett. This blast blows off the 
chaff, or white coats and dust, removed by the awner; the 
arrangement of the blast-opening with relation to these 
sieves usually being such that a third blowing is given to 
the grain as it leaves the last sieves. Grooves are provided 
for tour sieves, and usually at least three sieves are used 
at one time. Some of these are of woven wire and some of 
perforated plate, a sieve with parallel wires being used for 
wheat. Theaverage area in seven machines is 2.867 square 
feet ; but in two of these the area is considerably larger, 
while the developed area is also larger. In these cases the 
first dressing sieve area is also large ; but the large area of 
the second dressing sieve is probably due to the use of only 
two instead of three or four first dressing sieves. It may, 
however, be noted that the sieve area is by a few makers made 
sufficient to suit a wide range of requirements ; while other 
makers modify the sieve areas according to the known 
requirements of the district in which the machine is to be 
used. The few makers referred tosend the same machine 
to most countries from which they have orders; but this 
can only be done by making some parts much larger than 
is pecessary for some purchasers. Expressing the second 
dressing sieve areas in the same terms as before, the coef- 
ficient for the actual area is 0,0001065, while that for the 
developed area is 0.01063. The mean velocity of recipro- 
cation is 100.09 ft. per minute; and the relation between 
this and the mean drum speed is thus given by the con- 
stant 0.01668. 
Constant for Fans, First-Blast.—The mean width of 
the first blast fan, in seven machines, is 35.8 in. ; the mean 
diameter 21.5 in., and mean number of revolutions per 
minute 582.5. The quantity of air delivered by these, and 
by the second blast fan, may be expressed in terms of the 
developed surface of the drum. 
Constant for Fans, Second-Blast.—The mean width of 
these fans is 7.707 in., and the mean diameter 17.33 in. ; 
in each leaving out of account one unexplained exceptional 
size. The mean number of revolutions per minute is 
695.33. 
Constant for Screens.—Most of the screens employed are 
of Penney’s design, and all are adjustable. The mean dia- 
meter employed is 16.72 in., and the revolutions per minute 
39. The largest diameter is 18 in.,'running at 40 to 50 revo- 
lutions per minute; this is in what may be termed the 
heavy class of machines. , : 
It may be here noticed that the 4ft. 6 in. machines under 
trial at the Cardiff meeting of the Royal Agricultural 
Society in 1872 required on an average about eleven horse 
power to work them, when thrashing one ton of wheat in 
the sheaf in from fifteen to twenty minutes. The power 
required to work the machine empty ranged from 52 to 
77 per cent. of that necessary to work the machine full. 
The heavy reciprocating parts, hanging upon non-synchro- 
nous pendulum rods, consumed a great quantity of power : 
it has been estimated that, of the whole power consumed, 
the drum takes 40 per cent., the shakers and caving riddle, 
with the other parts of the upper sieve, 40 per cent., and 
the other parts of the machine 20 per cent. 
This paper has already extended to such length that 
many questions relating to the construction and working 
of thrashing machines must remain unnoticed or be reserved 
for another paper. Attachments, such as Messrs. Nalder’s 
attached straw elevator, machines to be worked by horses, 





The Author had proposed to give the detail dimensi 

the parts of the machines, with which he has been fermuhet 
at great trouble by most of the makers herein mentioned - 
but he is compelled to abstain from doing so at present, 
and can only express his indebtedness to those makers for 
the readiness and courtesy with which they have assisted 
him by giving every information requisite for the prepara- 
tion of this paper. 








BESSEMER STEELMAKING IN THE 
UNITED STATES. 
On the Manufacture of Bessemer Steel and Steel Rails in 
the United States.* 
By Captain W. R. Jones, General Superintendent, Edgar- 
Thomson Steel Works. 

IN reading the proceedings of the Iron and Steel Insti. 
tute, I have noticed frequent allusions to the output of 
American Bessemer works as compared with that of foreign 
works. 

Believing that a history of the operations of the Edgar- 
Thomson Steel Works for the year 1880 would be a matter of 
interest to the members of the Institute, I have been induced 
to present this paper to the Institute. 

The average time worked per week was 141 hours. This, 
I believe, is a greater number of hours worked per week 
than is customary in foreign works, and will be one factor 
in explaining the large output. The average time worked 
at the rail-mill was 136 hours per week. 

Owing to delay in erecting a new roof over the convert- 
ing works and other causes, the works did not start until 
January 20, 1880. Moreover, several accidents occurred 
during the year, such as the breaking on two occasions of 
crossheads of blowing-engines, and the bursting of a ladle- 
crane cylinder (all of which were owing to original weak- 
ness of parts), which caused a loss of over 5000 tons in the 

uct. 

The works were stopped for annual repairs at noon on 
December 24th, having been in operation nine months and 
twenty-nine days, and having produced in that tine— 

123,303 tons of ingots, 
100,094 tons of rails, and 
4262 tons of merchant steel, 
making a total finished product of 104,357 tous. 

In our converting works we have four iron-melting 
cupolas and four spiegel-melting cupolas. Three of the 
iron-melting cupolas are of the following dimensions : 
Inside diameter of shell, 85in. ; distance from hearth to 
charging-door, 14ft.; inside diameter of lining, 59 in., 
reduced at the boshes to 48 in. These cupolas are provided 
with six tuyeres, the area of which is 34; square inches. 
The fourth iron cupola has a diameter inside of shell of 
96in.; inside diameter of lining, 66in., reduced at the 
bosh to 48in. This last cupola we have been able to keep 
in operation 141 hours. The whole of the iron cupolas are 
to be made of the same dimensions as the large one, it 
being a great advantage to run the cupolas 141 hours or 
longer before dropping the bottom. 

We use four spiegel cupolas, the inside diameter of the 
shells of which is 55in., the inside diameter of the lining 
being 28 in., which is reduced at the boshes to 21 in. 

The blast for all the cupolas is furnished by three No. 7 

Baker blowers, with an average blast pressure of eight 
ounces. These blowers I have found to be best adapted 
for cupola practice, furnishing a steady positive blast, and 
requiring the minimum of power to drive them, beside 
being durable and reliable. 
The converting vessels are the same in size as those gene- 
rally used by American Bessemer works. The number of 
pounds of metal charged is regulated by the weight of 
rails to be made, the heats varying from 71-4 to 73-4 tons. 

Two vertical blowing engines (built by Mackintosh, 
Hempbill, and Co.), with steam cylinder 42in. in diameter, 
and blowing cylinders 56in. in diameter and 48 in. stroke, 
supply blast for the converters, with an average pressure 
of 23 Ib. 

Barring the breaking of weak and defective crossheads, 
the engines worked well during the year. 

In order to keep the works and machinery in proper 
order, great care and watchfulness must be exercised, the 
time for repairs being extremely limited. We will start 
with the cupolas and converters lined and in fair con- 
dition. 

For the first month we find the men are out of practice. 
It is not a little singular that a few weeks’ stoppage will 
make the men rusty and almost awkward; and my expe- 
rience has been that, after a stoppage for repairs, it gene- 
rally requires from four to six weeks before the workmen 
again regain the skill and energy displayed before the 
works were stopped. 

In addition to this, if any changes or improvements have 
been made, the workmen are generally slow to admit the 
usefulness of the improvements, and are apt to follow their 
own judgment, which are generally founded on prejudices, 
and instead of making an earnest effort to test the true 
merits of the improvement, they are apt to throw obstacles 
in its way. This state of affairs requires an almost 
constant personal supervision of the testing of any new 
invention or improvement; but to do the workmen justice, 
after plainly demonstrating that the improvement is really 
a good thing, and that it lightens their labour, they turn 
in with a rash to make amends for the obstinacy and 
prejudice that they first exhibited. Ican here say that 
generally all the improvements introduced at these works 
have been ned and opposed by the workmen. When, 
at the outset, I stated to one of our most intelligent work- 
men that I ultimately expected that the rail-mill would 
turn out 300 tons of rails in twenty-four hours, he was so 
amazed at the statement that he was unable to speak fora 
few moments, and on recovering from his surprise he 
declared that it never could be accomplished ; yet this same 
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* Paper read before the Iron and Steel Institute. _ 
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—————— 
workman has assisted in rolling 520 tons of 60-lb. 
rails in twenty-four hours, and now believes, with myself, 
that with « few more improvements 600 tons in twenty- 
four hours can be rolled. 

In about four to six weeks the workmen have regained 
their accustomed skill, and then begins the real difficulty 
of keeping the works up to the high mark required to pro- 
duce a large output. In producing from 3000 tons to 3300 
tons of ingots weekly, we find the service very severe on 
the vessels. The linings being — oe constantly at 

- sh temperature, they fuse easily and wear away fast, 
yar om the latter end of the week they require great 
watchfalness to prevent burning through. ‘They often 
need patching, which is generally done, and yet the high 
rate of production is maintained. At the close of the 
week, the lining having been worn thin at the nose and 
base, a strong gang of men is set on to repairs as soon as 
operations cease at four o’clock on Saturday evening, and 
the vessels are then patched or re-lined, as the case may be. 
The ladles are also then skulled and re-lined, so as to have 
all the reserve ferce of the works, such as ladles, &c., in 
good condition to stand the severe work of the next week. 
The maintenance of the vessel linings duriog the period of 
the large output is one of the most important questions 
to be kept in view ; and when the basic process is forced 
on us, which it will be, I think we will be more ready to 
meet it on account of our experience in keeping the 
vessels in running order while maintaining a great yield. 
All repairs must be made on Saturday night and during 
daylight on Sunday. ; ; 

As an illustration of the energy and mechanical skill 
shown in carrying out repairs at these works, I will cite 
one instance. A few weeks ago the crank-pin on our 
36 in. X 48 in. blowing engine was found to beloose. The 
chief engineer reported the fact, and it was at once decided 
to put ina new pin, the mill being then required to finish 
the week’s work. Shutting down at four o'clock on 
Saturday evening, the old pin was taken out, the hole was 
re-bored, the new pin fitted, the crank heated and shrunk 
on the pin, the pin rivetted—making a first-class job —and 
the engine running at twenty minutes before six o clock 
on Sunday evening. ‘ 

Now as to the true cause of the great output of American 
steel works. f ; 

On the introduction of the Bessemer process in America, 
quite a number of young men, who believed that the pro- 
cess would revolutionise the metallurgical world, became 
anxious to identify themselves with its development. At 
the Troy Works, which may be considered the pioneer 
Bessemer works of the country, Mr. A. L. Holley was 
applying his brilliant talents to the perfecting of American 
plant. Forsythe, of the North Chicago Work-, was alvo 
assiduously studying the process. A few years later the 
Pennsylvania Steel Works, the model of nearly all the 
subsequent American works, were constructed by Mr. 
Holley. Some years later still the Cambria Works were 
built. At all these works there were ambitious young 
men closely studying and carefully watching all possible 
points of development. 

From the Cambria graduated Mr. R. W. Hunt, general 
superintendent of the Albany and Rensellaer Works ; 
Jones and Fry, at present connected with the Cambria; 
Rinard, of the Edgar-Thomson; Stanton of the Vulcan ; 
Williams of the new Pittsburg Bessemer Works; and 


myself. ; é : ; ae 
Mr. Holley, as editor of Van Nostrand’s Eclectic 
Magazine, a few years ago, records as follows :—‘‘ We have 


information from the Pennsylvania Steel Works, that on 
Tuesday of last week they had succeeded in making eight 
blows or conversions in ten hours.” I quote from 
memory. 

Soon the Cambria Works commenced to creep up to 36 
heats, or about 160 tons in twenty-four hours. After the 
disruption at the Cambria Works attendant on the death 
of Mr. George Fritz, one of the ablest of American metal- 
lurgists, Mr. Hunt assumed control of the Bessemer depart- 
ment of the Troy Works, being succeeded by Mr. John E. 
Fry, the present superintendent of the Bessemer depart- 
ment of the Cambria Works. A strong rivalry immediately 
commenced between these two gentlemen; and great was 
my astonishment at this time on receiving from Mr. Hunt 
a telegram stating that ‘‘ in the last twenty-four hours we 
have made 50 heats,’’ or about 250 tons. This achieve- 
ment caused great surprise in the Bessemer world. In the 
meantime Forsythe having concluded his studies at Troy, 
had assumed the reins at North Chicago, and reports soon 
circulated about what he was doing there. This only 
stirred up Messrs. Fry and Hunt and Leibert of Bethlehem 
to greater achievements, and so the production kept on 
increasing, while we of the Edgar-Thomson were com- 
pelled (being engaged in erecting the works) to listen to 
their wonderful stories. In 1875 the Edgar-Thomson 
Works began operations, followed soon afterwards by the 
Scranton and Vulcan Works, while the Joliet Works under 
an efficient organisation had again entered the field. 

In the latter year the output of the American works 
began to assume those proportions which have caused so 
much surprise in Europe. The output soon reached 1500 
tons of ingots per week, then 1800 tons, then 2000 tons, 
and ultimately increasing to 3000, 3100, 3200, and 


3300 tons. 


I am frequently asked by people, ‘‘ Where will you 
Bessemer men stop? and what is the limit of your pro- 
duction?’’ I can only reply, ‘‘ Ask some one who knows 
more about it than Ido.’’ But I really believe we are on 
the verge of the elastic limit of the production, although it 
may yet reach a product of 14,500 to 15,000 tons for what 
I term a “long month” of thirty-one days per pair of 
converters. 

The output of the American works is governed by the 
facilities for getting the ingots out of the road. This is 
the sticking-point just now. Therefore the works that cast 
their tonnage in the least number of moulds have a decided 








advantage in reaching the ultimate production of the 
present American or Holley plant. The race, so far as the 
Edgar-Thomson Works are concerned, will soon cease. A 
few months more and the Edgar-Thomson will change 
from a two 7-ton converter plant to a three 10-ton plant, 
and then our efforts will be concentrated upon keeping pace 
with the Bethlehem four-vessel plant, and with the North 
Chicago and Pennsylvania Steel Company’s three-vessel 
lants. 

r Next to the strong yet pleasant rivalry of the young men 
who have assumed ¢ontrol of the werks, and who bave 
worked hard and faithfully to excel, the development of 
American practice is due to the esprit de corps of the work- 
men after they get fairly warmed to the work. As long 
as the record made by the work stands the first, so long 
are they content to labour at a moderate rate, but let it 
be known that some rival establishment has beaten that 
record, and then there is no content until the rival’s record 
is eclipsed. 

Another marked advantage which the American works 
have is the diversity of nationality of the workmen. We 
have representatives from England, Ireland, Scotland, 
Wales, and all parts of Germany, Swedes, Hungarians, and 
a few French and Italians, with a small percentage of 
coloured workmen. This mixture of races and languages 
seems to give the best results, and is, I think, far better 
than a preponderance of one nationality. 

In the converting department, each heat will make five 
ingots, which are termed 14-inch ingots, each ingot making 
either four 67-pound rails, or five 60-pound rails, or six 
52-pound rails, according to the order being executed. 

A small locomotive delivers the ingots in front of the 
Siemens heating furnaces. Four men and one boy charge 
the ingots, while the same number of workmen are 
engaged in drawing for the mill. We use five furnaces for 
heating the ingots, and when the converting works are 
running steadily, it keeps the two gangs fully employed in 
charging and drawing. 

After the ingots are rolled they are cut into single lengths 
by a powerful shears, and if the bloom is free from defects 
it is taken direct to the rail-mill heating furnaces. If the 
blooms require chipping they are swung to a steam-hammer, 
carefully chipped, and then again subjected to inspection 
before being charged in the rail-mill furnaces. The rail 
train contains three stands of rolls, 23in. pitch line, three- 
high. The number of passes used last year was thirteen, 
but this year it is eleven. The train is driven by a 
46 in. by 48 in. engine with balance slide valves, built by 
Messrs. Mackintosh, Hemphill, and Co. 

I prefer using three stands or sets of rolls for the following 
reasons :—It enables the roller to better control the amount 
of metal going into the leading and finishing grooves, and 
gives him a chance to overcome any defect or miscalculation 
on the part of the roll-turner, particularly in rolling thin 
wide flange rails. The slabbing pass being in the No. 2 
stand, the roller can thin or thicken the flange at will; while, 
on general principles, the three stands produce a far truer 
rail on the surface of the head, the rails being more free 
from the wave line, that railway engineers have so much 
complained of. 

The last stand of rolls contains two leading and two 
finishing passes, enabling us to roll all the week without 
producing a rail that is rough on the surface. 

The rails are hot-straightened on a bed specially designed 
for the purpose, patented and owned by thiscompany. Four 
straightening presses are employed to cold-straighten, a 
fifth one being outside of the mill to re-straighten any rails 
that do not pass the inspection. 

The present plan of straightening by presses is certainly 
a barbarous one, and will sooner or later superseded 
by passing the rails through a series of rolls. The balance 
of the finishing department consists of four rail drills, one 
punch and slotting machine, and two cold saws, all short 
lengths being cut at the cold saw. 

The best weekiy output of the rail-mill has been 2753 
tons of 60-pound rails, and 2765 tons of 67-pound rails. 

I have not the least doubt that the mill can roll 3000 tons 
of 60-pound rails per week, and I think we can maintain an 
average output of 2800 tons per week. 

While the production of rails reached 100,094 tons in 1880, 

the amount of second-class rails produced was a fraction 
over 1 per cent. 
- The system of rolling direct or even double lengths, while 
generally conceded to be the best abroad, does not find 
many advocates bere, the principal objection to it being 
the liability to largely increase the percentage of second- 
class rails and the probability of inferior hot and cold 
straightening in the finishing department. I certainly 
think that if rolling direct or in double lengths should be 
adopted, more room should be required to hot-straighten 
the rails. 

The great advantage in rolling single lengths is the better 
opportunity to thoroughly hot-chip any mechanical defects 
intherails. I have been unable to get any figures as to the 
percentage of second-class rails in a mill rolling dircct or in 
double lengths. It would be an interesting matter to me 
if any of the members of the Institute can give correct 
figures on this subject. 

I admit that rolling direct or in two or more lengths is 
a great saving in crop ends and waste, but taking into con- 
sideration the great difference in amount of second-class rails 
produced as compared with rolling single lengths, is it not 
as economical after all as rolling direct or in two or more 
lengths? I infer that to roll direct requires the use of an 
excess of manganese in the steel. When | state that our 
percentage of second-class rails during 1880 was over 1 per 
cent., it means of all rails rolled, but does not include 
cobbles, which are of such rare occurrence that we do not 
keep account of them. 

In increasing the output of these works, I soon discovered 
that it was entirely out of the question to expect human 
flesh and blood to labour incessantly for twelve hours, and 
therefore it was decided to put on three turns, reducing the 








honrs of labour to eight. This change in the organisation 
of the works has proved to be of immense advantage to both 
the company and the workmen, the latter now earning more 
in eight hours than they formerly could in twelve hours, 
while the men can work harder constangly for eight hours, 
having sixteen hours for rest. 

Another important matter connected with fast working is 
the maintenance of the machinery. As fast as the weak 
oo in the machinery are developed they are strengthened. 

un all new machinery the aim is to get an excess of 
strength; the usual factor of safety in rolling-mill machinery 
is not allowable. The machinery must be made extra heavy 
and strong, so that the inertia of the mass will swallow all 
strains thrown on it. 

There is hardly a first-class type of economical engine 
built that is fit to be put in a rolling-mill. Eogine 
designers and builders must clearly understand that for 
rolling-mill purposes engines must be built much stronger 
in all the parts, for while any of the best-built engines 
may give the best results, working to their nominal capacity 
driving ordinary manufacturing establishments, when the 
variation of the load is but small, yet such engines soon 
pound themselves to pieces under the varying loads of 
hundreds of horse power when attached to rolling-mill 
machinery. 

I have been frequently asked this question, ‘‘ In your fast 
running do you not make inferior steel?’ the prevailing 
impression being that speed in working is attained at the 
cost of quality. I have but one answer to this. It is 
impossible to attain great speed in working while making 
bad steel. The pig metal must be good, the machinery in 
pee order, the ladles in good condi'ion, the pouring clean, 
and jthe heats regular; in fact, during fast runving the 
whole plant must work in harmony, and the operations must 
be efficiently conducted. Another thing generally believed 
by the outside world is, that proper time is not allowed for 
thorough molecular mixture after the spiegel is added ; 
but, on the contrary, even greater time is allowed for 
thorough reaction. The heat is blown, the spiegeleisen is 
added, the vessels are allowed to remain idle from five to ten 
minutes— because, as I said before, the question of the limit 
to production is limited by getting the ingots away and 
getting the moulds set in position—so that the pit is always 
bebind, while the steel in the vessels has plenty of time for 
thorough admixture. 

For a long time it was positively asserted and believed 
that the Siemens open-hearth process could produce better 
steel than could be made by the Bessemer process, while 
our friends of the crucible process maintained that no good 
steel could be made by either the open-hearth or the 
Bessemer process. I have no hesitation in saying that, 
with equally good materials, as good steel can be produced 
by the Bessemer process as by the open-hearth ; and I am 
reliably informed that in special qualities for mining 
purposes the Troy steel ranks with the best crucible, while 
a noted manufacturing establishment engsged in making 
handsomely finished cold-pressed nuts has found the best 
punches they have used to be of open-hearth steel. 

Another error generally advanced is, that as regular a 
product cannot be attained by the Bessemer process as 
with the open-bearth. This I most emphatically deny. 
All that is required to get almost marvellous uniformity 
in Bessemer steel is the exercise of good judgment and 
care. In proof of this I give in the appended Table the 
analyses of nineteen blows of Bessemer spring steel made 
at these works : 


Carbon Carbon 

Blow No. per cent. Blow No. per cent. 
5422 0.64 5486 0.64 
5423 0.63 5487 0.63 
5424 0.62 5729 0.64 
5425 0.64 5730 0.64 
5497 062 5731 0.65 
5499 0.63 5732 0.66 
5501 0.63 5733 0.62 
5803 0.64 5734 0.64 
5584 0.64 735 0.63 
5585 0.64 





Average of the nineteen blows, carbon 0.635, the average 
aimed at being carbon 0.64. 

The above tests were made by the chemist of the works 
buying the steel, and they were extremely particular about 
getting a uniform product. 

In producing boiler-plates, I ean see no reason why the 
Bessemer process should not successfully compete with the 
open-hearth, always provided that the chemical qualities of 
the materials used are equal. These works have in the past 
produced large quantities of steel for boilers, that users have 
claimed positively to be equal to the best open-hearth ; anJ 
from my own experience, I believed it to be infinitely supe- 
rior to large quantities made by the open-hearth process, 
simply because the steel was chemically purcr. 

I do not say that we have made steel equal to the best 
brands of the Otis Steel Company, but I will not admit that 
we cannot do so. The Otis best brand of boiler steel is 
chemically purer and better; yet I do distinctly claim that 
by using the same pure material we can produce equally 
good and regular steel. 

The question of good boiler plate steel by either the 
Bessemer or open-hearth is simply a question of how good 
a material you charge ; and I maintain that, with proper 
care and fair intelligence, the Bessemer process is capable 
of producing steel equally as good as the open-hearth. 
Nevertheless, I shall always think the open-hearth pro- 
cess better adapted for special purposes, such as making 
steel castings and steel forgings, for the reason that more 
time is allowed for proper arrangement of the cast and 
for removing the cast from the pit ; the Bessemer process 
— better adapted for a large output of steel in ingot 

orm. 

I have now endeavoured to give to tre members of the 
Institute a plain statement of the history of the works that 
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4.3. CATTELL ECP ENE? 


have for the last three years eclipsed all others in the pro- | simply swallowed the information so generously tendered | 


duction ‘of Bessemer steel; and while we naturally feel through the printed reports of your Institute, and have 
proud of this distinction, we also feel that we owe a debt to | selfishly devoted ourselves to beating you in output. 


your Institate that is greater than we can pay. Ivonsider| For the many brilliant intellects connected with your | 


the Iron and Steel Institute to be the compendium of all | Institute who, through your published proceedings, have 
the technical schools ; and while your metallurgists, as well | given free to the whole world valuable information, 


as those of France and Germany, have been devoting their | embodying years of careful labour and thought, I cannot | 


time and talents to the discovery of new processes, we have | properly express my gratitude and admiration. 
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APPENDIX, 


RESUME OF OPERATIONS AT THE EDGAR-THOMSON STEEL 
WORKS FOR THE YBAR 1880. 


Product of Converters ton 


8. 
Ingots, 86,50 per cent. aa .1710 


2240 
Scrap, 3.12 ek , we 4.445 .1805 
| Loss 10.33 ose vee coe 14,799 2122 









— 
Geist ik 


pect? 


PAT 








Es Uae saraschaes 


Soke FINES TRIE PET LI, IE Ta 





t 
' 








9 


> 


eae ke eae 

















May 27, 1881.] 


ENGINEERING. 





539 








ENGINES AND BOILERS OF THE SS. 





“ ASSYRIAN 


MONARCH.” 


CONSTRUCTED BY EARLES’ SHIPBUILDING AND ENGINEERING COMPANY, HULL. 





me 








fowP MMII ST } 



































ARR eS 








Blooming Department 
Ingots bloomed sg, acs wwe ees «223.676 0210 
Blooms produced, 94.19 percent.,,, .... -—-116.487 .0450 
Scrap 7 Se eee” Nae 4965 .2050 
Lossiublloming 180 , .«. 2 2,222 .2190 
Rail Depariment, 

vee ove «201,705 .1710 


Blooms rolled ... 
100,094 1064 


Rails produced, 89,60 per cent. 


Scrap produced, 7.14 ° 7.971 .0156 
Loss in rail mill, 3.25 i aus — 3,640 .0483 
Average number of tons of steel per 

cupola ons _ ~~ mae a €55.86 
Average number of tons steel per vessel 

lining... eco an eco ese ont 12,330.00 
Average number of tons steel per vessel 

bottom we ine eee ose eee 90.90 
Average number of tons steel per steel 

ladle ... eas sie ose om eco 91.62 
Average number of tons steel per inget 

mould.,,, ove ose eso eon ose 110,00 








Biast FURNACE PRODUCTION IN THE UNITED STATES. 
—The largest production of pig which has ever been made 
in America has lately been turned out by the C furnace of 
the Edgar-Thomson Steel Works at Braddocksfield, Pitts- 
burgh, the week’s production being 13574 tons of Bessemer 
| aes largest day’s work showed a result of a little over 

ms, 





ENGINES OF THE SS. “ ASSYRIAN 
MONARCH.” 

In our number of the week before last we published 
a two-page engraving showing elevations of the engines 
of thes.s. Assyrian Monarch, while on page 480 of the 
same number we gave a corresponding plan. We now 
give on the present and opposite pages illustrations 
showing the arrangements of these engines and their 
boilers in the vessel, and on page 542 we give in Figs. 9 
to 12 detailed views of the cylinders. We shall in a 
future issue publish further details, and until then we 
postpone our description. 








COMPOUND LOCOMOTIVES. 
To THE EDITOR OF ENGINEERING. 
Srr,—The number of your journal for May 20 contains 
a letter on “‘ Compound Locomotives,’’ which I cannot 
allow to pass without some remarks. The author of this 
letter, Mr. Rudolph Ziese, states that: ‘‘ M. A. Mallet, in 
France, and Mr. Pr. Schichau, of Elbing, in Germany, have 
been for a long time endeavouring to introduce the com- 





ees locomotive in the railway service ;”’ this is correct as 
ar as concerns myself, if the writer had added to ‘‘ France,”’ 
Spain, Austria, and Russia, where I have introduced this 
system, but I believe that the writer has much exaggerated 





4 S CATTELLECOENGS 





"IW <> <2 







yh 









the part which has been taken by Mr. Schichau in the 
matter of compound locomotives. 

In 1876, following up the introduction of the first com- 
pound engines on the Biarritz Railway, I endeavoured to 
introduce the system in Germany, and I had communica- 
tions on the subject with the locomotive works at Esslingan ; 
not coming to any arrangement. however, I abandoned 
the matter in Germany, and did not take out any patent, 
thus leaving the matter open to the engineers of that 
country. 

At the commencement of 188) M. von Borries, Regie- 
rung’s Maschinen Meister, at Hanover, after having, 
became informed of the good results obtained during the 
working of the Bayonne- Biarritz Railway — results 
which were published in a communication made to the 
Institution of Mechanical Engineers in June, 1879—resolved 
to experiment with the compound system on the State 
railways in Hanover, and he had made, according to his 
own ideas, and from his own drawings, four small tank 
engines of which two were fitted with cylinders of equal 
size, and two with unequal cylinders; these engines were 
built by Mr. F. Schichau, at Elbing. The results proving 
favourable, Mr. Schichau constructed some months later 
two small engines for the Eastern Railway of Prussia, 
these engines differing in some modifications of detail from 
those first made. It is this which makes Mr. Rudolph 
Ziese speak of Mr. Schichan as having ‘‘ been for a long 
time endeavouring to introduce the compound locomotive 
in the railway service.’’ Not having any interests in Ger- 
many, | willingly leave Mr. Borries and Mr. Schichau to 
take out at any time, ‘each on his own behalf, German 

tents for their improvements in compound locomotives ; 

ut I consider it unjust that Mr. Rudolph Ziese should in 
his letter omit all mention of Mr. Borries, who, in reality, 
was the first to introduce the compound locomotive into 
Germany. However, I may add that a locomotive on my 
- page was at work in June, 1879—that is to say more 
than a year before the trial made by Mr. Borries—upon the 
Kaiser Ferdinands Nord-bahn, of Austria, a line which 
forms part of the Vereins Deutcher Kisenbahn Ver- 
waltungen. I have too frequently received the hos- 
pitality of your pages for your readers to be ignorant 
that during many years past I have published designs, 
notes, and data relating to compound locomotives, and have 
made communications to foreign and English societies, 
exhibited engines, and received prizes and medals, Itis not 
necessary, thenefene, that I should speak of myself and my 
engines, of which, notwithstanding opposition of all kinds, 
I have already made a score, and of which the first have 
been more than five years in service. 

The letter of Mr. Ziese contains some technical observa- 
tions on the advantages of the system which he attributes 
to Mr. Schichau, but these remarks are but a reproduction 
of the arguments in favour of his own system which Mr. 
Borries has given in various articles recently published in 
the Organ fur die Fortschritte des Eisenbahnwesens and 
inthe Zeitschrift des Vereines Deutscher Ingenieure, articles 





of which a résumé has been given in the last series of 
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** Abstracts of Papers in Foreign Transactions,’’ published 
by the Institution of Civil Engineers. I will not reply 
here to these criticisms, because a complete reply is about 
to appear in the next number of the Organ. I may, how- 
ever, remark that the employment for a compound locomo- 
tive of an arrangement which does not permit of the engine 
being worked when desired as a non-compound engine, 
presents, apart from other inconveniences, an absence of 
security which causes too high a price to be paid for any 
apparent simplification obtained, and which should lead to 
the rejection of the arrangement of Mr. Borries and Mr. 
Schichau, particulary for engines working on main lines. 
Such are the conclusions arrived at by the experience of all 
engineers who have had any engines under their charge. 

I believe, moreover, that Mr. Zeise cannot know much of 
my system, as he makes amongst other remarks the unjust 
objection, that ‘“‘ by letting fresh or little-reduced steam 
enter the large cylinder, the work developed by it will be 
far greater than by the small cylinder, and in consequence 
the working parts on one side will be much more strained 
than on the other side,”’ &c. All who are acquainted with 
my engines know, that by the employment of a se!f-acting 
reducing valve (vide ENGINEERING, June 20, 1879, p. 517), 
any such inequality of effort in the two cylinders is abso- 
lutely prevented. Mr. Zieze adds, that ‘‘ perhaps nobody 
more than our firm (that of F. Schichau) recognises the merit 
and va'ue of M. Mallet’s labours.’’ I am desirous of believ- 
ing this ; but I should say that the only communication 
which I have ever had with Mr. Schichau was when I wrote to 
him about two months ago, asking him for some particulars 
of the engines which he had constructed. His reply was a 
refusal, pure and simple. This line of conduct is certainly 
entirely different to my own, which has always consisted in 
freely publishing the drawings and results obtained with 
the engines which I have made ; and, in fact, in putting all 
data relative to the question of compound locomotives 
freely at the disposal of those who asked for them. 

I must ask you to excuse the length of this letter, and 
remain, Yours truly, 

Paris, May 23, 1881. A. MALLET. 








THE PROPORTIONS OF CYLINDERS FOR 
COMPOUND ENGINES. 
To THE EDITOR OF ENGINEERING. 

S1r,—A controversy which took place some timeago in the 
columns of your contemporary, on ‘‘ Compound Engines,”’ 
showed how very meagre is the information we possess on 
this subject, but did little towards settling the vexed 
question amongst engineers as to the best cylinder ratio 
which it is advisable to adopt. 

An important contribution, however, has just been made 
to our knowledge on this subject in the recently issued 
report of the chief engineer of the Engine, Boiler, and 
Employers’ Liability Insurance Company, which seems 
likely to bring the question again prominently forward. 
As Mr. Longridge adopts a standard of comparison which 
I have myself adopted with a very large number of dia- 
grams, which have passed through my hands during the 
last few years, and as he arrives at similar results, but 
adopts somewhat different conclusions with respect to the 
best proportion of cylinders, &c., a few remarks on this 
point will probably not be uninteresting to your readers. 

In an article published in The Engineer (October 17, 
1879) a cylinder ratio of 4 to 1 was advised, and there 
seems to be a general concurrence of testimony amongst 
practical engineers in favour of this ratio for the pressures 
commonly used in this district, namely, 70 lb. and 80 lb. 
per square inch when the load is constant. 

Mr. Longridge, however, states that a ratio of 3 tol 
seems to be the best ‘‘ with about a tenfold ratio of expan- 
sion ;”” that will be with a final pressure of from 8} lb. to 
9} lb. in the large cylinder. My own experience led me to 
conclude some time ago that this terminal pressure was 
about the best, but not this ratio of cylinders. In deter- 
mining the best cylinder ratio, everything of course 
depends on the number of expansions we want to get, and 
the pressure at which we intend finally to release the 
steam. The theory of the compound engine is siniple 
enough. 

If there were a certain final pressure which was proved 
to be the best, and a certain definite point of cut-off in the 
high-pressure cylinder, which secured the best result from 
expansion, and minimised the loss from condensation inci- 
dental to a high rate of expansion, then the determination 
of the cylinder ratio in any particular case would be a very 
simple matter. 

I give below a rough formula which I have adopted with 
good results for some time, and which is based on these 
considerations. ‘This, I venture to think, will be found 
very simple and useful to those practically engaged in 
designing compound engines. 

It will be found convenient to refer to the point of cut- 
off in high-pressure cylinder by the number of tenths of 
the stroke during which the steam is carried on. We can 
then, by using decimal parts of these, consider any frac- 
tional part of the high-pressure stroke which may be 
thought necessary. 

Let R= ratio of expansion. 

n=the nnmber of tenths during which the steam is 
carried on in high-pressure cylinder; and 
r=the ratio of the cylinders. 


Then 
_ Rn 
10 


Or if P=initial pressure ‘absolute) in first cylinder and 
t = terminal pressure in large cylinder, we know that 


R= . so that substituting these values for R in the above 


Tr 


equation we get 
me Pn 


lué 





or, expressed in words, the cylinder ratio=-initial pressure 
Xnumber of tenths of stroke during which steam is carried 
on in high-pressure cylinder divided by ten times the 
terminal pressure in large cylinder. It will be seen that 
by varying the two factors n and ¢ we may adopt almost 
any cylinder ratio we think proper, and yet retain the 
same number of expansions, so that theoretically the 
proportion of cylinders is not an important matter, 
provided only we regulate the cut-off in high-pressure 
cylinder in accordance with it. 

Reverting to the above remarks respecting the best final 
pressure in largé cylinder and the best point of cut-off in 
small cylinder, I have observed that the most economical 
results seem to be attained in practice witha final pressure 
of from 8 lb. to 91b., and when the steam is cut off ata 
little less than half stroke in the high-pressure cylinders, 
or about 4$ tenths. As we have seen, this conclusion 
respecting the best final pressure is also very nearly that 
arrived at by Mr. Longridge. In practice there is usually 
a loss of about 2 Ib. in the final pressure from that which 
we should expect theoretically from the number of expan- 
sions, and it is important in using the above formula that 
this should be taken into account. In determining our 
cylinder ratio, therefore, the final pressure ¢ should be 
taken about 2 lb. higher than that to which we wish to 
work down the steam, or, say, 10} 1b. Taking then this 
theoretical terminal pressure, and a cut-off of 4} tenths in 
small cylinder, and substituting these values of n and ¢ in 
the above formula, the equation becomes 

pe PX45 _Px 4.5 
10 x 10} 105 
or expressed in words we have the following very simple 

Rule.—Multiply the initial absolute pressure in small 
cylinder by 4.5 and divide by 105, the quotient will be the 
best ratio of cylinders. 

If we refer this to, say, a pressure of 8)1b., in order to 
fix our ideas, we get, taking the absolute pressure 

95 «4.5 
105 
or as near as may be 4 to 1, which accords with the best 
ractice, and not 3 to 1 as suggested by Mr. Longridge. 

For 70 lb. pressure we should have : 

—— +53 64, and so on. 

105 


The great point which is generally overlooked in com- 
pound engines is the importance of cutting off in the low- 
pressure cylinder. The question has often been asked: 
‘* Since the ratio of expansion is determined by the point 
at which the steam is cut off in the high-pressure cylinder, 
what is the use of cutting off at all in the low-pressure 
cylinder ?”’ We often hear of the ‘‘gap’’ in compound 
engine diagrams, and Mr. Longridge refers in his report 
to the loss from expansion between the pistons and the 
drop at the opening of the high-pressure valves. 

The great loss from this cause can only be reduced to a 
minimum by having the cylinders so proportioned that 
the point of cut-off in large cylinder can be varied. The 
cylinder ratio given by the above rule allows the steam to 
be cut off at about half stroke in large cylinder, and gives 
a reasonable back pressure on the small piston, which pre- 
vents much useless expansion in the passage of the steam 
from one cylinder to the other, and also equalises very 
fairly the load on the two cylinders. Cutting off in the 
large cylinder is in fact as necessary as cushioning and 
compression in a single cylinder to reduce the loss from 
clearance, and serves a similar purpose. 

With the proportions suggested by Mr. Longridge, early 
cut-off in the large cylinder would cause too much back 
pressure between the cylinders unless the engines were 
lightly loaded, and steam cut off very early in small 
cylinder. 

The mode of comparison I have referred to is that of 
comparing the power obtained from the actual diagrams 
with the theoretical diagram for a single-condensing 
cylinder, working with the same initial pressure, and the 
same ratio of expansion. I find in adopting this mode of 
comparison in well-arranged engines an actual loss from 
theory of something like 25 per cent. The six cases given 
by Mr. Longridge show respectively a loss of 27, 13, 18, 25, 
22, and 9 per cent. 

Although Mr. Longridge refers to the last case where 
the loss is only 9 per cent. as the best result, the coal con- 
sumption in the case where the loss is 25 per cent. is actu- 
ally less. It will be readily seen that we may easily be 
misled by this mode of comparison, as sometimes, when 
the percentage of loss proves to be very low, it may be due 
to the defective state of the high-pressure piston, &c., and 
more steam passing to the low-pressure cylinder tkan is 
shown by the high-pressure diagrams. 

Most of the examples given in the report are from 
engines working with the cranks at right angles, and as [ 
do not find this to give the best results economically, I 
should like to say something in reference to these on 
another occasion. I am afraid I have already trespassed 
much too far on your space in the present letter. 

Wo. INGHAM. 

14, Gloucester-street, Oldham, May 23, 1881. 
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STRENGTH OF RIVETTED JOINTS. 
To THE EpitoR OF ENGINEERING 

Srr,—In the discussion that ensued on Professor Ken- 
nedy’s paper recently read before the Institution of Mecha- 
nical Engineers on the subject of rivetted joints, and reported 
in your journal of the 29th ultimo, I pointed out that, in 
in some experimental boiler burstings conducted some years 
since by the Manchester Steam Users’ Association, the 
rivetted joints, when burst by hydraulic pressure in the 
actual boiler, proved to be stronger than when pulled 
asunder in a testing machine; and I therefore urged the 
importance of further hydraulic boiler burstings in order to 





confirm these results. The suggestion appeared to me to 
be worthy of consideration, and therefore I trouble you 
with this letter with the view of calling further attention 
thereto. 

In the Manchester Steam Users’ Association’s experi- 
mental boiler, the strength of the double-rivetted joints was 
64.72 per cent. of the solid plate, and the single-rivetted 
joints 57.11 per cent. ; while in some double-rivetted sample 
strip joints, pulled asunder in a testing machine, the 
rivetting being as nearly as may be similar to that in the 
boiler, the strength was only 53.84 per cent. of the solid 
plate, and in the single-rivetted joint 41.02 per cent. Thus 
the double-rivetted joint attained a higher breaking strain 
by 20 per cent., and the single-rivetted joint by 40 per cent. 
in the boiler, than when pulled asunder in a testing 
machine. In the experimental boiler, the actual bursting 
pressure with double -rivetted longitudinal seams was 
310 lb., whereas, according to the testing machine, it should 
have been only 259 1b. With the single rivetted seams, the 
actual bursting pressure was 275lb., while, according to 
the testing machine, it should have been only 197 lb. 

As many of your readers will be aware a boiler was recently 
burst experimentally by hydraulic pressure at the works of 
the Birchills Hall Iron Company, at Walsall. The diameter 
of that boiler was 10 ft. 4in., and the thickness of the plate 
at the longitudinal seam of rivets at which it burst as nearly 
as could be taken ;°;in., the thickness having been wasted 
away from y;in. Mr. Richards, in his very able report on 
the explosion of the sister boiler which occurred on Satur- 
day May 15, 1880, in calculating the strength of that 
boiler, took the value of the single-rivetted lap joint as 
equal te 39 per cent. of the solid plate. On this basis the 
pressure at which the experimental boiler ought to have 
burst under the hydraulic test was 841b., whereas the 
pressure at which the boiler did burst was from 112 |b. 
to 120 lb. 

Again, Mr. Bindon B. Stoney, M.A., in a valuable paper 
on the strength of single-rivetted lap joints presented to 
the Royal Irish Academy on the 22nd of June, 1874, gives 
the ‘* breaking strain of a single-rivetted lap joint of good 
proportions, with punched holes, as 44 per cent. of the 
solid plate,’’ whereas the strength of the single-rivetted 
lap joint in the Manchester Steam Users’ Association 
experimental boiler when burst by hydraulic pressure 
proved to be 57.11 per cent. 

In all the cases referred to above the plates were of iron. 

These figures will suffice to show the discrepancy of view 
that at present exists, and which it is most desirable should 
be cleared up. It is of course desirable that the experi- 
ments on rivetted joints by the Research Committee of the 
Institution of Mechanical Engineers should prove of service 
to boiler makers. But these experiments have hitherto 
been confined to the pulling asunder of sample strip joints in 
a testing machine, and therefore their application to actual 
boilers is a matter of induction. I venture to think it is 
an assumption, and an unfounded one. On such a ques- 
tion it is desirable to arrive at nothing less than positive 
demonstration, and to do this I see no alternative but to 
construct one or more boiler shells, and burst them with 
hydraulic pressure, and when it is remembered that rivetted 
joints have not only to be strong, but steam er water- 
tight, I think it will be seen that nothing short of this will 
suffice. 

It would not be necessary to construct complete boilers 
for this purpose. A cylindrical shell about 9 ft. long, 
so as to contain about three belts of plating and fitted with 
hemispherical or cambered ends, would no doubt be suffi- 
cient. The cost of renewing the cylindrical portion of such 
a shell, after each burst, with different pitches and different 
diameters of rivets, &c., would not be serious. 
The Institution of Mechanical Engineers, with its ample 
funds and the array of talent in its Council and other 
officers, could surely have no difficulty in accomplishing 
this object, and I therefore throw out the suggestion trust- 
ing it will receive full consideration and lead to some useful 
practical results. 
I may add that a complete set of photographs showing the 
series of experimental boiler burstings with explanatory notes 
giving concisely the results arrived at with the deductions 
to be drawn therefrom, as well as sections cut out of the 
boiler showing the actual rents, are to be seen at the offices 
of the Manchester Steam Users’ Association, and should 
any member of the Institution of Mechanical Engineers 
wish to consult them for scientific purposes they will be 
open to his inspection. 
I am, Sir, yours faithfully, 
LAVINGTON FE. Fiercuer, 
Chief Engineer. 
Manchester Steam Users’ Association, 9, Mount-street 
Albert-square, Manchester, May 20, 1881. 





LIGHTNING CONDUCTORS. 

To THE EpIroR OF ENGINEERING. 
S1r,—Referring to my letter on Lightning Conductors 
in your last issue, I see | inadvertently used the word 
‘* feet’’ instead of ‘‘ yards’’ when speaking of resistance. 
This will, no doubt, have been noticed by those who read it. 

Yours, &c., 
SAMUEL VYLE. 
22, Borough-road, Middlesbrough, 
May 24, 1881. 





To THe EDITOR OF ENGINEERING. 
Srr,—In Mr. Vyle’s letter in ENGINEERING of 20th 
inst. the question is put as to the best method of cesting 
conductors on lofty chimneys, the summits of which are 
difficult to reach. Mr. Vyle thinks that his patent forms 
a complete answer, but it is only right that publicity 
should be given to the fact that so long ago as 1876 
Major Armstrong, R.E., recommended the addition of an 





insulated testing wire to lofty lightning conductors, which 
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recommendation was forwarded officially, was favourably 
considered, and is recorded on documents. oH 

Most of the conductors on W. D. buildings can_be 
easily reached, and a testing wire temporarily attached at 
any point during the test. ‘This is much to be preferred to 
a fixed wire, because compound conductors have several 
“earths” and branches, and each part should be tested. 
Moreover, a fixed testing wire is more likely get out of 
order than the conductor itself, and am personally 
decidedly of opinion that it is better to use a continuous 
double conductor in all situations. A copper conductor, 
half a pound per yard, carried up one side of a spire and 
down the other, costs no more than a single conductor one 
pound per yard, and possesses the important advantage 
that if one side become inefficient, the conductivity of the 
remainder is enough to save the spire from serious damage 
by lightning. Moreover, the continuity of the whole con- 
ductor can be tested from the bottom on a dry day (and 
all such tests should be made in dry weather) without 
either ‘‘ Steeple Jacks” or fixed testing wires. 

I am not aware that a double conductor has ever been 
applied to a chimney or spire in the manner now suggested. 
For such situations it would seem to be a good arrange- 
ment. Mr. Vyle at theend of his letter compares his test- 
ing apparatus with mine, which he calls elaborate and 
costly before he knows either the cost or the details. He 
also states that the Wheatstone balance coils have a 
range of over one million ohms, the range of Mr. Vyle’s 
knowledge of the Wheatstone balance being apparently 
confined to a particular instrument. An examination of 
Mr. Vyle’s specification shows that he proposes to add to 
every lightning conductor an apparatus which with a 
voltaic test battery I have had estimated at 5/. Inasmuch 
as an efficient conductor ought to be erected on a chimney 
for about 2/. 10s. per 100 ft. of height, it seems that the 
cost of Mr. Vyle’s testing apparatus is excessive. Ina 
town with 200 conductors so fitted, the testing apparatus 
would cost 10001. ! Again, Mr. Vyle proposes that the tests 
should be made by people with no technical knowledge, and 
as he makes no provision for testing the electrical 
resistance of the earth connexion, that portion of the 
conductor which requires the most attention and often 
tests at high figures, it is perhaps of little importance who 
carry out his tests. 

On the other band, if an electrician living in the above 
town were provided with one portable absolute testing 
arrangement (such as the one I have designed, which costs 
less than 81. complete), he could test the 200 conductors 
at a nominal charge, and hand to each owner, say twice a 
year, a statement of the ‘‘earth’’ and “‘line’”’ tests which 
might, with advantage, be recorded in a small book and 
guarded for future reference. Experience at all events 
has convinced me that accurate tests and skilled labour are 


essential. 
J.T. B., B.E. 





NEW ZEALAND RAILWAYS. 
To THE EpiToR OF ENGINEERNG. 

S1r,—The description of the line of railway on which 
occurs the bridge over the Manawatu river, illustrated in 
your issue of the 20th instant, contains an inaccuracy which 
I trust you will allow me to correct. It is said that the 
cost of the railway, as projected, was not to exceed 50001. 
a mile, but ‘‘ the actual cost of the work entirely falsified 
the first estimates. Over the whole distance the expense 
of constraction and equipment was 11,4001. per mile, while 
the section of 1 in 15 cost over 28,0001. per mile.’’ 

This line was never estimated to cost no more than 50001. a 
mile, which was merely the sam which the Legislature hoped 
would prove sufficient to give them a complete system of 
railways. It was well known that this particular line 
would be much above the average, but not only was this 
knowledge not founded on accurate estimate, but no white 
man had ever passed over the country through which the 
line is now being built. 





Yours truly, 
JOHN CARRUTHERS. 
9, Great Queen-strect, Westminster, 
May 25, 1881. 





MACHINES FOR PRODUCING COLD AIR, 
To THE EDITOR OF ENGINEERING. 

_ Srr,—The letter of Mr. (toodwin’s, published in your 
issue of May 20th, is certainly a good puff for Mr. Light- 
foot, but aside from this, it is a strange medley of incon- 
sistencies. From a vague impression that I am a believer 
in an ‘‘exploded theory,’’ he straightway jumps to the 
conclusion that because of this belief I am unable to com- 
prehend arguments ‘‘ based upon modern theories.”” Inas- 
much as I am not an applicant for a seat in Parliament, 
the question of belief has no special significance, and need 
not be farther discussed. I deem it of more importance to 
establish facts than to undertake to bolster up any theories 
ancient or modern. In my last letter, in proof of my 
positions, I quoted from Mr. Lightfoot, this proof Mr. 
Goodwin accepts, but rejects the logical sequence. 

To the point 1 have raised as to loss of production by 
Mr. Lightfoot’s method, Mr. Goodwin brings forward the 
claim that this ‘‘is in great measure compensated by a 
recovery of a portion of the power expended in compression.”’ 
The extreme limit of this wonderful saving would be the 
recovery of all the power expended (less the friction) and 
all the air discharged at its initial temperature. In short, 
a complete plant of cooling machinery that would not 
produce any cold. In mechanical refrigeration cooling is 
the objective point. The recovery of a portion of the 
power expended is a secondary consideration, and has 
value only to the extent it can be carried withont loss of 
production. 

When liquefaction is caused by an “ external machine,” 
the loss in efficiency of the machine would be about 1 per 








cent. for every 10 deg. rise in the temperature of the air 
before entering the compression cylinder; the gain in 
recovery of power in the manner indicated by Mr. Goodwin 
would be 1 per cent. for every 10 deg. rise in the terminal 
temperature of the expanded air. 

The paragraph given in ‘‘ proof of the accuracy of Mr. 
Goodwin’s views” is eget d in every sense, not clearly 
expressed, and no evidence adduced to justify the assump- 
tions made. The summing up of all these incoherent 
‘* views’ results in a confession of faith in the merits of 
Mr. Lightfoot’s machine. 

What I have written from the first has been with the 
intent to give practical confirmation to purchasers of 
machines and the public generally, and not in the interest 
of any manufacturer, consequently I make no comments 
upon Mr. Goodwin’s eulogistic remarks, deeming the 
advertising columns as the more appropriate place to set 
forth the pre-eminent qualities of special machines. 

Very truly yours, 
J. K. K1nBourn. 
5, East India Avenne, Leadenhall-street, E.C. 





To THE EDITOR OF ENGINEERING. 

Srr,—When I last addressed you on this subject, I was 
in hopes that for the present at least I should not have to 
trouble you with further correspondence. As, however, 
the letter of Mr. J. J. Coleman, in your last issue, opens 
up one or two points upon which i should like to render 
some explanation, I therefore venture to again ask your 
indulgence as well as that of your readers. 

I cannot admit thatin the discussion with Mr. Kilbourn, 
‘the main point was lost in a cloud of scientific mud,’’ not- 
withstanding that the solution seems to have been too thick 
for Mr. Coleman. 

Apart from the extreme clumsiness of the apparatus my 
objections to the system of abstracting moisture by external 
cooling previous to expansion are briefly these: 1. That in 
tropical climates under the usual conditions which prevail 
in a chamber for the preservation of meats, the spent cold 
air before its introduction to the condensing apparatus 
would have a temperature so high that only a small amount 
of moisture could be deposited, the balance remaining in the 
air and being discharged as ice, after having imparted its 
sensible heat and its latent heat of both vaporisation and 
liquefaction to the cold air, which is consequently raised in 
temperature. The snow also is apt to cause mechanical diffi- 
culties in the expansion = er and on the slide faces, 
proper lubrication of parts being prevented, except at the 
expense of copious supplies of glycerine. 2. That in a very 
large number of cases, as, for instance, on board ships, 
where a small refrigerator is employed, firstly, for pro- 
ducing ice: secondly, for keeping a meat chamber at a 
temperature of, say, 20 deg. Fahr.; and, thirdly, for 
maintaining an outer compartment at about 50 deg. Fahr. 
for cooling wine, storing vegetables, and thawing meat (the 
cold air after leaving the machine passing successively 
through these various rooms), the spent air would be so 
much raised in temperature that it would be initially very 
nearly as hot as the partially cooled compressed air, and 
would have so little cooling power that probably the pipes 
and condensing apparatus might be wholly swept away 
without sensibly affecting the action of the machine. 

With my process these objections do not obtain. In the 
tropics there is an abstraction of moisture to the same 
degree of dryness as in temperate climates, no matter what 
the temperature of the cooling water is, and no matter to 
what extent the spent air is heated before its re-admission 
to the compression cylinder, and this abstraction of 
moisture can either be regula by hand or controlled 
automatically as conditions vary. Thus there is an abso- 
lute immunity from all danger of formation of ice, and the 
expansion cylinder and valve faces can be oiled with an 
inexpensive lubricant, just as in an ordinary steam engine. 

I submit that Mr. Coleman is entirely wrong in stating 
as a ‘matter of fact’? that in my process the heat 
liberated in condensation of the vapour goes to the debit 
of production of cold, while in his plan by communicating 
it to the waste air leaving the chamber (a transfer, the 
existence of which I can only admit to a partial degree) 
it is got rid of without reducing the efficiency of the 
machine. The correct statement is that though with 
external condensing pipes a lower terminal temperature 
should be reached with any given air pressure than with 
condensation during expansion, yet this extra cold is only 
obtained by an extra expenditure of steam power, for while 
the work done in compression is increased (from the higher 
initial temperature of the air) the work given off in expan- 
sion is reduced. 

In reference to this question of relative final temperatures, 
a great deal has been said as to the theoretic side, while 
actual fact as exhibited in the machines themselves has 
not been touched upon. Now, though I admit that with 
an increased consumption of steam, a machine with external 
condensing pipes should, theoretically, with any given air 
pressure, produce a somewhat lower final temperature than 
should be obtained by my process, I am not aware that 
this expectation is actually realised, and so far as I have 
been able to ascertain from those persons using the 
machines in question, the production of cold is as great, if 
not greater, in my 1efrigerators as in those on the Bell- 
Coleman system. 

I will not trespass on your space to enter into any defence 
of my adoption of the ‘‘elaborate surface-condensing 
arrangements,’’ &c., mentioned by Mr. Coleman, but may 
just say that I am in no way bound to avoid injection of 
the cooling water, which would not in any degree affect 
the drying of the air, but do so as I consider a surface 
cooler more simple, more efficient, and decidedly less 
troublesome. 

I am, Sir, your obedient servant, 
T. B. LigHTFoor. 
Dartford Iron Works, Dartford, Kent, May 23, 1881. 








FIRING HEAVY ORDNANCE BY 
ELECTRICITY. 
To THE EDITOR OF ENGINEERING. 

S1n,—All the causes of the bursting of the gun on board 
H.M.S. Thunderer enumerated as probable in the letter of 
the 4th of February would be aggravated by the rapid 
transmission of an electric current and spark used to ignite 
the powder. 

As steel has such an attraction or affinity for lightning 
or electricity, any shell in a gun fired! by electricity, might 
be also exploded as soon as the powder, and any crack or 
flaw in the steel would be opened, widened, and extended 
by the electric shock, the concussion of the charge of 
powder when exploded, or the bursting of the shell when 
confined in the muzzle of the gun. It is also reasonable 
to suppose that the very nature of the steel would be 
entirely changed by repeated currents of electric fluid and 
induced electro-magnetism that might produce effects never 
expected. 

How far these currents of electricity may have affected 
the guns of H.M.S. Thunderer is a sabjest well worthy of 
consideration in the proposed new experiments with 100- 
ton guns at Woolwich. Kindly direct attention to these 
important questions of national defence, and oblige, 

Yours sincerely, 
GEORGE Fawcvs, 

3, Prior’s-terrace, Tynemouth, May 23, 1881. 








NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

New Railway at Ripley.—A movement is on foot to 
induce the Great Northern Railway Company to run a new 
line through the town of Ripley, the branch to join the 
line at Codnor Park. 

New Railway through the Spen Valley.—It is pro- 
posed to lay a new line of railway between Halifax and 
Batley, in connexion with the Great Northern Railway. 
The project isto put the metals from Picklebridge, vid 
Scholes, Cleckheaton and Heckmondvike. The monopoly 
of the‘Lancashire and Yorkshire Railway Company in this 
district would be destroyed if the ‘‘ powers’’ to lay the line 
can be obtained. 


Goole Water and Gas Supplies.—A scheme is being for- 
warded for securing to Goole a plentiful supply of water, 
which it is hoped will be purer than that obtained from 
the wells inthe town. The gas works are also to be trans- 
ferred from the trustees of the Aire and Calder Navigation 
to the local authorities. One-third of the capital of the 
new company is to be provided by the Goole Local Board, 
another third by the trustees of the Aire and Calder 
Navigation Company, and the remainder by the public. 
The gas works are to be purchased from the Aire and Calder 
Company at an estimated cost of 35,000. With regard to 
the water works, it is proposed to sink a well into the red 
sandstone near Raweliffe Bridge and from there to pump 
the water to two towers in the town of Goole, three miles 
distant. These towers will be 120 ft. high. 


Water Supply of Scarborough.—The works for supply- 
ing Scarborough with water from a new source at Seamer 
Junction are being procezded with rapidly. The cost of 
these works will be about 20,0001., and they are being 
carried out under the inspection of Mr. Filliter, engineer, 
Leeds. 


New Miners’ Association.—The South and West York- 
shire Miners’ Associations have amalgamated under the 
style of the “‘ Yorkshire Miners’ Association.”’ Ninety- 
eight lodges belonging to the two associations have given 
in their adhesion to the new society. Some fifty lodges 
are yet holding aloof. 


Hallamshire Steel and File Company.—The directors 
of this company announce a profit for the past year of 
34671. The dividend amounts to 7} per cent., pe sum 
of 14441. is carried forward to next year’s account. 


The Stephenson Centenary.—A special committee has 
been appointed at Chesterfield to make arrangements for a 
public celebration in that town of the centenary of the 
birth of George Stephenson. The public bodies are taking 
the matter up with spirit, and the occasion will be made a 
general holiday in the town and district. 





INTERNATIONAL EXHIBITION OF MILLING Ma- 
CHINERY : Erratum. —lIn onr last week’s article on this 
subject a typographical error occurred on page 520, first 
column, line 17 from the top, the name of ‘‘ Messrs. H. 
Stopes and Co.’’ being printed ‘‘ Hopes and Co.”’ 





Stream Fire Enorne.—The recent trials at Carlskrona 
between steam fire engines manufactured by Messrs. Shand, 
Mason, and Co., Messrs. Merryweather and Co., and 
Messrs. Ljusne, of Sodorhamn, Sweden, left the last-named 
maker —who has copied, with but indifferent success, Ame- 
rican models—far behind. The report of the judges on these 
trials gives the preference to the Shand and Mason engines 
as compared with Merryweather. The performances of the 
former were better during the experiments than those of 
the latter; but the judges state that “‘the differences between 
the qualities of the fire engine which appeared at the trials 
do not seem to us to be alone sufficient for deciding which 
engine should have the preference.’”” As regards the 
boilers, they consider those made by Shand and Mason of 
greater advantage in simplicity and ease of repairs. On the 
other hand, the Merryweather pumps are reported as the 
simplest. Speaking of the Ljusne boiler, the judges say 
that the inside is so inaccessible that if a set of tubes 
should leak in the upper tube plate, one or more rivets 
aes have to be cut out before the necessary repairs could 

made, 
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NOTICES OF MEETINGS. 

Tue INSTITUTION OF CIVIL ENGINEERS.— Ordinary mecting, 
Tuesday, May 3ist,at 8 p.m, Paper to be read and discussed: 
“The Production of Paraffin and Paraffin Oil,” by Mr. Richard 
Henry Brunton, M. Inst, C.E. 

PuysicaAL Sociery.—Saturday, May 28th, at 3 p.m. The 
following communications will be made: “On the Change of 
State from Solid to Liquid,” by Professor Poynting. “ Illustrations 
of Fresnel'’s Theory,” by C. J. Woodwar< 
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The Publisher desires to draw the attention of Manufacturers and 
Purchasers to the advantages offered by the INFORMATION AND 
INQUIRY ROOM now established at the new offices of this Journal. In 
this room are kept for the benefit of visitors, files of the principal English 
and foreign technical journals, and the circulars and catalogues of the 
leading manufacturers in the Engineering Trades, either for reference or 
distribution, A classified arrangement of the various advertisements 
which appear either continuously or from time to time in ENGINEERING 
will also be available for reference, Manufacturers are invited to con- 
tribute their catalogues and circulars, which will be indexed and placed 
under the care of an attendant, 
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THE ALLOYS OF MANGANESE. 

Wuen the metal manganese was first discovered 
in 1774 by Fredrik Gahn, the celebrated Swedish 
mineralogist and chemist, in reducing it from the 
natural oxide in a small crucible, nobody could have 
foreseen that the identical body, only combined with 
a few per cent. of carbon and iron, would, a hundred 
years hence, be produced in the largest blast fur- 
naces, and at not very much greater cost than 
common crude iron. When this greyish-white and 
very brittle metal was first made known, its pro- 
perties seemed to render it unfit for any practical 
use, as it required a very great heat for its reduction 
from the ore, and when exposed to damp air, it 
would rapidly decay or crumble to pieces, Although 





the metal was known to exist to some extent in the 
so-called “ spiegeleisen,” and although it was many 
years ago thought to be essential in the manufac- 
ture of the very best German shear steel, nobody 
took the trouble to produce metallic manganese on 
purpose. Oxidised manganese was, however, at an 
early date, a frequent admixture in the manufacture 
of ordinary cast steel or crucible steel, and by 
the Sheffield steelmakers particular cleansing or 
strengthening properties were attributed to it, in 
more good belief than reality. 

It was only after M. A. Valenciennes, in 1870, 
had succeeded in producing, in a magnesia crucible 
with a gas furnace, pure manganese metal in the 
molten state from pure hyperoxide of manganese, 
and had exhibited this to the French Academy, 
that fresh attention was directed upon this peculiar 
and, as is now generally acknowledged, highly useful 
metal. Thus, Dr. John Percy, in 1873, proposed 
to employ manganese instead of nickel in the manu- 
facture of German silver, an alloy which contains 
copper and zinc besides. At that time also H. 
Tamm was able to produce an alloy of manganese 
and iron, with 96 per cent. of the former ; while at 
Jauerburg, in Carniola, ferro-manganese, an alloy of 
iron with carbon and up to 30 per cent. of manga- 
nese, had been successfully produced in the charcoal 
blast furnace and on a large scale. Since then the 
production of either pure metal or of its alloys 
with iron has been attempted by many English and 
foreign metallurgists, and by the employment of 
very different methods. The palm must, however, 
be given to those who have succeeded in producing 
ferro-manganese containing from 80 to 90 per cent. 
of the metal, by using the ordinary blast furnace as 
a reductor and coke as fuel. Such specimens were 
largely exhibited at the late Diisseldorf Provincial 
Exhibition by the Phoenix Iron Company, of 
Ruhrort, and the Gutehoffnungs-Hiitte of Ober- 
hausen, while alloys of manganese with copper, 
zine, tin, and lead were shown by the Brothers 
Heusler, of Dillenburg, in Nassau. They are 
remarkable for their extraordinary strength, tough- 
ness, and hardness, which may be produced at 
will by varying the quantities of the component 
metals. 

When we look at the progress which the produc- 
tion of ferro-manganese—or, as we now may well 
call it, “ crude manganese”—has made during the 
last few years, we find it to be quite astonishing. The 
reduction of manganese in combination with iron 
and carbon was attempted as long ago as 1863 by 
several metallurgists, such as Prieger, Bessemer, 
and others, who employed crucibles, and by W. 
Henderson, who used the Siemens furnace for this 
purpose ; and while the latter succeeded in getting 
a compound with about 30 per cent., the crucible 
process was able to produce an alloy with 60 per 
cent. of manganese, spiegeleisen at that time 
hardly ever containing above 12 per cent. of the 
metal. This was the state of the manufacture of 
manganese compounds when, at the Vienna Inter- 
national Exhibition in 1873, the “ Krainer Eisen-und 
Stahlwerks-Gesellschaft,” of Laibach, in Carniola, 
produced sp&cimens of spiegeleisen with nearly 20 per 
cent., and others of ferro-manganese of afar higher 
percentage, which were then considered assomething 
quite wonderful among metallurgical products. For, 
as was stated, they were products of the blast fur- 
nace, and very many tons of these compounds could 
every day be tapped from the blast furnaces of 
Jauerburg and Sava. Though these statements 
met at first with some incredulity, it was neverthe- 
less confirmed that the technical managers of the 
company, Chevalier von Banz and Mr. C, Luckmann 
had indeed succeeded in employing the ordinary 
blast furnace with charcoal as fuel, for the produc- 
tion of the above-named compounds from a mix- 
ture of calcined carbonates and hydrates of iron, 
with manganese ore from Vigunsza. The samples 
showed the characteristics of spiegeleisen up toa 
content of 20 per cent. of mangafese.; above this, 
they lost all crystalline appearance, and became 
non-magnetic, with an almost homogeneous or fine- 
grained fracture. Some of these samples, taken at 
the Exhibition, gave by analysis, in 100 parts: 

Carbon .. .. 583 5.81 528 5.97 
Manganese «.. 22.46 23.48 28.70 35.04 


This great success stimulated the managers of the 
Reschitza Iron Works, in Hungary, to imitate the 
process, and after a good deal of trouble they were 
able to produce with a slag, containing principally 
lime, manganese, iron, and alumina, and only 
slightly above 20 per cent. of silica, a compound 





with over 35 per cent. of metallic manganese. At 
the same time, in 1874, M. Jordan, at the St. Louis 
Iron Works, near Marseilles, also succeeded in 
getting from the blast furnace ferro-manganese 
with 20 to 25 per cent. At Terrenoire the Siemens 
furnace had been tried, since about 1868, in such a 
manner that bricks were made from an intimate 
mixture of calcareous oxide of manganese with 
ee we Mokta iron ore, fine coal, and pitch, which 

ricks were then burned and strongly heated in the 
Siemens furnace with an addition of spiegeleisen, 
when alloys with 60 per cent. could be obtained. 
The blast-furnace process at Terrenoire, has, how- 
ever, only been in use since 1877 ; and though over 
3 tons of coke are required for 1 ton of ferro-man- 
ganese, an alloy containing from 72 to 74 and even 
80 per cent. of manganese can be now made there, 
when a very basic and refractory green manganese 
slag is aimed at. 

At the Diisseldorf Exhibition of 1880, the 
Phoenix Company of Ruhrort exhibited specimens 
of ferro-manganese from the blast furnace, made 
with coke and an extremely basic slag, in which 
silica is mostly replaced by alumina. They con- 
tained from 22 up to 77 and 80 per cent. of man- 
ganese, while the Gutehoffnungs-Hiitte of Ober- 
hausen was able to show samples containing 75 per 
cent. of manganese with about 5 percent. of carbon, 
and besides iron Only traces of sulphur and phos- 
phorus. 

Such is the present state of manufacture of “crude 
manganese,” which will find a still larger use in the 
metallurgy of steel the more the basic Bessemer pro- 
cess spreads, as its addition is necessary to restore to 
the overblown iron the required amount of carbon 
and to.free it by the aid of manganese from its last 
traces of sulphur, which are left even after phos- 
mere is entirely eliminated. The success of the 

last-furnace process depends, next to a high tem- 
rature and to an extremely basic slag with very 
ittle silica, to an intimate mixture of the oxides of 
iron and manganese as it is found in the natural 
carbonate ore or the knebelite ore of Sweden, 
which is a silicate of equal proportions of protoxide 
of iron and manganese. Whenever the mixture is 
artificial, the most intimate contact must be looked 
for, because the reduction of manganese is much 
more owing to the action of metallic iron than to 
that of carbon, the former playing an intermediate 
réle because it is easily reduced by carbon, and then 
helps to render the manganese metallic. 

Besides the alloys with iron and carbon, those 
with copper, tin, and zinc, are, as before mentioned, 
destined to become of great importance for many 
industrial, and especially mechanical and engineer- 
ing purposes. It is as long ago as 1848 that the 
late Chevalier von Gersdorff, of Vienna, succeeded 
in producing alloys of manganese and copper, 
and that soon afterwards Professor A. von 
Schrétter, Master of the Mint at Vienna, made 
similar compounds by reducing a mixture of oxides 
of manganese and copper with charcoal in a crucible 
at a very high temperature, which compounds con- 
tained from 16 to 20 per cent. of manganese 
Professor von Schrétter was also the first to sub- 
stitute manganese for nickel in German silver and 
similar alloys, as was later on proposed by Dr. 
Percy, in London (as already noted above), and by 
Mr. Allen, in America. The low price of nickel 
that time seems, however, to have prevented t 
more general application of manganese for this pur- 
pose. Since Von Gersdorff's endeavours to produce 
an alloy of manganese with copper, but few experi- 
menters seem to have followed this path. Thus we 
find only in 1876, in Germany, Brothers F. and C. 
Heusler, of Isabelle-Hiitte, at Dillenburg in Nassau, 
E. Biermann, of Hanover, and 8. Elster, of Berlin, 
as manufacturers of manganese-bronze; while at the 
Paris Exhibition of 1878 similar alloys were shown 
by the White Brass Company of London, and by a 
copper works in Southern France, which exhibited 
an alloy of 7.5 copper with 25 manganese, under 
the name of “ cupro-manganese.” 

While most experimenters had succeeded in 
combining both metals in statu nascendi, that is 
by simultaneous reduction from their respective 
oxides, Heusler Brothers, of Dillenburg, recognised 
a greater advantage in reducing metallic manganese 
from pure pyrolusite for itself, and afterwards 
alloying it in any required proportion with other 
metals, The reduction takes place in large plum- 
bago crucibles with an admixture of carbon and of 
very basic materials by which, after six hours’ 
smelting in a powerful coke fire, “crude man- 
ganese” is obtained, this containing 90 to 92 
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per cent. manganese, 6 to 6.5 carbon, 0.5 to 
1.5 iron, and 0.5 to 1.2 silicon. The crude 
metal can be refined to contain 94 to 95 per 
cent. of manganese when it is remelted with a 
suitable flux, and this metal contains only com- 
bined carbon, while in its crude state graphitic 
carbon also is almost always present. The refined 
metal is white with crystalline fracture, and it 
oxidises slowly when exposed to damp air ; it is, 
therefore, soon combined with copper, thus forming 
“manganese-copper” with 70 parts of copper and 
30 parts of manganese. The alloy is either cast in 
ingots or shot and becomes a commercial article in 
this state ; its fracture is of steel-grey colour and 
very close, and it is not difficult to combine it in 
any proportion with other metals or alloys of 
metals, such as brass, bronze, gun-metal, bell-metal, 
yellow metal, and others. The same combination has 
been found a very powerful “physic” in refining 
copper, because the manganese will take up all 
oxygen which is absorbed by the bath of refined 
copper in the refining furnace before it is made 
tough, either by an addition of lead, or by an inser- 
tion of a pole of green wood. Trials made at the 
Mansfeld Copper Works, have proved that an addi- 
tion of 0.45 per cent. of manganese-copper is 
sufficient to toughen copper, which only retains 
from 0.005 to 0.022 per cent. while the greater 
portion, after having taken away the absorbed 
oxygen, is carried off in the refinery slag. 
Manganese-copper has also a beneficial influence 
upon the toughness and density of thin copper 
castings, such as thin sheets, tubes, kettles, caul- 
drons, and other kitchen utensils, which formerly 
were beaten or pressed in shape ; copper cast with 
an addition of the alloy shows itself extremely 
tenacious, and tubes of 3 centimetres (1} in.) dia- 
meter and only 1.75 millimetres (0.07 in.) thickness 
will stand a pressure of over 1100 lb. per square 
inch, when water begins to be pressed through the 
pores of the metal. It appears that “ cast copper,’ 
which can be brought in any required shape with- 
out the necessity of soldering, beating, hammering, 
pressing, or drawing will in future playa consider- 
able part in the arts and manufactures. 

** Manganese-bronze,” that is an alloy with copper 
and 1 to 10 per cent. of manganese, which has 
been introduced by Mr. P. M. Parsons, is already at 
this time highly appreciated for its excellent quali- 
ties, that is its strength, ductility, toughness, and 
hardness. The greatest absolute cohesion of man- 
ganese-bronze was found with a content of 1 to 4 
per cent. of manganese, while with a greater pro- 
portion it becomes less, and with above 12 per cent. 
the alloy is too brittle to stand any great pressure. 
The subjoined Table gives the results of trials 
made with some alloys of varying composition upon 
the testing machine at Friedrich-Wilhelmshiitte 
to ascertain their absolute breaking strength in 
kilogrammes for one square millimetre, and in tons 
per square inch, and the elongation in per cent. 
before rupture takes place. 

Copper (parts) ... ove 96 95 94 90 

Manganese (parts) _... ‘ 5 6 10 

Breaking strength (kilo- 

ammes per square 
millimetre) ... oe 19.0 20.62 
Breaking strength (tons 
per square inch) - 12.3 13.24 13.46 11.02 

Elongation (per cent.) 14.6 10 14.6 5 

This Table shows the results with raw ingots; 
the strength is, however, greatly increased by 
rolling or hammering, as is also the case with 
copper. 

** Manganese German silver” was made from 70 
copper, 15 manganese, and 15 zinc; but as this 
alloy proved rather brittle in the rollers the pro- 
portions were altered to 80 copper, 15 manganese, 
and 5 zinc, when a beautiful white and ductile 
metal was obtained, which would take a high 
polish. It appears however that the ordinary 
nickel alloy will only be gradually superseded by 
manganese compound. 

Of far greater importance are the “ manganese 
tin and zine bronzes,” which were perhaps amongst 
the first upon which experiments were made on 
a large scale. They were obtained by adding to 
an alloy of copper, tin and zinc, a certain quantity 
of “manganese copper,” viz., the combination of 
70 copper with 30 manganese as above described, 
by which an increase of at least 9 per cent. of 
strength is obtained over the ordinary alloy. This 
seems to be greatly due, as in the case of the 
refined tough copper, to a chemical action of the 
manganese ; for all ordinary bronzes contain more 
or less oxides of copper and tin, which are reduced 


20.8 16.56 








to metal by the action of the manganese. An 
addition of manganese seems, however, to have also 
physically a strengthening effect, and an addition 
of from 3 to 6 per cent. of manganese copper has 
been experimentally found to suit the purpose best. 
Manganese and tin combine as readily as manganese 
and copper ; tin, however shows, as in ordinary 
bronzes, a tendency to separate itself in the middle 
of thick castings from the other alloys, because it 
remains longest i in a fluid condition, and under the 
process of solidification it seems to get squeezed 
out in those parts of a casting which retain the heat 
longest. An important series of experiments made 
at Isabelle-Hiitte have shown that the strongest 
“manganese tin-bronze” is obtained by alloying 
85 copper with 6 tin, 5 zinc, and 5 manganese- 
copper, so that the cooled product retains something 
above 1 per cent. of manganese. The best mode 
of procedure is first to melt the copper in a 
crucible, then to add successively tin and zinc, but 
manganese-copper only at the last moment, when 
the metals are well stirred up with a rod made 
from gas-retort graphite; a reaction upon the 
oxides of the metallic bath is clearly noticed, as it 
begins to boil and to emit sparks after the addition 
of manganese, of which a portion is carried into the 
slag. Subjoined is a Table of trials made with a 
series of rough ingots of the metal : 
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The trials for strength, elasticity, and elongation 
noted above were made with testing machines at 
Freidrich-Wilhelmshiitte and at the Nippes Central 
Engine Works of the Rhenish Railway, upon 
ingots cast at Isabelle-Hiitte, near Dillenburg. 
The absolute strength of these alloys is consider- 
ably enhanced when the ingots are subjected to 
judicious forging or rolling. The White Brass 
Company of London, indeed, reaches in this manner 
with manganese-bronze the strength of good steel 
plates giving a breaking strain of from 27 to 30 tons 
per square inch. For the above data relating to 
manganese-copper, manganese-bronze, and man- 
ganese-tin-bronze, we are indebted to a com- 
munication made by Oberbergrath C. Heusler, 
in March last, to the Berlin Society for the 
Advancement of Industry, and we may add that 
these alloys are now largely employed by many 
private and State engine works for bearings, valves, 
stuffing-boxes, nuts and bolts, and other purposes 
where a corroding action of water, acids, or grease 
is to [be anticipated and has to be carefully 
avoided. The compounds considerably surpass 
in strength and durability gun-metal, brass, and 
other compounds which have until now been 
generally in use for engineering and other purposes. 








THE BOILER-MAKERS AND IRON 
SHIPBUILDERS. 

Tue year 1879 was the most disastrous ever 
known to the United Society of Boiler-makers and 
Iron Shipbuilders during the whole of its history, 
dating some forty-six years; and the report for 
that year was gloomy in the extreme, as indeed it 
well might be, for its balance in hand had diminished 
year by year from over 52,086/. at the close of 1874, 
until it had sunk below 10,000/. at the end of 1879; 
and as there then seemed but little prospect of a 
revival of trade, the finances were still being 
strained to the utmost. All that is now changed, 
and the sunshine of prosperity again beams upon 
the trade with which the members are connected. 

The annual report for 1880, just issued, begins 
by congratulating the members of the society 
“upon an existing cheerfulness in trade founded 
on a steady, solid improvement in business gene- 
rally, and what may not unreasonably be considered 


a positive termination of that period of settled 
gloom and stagnation in trade all round which for 
a weary time seemed to bar all hope of a change 
for the better.” And this “change for the better,” 
it is said, is equally cheering in America, France, 
and elsewhere. The volume. before us contains 

190 pages, and 20 pages of introductory matter, 
summaries, tables, and the like. Of the former 130) 
pages are devoted to branch and district reports; 
sixteen to statements of accounts and abstracts: 
sixteen to a list of recipients of grants from the 
benevolent fund, and obituary of members and 
their wives, and the remainder to various matters 
of interest connected with the society and the trade 
it represents. 

The number of branches at the end of the year 
was 171, an increase of six during 1880, three in 
England and three in Scotland; these are divided 
into ten districts, representing the chief centres of 
this department of our national industry. The 
total number of members at the date of the report 
was 18,388, showing an increase of 1400. With 
reference to this growth the general secretary in 
his remarks says: “I think I may venture to say 
that there is not another trade society in the United 
Kingdom which can report progress equal to ours 
for the past year. The four dreadful years previous 
to 1880 tested the stability of our society to its 
utmost ; but to our glory be it said that we have 
come safely through the terrible trial. These times 
of testing reveal to us any defect or weakness in 
our constitution, and if we are wise men we should 
learn the lesson and remedy the evil. We rejoice 
in the fact that the benefits of our society are as 
numerous as our wants are, and from no other 
source is it possible to get our wants met at the 
same cost to ourselves.” The history of the past 
six years seems to warrant this conclusion, and to 
stamp it as an unquestionable fact. 

The net income for the year 1880 was 48,153/. 
9s. 1$d.; an increase over 1879 of 1178/. Ys. 64d. 
The smallness of this increase is explained by the 
fact that extraordinary levies had to be put on in 
1879, which raised the income above its normal 
level. The chief sources of income were as follows : 
Contributions, 44,237/. 2s. 7d.; entrance fees, 
1802/. 3s. 7d.; fines, 196/. 9s. 3d.; bonus (accident ) 
levies, 1179/. 9s. 1d.; bank interest, 77/. 15s. 10d.; 
publications, including rules, cards, reports, registers, 
emblems, &c., 722/. 12s. 2d.; cash returned, advances, 
bonuses, salaries, fares, &c., 134/. 6s. 6d. In 1879 
the weekly contributions were, for several months, 
ls. Yd.; they were then reduced to Is. 3d.; from 
August last they have stood at 1s. Id., hence the 
amount under this head is not so large as in 1879. 

The total expenditure for the year was 34,054/. 
3s. 6d., being less than the income by 14,0997. 5s. 7d.; 
in 1879 the expenditure exceeded the income by 

19,324/. 1s. 1d. The principal disbursements were, 
for purely benevolent purposes, as follow: 
Sick benefit, medical attendance, | i - * 
and certificates 11,069 19 2 
Futreral expenses, members and 





their wives oe ae 2,143 10 0O 
Superannuation allowance to aged 

members ... 2,103 6 0 
Accident benefit, total or ‘partial 

disablement ose eco 2,161 15 0 
Benevolent grants to distressed 

members, widows, and orphans 850 7 1 
Ont-of-work benefit, travelling 

relief, and fares to jobs... 7,228 3 6 
Total in 1880 for benevolent pur- -~— 

poses oe eee oo 25,007 0 9 


The amount so spent in “187! ) was 52,114/. 19s., 
and in 1878, 42,267/. Os. 5d.; in 1877, 33,060/. 4s. 11d.; 
being a total in four years of 152,999/. 5s. 1d. 

The amount spent in strikes in 1880 was 1069/. 
5s. 6d.; in 1879 it was 7109/7. 16s. 5d.; in 1878 it 

was 6966/. 12s. 3d.; while in 1877 it amounted to 
13,805/. 5s.; being a total in four years of 29,750/. 
19s. 2d. <A large proportion of the sum so spent in 
1877 was in connexion with the strike and lockout 
on the Clyde during 1877-8. In 1879 the strikes 
were mainly against reductions in wages, consequent 
upon the depression in trade. 

The various items constituting the management 
expenses may be grouped and summarised under 
the following heads : 





Salaries of 171 branches : £2 ss. d. 
Secretaries and assistants ... oo 1001 8 7 
Presidents and el omens set 34 6 0 
Treasurers ... aoe 27615 1 
Stewards and sick visitors ... on 302 1 6 
Auditors and special audits... wa 263 0 0 
Trustees and guardians 10115 7 
District committees, delegates’ sala- 

ries, and expenses ... “ oe 777 16 3 
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aS 
£s. 4 
Lodgecommittees .. ove ose 13118 8 
Missions on special business seo 1638 4 2 
General council’s expenses ... jas 256 11 2 
Rent of lodge rooms ... se oie 504 0 0 
Lodge expenses, various... eco 54416 0 
Printing, stationery, books, &c. 968 17 4 
Postage, parcels, money orders 
telegrams, postmen, &c. ... sae 200 3 6 
Rent of halls for aggregate meet- 
ings, &e. «+ és wn ‘as 4047 
Repairs, bags and boxes, and re- 
movals aoe eco oak kee 64 8 1 
Prosecutions, 2061. 12s. 8d.; defal- 
cations, 1351. 9d. ... on ons 341 13 5 
Banking expenses, deposits, and with- 
drawals saa “ ose ase 70 4 2 
Total for 171 branches and -—— 
10 districts ... ' 6173 4 1 


The remainder consists of returned moneys and 
remittances. From the foregoing must be deducted 
the amount received for publications, 722/ 12s. 2d. ; 
leaving a gross balance to be placed to the account 
of management expenses of 5450/. 11s. 1d., not a 
very large proportion of the net income when it is 
remembered that 171 branches have to be governed, 
and especially as each branch will have on the 
average about ten officers of one sort and another, 
and ten district committees with administrative 
functions spreading over wide areas. In the 
remarks on the expenditure, the general secretary 
says that a saving of 226/. 2s. 1d. has been effected 
in surgeons’ salaries over 1879, when they amounted 
to 2332/. 14s. l1ld. Sixteen sums of 100/. each and 
seven of 50/. each were paid as accident bonuses, 
and some moneys due for claims in 1879 were paid. 
There is a great decrease in the amounts paid for 
sick benefit, and out-of-work allowance, in 1880 
over 1879, the former decreased by 3437/. 19s. 3d. 
and the latter by 25,056/. 2s. 1d. The number of 
superannuated members has increased, and therefore 
the expenditure under this head has increased also, 
but the mortality amongst the members has dimi- 
nished rather largely. 

The cost of the general office is given separately. 
The total amount of cash in hand at the general 
office, including balance, interest on moneys, and 
sums received from branches, was 2551/. 11s. 2d. 
The expenditure includes, general secretary's salary, 
152/. 15s. ; assistant, 56/. ; rent, gas and fuel, rates 
and taxes, &c.,78/. 9s. 6d. ; executive council meet- 
ings, sitting 4476 hours at 6d. per hour, 111/. 18s.; 
treasurer, 2/. ; auditor and chairman, 1/. 16s. ; fares 
of executive council, 20/. 5s. 8d.; cleaning office, 
10/.; other assistance, 5/.; total, 438/. 4s. 2d. The 
major portion of the other expenditure was for 
printing, stationery, postages, and numerous items 
given in the previous summary. The printing 
account shows the following issues during the year : 
54,608 monthly, and 17,020 annual and detailed 
reports, and about 86,000 publications, forms, sum- 
monses, &c., of all other kinds, besides books of 
accounts. Among the various grants we notice 20/. 
to the Eye and Ear Infirmary of Liverpool; and 
20/. to the Parliamentary Committee. 

The cash balance in hand at the end of the year 
was 23,294/. 4s. 8d.; at the close of 1879 it was 
91942. 19s. ; showing an increase of 14,0997. 5s. 8d. 
during 1880. Of this balance 19,685/. 15s. 7d. 
were in the hands of lodges ; of district committees 
72/. 12s. 1d. ; of the executive council, 35/. 16s. 11d.; 
and a reserve fund of 3500/. in case of emergency. 
In addition to the foregoing the arrears of the 
various lodges amount to 4370/. 16s. 10d. which may 
be placed as an asset against any liabilities. The 
total worth of the society, exclusive of branch 
and other property, may therefore be said to be 
27,6651. 1s. 6d. 

The total payments for the several benefits dur- 
ing the past fourteen years, 1867 to 1880 iuclusive, 
are thus summarised at the foot of a tablein which 
details are furnished : 


Sick benefit, 11s., 5s. 6d., or 4s. £8d 

por week, according to duration 

of sickness ia a sie 96,432 
Funeral expenses, members and 

their wives ons ons oe 21,847 
Surgeons, medical attendance and 

examinations ie 27,503 


Superannuation allowance to 
aged members ... ene ae 
Accident benefit, total or partial 


disablement on a sie 7,482 
Out-of-work benefit, travellers... 100,037 
7 », home donations... 30,918 


” ” fares to jobs 1,130 
Benevolent purposes, tota! 14 a 
years... oso see «. £301,803 0 0 
The total cost of strikes or trade 
disputes .., ve sae «w 44,162 0 0 








In addition to the foregoing amounts, sums have 
been distributed under the head of benevolent 
grants, amounting in the aggregate to about 
11,000/., to widows and orphans and distressed 
members, and about 2800/. granted to other trades, 
committees, or bodies to assist them in their diffi- 
culties. Perhaps the most significant fact in con- 
nexion with the above summary is that 132,085/. 
have been devoted to the relief of members and 
their families when out of employment during the 
fourteen years covered by the table from whence 
these figures are drawn, besides the amount granted 
from the benevolent fund. It is in this respect 
that the larger trades unions carry off the palm 
over all other friendly societies whatsoever. 

The death-roll contains the names of 139 mem- 
bers and 92 members’ wives ; the average ages of 
the former were 41 years and 5 months; of the 
latter, 40 years and 6 months. Disease of the 
heart and lungs were the chief causes of death. 

In former reports, a statement has been appended 
showing the rates of wages in the various districts 
of the different classes of workmen belonging to the 
trade. This is omitted this year, the reason presu- 
mably being that there is an upward tendency, and 
therefore they do not recognise the rates as fixed. 
“During the past year considerable advances,” 
says the report, “have been obtained by our mem- 
bers.” These advances vary according to the 
locality ; but all members seem to have had an 
advance from 1s. to 2s. 6d. per week, while in some 
places it has amounted to as much as 4s. per week. 
On piece-work prices the advance is still more con- 
siderable ; in some instances, it is asserted that the 
increase amounts to 20s. per week ; the average is 
stated to be 5s. per week. Taking the average of 
the whole society, the report asserts that the 
advances conceded amount to not less than 2s. each 
member per week, a gain of 1800/. weekly, 72001. 
monthly, or 93,600/. yearly in wages for the whole 
of the members of the society. Nearly the whole 
of this increase has been obtained without a con- 
test. 

In conclusion, the men are advised to meet 
their employers in a conciliatory spirit, and endea- 
vour to arrange matters without a contest, and even 
without reference to arbitration. Altogether the 
report is hopeful and cheerful, and it speaks with 
justifiable pride of the work accomplished by the 
society during the last six years of depression and 
stagnation in trade. 


ENGINE AND BOILER INSURANCE. 

WE have received a copy of the annual report of 
the Engine and Boiler Insurance Company, made 
by the Chief Engineer, Mr. Michael Longridge, to 
his directors, showing the results of the work done 
during the past year. One hundred and one cases 
of damage arose to insured engines, the following 
being the proportions attributable to the different 
causes: 40 per cent. to accidents, 14 per cent. to 
negligence of attendants, 26 percent. to old defects 
and ordinary wear, and 20 per cent. to weakness or 
faulty design. A table is given in which the descrip- 
tion of the engine, and nature of damage as well as 
the cause of the damage, are set forth, followed by 
some details of the accidents arising under the 
various before-mentioned heads. Under the acci- 
dental causes, two cases are described of broken 
spur-driving wheels ; and one in which a gib at the 
lower end of a vertical air-pump connecting rod 
came loose, which resulted in the destruction of the 
main pedestal and its cap, as well as other damage. 
Cases of breakdowns occurring through negligence 
of attendants are also described, the trouble arising 
from corrosion of piston and air-pump bolts being 
particularly specified, as well as those due to the 
faulty design of cotters and cotter holes, both in 
piston rods and when used in attaching toothed 
segments to driving wheels, the latter cases being 
made clear by illustrations. Main shafts suffered 
most from damage from old defects or flaws, one 
steel shaft of a compound tandem engine having 
given way without any warning and doing consi- 
derable damage, and other cases being described of 
iron shafts failing, but without causing serious 
breakdown, as they always gave plenty of warning 
by heating in the bearings. Damages from weak- 
ness and faulty construction are exemplified by 
cases of beam-engine gudgeons breaking, reference 
being made to Woéhler and Weyrauch’s investiga- 
tions as to the fatigue of metals proving the diffe- 
rence in the results of static and dynamic loads, 
particularly when the latter are often repeated and 
are applied in reverse directions. 














As taking and analysing indicator diagrams forms 
a very important feature of the company’s work, 
we find much space devoted to it in the report, 
twenty-four pairs of diagrams being illustrated. 
Attention is drawn to the incorrect diagrams 
often obtained by using pipes that are too small, or 
bends that are too sharp for connecting the indica- 
tor and cylinders, thus obtaining figures which are 
utterly unreliable ; using too weak springs is a 
practice also occasionally met with, an instance 
being described in which an engine had been regu- 
larly indicated with a spring in which the coils 
actually touched each other before the maximum 
cylinder pressure was reached. Some diagrams are 
given from an old compound steam engine in which 
the steam distribution was originally so defective 
as to lead to the natural conclusion that the high- 
pressure cylinder diagrams had been accidentally 
printed upside down; the steam being admitted 
throughout the whole of the stroke, and the exhaust 
port opening so slowly as to cause excessive back 
pressure. By putting more lap on the valves, and 
resetting the eccentric, better diagrams were 
obtained, with an economy of twenty per cent. of 
fuel. A larger economy than this was obtained in 
another case by merely giving more lead, a simple 
operation which had been delayed for at least four 
years. The inconveniences of working engines 
with a boiler pressure higher than necessary are 
also referred to, particularly when it is attempted 
to modify the evil by the use of an improperly 
designed throttle valve, which usually aggravates 
the mischief by giving the engine a tendency to 
race. Interesting details are also supplied of four 
compound engines, with detailed particulars of their 
boilers, their indicated horse power ranging between 
174 and 524, as well as an approximate estimate of 
the fuel they burn, some deduction being made for 
that consumed im heating the mills. The theo- 
retical power that would have been developed by 
these engines is also given, assuming the total ratio 
of true expansion to be that due to the volume of 
the condensing cylinder divided by the volume of 
the high-pressure cylinder measured to the point 
of cut-off, and allowing three pounds back pressure 
and no losses due to clearance, the actual amounts 
of indicated power obtained ranging between 73 
and 91 per cent. of such theoretical power. 

The general conclusions drawn from the dia- 
grams given are that wide variations may exist in 
the cylinder ratios of compound engines without 
greatly influencing the economy so long as the 
expansion is moderate, and that too small non- 
condensing and too large condensing cylinders lead 
to losses, the first owing to the drop-in pressure 
occurring on the opening of the exhaust, and the 
second due to incomplete’ expansion. The section 
of the report devoted to the results of the com- 
pany’s operations amongst engines is concluded by 
references to a couple of cases where the engine 
power was suddenly and unaccountably increased 
by very large percentages ; on investigation it was 
found that change of lubricating oil had brought 
about these very undesirable results, which dis- 
appeared on the original lubricants being again 
resorted to. 

The total number of boilers insured with the 
company which sustained damage during the year 
was only eight, without causing loss of life or 
limb in any instance, collapsed flues and furnace 
seams sprung being the extent of the mischief, 
caused in two cases by using greasy feed water, 
and in the remaining six through deficiency of feed. 
One of the flues collapsed in a boiler 31 ft. 2 in. 
long by 8ft. 10 in. diameter, with the safety valve 
loaded to 18 lb. per square inch. The flues were 
of plates barely # in. thick, having the longitudinal 
seams in line, the vertical diameter being 3 ft. 53 in. 
and the horizontal 3 ft.6} in. As only one flue 
had collapsed it was possible to test the remaining 
one with hydraulic pressure, which was done, vertical 
and horizontal wooden gauges being used. At a 
pressure of 15 lb. the gauges commenced to bend, 
the deflection reaching § in. in the middle at 30 lb. 
pressure, when the pressure was removed the gauges 
became straight again. One instance is recorded of 
a boiler twenty-one yearsold which was proposed for 
insurance of which the only safety valve was placed 
outside the building. In addition to the weight on the 
lever holding’ the valve down there was also suspended 
a disused engine plummer block, but it became appa- 
rent that this trifling addition was perfectly permis- 
sible when the state of the valve itself was discovered. 
It was bolted firmly down to its seat by four clips, to 
prevent its being stolen, as it was outside the building. 
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On the great danger of the arrangement being 
pointed out, the answer was perfectly equal to the 
occasion, being that when the valve got hot the clips 
would expand and allow the valve to rise. On the 
absurdity of this supposition being demonstrated 
the owner informed the inspector who was examin- 
ing the boiler that if the insurance company 
bothered about such things as that he would not 
insure at all! We much regret that Mr. Longridge 
did not feel at liberty to give the name and address 
of this boiler owner. Such reckless ignorance 
deserves to be most widely and thoroughly exposed. 
In the event of the boiler above referred to explod- 
ing through the safety valve unable to lift freely, 
and life Tene lost in consequence, a verdict of 
manslaughter against the owner, even if followed 
by a severe sentence, would scarcely meet the 
justice of the case. 

The report concludes with an enumeration of the 
boiler explosions which took place during the last 
year, giving an analysis of the description of boilers, 
as well as of the causes of explosion. Reference 
is also made to the proposed Act of Parliament on 
boiler explosions, the principal clauses of which 
are reprinted, and some objections urged to its 
provisions. The account of the trial undertaken of 
Messrs. Nuttall’s compound engine, which we illus- 
trated and described at page 166 of our present 
volume, is reprinted at the end of the report, the 
whole of which is very clearly written and well 
illustrated, and contains many valuable hints on the 
economical management of large stationary mill 


engines, 








BILLS IN COMMITTEE. 
Hovse or Lorps. 

Swindon and Cheltenham Railway.—The main 
object of this Bill, which has already passed the 
Commons, is to put a useful head and tail to a 
body at present unassuming and hardly profitable, 
or in other words, by the construction of about 
twenty miles of line, to expand a cross-country and 
agricultural railway into what has been designated 
by the promoters“ an important north and south link 
between the midland manufacturing districts and 
the great port of Southampton,” and, by the shipping 
facilities of the latter place, to benefit mankind at 
large. 

The traffic between these points of origin using 
this link would, however, have to pass over lines 
belonging, in some way or other, to no less than 
seven different companies. The Midland, Ban- 
bury and Cheltenham, the Swindon and Chelten- 
ham, the Swindon and Andover, the Mar- 
borough, the Berks and Hants extension, and 
the London and South-Western ; large portions of 
some of these lines are laid with but one line of 
rails, the gradients are 1 in 50,or 1 in 90for long 
stretches, and the curves are not such as are suited 
for first-class traffic. The distance is some three 
miles longer than the more perfect route, as regards 
curves and gradients, which the Great Western and 
South-Western railways at present afford, and some 
ten miles longer than a route in which the same 
two companies are interested, which is now nearly 
complete, and which, as regards curves and gradients, 
is far superior to that proposed by this Bull. 

Great stress has been laid by those in support of 
the Bill, on the fact that the inhabitants of the 
small towns situated upon the Great Western Rail- 
way, within whose district the proposed line is 
wholly situate, and whose lines have more or less 
an east or west course, have not been treated with 
that attention to which they consider themselves 
entitled, and great complaints have been made as 
to the fewness and slowness of the trains. It 
is alleged that competition will remedy these 
grievances, and, moreover, this line having a course 
transverse to that of the Great Western, will afford 
great facilit:es for travelling north and south which 
cannot at present be afforded. It isan indisput- 
able fact that great convenience must follow the 
construction of railways giving direct access to 
localities, though experience has shown that it is not 
desirable and sometimes hardly just that a district 
fairly served by a great company should be given 
over to the incursions of people who are closely 
allied with a line of railway such as this. The 
scheme has been struggling for eight years towards 
completion, and it made its most successful appeal 
to the public only after a Bill had passed the 
Commons authorising its extension, while the 
desire on the part of the landowners to help it for- 
ward is indicated by their subscription of 2500/. 
towards the 600,000/. required. 


To those who are at all behind the scenes in 
railway matters, Bills for the construction of unas- 
suming and innocent-looking railways are always 
looked upon with suspicion; they are almost 
always attended with difficulties, commencing with 
that of deposits, and agreements are entered into 
about that time which often hamper their freedom 
afterwards. They present, when the Act is obtained, 
a fine field for speculation and enrichment of a few 
professionals who know how to charm the pockets 
of the investor carried away by a well-written 
prospectus. If it should so happen that the line is 
eventually made, it rarely follows that the service 
upon it is at all up to the standard of the great 
company who was so much condemned when the 
Act was first sought to gain relief, and the function 
as an important link is rarely exercised. Take, 
for instance, the case of the Somerset and Dorset 
Railway, a line stated as having for its destiny the 
completion of the link between the Welsh coal and 
Southampton ; its ordinary shares are now quoted 
at 4/. per 100/., and no business is done in them 
even at that price. The Manchester and Milford, 
another: important link line, is in a_ hardly 
better state. The East and West Junction Rail- 
way, now complete at last, though tolerably com- 
prehensive in its name, has but little more traffic 
passing over it than that arising on its insignificant 
length. Many other instances might be cited to 
show the difficulty of realising the special objects 
of such a line as this, that is, formation of a new 
route between large centres of traffic, and the 
diversion of business from well-established routes. 

Such are the arguments pro and con. placed before 
the Committee, and it now remains to be seen 
whether they will follow the example of those in 
another place, or whether they will take an entirely 
opposite view, and refuse the prayer of the pre- 
moters. 

Stockton Bridge ——The preamble of this Bill was 
passed on the ;19th inst., but with considerable 
alterations, among which was the fixing of the sum 
to be raised by agreement, and not by compulsion, by 
each of the counties of York and Durham at 5000/., 
and by the municipality of Stockton at 30,000/. 
instead of 10,000/. and 20,000/. as proposed. It is 
rumoured that this decision as regards finance will 
cause the non-acceptance of the Bill. 

Ballyclure, Ligoniel, and Belfast Junction Railway. 
—This isa Bill for extending what wasa suburban 
railway on the narrow gauge—doing for Belfast 
on a sinall scale what the Metropolitan and Metro- 
politan District Railways do for London—into the 
country and more or less in competition with one 
of the great companies—Belfast and Northern 
Counties—whose general direction it follows for a 
distance of about twelve miles, with an intervening 
space of about two miles. 

Houser or Commons. 

Oxted and Groombridge Railway.—This is a Bill 
for the revival of a defunct link in the great 
scheme of the London, Brighton, and South Coast 
Railway, called the Surrey and Sussex lines, which 
was abandoned after the financial crisis of 1866. 
The Brighton Company have obtained powers to 
revive most of the other portions of this scheme, 
but do not feel at present inclined to do the same for 
the Oxted and Groombridge link, about ten miles 
in length. The landowners ostensibly have sub- 
scribed towards, and are now endeavouring to get, 
Parliament to sanction the construction of this 
line, and as it would be useless by itself, have 
asked for running powers over the most important 
portions of the London, Brighton, and South Coast 
Railway. This company are opposing the line for 
the reason that though they have spent 150,000/. on 
this line before it was abandoned, they do not 
wish to throw good money after bad, as they would 
be doing if they constructed it themselves ; and on 
the other hand, though not objecting to its con- 
struction by others, they object strongly to the 
running powers asked for. After a long and 
patient hearing the Committee decided to pass the 
preamble. 

Guildford, Kingston, and London Railway.—This 
Bill was again before Committee on Tuesday last, 
but was adjourned until yesterday, when it was 
possible that some arrangement with the opposition 
might be announced. 


NOTES. 
ConTinvous Brakes ON FREIGHT TRAINS. 
WE understand that for some months past Mr. 
George Westinghouse has been occupied in 











America with perfecting automatic brake appa- 


ratus for application to freight trains, and that 
experiments have been attended with the most 
successful results. During some recent trials on 
the Pennsylvania Railroad a freight train, made 
up of fifty cars, measuring over 2000 ft. in length, 
and fitted throughout with an automatic pres- 
sure brake, was controlled throughout its length 
with the greatest ease down gradients as steep as 
1 in 50. The brakes were worked with an ordi- 
nary Westinghouse pump on the engine. The 
problem of applying continuous brakes to freight 
trains appears thus to be solved in the United 
States, where the stock on the leading lines will 
probably be soon fitted. 


ELECTRIC ABSORPTION OF CRYSTALS. 

According to Clausius, Maxwell, and others, the 
power of a substance for absorbing electricity is 
due to a want of homogeneity in its structure; and 
if a perfectly homogeneous dielectric could be 
found, it would show no traces of residual change. 
Recent experiments to test this theory have been 
made by Professor Rowland, of Baltimore, and 
Professor G. Carey Foster recounted them to the 
Physical Society at the last meeting on May 14. 
Professor Rowland took plates of glass, quartz, and 
calcite or Iceland spar, and placed them between 
two amalgamated copper discs so as to constitute 
acondenser. This was charged by a battery of six 
Leyden jars, and the absorption measured by a 
quadrant electrometer. The results showed that 
the absorption of quartz was about one-ninth that 
of glass, while calcite gave none atall. This last 
fact is important to manufacturers of electric 
apparatus, as it will enable them to construct a 
standard condenser having no appreciable absorptive 
capacity. It is not easy to see, however, from these 
experiments so far as they have gone, whether the 
theory of Clausius is correct ; and able electricians 
in this country, notably Dr. John Hopkinson, 
F.R.S., throw grave doubts upon it. 


Tue OproGRaM. 

Soon after Professor Boll, the eminent German 
physiologist, made the discovery that images of 
external objects remained on the retina of animals 
after they had expired, it was suggested that the 
eyes of persons who had been murdered, or had 
otherwise met with a mysterious death, should be 
examined in order to see whether the last scene was 
not impressed upon their retina. Some clue might 
in such a case be found to the circumstances in 
which they had met their fate ; and the question 
has been exhaustively studied by Dr. Ayres in the 
laboratory of Professor Kiihne, at Heidelberg. 
Upwards of a thousand experiments have been 
made by him, but all with poor success. The best 
results were got by exposing the eye of a living 
rabbit, which had been dosed with atropine, to a 
photographic negative of Professor Helmholtz, 
and on examination the eye was found to retain 
an imperfect optogram of his nose and _ shirt 
collar; but it disappeared in time, owing probably 
to the renewal of the visual purple by the circula- 
tion of the living creature. To exclude this effect 
Dr. Ayres held the photograph to the dissevered head 
of a rabbit, and though the image obtained was 
more permanent, it was by no means distinct enough 
to warrant any hope of the optogram proving useful 
for the detection of crime. 


THe ELEecTRO-ENDOSCOPE. 

The name of M. Trouvé, of Paris, is well known 
in connexion with electro-surgery. His electric 
probe was recently noted by us; and we have had 
occasion to allude to his electric “ polyscope” for 
illuminating the inaccessible cavities of the body by 
means of an incandescent spiral of platinum. The 
efficacy of this apparatus was demonstrated lately 
at a physiological lecture in Paris, where the 
interior of a fish swimming in a glass tank was lit 
up by a polyscope inserted in its stomach. This 
organ was clearly visible as a translucent glowing 
sac of a reddish hue, and the whole of the middle 
part of the fish was suffused in a reddish light. 
Trouvé’s instrument suffers in usefulness by not 
having an auxiliary optical apparatus to help the 
eye, and no provision for keeping the incandescent 
‘“‘rheophote” cool. These drawbacks are overcome 
by the “electro-endoscope” of Herren, Nitze, and 
Leiter, which was recently exhibited at the Electro- 
Technical Society of Berlin. As made by Herr 
Beneche, of that city, and Herr Leiter, of Vienna, 
it consists of a slender stem formed of two electrodes 
carrying at their ends a connecting strip of platinum 
through which the current from a Bunsen cell is 
passed to make it white-hot. The glowing strip is 
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kept cool by a stream of water conveyed by two 
small pipes alongside the platinum without coming 
in contact with it. These endoscopes are made for 
the examination of the urinary canals, the bladder, 
larynx, and other cavities of the body, the most 
difficult to make being that for use in the stomach. 
Great NortTueRN WorkKING EXPENSEs. 

The Great Northern Railway Company has of 
late, it is satisfactory to say, been reducing very 
materially the working expenses—the expenses, 
that is, toevery train milerun. Ten years ago the 
working expenses were very low—they were equal 
to 2.42s. per train mile, but in the flush of the intense 
and abnormal trade of the few following years the 
expenses rose with some rapidity. In the latter 
half of 1872 they were 2.59s. = train mile ; in 
the latter half of 1873 they had risen to 2.98s, 
per train mile; and in the next half-year the 
maximum was reached, the expenses being slightly 
over 3s. per train mile. In the last half of 1874 
the working expenses fell to 2.92s per train mile ; 
in the last half of 1875 the proportion was 2.77s. ; 
it took two years to bring it down to 2.75s. per 
train mile. In the last half of 1878 it was 2.66s. ; 
in the last half of 1879 it was 2.55s. and finally in 
the last half of last year every train mile run cost 
2.35s., or 0.69s. per mile less than in 1874. And 
as this was in spite of the fact that the Great 
Northern suffered more prehaps than any other 
railway by the floods of the past two or three 
years, it may be hoped that the more favourable 
agricultural prospects may give to it a benefit in 
another way, and that there will be very speedily 
an increase of its traffic such as its recent enterprise 
has deserved. The Great Northern Railway has 
been one of the lines that have been tried very 
severely of late by increased competition, bad 
seasons, and a heavy capital expenditure. 

Tue PanaMa CANAL. 

According to the latest reports from Panama, a 
tramway has been completed across the isthmus, 
from the Bay of Colon to the Rio Grande. The 
working gangs are camped at various points along 
the line, where they are already at work clearing 
and levelling. Workshops and quays are being 
constructed at different points on the River 
Chagres, whilst the wharves at Colon are being 
repaired, so that the machinery can be at once dis- 
charged from the ships into the trucks in which it 
will be conveyed to its destination. Experimental 
sinkings have been begun on the Culelera Moun- 
tain, in the Chagres Valley, and at other points 
where it is intended to commence the cutting of the 
canal itself in October, in order to determine the 
exact character of the ground, which, wherever it 
was not thoroughly known, was calculated in the 
estimate as being rock. At one of these points, 
near the Emperador station, a depth of 55 ft. has 
been reached without striking the rock. A thin 
layer, 2 ft. in thicknes3, was passed through at a 
depth of about 36 ft., but all the rest was earth and 
clay. It is probable that these sinkings may result 
in some slight alterations in the course of the 
canal; but until they are completed, nothing defi- 
nite will be settled. The works are teing energeti- 
cally pushed on; and although at the date of the 
report (April 13) only two and a half months had 
elapsed since the landing of the staff at Colon, con- 
siderable progress had been made with the preli- 
minary works. It is expected that all the plant 
will be in position in October, when the actual work 
will be commenced. The health of the staff con- 
tinues excellent. 


ELEctrIc Power. 

The electric tramway which Dr. Werner Siemens 
has constructed in Berlin between the suburb of 
Lichtenfeld and the Cadettenhaus is now regularly 
opened for passengers, and is giving great satisfac- 
tion. The rails are of the ordinary railway pattern, 
but the gauge is only 3 ft. 3in. A single car is 
propelled by the current at an average speed of 
nine miles an hour, though this rate can be doubled 
if necessary. A similar line has been erected at the 
Crystal Palace, Sydenham, as an attraction for 
visitors, but it is probable that electric tramways 
will be practically introduced into this country 
before many years are past. Velocipedes are now 
so common that it is not surpris‘ng to find that 
electricity has been applied to their propulsion. 
M. Trouvé, the well-known French electrician, 
recently drove an English tricycle through the 
streets of Paris by means of electricity stored in a 
Planté secondary battery and a pair of Deprez 
electric motors. The tricycle withits occupant and 





apparatus weighed 4 cwt., and went at the speed of 
an ordinary cab; but with some modification of the 
apparatus, M. Trouvé hopes to attain a rate of 12 
or 15 miles an hour. The new secondary battery of 
M. Faure will also help his purpose, and we may 
anticipate that velocipedes driven by electric power 
will by-and-by prove useful to the invalided or the 
weakly. In Paris, too, electricity has been applied 
to work an air compressor at the toy balloon factory 
of MM. Chauchard et Cie, behind the Hotel du 
Louvre. The spare steam power of the engines 
has been utilised by two Gramme machines, one of 
which generates the current and the other trans- 
forms it into mechanical work. The energy thus 
transmitted is about a horse power per minute. 


Tue Evecrric Conpuctrivity or HeaTep GasEs. 

Gases are generally considered incapable of con- 
veying the current from a battery of only a few 
elements, though the spark from a powerful battery 
is known to traverse them. In 1853, however, M. 
Edmund Becquerel discovered that when brought 
to a red heat a gas would conduct the current of 
even a single Bunsen element. But he found that 
the conductivity did not follow the law of Ohm, 
which holds for solids and apparently for liquids. 
It depended on the intensity of the current, the 
number of cells in the battery, and, between two 
electrodes with unequal surfaces, on the direction 
of the current. These results have recently been 
questioned by Herr G. Wiedemann, but M. Blondlot 
has vindicated the accuracy of Becquerel’s conclu- 
sion by forming a circuit of a single Daniell cell and 
a Lipmann capillary electrometer, interrupted at 
one point by two platinum disc electrodes kept 
nearly }in. apart in air. When the passive state of 
the electrometer indicated that no current flowed 
in the circuit owing to the breach caused by the 
non-conducting air, M. Blondlof heated the 

latinum discs red hot by means of an enameller’s 
owsien, and the electrometer then indicated a 
strong current in the circuit. eames me the 
continuity of the circuit, which was broken by the 
cold air, was established by the hot air. M. 
Blondlot finds, moreover, that the air need not be 
so highly heated to make it conduct as Becquerel 
supposed. A gas flame placed at a distance of 40 
centimetres (about 16 in.) from the platinum discs 
will permit the passage of the curent from 5 Bunsen 
elements; the mean temperature of the gas being 
from 60 deg. to 70 deg. C. It follows that warm 
atmospheric air isa partial conductor, and hence, 
perhaps, one reason for the prevalence of lightning 
discharges in the summer months. 


Tue CARRIAGE OF MAILS AND PaRCELs. 

Although the amounts paid to the chief railway 
companies for the carriage of mails by the Post 
Office is large, yet it is evident that the scheme of a 
parcels post will add largely to the amount. From 
reliable sources it appears that, on the average of 
the last half-year, the London and North-Western 
Railway receives some 74,697/. in the six months 
for the carriage of mails; that the Great Western 
Railway received 47,730/.; the Great Northern 
Railway, only 10,233/.; the North Eastern Railway, 
22,5451.; the Lancashire and Yorkshire Railway, 
42771.; the Midland Railway, 24,173/.; and the 
Manchester, Sheffield, and Lincolnshire Railway, 
1,353/. in the half-year. It is evident that, even in 
proportion to their length, the railways receive 
very varied proportions, the Lancashire and York- 
shire Railway receiving an exceptionally limited 
amount. According to a statement recently made 
by Sir Edward W. Watkin, the Post Office and 
the railways are to share equally the proceeds of 
the parcels post, the Post Office taking one-half of 
the receipts for the trouble of collecting and deli- 
vering the parcels, and the railways the other half 
for the carriage. It is possible that this traffic may 
be in some degree that which is now conveyed by 
the railways in bulk for the various parcels delivery 
companies; but there is no doubt that it will largely 
introduce a new source of traffic, and that of a pre- 
paid order. It is understood that a frank or stamp 
is now being devised by the postal authorities for 
the purpose, and it is believed that the scheme will 
ina few months be brought into use. It is tolerably 
clear that it will swell very largely the work of the 
Post Office and of the railways, and that there will 
need to be an elaborate provision made for it on 
the part of the former authorities, in order that the 
reception and delivery of the bulky parcels may not 
interfere with nor delay the more important corre- 
spondence. It is regrettable that the railway com- 
panies did not long ago develop such a scheme on 





an extensive scale themselves, but they will derive 
a large part of the advantage now. 


Heatine EFrrects DUE TO CoMPRESSION. 

On two former occasions we have taken notice 
of the results of certain experimental investigations 
instituted by Professor P. G. Tait, of the Univer- 
sity of Edinburgh, in regard to the thermometers 
used in the Challenger expedition, and the alleged 
effects of compression upon them when immersed 
to great depths in the sea. Still pursuing the line 
of inquiry suggested by the experiments made with 
these thermometers, the learned professor has since 
made a further series of experiments on the heatin 
effects of compression of a number of liquids an 
semi-solid liquids, the results of which he laid before 
the Royal Society of Edinburgh on the evening of 
Monday, the 16th instant. He mentioned that he 
had employed a ton pressure upon each of a number 
of different substances, and had noticed in each 
case the rise of temperature due to the compression 
exerted. Marine glue gave a rise of temperature 
to the extent of 0.9 deg. Fahr.; raw potato, 0.7 deg.; 
pith, 0.37 deg.; cork, 1.3deg.; a piece of bar soap, 
about ; deg.; a piece of liquorice and a piece of 
cheese, about 3 deg.; a piece of raw flesh behaved 
very much like the potato ; india-rubber and solid 
paraffin rose in temperature about 14 deg; litho- 
graphers’ ink and shoemakers’ and bees’ wax, about 
1.4 deg.; lard, about 2deg. After mentioning these 
details, Professor Tait said it was remarkable that 
potato and raw flesh, with so large a percentage 
composition of water, had a large comparative 
amount of independent heat produced, whilst pith 
gave no perceptible difference of effect over what 
would have been produced by water alone. Cork 
has this peculiarity, namely, that when the pressure 
was removed the fall of heat was only 0.9 deg. 
Fahr., as against 1.3 deg. of arise on the application 
of the same amount of pressure. That seemed to 
agree, he said, with what was already known of 
cork, namely, that on the removal of the pressure 
it did not spring back to its original form. In 
these respects india-rubber was opposed to cork, 
which had this further peculiarity, that, on con- 
tinued experiment, the amount of heat produced 
by the pressure gradually fell till it was the same 
as the amount of cooling which resulted on the 
relaxation of the pressure. About shoemakers’ wax 
there was the peculiarity that it took a very long 
time before the heating effect was fully produced. 
Its chemical composition, also, was of course diffe- 
rent from that of bees’ wax, which yet had pre- 
cisely the same amount of heat produced. In con- 
cluding his interesting communication, Professor 
Tait intimated that further research would be 
necessary before they could get definite facts 
showing the exact heating effects of compression, 
which, he added, would form the subject of a future 
communication. 





THE LATE JOHN HEAD. 

Tne announcement of the death of Mr. John Head, of 
the Orwell Works, Ipswich, will have been read with 
deep regret by a very large number of persons both in 
this country and on the Continent, and with great surprise 
to all except the narrower circle of his more imme- 
diate friends, who for many months past had watched 
with growing anxiety his failing health, which at the 
last was too much reduced to withstand, for many days, 
the final attack of the disease which had been long 
and slowly declaring its presence. Mr. Head’s profes- 
sional career, which was one of peculiar usefulness, may 
be summed up ina very few words. A clever appren- 
tice in the works where he afterwards became a partner, 
an energetic and useful workman in Mr. Scott Russell’s 
shipbuilding yard at Greenwich, a difficult and respon- 
sible foreign service cheerfully volunteered and ably 
fulfilled before his twenty-first year, for his old masters 
at Ipswich, followed by an important appointment 
abroad as manager of some metallurgical works, which 
he retained till his return to England and the Orwell 
Works, where, in 1864, he became a partner. With a 
slight interruption, therefore, Mr. Head was associated 
with the Ransome firm through the whole of his work- 
ing life. 

His first responsible situation with them was that 
above referred to, when the firm—just before the out- 
break of the Crimean War—was under contract to erect 
some large pumping engines at Warsaw; a difficulty 
occurred, owing to the political complications then 
existing, in finding an efficient man to undertake the 
work, Mr. Head volunteered, and in spite of his youth 
and inexperience acquitted himself so well, as not only to 
earn the fullest appreciation on the part of his employers 
but also to receive a handsome testimonial from the 
Emperor of Russia. Tho several succeeding years 
during which Mr. Head served as manager to the metal- 
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lurgical works before alluded to, gave him valuable 
opportunities of studying the conditions and require- 
ments of Russian trade, and in later years he turned the 
experience so gained to valuable account. In 1864 Mr. 
Head became a partner of Messrs. Ransomes and Sims, 
and from that time until its close his life has been one 
of continuous useful work. His character and abilities 
were peculiarly well adapted for the position he had 
chosen. An able engineer, he was moreover thoroughly 
a man of the world, endowed by nature with a full 
measure of that too rare gift—common sense—he had 
besides high powers of observation. He knew his busi- 
ness thoroughly, not only on its mechanical side, but 
its varied business aspects also. Few men occupying a 
similar position have possessed a larger circle of acquain- 
tances, a more numerous band of appreciative friends, 
and few have more thoroughly merited the esteem and 
regard in which he was universally held. 

Mr. Head was the son of the late Mr. Jeremiah Head, 
prominent during his life in his native town of Ipswich. 
He was born in 1832, so that he was only 49 at the time 
of his death. For several years he suffered from a 
throat affection, easily contracted, but difficult to shake 
off. This affection became more persistent during last 
summer, and in the autumn he visited Switzerland with 
but little benefit. On his return home he was sent to 
the Cape in order to escape the severe winter of this 
country, but the change did not produce the desired 
effect. His health was failing and he returned home 
about three weeks since, in time to die, his illness 
(laryngeal phthisis) having terminated fatally on the 
13th instant. His funeral took place on Tuesday last, 
nearly the whole town of Ipswich combining to show a 
last token of respect to the citizen whose family has 
been long held in high esteem. 

Mr. Head was a Member of the Institution of Civil 
Engineers, and the patentee of several inventions, the 
most successful of which was the device (Head and 
Schemioth’s) for burning straw in portable engines. His 
politics were Liberal, but he abstained persistently from 
mingling in public affairs. He leaves among his friends 
a place which must remain unfilled, and in their busi- 
ness relations his remaining partners will have great 
reason to lament his loss, 








Royal Arsenal at Woolwich, as also in the arsenals of a 
number of foreign Governments, and in various ammuni- 
tion factories. He likewise invented a machine for 
enclosing, by hydraulic pressure, the telegraph wires in 
lead pipes, run underground, instead of overhead as at 
present; andin this connexion it is worthy of mention 
that Mr. Weems laid down the first telegraphic communi- 
tion inIreland. For his last-mentioned invention he was 
awarded a gold medal at the Great Exhibition of 1851 ; 
and on that occasion he had the honour of exhibiting and 
explaining the invention tu the Queen. 

The inventive labours of Mr. Weems were, as we have 
said, of a very varied character. For example, he gave 
much of his time and attention to plans for warming and 
ventilating hospitals, asylums, &c., and there are at least 
two asylums in Renfrewshire which may be given as 
affording practical example of the success of his systems. 
His fame insuch matters reached Russia, the Imperial 
Government of which invited him to hold audience with 
a number of State dignitaries ; and the result was that 
he contracted for the warming and ventilating arrange- 
ments for a host of public institutions in that country, 
one of them being a poor-house having about 2000 
inmates; and he also supplied the apparatus for warm- 
ing and ventilating the Emperor’s private box in the 
opera house. As another example, we may mention 
that he brought his inventive faculties to bear in devising 
machinery for drying and desiecating purposes, applica- 
tions of which may be found in many places. His capa- 
city in the direction just indicated was exhibited in a 
notable manner in connexion with improvements in the 
manufacture of floorcloth, in which he effected a complete 
revolution ; for, while the time formerly occupied in the 
production of a finished fabric extended over a period of 
fourteen months, Mr. Weems’s invention reduced it to 
six weeks, and gave rise to the gigantic piles of building 
which have since been erected for carrying on the manu- 
facture in Kirkcaldy, Bristol, London, New York, and 
elsewhere, and of which Messrs. J. and W. Weems were 
the architects and engineers. Mr. Weems was likewise 
successful in scheming steam traps, self-acting furnace 
dampers, and noiseless fans for smiths’ fires, orders for 
all of which were received from our own and other 
Governments. He also produced some curious novelties 
in the department of rotary engines, in the invention 





THE LATE MR. JOHN WEEMS. 

WE regret to record the death, at the age of 76, of Mr. | 
John Weems, the well-known founder of the old-estab- 
lished business of Messrs. J. and W. Weems, Perseve- | 
rance Iron Works, Johnstone. Born at Crieff, in Perth- | 
shire, Mr. Weems served his apprenticeship with his 
father as a coppersmith and plumber, but fully half a 
century ago he left his native town and settled in John- | 
stone. As that was about the time that lighting by coal | 
gas was introduced into Paisley and Johnstone, he | 
energetically followed the new system of artificial light- 
ing and was soon enabled to establish a large gasfitting | 
business, and eventually he became distinguished as a gas | 
engineer. 

As an inventor Mr. Weems was possessed of great | 
fertility of resources. His first patent was taken out | 
for an ingeniously constructed ashpan for preventing 
dust and concealing the ashes, and for these ashpans | 
such a large demand arose that in order to meet it, he 
found it advisable to erect works in Glasgow for their 
manufacture. The patent was ultimately handed, under 
a royalty, to Messrs. R. Laidlaw and Son, the eminent gas 
engineers of Glasgow. Mr. Weems’s next patent was con- 
nected with cotton spinning, the invention in this 
instance consisting of a simple arrangement for coiling 
the cotton rove on the card cans. It was highly appre- 
ciated and extensively taken advantage of by the master 
spinners. Another subject which early occupied his mind 
was the manufacture of lead pipes, and after devoting 
some years of study to it he was enabled to devise 
machinery of a very perfect character for making lead, 
lead-composition, and block-tin pipes by the employ- 
ment of hydraulic pressure. He subsequently invented | 
a machine for making a lead-encased tin pipe, consisting 
of an actual tin pipe in the inside of a lead pipe, both 
being produced at one operation under the hydraulic 
pressure of 200 tons on the square inch. 

Mr. Weems’s next conception was the idea of making 
solid brass tubes by hydraulic pressure, and for that | 
purpose he forthwith constructed what was at the | 
time the largest hydraulic press in the world. One of | 
the curious and unexpected discoveries which Mr. Weems 
made in connexion with that matter was that when the 
brass block out of which the tube was to be formed came 
to be subjected to a pressure of about 4000 tons the zinc 
separated from the copper with which it was alloyed in 
the brass, producing only a zinc tube, and leaving the 
copper behind. That result formed a really” great con- 
tribution to physical and chemical science, inasmuch as 
it demonstrated the fact that the atoms of the brass alloy 
which had been united by fusion into an apparently 
homogeneous body did not constitute a perfect chemical 
combination, or chemical compound, bu’ had only been 
made to assume a new mechanical arrangement. Mr. 
Weems next turned his attention to the construction of 
bylraulic machinery for making rifle bullets, and his 
machines for this purpose are now in operation in the 





of which he also spent much effort. His inventions are 
so numerous that they cover some forty patents—not 
confined to one particular manufacture, but branching 


| in many directions. 


Having made a moderate competency, Mr. Weems 
retired from business about eight years ago. He has 
left a widow and family, one of the latter being Bailie 


| Weems, who is the principal partner of the firm of J. 


and W. Weems, who are largely engaged in making 
heavy machinery and gas-lighting appliances. 








FOREIGN TECHNICAL LITERATURE, 
Tue Paper Trade Journal (New York, May 7) pub- 
lishes some simple and practical instructions for the 
care of steam engines, an example which might be fol- 
lowed with advantage in this country. 





The Moniteur Industriel (Paris, May 19) contains a 
paper on the Bessemer process as applied to copper, 
specially referring to the system of M. Manhés. This 
process, which has been thoroughly tested at the Védénes 
Works, Vaucluse, is now being regularly employed. 





The Zeitung des Vereins Deutscher Eisenbahn-Verwal- 
tungen gives an account of the electric railway which 
commenced working in Berlin on May 12. The system 
upon which it works is too well known to need further 
description. The speed is limited to 20 kilometres 
(134 miles) per hour, but it is stated that a much higher 
rate could be attained. . 





The American Miller (Chicago, May 1) comments on 
the disparity between the numbers of boiler explosions 
in England and America in 1880, 170 having occurred 
in the United States, against 28 in this country. In the 
former case there were 259 lives lost, and 555 cases of 
injury, against 28 deaths, and 68 persons injured, in the 
latter. It remarks that so far as the figures, which were 
taken from the statistics of boiler insurance companies, 
may be relied upon, they are not creditable to American 
boiler makers or boiler users. 





The Jron Age (New York, May 5) publishes a paper 
read at the Lake Superior meeting of the Institute of 
Mining Engineers, by Mr. Charles O. Thompson, of 
Worcester, Massachusetts, on the Effect of Sewage 
Water on Iron Boilers. He describes a number of 
experiments, from which it would appear that, whilst 
the presence of gas refuse in the water has no appreci- 
able effect in increasing corrosion, that of sewage is 
extremely injurious, 


The Revista Mineral (Madrid, May 16) states on the 
authority of Ei Liberal that the prices of Biscayan iron 
are falling daily, the price, when the report was 
written, being from 32 to 34 reals per ton, free on board 
in the Bilbao river. Last year, prices were firm at 40 


reals. This represents a loss on the exports from Bilbao 
alone, during the present year, of 25 millions of reals 
(250,000/.). 


The Moniteur des Intéréts Matériels (Brussels, May 
15), referring to the termination in December of the 
existing French treaties of commerce, points out that 
the uncertainty as to the future tariffs will prove an 
injury of some magnitude to Belgium. If the duties on 
Belgian iron should be increased, it will be a very 
serious matter for Belgian firms which have contracted 
to supply material up to January next; and in the 
mean time no contracts of any importance can be 
entered into until the future tariff is known. 

The issue of May 22 states that considerable interest is 
being taken in Belgium in the trials of native-made cotton 
belting. As regards breaking and stretching, it is said 
to be superior to the ordinary leather bands. 





The American Machinist (New York, May 21) publishes 
a paper read by Mr. D. N. Melvin, before the American 
Society of Mechanical Engineers, on an improved 
mercury column, the object of which was to show how 
an open mercury column can be brought into more 
general use at a low cost, without erecting a high 
unwieldy syphon, or making any special arrangements. 
Mr. Melvin described a gauge of this kind which he had 
had in use for four years, and found to answer the pur- 
pose admirably. It consisted of five syphons the upper 
halves of which were filled with a mixture of salt water 
and glycerine. 


The Coat Trade Journal (New York, May 4) takes 
the following figures from the report of Mr. J. M. Swank, 
the secretary of the American Iron and Steel Association, 
who was appointed to collect the statistics of the 
American iron trade for the tenth census. During tho 
year ending May 31, 1880, the following was the con- 
sumption of material in the various works: 


Tron ore ... inn ose 7,709,708 tons. 
Limestone... a ose 3,169,149 ,, 
Anthracite coal ... i 3,322,498 ,, 
Bituminons coal... “eo a 5,659,055 _,, 
Coke ose sas ove one 2,277,555 ,, 
Charcoal ... aee ad ... 69,592,091 bushels. 


The Deutscher Submissions-Anzeiger (Berlin, May 11) 
states that the Austrian and Hungarian rail mills have 
lately secured contracts from Servian and Austrian 
railways for 49,000 tons of rails, which have been dis- 
tributed between the works of the Austrian State 
Railway Company and the Witkowitz Works. 

From the same paper, in its number of May 13, we 
learn that, owing to the severe competition of English 
foundry and Bessemer pig in Westphalia, the demands 
for native material of the same class have very much 
fallen off. Puddled bars and spiegeleisen are reduced in 
price, inquiries for these classes being few. In bars, 
best sheets, and rolled wire, the tendency is also weaker. 
On the other hand, steel wire, boiler and ship plates, and 
railway material, are in great demand, some of the 
works employed in the latter branch being engaged up 
to the end of the present year. 

The number of May 19 states that the imports of 
English coal into Hamburg during 1880 reached a total 
of 1,051,846 tons. This is about 10 per cent. more than 
the imports of the year before, and is the greatest 
increase that has beon known since English coal has 
been imported into Hamburg. The quantity of West- 
phalian coal and coke during the same period was 163,560 
tons, which is a considerable quantity when it is remem- 
bered that this particular class was almost unknown in 
Hamburg ten years ago. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday’s pig-iron 
warrant market was again dull, and prices suffered a farther 
decline of 1d. per ton. There were transactions during the 
forenoon at from 45s. 5d. to 45s. 4d. cash, and from 
45s. 7d. to 45s. 6d. one month, and the close was buyers 
offering 45s. 5d. cash and 45s. 7d. one month, and sellers 
asking jd. per ton more. The quotations in the afternoon 
ranged from 45s. 5}$d. down to 45s. 44d. cash, and from 
45s. 7d. down to 45s. 6d. one month, and the market closed 
with sellers at 45s. 5d. cash and 45s. 6d. one month, and 
buyers near. The warrant market became somewhat 
excited on Friday forenoon in consequence of the prices 
touching 45s. per ton. There had been considerable dif- 
ferences of opinion amongst the brokers and merchants as 
to what would be the lowest quotation reached last week, 
many holding that prices woud touch 45s. cash, and they 
freely backed their opinion. On a sale being made at that 
figure towards the close of the market there was quite a 
display of exuberance. The closing quotation was 14d. 
above that sum, which was a decline of 3d. from Thursday, 
and 8d. per ton over the whole week. From the beginning 
of May up till the end of the week the decline in the price 
of warrants amounted to 2s. 6d. per ton, and counting 
from the Ist of April it was 4s. per ton. On the present 
year the decline up till last Friday was 83. 7d. per ton, or 
from 53s. 9d. to 40s. 2d. It is twelve months since prices 
touched 45s., and the lowest quotation last year was only 
64d. per ton less than that sum, after which there was an 
advance to 56s., followed by a fall to 48s. Business 





was done on Friday morning at from 45s. 5d. down 
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to 45s. 3d. cash, and from 45s. 6}d. to 45s. 3d. one 
month, and the close was rather buyers at 45s. 3d. cash, 
and 45s. 5d. one month. In the afternoon the quotations 
were 45s. 14d. to 45s. 2)d. and 45s. cash, and 45s. 44d. to 
45s. 2}d. one month, the market closing with buyers at 
45s. 14d. cash and 45s. 3d. one month, and sellers 4d. over. 
Monday’s market was rather firmer, and prices recovered 
to the extent of 4d. per ton, or one-half of last week’s 
decline. During the forenoon market business was done 
at 45s. cash, and at 45s. 14d. and 45s. 2d. one month, after 
which there was a _ improvement to 45s. 5d. one 
month, then 45s. 44d. next week was done, and the close 
was sellers at 45s. 4d. cash and buyers ss 4d. per ton 
lower. The afternoon market opened at 45s. 44d. to 45s. 6d. 
cash, and at 45s. 6d. to 45s. 74d. one month done, and at the 
close there were sellers asking 45s. 6d. cash, and buyers offer- 
ing 45s. 5}d. A large amount of business was done during the 
day. Glengarnock No. 1 and Carnbroe No. 1 were reduced 
in price by the makers in the course of the day 1s. per ton, 
and the same brands of No. 3 were reduced 6d. per ton. The 
market opened strong yesterday forenoon, and a consider- 
able amount of business was done, the price beginning at 
45s. 8d. to 45s. Hn cash and 45s. 9d. one month, from which 
itadvanced rapidly to 45s. 11d. cash and 46s. 4d. one month 
paid, and the close being buyers at 46s. one month, and 
sellers asking 45s. 114d. cash. The quotations at the open- 
ing in the afternoon ranged from 46s. cash to 46s. 14d. 
and 46s. 1d. one month, from which there was a some 
what rapid decline to 45s. 7d. cash and 45s. 9d. one month 
accepted. Business was subsequently done at 45s. 84d. 
cash and 45s. 10$d. one month, and the close was sellers at 
45s, 8d. cash and buyers offering 45s. 7id. To-day’s market 
was flat both forenoon and afternoon. Business was done 
during the morning at from 45s. 6d. to 45s. 5d. cash, also 
at 45s. 8d. to 45s. 6d. one month, the market closing 
with buyers offering 45s. 4d. cash and 45s. 6d. one 
month, and sellers wanting 1d. per ton more. A iarge 
business was done in the afternoon at 45s. 4}d. cash, 
and at 45s. 6d. one month, and the close was buyers at 
45s. 5d. cash, and sellers at 45s. 54d. Apart from the 
spurt’? which has set in this week in speculative baring. 
which is due to ‘‘ bears’’ covering, there is practically no 
change to report in the condition of the pig iron trade, so 
far as the legitimate demand is concerned; nor can it be 
said that there is anything yet that points to any relief in 
the immediate future from the depression now prevailing. 
The demand from all quarters may be said to be of the most 
limited description, and the tendency of the demand is 
rather to become more limited than to expand. A fair 
quantity of iron is being purchased for France and Italy, 
but the wants of Germany are at a very low ebb, and 
a backward condition is still reported in regard to the 
American and Canadian markets. Some of the shipping 
brands have of late been obtainable on rather easier terms 
than those asked by the makers, but there is now a disposi- 
tion on the part of the latter to bring about an equalisation 
in prices, or some approach to it. Last week’s shipments 
amounted to 9532 tons, as compared with 11,036 tons in 
the corresponding week of last year. At the end of last 
week there were 558,472 tons in stock in Messrs. Connal 
and Co.’s public warant stores, the increase for the week 
being 1530 tons. The number of blast furnaces in operation 
is still 122. 

The Strike at Hallside Steel Works.—The strike which 
was briefly notified last week as having occurred at the 
Newton Steel Works still continues, and up to the present 
there does not seem to be any appearance of a settlement 
of the dispute being arrived at between the men and the 
Steel Company of Scotland. The works at Hallside are 
now almost at a standstill. At first the number of men 
who actually struck work was not more than 400, but their 
stopping immediately threw upwards of 700 more out of 
work ; and if the dispute lasts over this week the whole of 
the workmen, numbering about 1400, are expected by that 
time to be without work. The strike has already lasted 
ten days, and a settlement seems as far off as ever. The 
**smelters,’’ with whom the dispute arose, have held no 
meetings since Monday week, it being then resolved to wait 
the company’s favourable decision on their demands before 
holding any meeting to consider their position. Two of 
their number were, however, appointed to receive any 
communications the manager might have to make. but the 
men were not to be called together unless to consider such 
concessions as the company were prepared to make. The 
foremen smelters, who are at the bottom of the dispute, 
and whose places cannot be easily filled unless by bringing 
men from English works, declare their determination to 
stand out for six months rather than go in at present rates 
of tonnage. In the mean time the common steel, on which 
the increase of rates is wanted, has been removed to 
Blochairn Steel Works, near Glasgow, which belong to 
the same firm, for the purpose of being wrought into rails 
to fulfil pressing orders. The Steel Company thus seem 
determined to resist the demands of the men, even at the 
expense of closing Hallside Steel Works entirely. Shop- 
keepers and others in Cambuslang are already beginning to 
feel the effects of the strike, as the working classes there are 
mainly employed in the steel works at Newton and at the 
eollieries in the district, the latter of which are also 
affected by the strike. It is therefore very desirable for all 
parties that some arrangement should be made, satisfactory 
to — employers and employed, to bring the dispute to 
an end. 


Clyde River Steamers.—The saloon and other steamers 
which have long been such a marked feature in carrying 
on the passenger traffic on the Clyde have this season been 
considerably reduced in number, no fewer than four of 
them, all of a very high class, having been purchased to 
carry on a more or less similar traffic on other rivers. The 
Bonnie Doon, which had several years of successful traffic 
chiefly between Glasgow and Ayr and other Ayrshire coast 
towns, has just been purchased by a Liverpool firm to 
run between that port and watering-places on the coast of 





North Wales. Two steamers, the Glen Rosa and the Vale 
of Clwyd, has recently left the Clyde to take up the lead- 
ing positions in the p ger traffic on the lower reaches 
of the Thames. It is said that the Glen Rosa in running 





round from the Clyde to the Thames did the passage in | 


the shortest time on record. Lastly, the Carrick Castle 
has gone to the Forth, where she has already become qhite 
a favourite. On the Clyde these were all “‘ crack’”’ steamers, 
so that they may well be favourites on other rivers around 
the British coasts. Strange to say, as yet there are no 
-_ steamers built or building to take their places on the 
Clyde. 

Large Imports of Swedish Iron.—The steamer Rook 
recently arrived in the Clyde from Gothenburg, having as 
part of her cargo 8119 bars of iron, 499 bundles of iron, and 
20 tons of pig iron, to various orders ; and the steamer 
Sanda also arrived on the same day and from the same 
port bringing 6979 bars of iron to order. 

Proposed New Harbour at Berwick.—A movement is on 
foot to construct a new harbour at Berwick to accommodate 
the numerous fishing-boats belonging to Berwick and 
those which come to it during the herring season. It is 
proposed to make the harbour at Green Haven, and the 
Dake of Northumberland has agreed to grant the ground. 
A petition has been presented to the Harbour Commis- 
sioners on the “7 and accompanying the petition is a 
plan prepared by Mr. J. Watt Sandeman, M.IL.C.E. It is 
proposed that the north-east pier should be abont 360 ft. in 
length, the south pier 220 ft. in length, and the area of the 


harbour when completed a little over 14 acres, capable of | 


accommodating about 50 of the largest herring boats, or 
about 100 white fishing boats. 


The Scotch Coal Trade.—Most of the collieries are kept 
going full time, but rather desponding reports are coming 
to band as to prices. Shipments at the present are not 
very brisk, though there are still fair quantities of coal 
leaving the Lanarkshire, Ayrshire, and Fifeshire ports to 
meet both home and foreign orders. There has been a 
very great increase in the output in the Hamilton district 
during the past six months, amounting in some cases to 50 
per cent. more than at the corresponding date of last year. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
thinner attendance on ’Change at Middlesbrough, and very 
little business was done, Messrs. Connal and Co., the 
warrant storekeepers here, had a stock of 172,257 tons, 
which is an increase of 1209 tons since the previous Tues- 
day. In Glasgow, Messrs. Connal hold 558,872 tons. Tele- 
grams from Scotland showed that there was a slight 
advance on the Glasgow market, and Middlesbrough fol- 
lowing in the wake, the quotations here were based on 
No. 3 Cleveland pig selling at 36s. 3d. per ton. There is 
no confidence in the slight advance, the general opinion 
being that it is due to speculation. With such an enor- 
mous total production as there is just now in Cleveland, the 
prices of pig iron cannot rise. Most people believe that the 
quotations will farther decline. The competition, however, 
between Scotland and Cleveland must ultimately end in 
favour of the latter district, where pig iron can be made so 
cheap as to beat every other district in the world. People 
too are beginning to notice the fact that large quantities 
of Cleveland iron are imported to Scotland every week, 
and it is suspected that many a ton of what is sold as Scotch 
iron contains a copious mixtare of the less costly metal 
from the Cleveland hills. The quality of Cleveland iron 
is being proved everywhere, and in a short time its reputa- 
tion will be unquestioned. Facts from the steel works will 
silence the detractors of this cheap and plentiful iron. 


The Manufactured Iron Trade.—There is not so much 
activity in the manufactured iron trade. Work is being 
quickly executed, and orders are not coming to hand as 
rapidly as could be desired. Plates are quoted 61., angles 
5l. 10s., and bars 51. 7s. 6d. per ton, less 24 per cent. ‘I'he 
plate mills are running very well at Middlesbrough and 
Consett, and a large number of men are employed in 
the north of England. 


Engineering and Shipbuilding.—All the! engineering 
establishments are well occupied on general work and 
bridges. Shipbuilders on the Tyne, Wear, and Tees, are 
full of orders. The men at the yards continue to agitate 
for an advance of 7} per cent. on the Tees. The masters 
have suggested a compromise and there is little doubt that 
the matter will be speedily -and amicably arranged without 
any stoppage of works. 


Compressed Air Engines.—At the concluding meeting of 
the session of the Cleveland Institute of Engineers held at 
Middlesbrongh on Monday night, Colonel Beaumont 
delivered an interesting address on high pressure or com- 
pressed air as applied to locomotive purposes. The matter 
was fully discussed. 


The Cleveland Miners.—To day (Wednesday) the Cleve- 
land ironstone miners held their annual demonstration at 
Boosebeck, near Saltburn-by-the-Sea. Three M.P.’s, Messrs. 
McDonald, Bradlaugh, and Burt, delivered addresses of 
an encouraging nature. The miners are working satis- 
factorily. 














ApAMs’s FLusHING SypHon.—Referring to the notice 
of their flushing syphon which appeared on page 514 of our 
last number, Messrs. M. H. and S. H. Adams, of Leeds, 
write to inform us that they now dispense with the hole and 
slot formerly employed to stop the action of the syphon. 
As at present arranged, the valve on the top both starts 
the syphon by allowing the air to escape, and stops the 
action at the end of the discharge by the suction in the 
syphon, then admitting the air again. It is no doubt an 
improvement to dispense with the air hole and slot formerly 
employed. 


| 


NOTES FROM THE SOUTH-WEST. 

The Parkend Collieries.— A contract has been let by Mr 
S. J. Thomas for sinking a pit from the “‘ Starkey’’ vein at 
these collieries to the ‘ ky”’ and ‘‘ Churchway’’ seams. 
The operations will be pushed on with all possible speed. 

Wales and the Great Western Railway.—Ata special 
meeting of the proprietors of the Great Western Railway 
Company on Friday a resolution approving of a Bill for 
leasing the Carmarthen and Cardigan Railway to the 
Great Western Company was carried, as was also another 
motion for leave to bring in a Bill for the purchase and 
extension of the line to Newcastle-Emlyn. 

Great Western Steamship Company (Limited).—This 
company has been incorporated with a capital of 1,000,0001., 
divided into 20,000 shares of 501. each, of which 8000 will 
bear a preferential dividend of 5 per cent. per annum, 
payable out of the — from year to year, and the 
remaining 12,000 will be ordinary shares, of which about 
4000 will be allotted to the present owners of steamships 
belonging to the Great Western line. The company has 
been formed for the purpose of acquiring, working, and 
extending the line of Atlantic steamers started by Messrs. 
Mark Whitwell and Son, and which for many years have 
successfully traded between Bristol and New York. At 
present the line consists of six steamers engaged in the 
foreign trade, and one engaged in the coasting trade for 
the purpose of collecting and distributing cargo in connexion 
with the foreign-going vessels. Hitherto these vessels 
have been owned by various persons, but entirely managed 
by Messrs. Mark Whitwell and Co., and from time to 
time other ships have been chartered for the purpose of 
developing a trade with Montreal, Baltimore, and Boston. 
Complete arrangements have been made with the railway 
companies for through traffic between the chief centres in 
America and Bristol vid New York and the above-named 
ports. The trade is believed to be capable of great 
extension, especially as the docks at the mouth of the 
Avon provide accommodation accessible at all tides for 
large ocean steamers, and are in direct communication 
with the Midland Counties, West of England, South 
Wales, and London. 


Burnham.—The Somerset and Dorset, Midland, and 
South-Western Companies, who now jointly work the 
Somerset and Dorset branch line to Burnham, have decided 
not to entertain for the present the question of the estab- 
lishment of steamboat communication therefrom with the 
South Wales ports. 


Railway Plant Making at Bristol.—We learn that the 
Bristol Wagon Works Company are now employing more 
workmen than they have done for years, the renewed 
activity observable being chiefly in supplying road wagons, 
carts, and trollies for the Cape, and railway goods wagons 
and passenger carriages for Spain and the Brazils. 

The Electric Light in Mines.—Mr. W. Thomas, C.E., 
Bryn Awel, Aberdare, is about to make an experiment 
with the electric light underground, at the Merdy Colliery, 
being one of several collieries under his control. 








THs Late Mr. SamvuEL GrRirrFiTHs.—We have to 
record the death on Tuesday last, the 24th inst., of Mr. 
Samuel Griffiths, of London and formerly of Wolver- 
hampton. Mr. Griffiths, who was well known to all in the 
iron trade, and particularly to those connected with the 
Staffordshire district, was, we believe, originally a chemist 
at Wolverhampton, and subsequently started business as a 
banker and bill broker, and became considerably interested 
in iron works. Ata later period Mr. Griffiths, owing to 
the bad state of the Staffordshire iron trade, fell into 
financial difficulties, and he ultimately established himself 
in London, where he conducted a weekly publication, the 
London Iron Trade Exchange, which he had previously 
carried on at Wolverhampton under the name of Griffiths’ 
Iron Trade Circular. 





METALLIc SLATES.—We have received from the Anglo- 
American Roofing Company, of 158, Leadenhall-street, 
samples of their metallic slates or shingles. These “ slates’’ 
are stamped out of thin sheet iron, and are so shaped and 
corrugated that they interlock and form a storm-tight 
roof. The ‘slates’ are very light, and are very easily 
laid, whiie they pack into a very small compass, a great 
convenience for export. The slates are in some cases 
coated with a special metallic paint, and in others coated 
with an alloy by what the makers term the calamine pro- 
cess. They are also supplied coated with a glass enamel, 
which, it is stated, is not liable to chip, and is not injured 
by a red heat. Altogether these metallic shingles form an 
excellent roof covering, which will remain uninjured by fire 
in a neighbouring building, under conditions where a slate 
roof would fly to pieces. 





THE SEVERN VALLEY Minerats Company.—The 
prospectus is issued of a proposed company with the above 
title to acquire and work two valuable mineral properties 
in the Severn Valley district, Forest of Wyre. One of 
these is estimated to contain over 10,900,000 tons of coal, 
7+ million tons of fireclay, and 3} million tons of ironstone. 
The estimated contents of the second property is 30,000,000 
tons. The report accompanying the prospectus describes 
five seams of coal of excellent quality, two seams of 
fireclay and four seams of ironstone. Two shafts have 
already been sunk, and with these and some additional 
machinery it is estimated that a daily output of 500 tons of 
coal and 50 tons each of fireclay and ironstone can be 
guaranteed. On this amount it is expected to realise a 
net profit of 20 per cent. on the proposed capital, which profit 
should be increased to 30 per cent. when a second pair of 
shafts have been sunk. The proposed capital is 60,0007. 
divided into 32,000 shares of 51. each, of which 10,500 shares 
are accepted by the vendor in part payment of the property, 





the remainder of the purchase being completed for 12,5001. 
cash payment. 
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UPON THE PRODUCTION OF SOUND 
BY RADIANT ENERGY.® 
By ALEXANDER GRAHAM BRLL. 
(Concluded from page 515.) 


Upon the Nature of the Rays that Produce Sonorous | 


Effects in Different Substances.—In my paper read before 
the American Association last Angust and in the present 
paper I have used the word ‘“‘light’’ in its usual rather 
than its scientific sense, and I have not bitherto attempted 
to discriminate the effects produced by the different con- 
stituents of ordinary light, the thermal, luminous, and 
actinic rays. I find, however, that the adoption of the 
word ‘‘ photophone”’ by Mr. Tainter and myself has led to 
the assumption that we believed the audible effects dis- 
covered by us to be due entirely to the action of luminous 
rays. The meaning we have uniformly attached to the 
words “ photophone” and “‘light’’ will be obvious from 
the following passage, quoted from my Boston pagers 
“Although effects are produced as above shown by 
forms of radiant energy, which are invisible, we have 
named the apparatus for the production and reproduction 
of sound in thee way the ‘ photophone’ because an ordinary 
beam of light contains the rays which are operative.” 


Fig 12 


| in the green at that part where the red worsted appeared 
| to be black. On either side of this point the sound 
| gradually died away, becoming inaudible on the one side in 

the middle of the indigo, and on the other at a short dis- 
| tance outside the edge of the red. 

3. Upon substituting green silk for red worsted the limits 
of audition appeared to be the middle of the blue and a 
_—s short distance out in the ultra-red. Maximum in 
the red. 

4. Some hard rubber shavings were now placed in the 
receiver G. The limits of audibility appeared to be on the 
}one hand the junction of the green and blue, and on 
| the other the outside edge of the red. Maximum in the 

ellow. Mr. Tainter thought he could hear a little way 

into the ultra-red, and to his ear the maximum was about 
the junction of the red and orange. 

5. A test tube containing the vapour of sulphuric ether 
was then substituted for the receiver G. Commencing at 
the violet end, the test tube was gradually moved down the 
spectrum and out into the ultra-red without audible effect, 
but when a certain point far out in the ultra-red was 
reached a distinct musical tone suddenly made its appear- 
ance, which disappeared as suddenly on moving the test 
tube a very little further on. 








V4 








To avoid in future any misundertandings upon this point 
we have decided to adopt the term “* radiophone,’’ propos 
by M. Mercadier, as a general term signifying an appa- 
ratus for the production of sound by any form of radiant 
energy, limiting the words thermophoue, photophore, and 
actinophone to apparatus for the production of sound by 
thermal, luminous, or actinic rays respectively. 

M. Mercadier, in the course of his researches in radio- 
phony, passed an intermittent beam from an electric lamp 
through a prism, and then examined the andible effects 

roduced in different parts of the spectrum. (Comptes 
Rend us, December 6, 1880). 

We have repeated this experiment, using the sun as our 
source of radiation, and have obtained results somewhat 
different from those noted by M. Mercadier. 

A beam of sunlight was reflected from a heliostat (A, 
Fig. 12) through an achromatic lens B, so as to form an 
i e of the sun upon the slit C. 

The beam then passed through another achromatic lens 
D and through a bisulphide of carbon prism E, forming a 
spectrum of great intensity, which, when focussed upon a 
screen, was found to be sufficiently pure to show the prin- 
cipal absorption lines of the solar spectrum. 

The disc interrupter F was then turned with sufficient 
rapidity to produce from five to six hundred interruptions 
of the light per second, and the spectram was explored 
with the receiver G, which was so arranged that the 
lamp-black surface exposed was limited by a slit, as 
shown. 

Under these circumstances sounds were obtained in every 


part of the visible spectrum, excepting the extreme half of | bod 


the violet, as well as in the ultra-red. A continuous 
increase in the loudness of the sound was observed upon 
moving the receiver G gradually from the violet into the 
ultra-red. The point of maximum sound lay very far out 
in the ultra-red. Beyond this point the sound began to 
decrease, and then stopped so suddently that a very slight 
motion of the receiver G made all the difference between 
almost maximum sound and complete silence. 

2. The lamp-blacked wire gauze was then removed and 
the interior of the receiver G was filled with red worsted. 
Upon exploring the spectrum as before, entirely different 
results were obtained. The maximum effect was produced 





6. Upon exploring the spectram with a test tube contain- 


ed | ing the vapour of iodine the limita of audibility a 


to be the middle of the red and the junction of the blue and 
indigo. Maximum in the green. 

7. A test tube containing peroxide of nitrogen was substi- 
tuted for that containing iodine. Distinct sounds were 
obtained in all of the visible spectrum, but no sounds 
were observed in the ultra-red. 

The maximum effect seemed to me to be in the blue. 
The sounds were well marked in all parts of the violet, and 
I even fancied that the audible effect extended a little way 
into the ultra-violet, but of this I cannot be certain. Upon 
examining the absorption spectrum of peroxide of nitrogen 
it was at once observed that the maximum sound was pro- 
duced in that part of the spectrum where the greatest 
number of absorption lines made their appearance. 

8. The spectrum was now explored by a selenium cell, 
and the audible effects were observed by means of a tele- 
phone in the same galvanic circuit with the cell. The 
maximum effect was produced in the red. The andible 
effect extended a little way into the ultra-red on the one 
a and up as high as the middle of the vivlet on the 
other. 

Although the experiments so far made can only be con- 
sidered as preliminary to others of a more refined nature, 
I think we are warranted in concluding that the nature of 
the rays that produce sonorous effects in different sub- 
stances depends upon the nature of the substances that are 
exposed to the beam, and that the sounds are in every case 
due to those rays of the spectrum that are absorbed by the 


y- 
The Spectrophone.—Our experiments upon the range of 
audibility of different substances in the spectrum have led 
us to the construction of a new instrument for use in 
spectrum analysis, which was described and exhibited to 
the Philosophical Society of Washington.* The eyepiece 
of a spectroscope is removed, and sensitive substances are 
placed in the focal point of the instrument behind an opaque 
diaphragm containing a slit. These substances are put 
in communication with the ear by means of a hearing-tube, 
and thus the instrument is converted into a veritable 
‘* spectrophone,”’ like that shown in Fig. 13. 

Suppose we smoke the interior of our spectrophonic 





* A paper read before the National Academy of Arts 
and Sciences, April 21, 1881. 





* Proceedings of the Philosophical Society of Washing- 
| ton, April 16, 1831. 


receiver, and fill the cavity with peroxide of nitrogen ¢ 
We have then a combination that gives us good pad 4 
all parts of the spectrum (visible and invisible) except the 
ultra violet. Now, pass a rapidly-interrupted beam of 
light through some substance whose absorption spectrum is 
to be investigated, and bands of sound and silence are 
observed upon exploring the spectrum, the silent positions 
corresponding to the absorption bands. Of course, the ear 
canrot for one moment compete with the eye in the exami- 
nation of the visible part of the spectrum; but in the 
invisible part beyond the red, where the eye is useless, the 
ear is invaluable. In working in this region of the spectrum 
lamp-black alone may be used in the spectrophonic receiver. 
Indeed, the sounds produced by this substance in the ultra. 
red are so well marked as to constitute our instrument a most 
reliable and convenient substitute for the thermo-pile. A 
few experiments that have been made may be interesting. 

1. The interrupted beam was filtered through a saturated 
solution of alum. 

Result: The range of audibility in the ultra-red was 
slightly reduced by the absorption of a narrow band of the 
rays of lowest refrargibility. The sounds in the visible 
part of the spectrum seemed to be unaff ’ 

2. A thin sheet of hard rubber was interposed in the 
path of the beam. 
ai bese Sy a op sounds in every part of the ultra- 

b o sounds in the visible part of the spectrum, except- 
“gm extreme half of the — = a 

hese experiments reveal the cause of the curious fact 
alluded to in my paper read before the Ameriean Associa- 
tion last August—that sounds were heard from selenium 
when the beam was filtered through both hard rubber and 
alum at the same time. (See table of results in Fig. 14). 

3. A solution of ammonia-sulphate of copper was tried. 

Result: When placed in the path of the beam the 
spectrum disappeared, with the exception of the blue and 
violet end. To the eye the spectrum was thus reduced to 
a single broad band of blue-violet light. To the ear, how- 
ever, the spectrum revealed itself as two bands of sound 
with a broad space of silence between. The invisible rays 
transmitted constituted a narrow band just outside 
the red. 

I think I have said enough to convince you of the value 
of this new method of examination, but I do not wish you 
to understand that we look upon our results as by any 
means complete. It is often more interesting to observe 
the first totterings of a child than to watch the firm tread 
of a full-grown man, and I feel that our first footsteps in 
this new field of science may have more of interest to you 
than the fuller results of mature research. This must be 
my excuse for having dwelt so long upon the details of 
incomplete experiments. 

I recognise the fact that the spectrophone must ever 
remain a mere adjunct to the spectroscope, but I anticipate 
that it has a wide and independent field of usefulness in the 
investigation of absorption spectra in the ultra-red. 








Mtyerats IN New South Watas.—The aggregate 
valae of the minerals raised in New South Wales in 1879 
amounted to 2,233,1611., as compared with 2,183,096/. in 
1878, showing an increase of 50,0651. in 1879. 





THe Pursvutr or Scrence.—At the dinner of the 
American Institute of Mechanical Engineers, which recently 
held a meeting at Hartford, Connecticut, Mr. A. L. Holley 
replied to the toast, ‘‘ The Pursuit of Science.” A part of 
his own experience in this pursuit was related by him as 
follows:—‘* At about this period in the history of civilisa- 
tion, the idea began to obtain that science should be pur- 
sued, not in books but in things. I immediately started 
out after science on one of the most awfullest things this 
world ever saw: it was Corlis’s original locomotive, affec- 
tionately called ‘The Old Jigger.’ This locomotive was 
possessed of a certain —_ and fantastic cussedness, 
which could hardly have n an attribute of a mere 
machine. In her spiritual nature she was undoubtedly a 
sort of Mephistophelean cross with a Colorado mule, and as 
to her physical membership, a cotton-factory mule was 
severely eimple in comparison! She had, as nearly as I 
remember, 365 valyes—one to break down every day in the 
year ; and as to valve motion—well, no fellow ever figured 
up the number of its parts. The Old Jigger used to jar off 
about half of them along the road the first part of the week, 
so that by about Thursday all the men in the shop cou!d keep 
comparative track of the rest of them. I will say for the 
Old Jigger that she made the best indicator card I ever saw 
from a locomotive. Clean opening, sh cut-off, and an 
exhaust as if she had knocked out a cylinder head, and she 
could knock out a cylinder head with neatness and despatch 
when she was mad about anything. Sometimes, when she 
had been fooling over the road about a half a day behind 
time, and we had got her into the round-house, we used to 
pull out these cards of hers right before her, and ask one 
another how in the name of common sense a locomotive 
that could make cards like these would act as if the very 
old—Chief Engineer—was in her. She never used to say a 
word, but she would look that disgusted !—and next morn- 
ing she would just waltz off with the biggest kind of a train, 
ahead of time. But she was an inconstant old girl, and 
lazy, too. She always used to prefer to run with one side, 
and always had some plausible excuse for breaking down 
the other. I remember one March morning she managed, 
when nobody was looking, to kick off about a bushel and 
a half of rocker arms and valve connexions, and she brought 
up all standing over a culvert about 10 ft. wide and full of 
ice water. As I was standing in this culvert up to my 
middle, disconnecting her eccentric straps, a college pro- 
fessor came along, and rammed his umbrella into me, and 
wanted me to explain to him the difference between this loco- 
motive and any other locomotive. I got out of that culvert, 
and delivered my first scientific lecture ; and I have since 
been informed that its diction would have beeu toned down 





by a divinity student.” 
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“ENGINEERING” ILLUSTRATED PATENT RECORD. 








APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
MAY 23, 1881. 


In the Cases of Inventions communicated from Abroad 
of the Communicators are given in 
lialics after the Applicants’ Names. 


the Names, ¥c., 





Nos. NAMES, &c., 
OF APPLICANTS. 


ABBREVIATED TITLES, &c. 





— | — 


R. H. Abrey, London. 


Dixon. Acnig. 
J. Southwood, Leeds. 


J. Holding, Manches- 


ter. 
T. Rowatt, Kew. 
E. Hatton, Manches- 


ter. 

9141 | W. H. Taylor, Bir- 
mingham. — 
Beck. Piquepé, 

E. Nayler, Dudley. 
Gedge. Favre. 
Lake. Campbell. 
Lake. Campbell. 


Chisho'm, 


Shillington, 


don. 
Lake. 
2149/7, F. 
Belfast. 

215) Lake. Aansom, 

A. Flather, Bradford. 
Mills. Hazelle. 

J. Sawyer. London. 


8t. Germans. 


Johnson. Lagane, 
Boult. ck and Sons. 
H. B. Fox, Oxton. 


Abel. Hardy. 

E. 8. Harvey, Totten- 
ham, and J. Brodie, 
London. 





2162 | EB. Fox, Millwall. 

T. Champion, 
on. 
Raymond, 


2165 | Wolff. Afollerup, 
2166 G. D. Peters, London. 


Lon- 





W. Askew & A. Aird, 
Manchester. 
2168 | E. J. Charbrel, Man- 
chester. 
T. Beilby, Mid | 
Calder 
H. J, Smith, Glasgow. 
R. Stone, London. 


2169 | G. 


2170 


172 | Clark. Winters and 
Vosburgh, 

R. Walters and J. 
Hewitt, Finsbury. 
J. Walker, Leeds. 

| Lake. AMaiche. 

Lake. Depoully and 
Droux 


TS 
= 
2 


Blinkhorn and Gre- 
bert. Azmann, 

17 Mills, Di Viani, 

179 | Dixon, Aa nig, 


A. L. Normandy, 
London. 
* = Morton, Lon- 


J. , and T. 
, Widnes. 


Stern, 
Lon- 


nm. 
Groth. JLugrin and 
Nordmann, 
Bauer. Félsche. 
n, Sunder- 
land. 


J. Ramage, Alva. 
J. H. Hughes, Birken- 
head. 


Alexander. Fisher. 
H.F. _— Hornsey, 
and A Bishop, 


J. co ht, Id) 
Ww. 8. 
2193 | Engel. righ hr. 
J. Leeming and R. 
Wulkiness, Brad- 


ford. 
J, Warburton, Bolton. 
T. Taylor and J. War- 
burton, Bolton. 
A. Boudeville, Rouen. 


Abel. Tschikolegf and 
Kleiber, 


Ley 





and G. 
Tipton. 


W. Bartholomew, Lon- 


W. Brenton, Polbathic 
W. H. Sleep, Sheviock. 





| A. Burdess, Coventry. 


| 


| Roller skates. 


| 
| 


| 
| 





E. Trubshaw, =e Tin and terne plates. 


Heating apparatus for horticultural 
and other purposes. 

Manufacture of artificial alizarine. | 

Suppor’ lasts in the manufac-| 
ture of boots and shoes. 





Looms for weaving. 





Lamp burners. 
Ventilating apparatus. 


Brooches and dress fastenings. 


Printing frame for photographs. 
Pocket time indicator. 

Blasting charges for mining. 
Wax-thread sewing machines. 
Wax-thread sewing machines. | 


Water-waste preventers. 

| 
Compound steam engines. | 
Fireplaces or stoves for domestic 


purposes. : 
Truuksor boxes for wearing apparel. 
Shedding ap tus for looms. 
Apparatus for pumping. 
Register and other stoves. 
Horse rakes. 


Ploughs and other agricultural im- || 
——__ 

Torpedo 

Machines fo for — ee paper. 
Vessels for holding, measuring, 
skimming, 4 testing milk. 

Railway brak 

Attaching Knobs to door lock and 
other spindles. | 


Tricycles. | 
a ~ a bars for manufacture of! 


naieines for bracelets, &c. 


Lubricators. i] 
Spring mattresses, applicable to the || 
cushions, &c., ao. of way carriage | 
and other seats 
Valves. | 
|} 
| 


Portable easels. 


| Distilling shale and apparatus | a 


therefor. 
| Separating liquids from solids or 
uids. 


q 
| Extraction of metals from their ores, | } 
and burning lime, &., and fur- 
naces therefor. | 
Fire-escape ladders and hose con- | 
ductors. 
Riding saddles. 


Bricks, tiles, terra-cotta, &c. 
Regenerating electric batteries. H} 
Extraction of glycerine or the like. || 
and manufacture of various 
glycerine compounds. 
Stocking and sock suspender clasps, || l 
| 
Obtaining or applying motive power, | 
Production of metaoxybenzaldehyde || 
and the derivatives thereof, and 
the synthesis of vanillin. 1} 
Distilling apparatus for steamships. || 


Firearms. | 2248 
Treating ores and to obtain metallic | 
| 


antimony and other products, 
Lock-stitch sewing machines. 
Amalgamation of gold. 
| 


Chronographs or stop-watches. 


Removing water from fresh peat, 
Marine steam engine. 


Condensing carding engin 
— for steam coneamn, engines, 


Bags ‘of paper and other materials, 
ts or pins. 


Motive- a engines. 
Roundabouts or carrousels. 
Looms for weaving. 


Figured cloth and method of manu- 
facture. 
Manufacture of figured cloth. 


Economising the fuel in steam 
engines. 
Electric lamps. 








Nos. 
and 


Dates. 





May 


2210 | z. Wiison, Holling- 
| 

2211 | | 1. A. Timms, West- | 

minster. 

2212 | Barlow. De Meritens, | 
2213 | EB. 6 memes, Liver- 

pool. | 

2214 | W.G. Denham, South- | 

wark, and F. A. 
Ellis, Walworth. 

2215 | P. R. Allen, South- 

| wark. 

2216 | Imray. Buckofzer. 
2217 | Lake. Delany. 

2218 | T. Harby, Liverpool. 
— | Imray. ae 
|B H. Baggeley, London. 
2221 J. W. aay and 


W.B 
2222 | A. hicMilan Thorn- | 


NAMES, &. 
OF APPLICANTS, 


ABBREVIATED TITLES, &0. 





19) 
2000 | A. P. Judge, London. 


2201 I. Blake, Birmingham 

2202 | . Marshall, Birming- 
Fon Johnson. Highfield. 

ay20 

2204 | Haddan. Kretsch- 

| maan, | 

2205 | Haddan. Byerke, 

2206 | Clarke. Hammerstein, 
| 2207 3. Armstrong, Swin- 


| on 
| 2208 | Ww. H. Davey and 
| vad F. W. . Boaharst, Bir- 





r, Leeds. 


lieba 
2223 | N. , Kimberley, Lon- 
2224 | | Wilding. Thiele and 


cass | 
2226 
2227 


2228 }? 
2299 | 


2230 


2235 
2236 


! May23' 
| 


2237 


2238 
2239 


2240 


2242 
2243 
2244 
2245 


2247 
2248 


GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Lists of 


No. 


1881 
1879 
1953 





1957 


1959 
1963 


1965 


ause, 
Pi t. Stephens, 


G. b: x Beam, San Fran- 
F. 'W. or “Qreashey, Man- 
Day. Kinipple. 
H. Ogden. Man- 
o De 
a Rw Bolton- 
T. Wood, Manchester. 
T. J. Brinsmead, Lon- 


| don. 
A. Holledge, Becken- 
ham. 


ve 2 Raoul, Macou, 

ules 

Wirth. Brumm and 
Luft. 

Thompson. Ligne. 


L.A. Best 


Samuel, 


Aleiander House & 
C 


| Groth Miller, 
2241 | 


| 
246 | 
| 








1967 | 


G. Octave, Geneva. 
A. Digeon, Toulon. 
W. 0. Brett, London. 
H. Lindley, Salford. 
Hort, " 


» A 
G. Singer, Coventry. 
A. Webb, Worcester. 
Newton. Cloarec and 
Cocharaud. 

4 


Aqpemmins for exhibiting advertise- 


a ~ jemes cad chimneyless 
burners for ps for petroleum 


oils. 
| velocipedes and lubricators. 


nine angle bars and machinery 
refor. 
Lathes for turning buttons, &c. 


Harpoons. 

Machines for  — cigars, (Com- 
plete specification 

Working brakes of Tailway trains. | 


Ironing shirts, &c., and bringing up| 
the cord on collars, 
Gunpowder and other metallic 





flasks. 
Manufacture of paper. 
a oe ond draw wa for rolling 


Dyname-clestzio mas | 
Production of cd nmmy on and of 


ammonia. 
Umbrella and parasol furniture. 
Couplings for electrical conductors. 
Sewing machines. 
Electrical conductors. (Complete| 
p ——— 


Manufacture of steel. 
Manufacture of fuel. 


ee _ peaes woollen or 

applying ope speings to doors. 

Steam generators. 

Manufacture of sweetmeats. 

omen of hair for upholstery, 
Prat Complies tepton 
Supplying gas to movable gas-motor | 

| construction of harbour and — 


wor 
Firegrate screens. 





| 
Air compeeennne and apparatus a 

| pumping or forcing fluids 
= for washing cylindrical | 

vesse 

— and tuning pins of oy 
| 
| 


Pigeon shooting trap. 





1945 


2000 


2002 
2006 


2008 
2010 
2012 


2014 


INVENTIONS P PROTECTED FOR SIX MONTHS BY DEPO SIT OF 


Name. No. Name. 
_ 1881 
| Livesey. 2016 | Johnson 
| Perry and (Crocker), 
| _ Ayrton. 2020 | Mills (Gui- 
{ Lomax and chard ‘and 
Dawson. Co.) 
Brewer. 2022 | Harrison and 
| Brewer, Garthwaite. 
Muirhead & | 2024 | Nicolson. 
Saunders. | 2026 | Kratz (partly| 
Silverman & by Deal). 
Cumming. | 2027 | Langsford. 
| Weston. 2030 | Dixon 
Pitt (Lugo) (Rumpff). 
Jones, 2031 | Stewart. 
Groth (Koch) | 2032 | Groth 
ardy. (Bernard). 
Morris, 2033 | Slack and 
Fietcher Slack. 
(Christian | 2034 | Whitehead 
| _ Brothers). and Dodd. 
| Edwards 2035 | Thompson 
(Schiitz). (Holland). 
Wolff. 2036 | Mielecki, 
Jackson 2037 | Haddan 
(partly ly (Potter). 
Duché), 2038 | Haddan 
Hunt (Mar- Giilcher). 
chier). 2039 alker, 
Haddan 2040 | Jensen 
(Godefroy) (Erichsen,) 
Haddan 2041 | O' Lawlor. 
(Guérolt and 2042 | Hornsby and 
Blonde’). oney. 
Gerike. 2043 | Whiteman 
(Newton). 


Il,—Announced May 24. 




















No. 
1881 





| 
| 
| 


2044 | 


2049 
2050 | 
2051 
2053 


2054 | 


2055 
2056 


2057 
2058 


2059 | 


2060 
2061 


2062 | 


2063 
2065 
2067 
2069 


2071 
2073 


2075 
2077 


2079 






































Name. 


Clapham. 
Jones, 
| Sterling, 
Neave. 
Noad. 
Duke. 
Wilson, 
Lake 
(Capewell). 
Richards 


(Dormitzer), 
Fyfe. 
Hallam. 
Kirkhouse 

and Lewis. 

Von Nawrocki 
(Neuhaus), 
Thompson 

(Gordon). 
Piepper 

(Proell). 
Weir. 
Haddan 

(Somzee). 
Patterson. 
Vaughan 

(Cristin). 

Gimingham. 





COMPLETE SPECIFICATIONS. 


For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 








































Axle-boxes for railway vehicles. | 
(Complete specification), 1] 
Utilisation of purple ore, or finely || 
divided ores of iron. i 
Portemonnaies, &c. i 
\| 


Displaying clothing and 
articles in shop windows, &c 

Respirator inhalers. 

Machines for shaving skins. 


Propelling vessels immersed in 
te 


water. 
A new article of furniture. 
Music transposing instrument. 
| Diminishing and draw off valves. 
Reamers and lathe cutters. 
Apparatus for the support of in- 
valids 


other 


Velocipedes. 
Manufacture of carpets and rugs. 
Rotary engines. 




















Applications for Patents, 
L—Announced May 20. 
Name. No. | Name. No. Name. 
1881 1881 

Hutchinsoa. | 1969 | Hopkins, 2003 | Greener. 

Pieper 1973 | Gover. 2005 | Harvey, 
(Schwartz- | 1975 | Hinchley. 2007 | Walker and 
kopff). 1981 | Giles. Jowett, 

Weldon 1988 | Pollard. 2009 | Harrison, 
(Benker andj 1985 | Groves. 2013 | Masson. 
Lasne). 1987 | Coulthard. 2015 | Lake (Gonne). 

Robinson. 1989 | Posen. 2017 | Solvay, 

Von Naw- 1991 Davis. 2019 | Lake (Brear). 
rocki 1993 | Bomford. 2021 | Harris, 
(Faber). 1997 | Hipgrave, 2025 | Clark (Clark, 

Whicker, 1999 | Lake Righter, and 

Stevens. (Spencer). Clif). 














































No. | Name. | No. | Name. | No. | Name. 
1881 1881 1881 
2134 Gazeley. 2146 | Lake 2217 ~ Lake 
2145 | Lake (Campbell.) (Delany). 
| (Campbell),| 2206 | Clark (Ham- | 
merstein). 
NOTICES TO PROCEED. 
I,—Time for entering Opposition expires Friday, 
June 10, 1881. 
No. Name. No Name. No. | Name. 
1881 1881 1881 | 
179 | Jackson and | 341 | King 1691 | Waarton, 
| Kershaw. (Forster). 1717 | Kirk. 
190 | Edmunds 403 | Bate 1872 | Walker, 
| (Mowbray). | 408 | Luke 1894 | Abel 
201 | Haddan (Besnard and (Langen). 
| (Touya). Besnard). 1898 Johnson 
204 ~Lefebure. 455 | Barr (Cross) 
216 Dyson. 577 | Kirk. 1911 Brooke- 
217 Williams. 974 | Thorn. Hunt. j 
224 | Pollockand | 1247 | Haddan 1918 | Brewer 
Beeley. | (Kropf). (Edison). 
230 Martin and | 1286 | Wolff 1924 | Taylor, Allen, 
Sneyd. | (Nieske). | Evans, and 
236 Henderson 1312 | Massicks an d Braith- 
(Duret), Crooke. wuite. 
242 Dane 1383 | Fowle, 1940 Otto. 
248 De Pass 1407 | Bergeron. 1941 | Longsdon 
(Korting). 1432 Morgans. | (Krupp). 
249 De Pass 1481 | Berbns and | 1943 | Brewer 
(Korting). | Onrah, | (Edison). 
270 | Abel (Morel). | 1548 | Ramsden, 1958 | Abel 
283 | Turtonand | 1565 | Trieb (Langen). 
Roberts. (Notton). 1970 | Abel (Bind- 
314 | Zander. 1614 | Lloyd Wise schedler and 
316 | Zander. (Seck Busch). 
317 | Steward. Brothers). | 2003 | Greener. 
326 | Brandon 1662 | Pullen. 2081 | Healey. 
| (Morley). | 
I1,—Time for entering Opposition expires Tuesday, 
June 14, 1881. 
) 
1881 1881 | 1881 | 
115 | Groth 309 | Briitschke. llvv | Groth 
(Gravelin), 324 | Sombart | (Liedman & 
233 | Lanham. (Leclere). Begeer). 
234 | Fawcett. 330 | Bishop, 1325 | Clark (Zagle 
235 | Mackle. 339 | Boss Lock Com- 
247 | Winterhoff | _ (Sudheim), pany), 
and Webb.]| 342 | Johnstone. 1534 | Hawkins, 
260 | Turner, 367 | Johnson 1723 | Watson, 
Lamplugh, (Jurion). 1735 | Head 
and Brown.| 379 | Golding. aatem * 
262 | Osborn and 396 | Brownlie. 1791 
Osborn. 413 | Brewer a 
271 | Allison (Reid, Reid} 18)) | Johason, 
(Clairac, and Potter, | 1824 | sanister and 
Millot, et 2) | Sateliffe and 8. 
Berger). Sutcliffe, 1845 Swalwell. 
272 | Newington. 428 Knight. 1353 | Thornycroft. 
276 | Harrison. 484 Lake (Moye, ] 1875 | Bernhardt. 
286 | Engel | Noye, and | 1891 | Smythe. 
(Konigslieb). | Moye). 1896 | Cliff. 
288 | Richardson. | 507 | Brydges 1915 Lake pecunted 
293 | Unterilp (Wolf). 2039 | Walker. 
(Becker), 918 | Tyer. 2045 | Lake 
297 | Lenzbergiand] 982 | Groth (Lighthall). 
Lenzberg. (Miiller). 2134 | Gazeley, 
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PATENTS SEALED, 
I.—Sealed May 20, 1881. 
No. Name. No. Name. No. Name. 
1880 1880 1880 | 
4494 | Lake 4915 | Clarke and | 5384 | Gardner 
(Ramsay). Furneaux, | 5472 | Elliott. 
4519 | Lake 4931 | Brown. 1881 | 
(Ramsay), | 4981 | Lake 70 | Lawson and 
4672 | Bentley. (Randall). Dear. 
4824 | Henderson. | 4983 | Day. 85 | Fitch and 
4537 | Hutchings, 4°84 Cross, Barton. 
Taylor, andj 4v86 = Morris, 153 | Muirheadand 
Straveé. Preston, Hopkinson 
4873 | Palmer and Prestige,& {| 290 Binon and 
| _ Dietrich, Preston, Grandills. 
4880 | Cravenand [| 5085 Lake (Stone).] 434 Kitson. 
| Muter. 5107 | Tangye. 603 | Boult (Hagen 
4881 |} Simon and Jefferiss, & & Seltsam), 
Werten- | Williams. 794 Burdes. 
bruch. 5158 | King(Adams)| 853 Shallis and 
4882 | Knowles. 5234 | Sewell, Thomas. 
4889 | Lafargue, Hulton, &] 1016 Brewer 
4898 | Groth Bethel. (Edison). 
(Tellander).| 5242 | Baxter. 1053 Rough and 
4905 | Johnson and | 5268 | Reddie. Horry. 
Clayton. (André), 1152. Codd. 
4907 | Ashworth. 5294 | Ridges. 1153 Codd. 
{ 1275 Redgate. 
[1.—Sealed May 24, 1881. 
1880 1881 
4482 | George and | 5045 | Newton 267 | Mewburn 
| Morgan. (Minary). (La Société 
4920 | Read, 5051 | Thompson J.L.Martiny 
4922 | Edwards | _ (Lemoine). et Compagnie) 
(Tithet). 5056 | Douglas. 358 | Hughes. 
4926 Bloom. 5171 | Lake 795 | Myers. 
4930 | Cranston (Chisholm) 854 | Tuchmann 
(Cranston), | 5178 | Fenby. (Schambeck) 
4945 | Mills (//usak{ 5195 | Snell. 856 | Mather. 
and Hanl). | 5245 | Pitt (Compag-| 1083 | Lake ( Auto- 
4951 | Fox. } mie Indus- matic Music 
4956 | Brown. | trielle des Pa Co.) 
4985 | Morgan | Procedés 1211 | Mills (Mills). 
(Glouchoff) Raoul Pictet)| 1291 | Mills (Boon, 
4993 | Yule. 5313 | Dick (partly Boon, and 
5001 | Hedderwick 7 Hail). 
5016 | Mewburn 5370 | Brown. 1401 | Haddan 
(Guillemaudy 1881 | (Bennert). 
5029 | Clark 2 | Underwood. 
(Bourcart) | 











May 14, 1881. 


FINAL SPECIFICATIONS FILED. 


Nos. 4539, 4584, 4696, 4697, 4703, 4706, 4707, 4708, 


4709, 4712, 4715, 4720, 4721, 4733, 4757, 
4857, 4959, 5232, all of the vear 1880. 

















» 16, 4713, 4714, 4716, 4717, 4718, 4722, 4725, 4726, 
4730, 4731, 4755, 4770, 4913, 5013, all of the 
year 1880, 
« Te 4571, 4728, 4729, 4732, 4734, 4735, 4736, 4737, 
4739, 4740, 4748, 4751, 4758, 4762, 4772, 
4778, 4779, 4809, 4830, 4979, all of the 
year 1880; 213 of the year 1881. 
18, 4747, 4749, 4750, 4752, 4756, 4759, 4761, 4766, 
4782, 4819, 4852, 4947, all of the year 1880. 
» 19, 4767. 4769, 4774, 4777, 4781, 4784, 4792, 4794, 
4796, 4803, 4806, 4807, 4817, 4821, 4822, 
4833, 4836, 4853, 4925, all of the year 1880. 
20, 4494, 4519, 4797, 4798, 4799, 4800, 4805, 4810, 
4811, 4812, 4815, 4818, 4829, 4834, 4841, 
4842, 4846, 4884, 4911, 4966, all of the year 
1880. 
PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50’. HAS BEEN PAID AND REGISTERED. 
No, | Name. No. Name. No. Name. 
1878 1878 1878 
1963 | King & Cliff. | 2092 | Hant 2265 | Mackay. 
1978 | Beattie. (Jenkins). 2288 | Engert. 
2156 Sowerby. 2150 + Priesitman 2042 Clapham. 
2187 Hinde and and Priest-{ 2048 | Aydon. 
Hinde man 2069 | Ripley 
2010 ~=Purtington. 2218 Lake (Nagle) (Harkness). 
2011 | Houghton & | 2009 , Quadiing. 2183 | Justice 
Houghton. | 2039 | Vaughan (Morgan, 
2017 | Lake (Keith) (A prazine) Morgan, & 
2073 | Winn. 2131 | Jefferson. |  Kennerson. 
2084 | Davis 2147 | Lake (7ilter) | 2302 | Simmons. 
(Hoffmann) ] 2173 | Minitre. } 


PATENTS IN RESPECT 


1827 | 


DUTY OF 100/. 


2150 | Moore. 


No. 


1878 
1838 
1839 
1840 





1842 
1843 


OF WHICH THE SEVENTH YEARS SiaMP 
HAS BEEN PAID AND REGISTERED. 
































Name. No. | Name. No. Name. 
1874 1874 | 
Scattergood | 1784 | Sutherland. | 1870 | Duncan 
and Wilkes.| 1835 | Booth | (Weinrich), 
(Draper & 
Draper), 
PATENTS WHICH HAVE BECOME VOID. 
1.—T7hrough Non-Payment of the Third Year's Stamp Duty of 501, 
Name. No. Name. No. Name, 
1878 1878 
Garrett. 1872 | Doherty. 1915 | Engel 
Hight. 1876 | Mason. (Vincent). 
Lund. 1882 | Bailey (Gray) 1916 | Price (Arson), 
Hunt (Ward) ] 18+4 | Preston 1917 | Hickley. 
Rennie. (Gratiot). 1920 | Connolly. 
Ashworth. 1891 | Shenton. 1925 | Aspinall. 
Jones. 1893 | Jackson and | 1926 | Clapham. 
Fagan, Winwood. | 1927 Jensen 
Smith. 1895 | Hartley. (Cance). 
MacMillan, 1898 | Knight. 1929 Lake 
Prager. 1900 | Ross and | (Hammer). 
Simon | Pearson, 1931 | Annandale. 
(Krigar). 1901 | Wilson. 1933 | Clark( Barthe) 
Gobin, 1903 | Schaeffer. 1934 | Clark 
florstmann. | 1906 | Barrett, | (Arnoux). 
Leonardt &]19°S | Knowles. 1935 | Lake (Far- 
Andrews. | 1914 , Lake rington). 
} (Sheridan) | 











I1.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 100i. 





1874 1874 1874 
1633 | Smyth 1667 | Lake (Foreign 1701 | Mesick 
1634 | Clark Cancelling (Wheeler & 
| (Lambert), Punch Com- Jerome). 
1635 | Elliott. pany), 1703 | Picken and 
1645 | Pape, 1677 | Johnson Picken. 
1653 | Greig and (Baxter), | 1704 | Clarke and 
| _ Burton, 1691 | Sands. | Donis- 
1659 | Westmacott. | 1695 | Gibson | thorpe. 
1665 | Kendrick, (Brown). 1711 | Beale. 
1715 | Hyatt. 
1719 | De Pindray. 

















ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING MAY 21, 1881. 


Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 
the Specification is not Illustrated, 

Where I tions are icated from abroad, the Names &c., of the 
Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, Chancery- 
lane, B.C, either personally, or by letter, enclosing amount of price 
and postage, and addressed to Mx. H. READER LACK. 


3537. Dovetailing Machinery: W. P. Mackey, 
London. (6d. 11 Figs.)—Con:ists in the combination with a 
circular saw bench having an extra length of spindle for the 
attachment of plene irons and having a rising and falling bed to 
regulate the cut, of (1) a vertical frame working in angle guide 
plates, and capable of carrying a number of saws on each side. 
(2) Of means of attachment whereby the saws may be set to cut 
tails at any angle. (3) Of a horizontal slide working on a centre 





pin and capable of being set to any angle and having a bedplate 
(4) Of an adjustable bedplate capable 


with an adjustable fence. 








of being set to any angle by means of a screw and plate, the whole 
being set on a centre so as to allow it to be used as two beds or one 
as may be required; the said bed is provided with a movable fencs 
to allow of pins being cut to any pitch. For removing the wood 
between the tails and pins after they have left the saw frame 
another frame is provided carrying slides with a face plate set on a 
pin. Fig. 1 is an elevation of the improved saw frame and slide 
with the head and tail stock attached. Fig. 2 is an enlarged view 
of the slide showing the positions of the chisels in cutting blind 
dovetails, A is the saw frame, K vertical saws fixed for cutting 
tails, D double adjustable bed, B C chisels for chopping out pins. 
(September 1, 1880), 


3706. Apparatus for Regulating the Velocity of 
Engines: W. W. Girdwood, London. [64 2 Figs.)- 
The pulley D is driven by the engine to be controlled, and by its 
internally threaded boss drives the screw A, which actuates by the 











carrier pin C the flywheel B. The screw has an endwise bias 
given to it by the adjustable spring K and by its longitudinal 
motion operates the throttle valve of the engine by mechanism 
not shown. Its position varies accordingly as it overruns or is 
overrun by the flywheel which in some cases is provided with a 
brake. (September 11, 1830). 


3883. Ap atus for the Production of Motive 
Power: W. wett, Birming: {2d.] —Two cylinders 
contain each a plunger armed at its outer end with a buffer. On 
steam being admitted to either cylinder, the “ buffer is forced 
against an impediment upon the carriage or other matter 
intended to be set in motion.” (Void, the patentee having neglected 
to file a specification, September 25, 1830), 


3934. Machinery for Setting and Distributing 
Printing Types: W.Morgan-Brown, London, (/ 
Thorne, Port Richmond, N.Y., U.S.A.) (8d. 15 Figs.]—The machine 
comprises a type composing mechanism, the case containing the 
vertical type channels whereof is stationary, and a type distributing 
mechanism, the case containing the vertical type channels whereof 
has a step-by-step movement which mechanisms are capable of 
operating conjointly or independently of each other. The 
mechanisms each embody a type case with vertical type channe!s, 
those in the composing case being provided with wards of a dis 
tinctive form that correspond with the shape given to tbe particular 
type by nicks cut into their bodies. The invention also includes 
devices for effecting the entering of tne composed lines of type 
into the channels cf the distributing case; for rotating the sail 
case, and properly delivering the type from its channels; for 
ejecting the types from the composing case, for carrying such 
ejected types to the line-forming mechanism, and for forming 
such types into a composed line. It also comprises a peculiar key- 
bar driving and A sy operating mechan‘'sm, and various 
other arrangements. is the stationary type case of circular 





and closed at their lower ends by the base 20, which contains in 
its central portion the bell-cranks 67 for operating the type 
ejectors ; 30 is the ¢ receiving table which has a circular vertical 
guard, The specification describes the action of the machine 











with great minuteness, and contains 32 claims. (September 28, 
880). 


3962. atus for Controlling the Passage 
ot Water: T. H. P. Dennis, Chelmsford. [(d. 12 a | 
The valve ais packed to fit the cylinder }, a small passage ¢ is forme 
through the annular passage a? of the valve to admit fluid to the 








chamber / to keep the valve c'osed, A large passage g is provided 
with a valve A, on raising which for the escape of the fiuid in the 
chamber /, the valve a is lifted by the pressure of the fluid on its 
= surface at, Ten modifications are shown, (September 
30, 1880). 


4005. Electric Machines: E.G. Brewer, London. 
(4. J, B, Cance, Paris). (64. 11 Figs.}—Refers to Specification 
1927 of 1878, and consists essentially of one or several induction 
crowns or rings formed of bobbins “horizontally independent,” 
placed circularly on a support in the form of a wheel mounted on 
the shaft of the machine. While rotating, the poles of the induced 
bobbins pass successively before the poles of a certain number of 
“inducting or conducting’ bobbins, placed two and two on the 
same diameter of the apparatus, preferably four bobbins placed 
twoand two on the same vertical diameter. These machines give 
at will continuous or alternate currents. To obtain continuous 
currents the wires of the induced system are arranged in such 
manner as to collect by means of a “ collector’ the currents 
developed in the system, and to make them pass through the con- 






Fig.2  Fig.3. 
A50gh 
of @ 





30) 


ducting system. To obtain alternate currents, an electric current 
coming from any intermediate source is caused to pass in the con- 
ductors, and by means of rubbers the currents developed in the 
induced system are collected. Fig. 1 illustrates the coupling of 
the induction bobbins, Figs. 2 and 3 show the bronze inductor 
carrier for carrying the induction crowns, and Fig. 4 is a longi- 
tudinal section of the shaft and collector. In general appearance 
the machine resembles a Siemens alternate current machine. Each 
end plate A carries four bobbins C C, between which the induced 
bobbins fixed on the discs (Figs. 2and 3) rotate. The free poles of 
the magnets C C are united by a “ magnetic crown,” as shown, 
to intensify their action. The induced bobbins are arranged in 
two concentric circles, of which those of the first row lie in the 
recesses shown in the periphery of the disc, and those of the second 
row between those of the first row. Fig. 4 shows how the wires 
are led from the bobbins to the “ collector,” (October 2, 1880). 


4050. Obtaining and Applying Motive Power: 
J. Robson, London, ([6¢. 16 Figs.}—Relates (1) to a gas 
engine; (2) to the application of such gas engine to cranes, pumps, 
and forging hammers, &c.; (3) to governing and starting gas 
engines with reference to Specification 4501 of 1879. The engine 
consists of a cylinder and a free piston with a toothed rack gearing 
into a toothed wheel running free on the flywheel shaft when the 
piston and rack ascend, but which grips by an eccentric 
gripper, and on the descent of the rack and piston turns the 
shaft, The ascent of the piston and rack is obtained by 
having a port communicating with the underside of 4 
charging pump and piston. On the ascent of the pump piston 
a charge of gas and air is drawn in through a valve, and 
near the end of the stroke the charge is exploded by a permanent 
flame. The explosion drives up the piston and rack, the energy 
developed being absorbed by springs or other devices and given 
back to the rack on its descent. 1 is the cylinder, 2 the piston, 3 





form, provided with vertical channels 2 open at the upper ends 


the rack, 4 the pinion, 5 the shaft, 8 the pump, 12 the inlet valve 
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16 the igniting flame, 20 the exhaust valve, and 15 the exhaust 
port. (October 5, 1880), 


4058. Machines for Laying out Matches from 
the Dipping Frames: F. Wirth, Frankfort-on-the- 
Main. (@. Sebold, Durlach, Germany). [8d. 8 Figs.)—Hitherto 
matches have been laid out by hand and placed in heaps. from 
which the boxes are afterwards filled. The object of the invention 
is to supersede this method, The specification contains four 
sheets of drawings and fourteen claims, and is too complicated for 
satisfactory abbreviation, (October 6, 1880), 


4060. Wagons for Conveyance of Coal, &c.: 
P. B. Eiwell, My any (8d. 13 Figs.J—ihe 
wagon is constracted of a suitable frame mounted upon wheels, 
the body part being formed of a number of movable compart- 
ments carried upon the said frames and suitably fastened together. 
Each compartment forms a smaller wagon or cart body which is 
capable of being removed from the larger wagon frame on to a 
smaller frame mounted on wheels. (October 9, 1880). 


4064. Apparatus for Maintaining High Degrees 
of Heat, .: J. T. Dann, London. (4, Fiiirscheim, 
Gaggenau, Germany). [6d. 9% Figs.}—The apparatus is suitable 
for heating, soldering, and branding irons, flat irons, small boilers, 
&c. It contains a reservoir of liquid fuel, which is gradually 
vaporise d by heat,and makes it way through a filter or wick to 
a Benson burner, where it appears as gas, and is burnt in the usual 
manner. It is provided with a stop-cock to reguiate the flow of 
gas anda hearth of platinum, or other metal, for the purpose of 
completely burning the vapours and of re-igniting the flame when 
it is accidentally extinguished. (October 6, 1880). 


4067. Closets and Ashpits: J. R. Pickard, York. 
(6d. 13 Figs }—The ashes are thrown on to an inclined screen, the 
finer portions falling through to deodorise the excreta and the 
coarser portions being separated. The invention also includes a 
carbonising furnace for vegetable refuse. (October 6, 1880). 


4073. Fastenings for Carriage Doors, &c.: W. 
H. St. Aubin, Willenhall, [(6¢. 6 figs.}—When the door is 
being closed the striking bolt is pressed back against a plain or 
lipped part on the striking plate. and a convex curve at the back 
of the striking bolt head is moved out of a concave curve on a 
square-headed bolt, and releases the square-headed bolt which 
was previously held by the curves aforesaid coinciding. ‘lhe 
square-headed bolt is then shot forward by its spring into an 
opening formed in the striking plate to receive it, and thus the 
door is fastened. (October 7, 1880). 


4076. Regulator or Stop Valve for Steam En- 
gines, &c.: W. H. Thomas, Westminster. [6¢. 3 Figs.) 
—This vaive is specially applicable as a reducing valve for water 
mains. In operation the lever N is weighted to give any desired 
pressure, and raises the valve from its two seats G and H, allowing 
a fice passage for the waterentering at B. Sho.ld the pressure at 





the outlet end C rise above that for which the apparatus is set, it 
acts upon the plunger K through the passage I bored in the valve 
rod, and forces the valve down upon its seats in opposition to the 
weight R, When the pressure falls the valve opens again. The 
mo ga may be replaced by a flexible diaphragm. (October 7, 
880). 


4077. Punching and Eyeletting Machines for 
BootsandShoes: J. Boothroyd, Leeds. [6d 4/ igs.) 

The object is to punch holes in the uppers of boots to receive 
eyelets, and afterwards to insert and clinch the eyelets, and further 
to punch all holes in each side simultaneously. The machine con- 
sists of any required number of frames placed side by side and 
secured together. On each frame is provided a narrow ho izontal 
bed through which a hollow punch is caused to work, and through 
it a pin to remove the punchings. The eyelets are fed automatica'ly 
on to a sliding table from which they are passed into the holes and 
clinched. (October 7, 1880), 


4096. Grate Bars: J. Dean, Bradford. [6d. 4 Figs. 
—The Lars are not cast separately, but several together, and are 
carried in journals in the bridge and dead plates, so that they can 




















be turned completely over ‘o drop the clinker and ashes into the 
ashpit, At C (Fig. 1) one section is shown partly turned over. 
(October 8, 1880). 


4104. Manufacture of Labels, &c.: W.R. Harris 
and J. G. Cooper, Manchester. [lid 15 Figs.)—Relates 
principally to the labels which are folded at one end, and have 
metal eyelets fixed in the folded ends, The labels are supplied to 
& machine which turns over the corners and inserts the eyelet, but 
which is too complicated for explanation in a short description. 


4105. Interce and Treating Solid Matters 
Sus) in ater, &c.: J. Bannehr, London. 
(6d. 4 Figs}—The liquid enters at 6, and flows through a semi- 
circular strainer placed at d at any desired angle. To prevent the 
clogging of the strainer there is attached to one end of each of the 
two concentric spindles e f, the dises A i, from which project 











the blades j j" parallel to the strainer. Rotation being given to the 
two discs in opposite directions, these blades one another, 
and operate on the fluid in the trough in such manner that the 
flow of water through the strainer is momentarily forced buck- 
ward through the strainer, and the solid particles carried away 
from the meshes, and allowed to fall to the bottom of the trough. 
(October 9, 1880). 


4109, Ordnance: A. Noble, Newcastle-upon- 
Tyne. (8d. 5 Figs).—Is applicable to both breech and muzzle- 
loading guns, the object being to obtain an effectual closing of the 
vent when the gun is fired without the flash of the primer having 
to traverse a long and small vent passage before reaching the 
cartridge. Toeffect this. a short vent passage is employed opening 
into a chamber which receives a closing block, which is removable 
to admit of the primer being placed, and is locked in its position 
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within the vent chamber. The drawings show the breech-block 
ofa 6-in. gun. The gas check is secured to the block by means 
ofa steel bolt cand nut c', and through the bolt the vent passage 
is bored of comparatively large diameter, and opened out at its 
rear end to receive the gas-tight priming capsule d, made like a 
small-arm cartridge, but of stronger construction ; f is the vent 
block which fills the vent chamber, and is locked in its place by a 
spaced screw, part of the threads of which are seen at the upper 
side. The striker g is operated by a hammer A, which is thrown 
up by pulling a lanyard attached to the eye A*. (October 9, 1880). 


4110. Cocks for Controlling the Dra -Off of 
Liquids: T.J.Easey, London. [6d. 9 Figs.)—The cock 
is closed bya ball valve held against an elastic ring by the pres- 
sure of the liquid. Itis opened by a tube fitting within the outlet 
of the cock, and capable of being moved towards or away from 
the ball valve, such tube being notched or cut away in parts at 
its inner end so that when it is pressed inwards, and its end forces 
the ball away from its elastic seat, fluid passing the ball may 
enter the tube and flow away through it. (October 9, 1880). 


4131. Navigable Vessels: A. W. L. Reddie, Lon- 
don. (2. MC. Fryer, New York, U.S.A.) (6d. 7 Figs.J—A vessel 
constructed according to this invention has a hull supported on 
three revolving cylinders or spheres, which are so proportioned 
that when immersed to a depth equal to one-sixth of their 
diameter, they sustain themselves and the hall. They have 
paddle floats on their exteriors, and also keel-rings which act as 
tyres to run on rails when itis desired to transport the vessel on 
land. (October 12, 1880). 


4134. Automatic Signalling Apparatus for Rail- 
ways: E. Guende, Cavailion, France. [6d. 6 figs.) 
—Relates to signalling devices operated by the weight of a passing 
train. A bar is arranged within the rail so as to be depressed by 
the flange of the locomotive, and this bar communicates to a rock- 
ing shaft, upon which is a chain wheel provided with ratchet 
mechanism and a signal disc. When a train passes an apparatus 
it sets it to “danger,” and at the same time sets, by means of a 
wire communication, the preceding apparatus but one to ‘‘line 
clear.” (October 12, 1880), 

4136. Separation of Zinc from other Metals. 


&c.: G. Barker, Birmingham. (A. Harnickell, New York, 
U.S.A.) (10d, 10 Figs.J}—Is for producing commercially chemi- 
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cally pure and dense zinc. Commencing with the spelter of com 

merce the first stage is to remove the iron, silver, lead, and other 
impurities by means of sulphur introduced in a special instrument 
into a bath of the metal. The result is “ approximately pure zinc in 
an electric condition unsuitable for the arts, since it contains much 
electro-negative zinc,” and the object of the further processes “ in 
the cam are to reverso this molecular condition, and to render 
all the zine electro-positive.” Fig. 1 is a sectional plan of the 








(October 9 1880), 





furnace and Fig. 2 a longitadinal section of a retort in which the 


zinc is distilled. The impurities that come off ata lower tempera 
ture are first removed, and afterwards the zinc, (October 12 


1880), 

4137. Sewing Machines: G, Illston, 
(8d. 14 Figs.)—Consists of new arrangements for the 
thread on the shuttle spool. In front of the small isa 


grooved guide pulley rotating on a rod u which it can also 
slide endways, This rod is fixed ina —— which can be 
swivelled through a small angle, so as to throw the rod out of 
parallelism with the . As the grooved ley revolves under 
the thread it gradually travels along the rod from the end towards 
the centre at or about which point the tension of the thread c1uses 


4140. Manufacture of Steam Pac , &e.: J. 


Briggs, Sunder (4d. 7 Figs.}\—The pac is mad 
of layers of canvas on an india-rubber aes, and ieatespell ina cm. 


position of tallow, soap, &c. (October 12, 1880). 
4142. Pickers for Looms: H. Almond, Black- 
and J. Ho , Manchester. (4d. 4 Figs.j—Is 

for &new method of connecting picking bands to pickers. The 





centre layer of the picker is carried up to form an eye at E and 
the band is cut and laid on as shown in Fig, 2. G is a pin to 
secure the band. (October 12, 1880), 


4144. Scutching Machines: A.J. Boult, London, 
(S. 8. Fuller, Stratford, Ontario). (4d. 1 Fig.}—The machine 























differs from the usual one in being provided with the open work 
trough C and grating D, which serve to retain the tow, but allow 
the dirt to fallaway. (October 12, 1880). 


4146. Pistols, &c.: A. J. Boult, London. (4 
9 Mahoney, Toronto, Canada). (4d. 2 Figs.}—To enable a steady 
aim to be taken, the pistol is clamped to the side of a walking 
stick, (October 12, 1880), 


4148. Holding or Supporting S tacles: G. 
Betjemann, London. [6d. 8 Figs.}—The spectacles are 
attached by a spring clip to the lining of the hat, into which they 
can be turned when not required. (October 12, 1880). 


4152. Coupling Apparatus for Railway Vehicles: 
- R. Lake, London, (G. W. Bolton, N. Munro, and D, 
McLeod, Detroit, Mich. U.S.A. (6d. 3 Figs.}—B is the draw-bar 
and A the draw-head. In the head are shelves at different heighte, 





upon ~— which the draw-bar may rest, while it is secured 
from being drawn out by the toggle jaws CO. Levers are pro 
vided for opening the toggle jaws to uncouple the vehicles. 
(October 13, 1880). 


4160. Steam Engines: W.R. Lake, London. \‘/. 
W, Cole, Columbus, Ohio, U.S.A.). (6d. Figs.}—A screw, having 
several convolutions like the worm of @ screw conveyor, revolves 
within a pipe, into one end of which the steam is received, and 
through which it passes to the exhaust, rotating the screw in ita 
progress. The engine is governed by throttling the exhaust. 
(October 13, 1880). 


(4161. Printing Presses: W. R. Lake, London 
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T. Forknall, New York, U.S A.). (64. 5 Figs.}—Relates to improve- 
ments in printing presses, and has for its object the construction 
of a strong, simple, and powerful press suited for job work. The 
invention comprises stationary guides in combination with a 
platen and intermediate and operating mechanism, to give the 
requisite period of motion and rest to the platen, and to exert force 
during the impression. In the illustration S and T are the stationary 
guides that cause the platen to rest, while the printed sheet is 
removed and a second substituted. (October 13, 1880). 


4167. Spqaretue Ser 2 for Extracting Tar, &c.: P. J. 
Wates, , Surrey. (6d. 16 Figs.}—The gas or 
vapour carrying the tar, &c., is caused to pass through vertical 
screens, and to impinge on flat plates kept wotted with some 
iquid which has an affinity for tar. Several of these screens and 
plates are arranged one behind the other and mechanical devices 








are employed to keep the meshes of the screens clear and open. 
Fig. 1 shows the screens, Fig. 3 the plates, and Fig. 2 is a cross 
section through both ; 6 dare the screens, dd the plates, andee 
combs for cleaning the screens, (October 13, 1880). 


4168. Stoppers for Bottles, &c.: A. Kohlhofer, 
London. [64 3 Figs.)—The bottle neck is encircled by a clip 
from which rise two vertical arms. One of these arms acts as a 
hinge piece and the other as a catch fora crossbar upon which 
isa sphere of india-rubber that serves to close the bottle neck. 
(October 13, 1880). 


4169. Machinery for Converting Grains into 
Flour, &c: F. Wirth, Frankfort-on-the-Main. (1. 
Sect, Frankfort, Germany). (10d. 13 Figs.}—The novel features 
are that several sets of crushing or grinding rollers with the corre- 
sponding screeniug apparatus are so arranged in a self-contained 
system that the grain or meal to be treated passes continuously, 
without intermediate hoppers or feed rollers as now used, from 
one set to the other through intervening screening or dressing 
apparatus, and peculiar and automatic centrifuga! feed apparatus 
instead of each grioding and screening operation being carried 
on in separate machines as heretofore, and that the supply of 
material need only be regulated to the first set of grinding cylinders 


/ 2. 
L X 

















instead of to each set. Fig. 1 isalongitudinal section through the 
dressing machines, feeding worms, and centrifugal feed apparatus ; 
Fig. 2 is a cross section at R, Fig. 1, andVig. 3 cross section at L, 
B Bare the grinding rollers, D D the dressing machines, E the new 
feed apparatus consisting of revolving beaters, which receive the 
tailings from the dressing machine and feed them to the next grind- 
ing rollers, GG are channels which receive the light finished bran 
which is separated from the meal by air draught before it enters the 
grinding rollers. (October 13, 1880), 


4181,* es ew for the Combustion of Volatile 
Hydrocarbons: A.M.Clark,London. (L. A. de Coster 
and T. B. Oakley. Paris). (6d. 21 Figs. j—ls for apparatus for heat- 
ing soldering irons and such like instruments by means of flames 
consuming hydrocarbon vapours. The handle of the tool is filled 
with sponge saturated with spirit,and ways are provided through 
the mass for currents of air, which carry off the vapour and con- 
duct it to a Bunsen burner in close proximity to the copper bit. 
(October 14, 1880), 


4196. Seas ac Ww for montis and Ventilating 
by Oil or Gas, &c.: W. Love, Glasgow. [(id. 11 Figs.)— 
The products of tombustion are conducted from the burners by 
extended flues around which fresh air is made to circulate before 
being emitted into the apartment. Means are provided for extin- 
guishing the flame by means of a flap, and for turning up several 
wicks by one handle. (October 15, 1880). 


4202. Apparatus for Finishing Cashmere Goods, 


&c: J. J. W., and J. Reffit, Leeds. [6¢. 3 Figs}—Has 
reference to that part of finishing known as the steaming and 

“black rolling” process. The object of the invention is that the 
material may be rolled on to the cylinders, steamed, and unrolled 
without being removed therefrom, thereby saving time and the 
danger of injury to the goods. (October 15, 1880). 


4203. Lining for Furnaces for aaa 
Iron: H. C. Bull, Liverpool. (2¢)—T patentee 
claims “ dephosphorising pig iron by using a cupola furnace with 

a lining of plumbago for the purpose of melting the crude iron in 
coutaal with oxide of iron, such as hematite ore or ‘ blue billy.’ ™ 
(October 15, 1880). 


4212. Apparatus for Costing: S. J. V. Day, Glas- 
gow. (D. MacAlpin, Philadelphia) 4 Figs.)—Is for a port- 
able stove in which the oven is tite ted directly over the fire 
(October 16 ,1880) 


4213. Clips. jo. Reppere, or Brakes for Steel Wire 
Ropes, &c. ones and J. Hughes, Liverpool. 
(6d. 6 Fie ty to clutch the rope without injuring it by severe 
compression or attrition, and without sensible wearing friction. 
B and B! are two grooved pulleys round which the rope is wound 
in the form of the figu:e 8,and by which it can be paid out or 


Fig.t 



































taken in by aid of gearing. CC are friction pulleys provided with 
bands and a hand lever D, whereby the rope can be payed out at 
any desired speed. For towing or mooring purposes the brake 
lever can be Controlled by a spring so adjusted as to allow the 
pulleys to revolve uuder any sudden strain. (October 16, 1880), 


4219. Pianofortes: H. R. Schreiber, London. [() 
Instead of the wires being laid parallel to one another on the 
sounding board, they are divided into four or more groups, and 
these groups run in Gifferent directions so that they cross each 
other. The invention also relates to details of the “repeating 
action.” (October 16, 1880). 





4225. Runners and Ferrules for La a ay 
&ce.: A C. Wright and R. R. Newton, Birming 

(6d, 22 Figs.)—Relates to details of construction of the — 
and eondie (October 16, 1880). 


4230. Manufacture of Explosive Compounds: 
Ss. J. Mackie, London. [id.)—/he explosive compound is 
manufactured by compounding chemically dry nitrate of soda 
with divided gun-cotton in a mili, The mass is moulded into solid 
forms, and exploded by a powerful fuze gripped by a split metal 
tabe fixed in the cartridge during manufacture. (October 18, 1880). 


4231. Apparatus for Sweeping and Cleaning 
Tramway and Railway Tracks: H. A. Bonneville, 
London. (M. Laporte, Paris.) (6d. 11 Figs.j—Consists of a 
brush or scraper attached to the vehicle, and so arranged as to 
accommodate itself to variations in the track and oscillations of 
the vehicle. (October 18, 1880). 


4232.* Manufacture of Fringes and Trimmings: 
J. Wrenshaw, London,and T. P. Dunkerley, Mac- 
clesfield. [4¢. 7 Figs.]—Consists of a frame round which the 
wool or silk forming the fringe is wound, and on which it is held 
while being attached toa fabric by a sewi: g machine (October 15, 
1880,. 

4233.* Letter Boxes: P. Lawrence, London. 
(2d.}—Instead of the postman ascending to the doors of all the 
offices in a block he deposits the various letters in boxes on the 
ground floor, such boxes being provided with automatic electric 
apparatus which signals the reception of the letters to the respec- 
tive owners of the boxes. (October 18, 1880). 

4234.* Looms: J. Leeming, Bradford. [2/)— 
Relates (1) to the shuttle-box sheives; (2) to the shuttie-box fronts; 
(3) to the swell; (4) to the draw-down rods of circular box looms; 
(5) to driving the pattern mechanism ; and (6) to operating the 
bealds. (October 15, 1830). 


4236." Mitrailleuse Burners for Lamps: F. 
Knopp, Vienna, (24.)—Instead of moving the wicks in their 
cases, the inventor slides the cases simultaneously up or down the 
wicks. (October 18, 1880). 

4237. Mechanism for Setting Swing Looking- 
Glasses, &c.: J. Whitfield and H. W. Atkins, Bir- 
ming hai. (6d. 15 Figs.}—The glass is locked in any position 
by a spring bolt which takes into an internally serrated ring 
(October 18, 1880). 

4238.* Rivetting Machines: W. Bowker, Man- 
chester. (2¢)—Toe lever that transmits the pressure from the 


which is lifted wher the pressure attains a certain intensity 
(October 18, 1880) 


4240.* Hydro Extractors or Centrifugal Ma- 
chines, &c.: T. Broadbent, Huddersfield, (2¢)— 
Relates (1) to supporting the machine by links so that its “vibra- | 
tions are not communicated to the building, and (2) to arranging 
machines driven from below, so that they will be self-balancing 
(October 18, 1880) 

4246.* Ventilating, &c., Buildings: C. Giuliano, 
London. (2d.}—At one or more corners of the building ventilat- 
ing shafts are provided, which are also available as fire escapes 
(October 18, 1880) 


4249. Glazing and Pressing Papers Rolled 
Round Bobbins: A. J. Deblon, Lille, France. (tid 
3 Figs.j—Is for calendering rolls of ¢ yntinuous paper. Three 
bowls are employed, whose axes form the angles of an imaginary 
equilateral! triangle, and the roll of paper is placed between them 
The bowls have an intermittent backward and forward motion 
amounting to nearly acomplete revolution. (October 19, 1880). 


4250.* Steam Engines: K. W. Jurisch and J. H. 
Lewis, Widnes, Lanc. (Partly W. R. Proell and C. J 
Scharowsky, Dresden, Saxony). [4d.])—\wo boilers are employed, 
one working at a much higher pressure than the other. The 
high-pressure steam is used to carry by means of an injector, part 
of the exhaust steam from the engine into the low-pressure boiler. 
(October 19, 1880). 

4251. Portable Hydrant: J. H. Greathead, West- 
minster. [6d. 4 Figs.|—The hydrant is designed to throw a 





large quantity of water in cases where a high-pressure main and a 
river or other body of water are together available, The apparatus 





steam cylinder to the die, has its fulcrum connected to a weight | 


| uptake O, 


resembles an injector, the high pressure water being the 
fluid and lifting and forcing the still water, The ¢ the motor 
refers to previous Patent 4728 of 1878. (October 19, 1880). 


4252. Manufacture of Glass Ornament : 
R. Sonnenthal, London. [2d.)—Is for a ssothod ef Sa. 
ing glass ornaments to metal plates. (October 19, 1880). 


4255, Billiard and or Tables: W.But 
London. [(d. 5 Figs. for sliding blocks, whee a 
a table can be raised he use as @ billiard table. (October 19, 

880) 


4259. Utilising Phosphate of Alumina to obta 
Phosphoric A oid: A. Gutensohn, London. |: _ 
The phosphoric acid is separated from the phosphate o: alumina 
by heating the latter in contact with metallic tin, such as tin plate 
cuttings. (October 19, 1880). 


4260. Gas Motor Engines: H. Robinson - 
chester. (6d. 4 Figs.) -Refers to Specitic ation 117 oe 
and relates to improvements in the means of igniting the charge of 
gas and air. Fig. 1 is a sectional plan of one arrangement and 
Fig. 2 a section in line x2 of Fig. 1. The ignition valve; is 
caused to work longitudinally in its casing by an eccentric, and 
has a recess a formed in it, At the conical-shaped end of the 
recess is a small passage 6, which allows a small quantity of the 
gases to escape from the ignition chamber E! into the recess a, A 











flame c is kept constantly burning in the open air, and lights the 
mixed gases in the recess a, which being carried by the motion of 
the valve into the ignition chamber, effect the explosion in the 
cylinder. The claims relate (1) to the arrangement above 
described, (2) to lining the recess with porcelain, platinum, or with 
a@ non-conducting substance such as fireclay, (3) to a modified 
arrangement of valve, (October 19, 1880), 


4264." Mauufacture of Steel and Iron Ingots: 
A. Wilson Sheffield. (2¢.)—To prevent the outside of the 
casting cooling before the inside, the mould is lined with 
een a, or other non-conducting material. (October 19, 
880) 


4267. Galvanic Batteries: R. C. Anderson, Lon- 
don. (id.})—Refers to Specification 3436 of 1876, and describes 
a battery containing carbon and zinc elements, the latter in a 
solation of chloride of magnesium and the former in chromo- 
chloride of potassium. (October 20, 1880). 

4268.* Coating, Finishing, and Ornamenting the 
Surface of Paper, Textile Fabrics, &c, to render 
them Luminous. H. | Rees, London. (2¢.) The 
paper, &c., is varnished and dusted with luminous powders 
(October 20, 1880) 

4271." Ornamenting or Lettering Mats, &c.: J. 
G. Laird, Edinburgh. (2¢.}—Consists in combined variously- 
coloured india-rubbers in one mat, (October 20, 1880) 

4275." Caps for Bottles, &c.: J. Laycock, Leeds 
(24.]—A glass or porcelain cap is screwed on to the bottle neck 
(October 20, 1880) 

4278. Manufacture of Coke, &c: H. C.' Bull, 
Brooklyn, New York, U.S.A. [(d. 5 Figs.)—Fig. 1 shows 
the coal-washing apparatus and Fig, 2 the coke oven. The coal 
and water are stirred together in the tank A by the arms B B and 
flow down into a series of settling tanks G, provided with weirs H 
In these tanks the coal is deposited according to its specific gravity, 


4), I 


LJ Fig.2. 























& 





andis separated from its impurities, The coal is transferred to 
the oven, and gas is injected through the nozzie S, and air through 
the pipe P. As the coal is coked the gases given off pass through 
the perforated bottom L into a passage, and thence up the 
the liquor draining back into the hydraulic main W. 

The gases are drawn off through the pipes y. the ammoniacal water 
jet g assisting the operation. (October 20, 1889), 


4279. Manufacture of Sacks, Bags, &c.: A. and 
W. Briggs, Shelf, Yorks. 2d.J—Is for weaving complete 
bags in a loom. The points of I ge not specified, (October 20, 
1880) 


4282.* Spperates for Drying, Mixing, and Sift- 
ma Coal, &c.: Lake, London. (£. D. Farcot, Paris) 
(2d)—The coal ‘hy “the washing machine is delivered to a 
rotating cylinder traversed by a current of hotair. (October 20, 
1880). 


4283.* Brakes for Railways, &c: S. B. Perrett, 
Manchester, and W. J. Perrett, Birmingham. (2/) 
—A steam cylinder operates a flexible and extensible shaft extend- 
ing the length of the train and connected to the various brakes. 
(October 21, 1889. 


4284. India-Rubber Mattings, Treads, Cushions, 
&c.: P, MacLellan, Glasgow, and W. Jones, Mary- 
hill, Lanark. (6¢. 4 Figs.)}—Composed of a sheet of india- 
rubber on which an undulated, fluted, or corrugated surface is 
produced by cutting a series of slits through the sheet, and 
alternately raising and depressing the parts between the slits by 
the insertion of mandrels or rods previous to vulcanising the 





articles. (October 21 1889). 



































































Bis 


=o we 
Neate Ben 


CT Se SA nae SR 








RPT Ed an shee 


NR 





oo a 

















































































































SL Se LWA Lacie NS 


Thee» 





i 


“awe 


a 55 2 oD 





May 27 1881.) . 
” 428" . Dropping and Piping Machines for Biscuit 
— » & 7 . Harvey, Preston, Lance. (6d. 7 Figs.) 
Is for improvements on the ordinary machine for making 
queen's drops, &c., whereby the process of removing the paper 
theets is simplified, (October 21, 1880). 


4292. Manufacture of Portland Cement: D. 8. 
w. Dawe, Brading, LW. (2d) —Describes a process of 
making Portland cement from fossil limestone and fresh-water 
maris of the Isle of Wight. (October 21, 1880). 


4294. Packing Meat for Preservation by Re- 
frigeration : W. R. Lake, London. (J. A, Whitney, New 
York, U.S.A.). {10d.]—The carcases are hung in a refrigerating 
room until they are reduced to near the freezing point, when they 
are sewn up in coarse cloth, and packed together, the interstices 
between them being filled with previously refrigerated sand or 
grain. The object is to produce a mass of meat and packing that 
shall be practically a non-conductor of heat, and whose t mpera- 
ture shall not sensibly rise during the period occupied in its 
transport. (October 21, 1880). 


4296." Valves and Valve Gear for Motor 
Engines: H. Simon, Manchester. (i. Kuechen, Bielefeld, 
Germany). (2d.]—Has reference to an automatic expansion gear 
with separate admission and exhaust valves, but in the absence of 
drawings the arrangement cannot be well understood. (October 
21, 1880) 

4307.° Axles: H. Richards, Birmingham. (W. 
Wynn, Pietermar itzburg, Natal.) (2d.)—The axle end forms a roller 
bearing such as used in bicycles, (October 22, 158%). 


4321.* Bicycle Lamps: W. C. Errington, London. 
[2d }—Kelates to details of construction. (October 23, 1880). 


4328.* Measuring and Packing Seeds, Grain, &c.: 
H. M.Clements, Canterbury. (24.)—Consists of a hopper 
and a number of measuring cylinders which deliver the material 
in regulated quantities into bags. (October 23, 1880), 


4334.* Production of Saccharine Substances: S. 
H, Jonnson, Stratford, Essex. [4d.)|—Kefers to Specitfi- 
cation 810 of 1875, and has reference to a method of extract- 
ing from brewer's grains, &c., further quantities of ferment- 
able matters, such as maltose and dextrose in addition to other 
extractive matters, by means of steam and “ superheated water.” 
(October 23, 1880) 


4335. Artificial Stone for Grinding: W.R. Lake, 


London. (Genuine Naxos Emery Co., Frankfort-on-the-Main). 
{4d.}—The artificial stone is composed of corundum, naxos-emery, 
ground flint, quartz, &c., bound together by india-rubber and 
sulphur. The mass is moulded under pressure, and vulcanised at 


a high temperature, (October 23, 1880), 


4337.* Circulating Medium for Heating Appa- 
ratus: W. R. Lake. London. (4. Sernhardi, Stassfurt, 
Germany). (2¢)—Is @ solution of chloride of magnesium 
(October 23, 188) 


4341. Electrical Apparatus for Operating Bells, 
Signals, and Telegraphs: C. Skrivanoff, Paris. [6u. 


4 Figs,)—The apparatus consists of a special form of battery to be 
affixed to a wall, and to take the place of the usual“ push.’ There 
is no fluid connexion between the zinc and carbon p'ates, except 
when the button is pressed, when they are forced towards one 
another, an intermediate sheet of blotting paper representing the 
fluid element. For the paper may be substituted asbestos, or a 
paste of copper, phosphorus, and phosphoric acid, and various 
solutions may be enclosed in the case (the formule of some of 
them being given and claimed), to keep the paper, &c., damp. 


(October 24, 1880), 


4346. Manufacture of Glass: C. N. Blumberg, 
London. (W. Kralik, Newelt, Bohemia), [4d.}-The article of 
glass is covered or coated with glass threads, (October 25, 1880) 


4353, Manufacture or Working of Combined 
Iron and Steel: J.H. Johnson, London. (/. Halde- 
mann, Brussels). [(4d.}—The patentee claims “ the mode of heating 
piles or boxes composed of a steel core surrounded by an envelope 
of puddled or other iron, viz., by first subjecting these piles to a 
low slow heat, such as will] not injuriously affect the iron until] the 
heat penetrates the whole body of the steel, degree by degree, so 
as to reduce it to a partially or wholly molten condition, and then, 
in the second place, changing the character of the heat so as to 
rapidly bring the iron envelope to a high white welding heat, and 
then by compression completing the process, thus producing an 
absolute fusion instead of a weld of the two metals.” (October 25, 
1889). 


4380. Moulding, Working, and Uniting Amber: 
J.C. Mewburn, London. (F./. Kaldenberg, New York. U.S.A.) 
{4d.]— Fragments of amber are placed in a mould and heated under 
hydraulic pressure, or they are steeped in ether and then moulded 
under pressure. (October 27, 1880), 


4382. Obtaining and Applying Motive Power: 
M. Travers, London. [td 3 /igs.J—A “rocking weight” 
is oscillated by an external force. It is claimed that such weight 
will, from its form, when once in motion give out a greatly increased 
power. (October 27, 1880), 
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frictional contact. On lowering the shaft the operation is reversed 
and the drum brought to a standstill. (November 6, 1880), 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand, 
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FILBERT STREET EXTENSION OF THE 
PENNSYLVANIA RAILROAD. 

Tue Pennsylvania Railroad Company, recognising the 
necessity of having its principal passenger station for the 
city of Philadelphia ina more central location than that 
afforded by the building at Thirty-second and Market- 
streets, and also requiring improved facilities for trans- 
portation of freight from its depdt at Sixteenth and 
Market-streets, by direct steam connexion, took active 
steps in the early part of the year 1879 tuwards the con- 
struction of what is termed the ‘‘ Filbert Street Extension,”’ 
and destined shortly to be thrown open for traffic. 

This line branches off from the terminal system known 
as the West Philadelphia Yard by two passenger tracks 
and one freight track. The former leave the old passenger 
tracks near Powelton Avenue, and diverging to the left 
by a 4-deg. curve compounded at each end with a curve of 
30 minutes, cross over the tracks connecting with the 
tunnel under Market-street, and a lower-grade system of 
freight tracks, by a substantial iron plate girder bridge of 
five spans, having stone abutments and intermediate piers 
of wrought-iron columns on stone foundations. The very 
heavy skew of this bridge, varying from 62 deg. to 72 deg. 
from a vertical to the abutments, and the fact of the tracks 
being also on a curve, increased the difficulties and expense 
of construction considerably. The span on the square 
between abutments is only 72 ft. 6in., whereas on the line 
of the tracks it is about 190 ft. 

Leaving this bridge the line, continuing on a curve, is 
carried by an embankment, on a descending grade of 
one in two hundred, to Thirtieth-street, which it crosses 
by a wrought iron, triangular truss deck bridge at about 
33 ft. above street grade. This bridge hausa skew of nearly 
12 deg. right, and is about 72 ft. clear span. The curve of 
the line terminates at about 440 ft. beyond this point, and 
there strikes a tangent in the course of Filbert-street. 
The freight line, which is a single track, leaves the lower- 
grade system of tracks in West Philadelphia Yard, pre- 
viously mentioned as running under and south of the new 
passenger tracks, and crossing Thirtieth-street by a similar 
bridge, but ata lower grade and at right angles to the 
street, finds itself also in the course of Filbert-street. 
Coming into proximity with the passenger line at the 
terminal point of its curve, all three tracks now run 
parallel in the direction of Filbert-street across the flats of 





4437. Manufacture of Buffer Boxes and 
Plungers: W. Eyre, Sheffield. [6¢. 8 Figs)—Has for 
object to manufacture buffer boxes and plungers without the use of 
rivets, and consists in forging such objects by means of an improved 
die. In constructing a buffer-box a wrought-iron tube is first 


made, and after being heated at one end is put into a die and bent | 


outwards to forma flange. This flange having been heated toa 


welding heat, the tube is put into the improved die, and a piece of | 


iron to form the base, also heated to a welding heat, is then placed 





upon the flange and hammered in the usual manner. The centre 
piece B of the die (Fig. 1) by coming against the inside of the base 
will prevent it from being forced into the inside of the box while 
the base and flange are being welded together. Fig. 2 shows a die 
for making plungers with a central hole to receive the rod. Fig. 3 
shows a plunger with a centre piece inside the barrel, the whole 
being so arranged that it is not necessary to‘cut the woodwork of 
the wagon to receive the rod of the plunger. (October 30, 1880). 


4555. Centrifugal Machines: C. D. Abel, London, 
(Z. Langen, Cologne). (6d. 2 Figs.)—The shaft A is constantly 
revolved by its pulley M,and can be raised or lowered by the lever 
K acting upon its footstep, When it is raised its friction dise C is 
brought into contact with the ring D' of the drum B, and raises 
the drum off the stationary ring D*, and carries it round by 


the west bank and over the Schuylkill river. The freight 
| track, having an ascending grade of 1 ft. per hundred east 
from Thirtieth-street, reaches the level of the passenger 
tracks at the river bridge, whence all continue the same level 
grade. Arriving at a point about 100 ft. west of Twenty- 
first-street, on the east side of the river, the line curves 
| right with a 3 deg. curve on to the south side of Filbert-street 
for a length of about 400 ft., reaching the west end of 
|the ‘‘ Filbert-street Passenger Yard’’ at the east side of 
Shock-street. 

The approaches to the river bridge from Thirtieth-street 
on the west and Shock-street on the east, are carried by 
plate-girder deck bridges, supported by wrought-iron 
columns, the webs and flanges of the girders being of steel, 
steel-rivetted, and the balance of the work of wrought 
iron. There are 14 spans on the west approach and 30 on 
the east. These spans vary, those on the west side from 
44 ft. to 55 ft. 3 in., centre to centre of columns, while for 
those on the east there is a span of about 21 ft. over Shock- 
street, one of 50 ft. 4 in. over Twenty-first-street, 60 ft. 
over Twenty-second street, 50 ft. over Twenty-third-street, 
and the balance vary from 43 ft. 6 in. to 54 ft. 9 in., centre 
to centre of columns, the measurements given being on the 
square, although where curves occur the girders are actually 
longer, being askew. On the west side of the river the 
stone foundations for the columns carrying the girders are 
built on timber piles cut off at low-water mark. On the 
east side they are founded on compact gravel at a depth of 
from 12 ft. to 26 ft. below the grade of the street. The 
columns on the east side are located on the kerbs of the 
street, leaving the carriage way clear between, and the 





height of track above street grade varies from 22 ft. to 





36} ft. On the west approach the height from ground to 
track varies from 254 ft. to 33 ft. é 

The Schuylkill river is crossed by a wrought-iron deck 
bridge of three spans, at an elevation of 40 ft. above city 
datum, or 42}ft. above ordinary high tide. The sub- 
structure, which consists of two abutment piers and two 
piers, is constructed of eastern o>. The western 
abutment pier, measuring 37 ft. in length by 7 ft. in width 
on the bridge seat, and 22 ft. high, with a batter of one-half 
inch to the foot, is constructed upon a timber foundation 
resting on piles driven to the rock. The western pier has 
a crib foundation consisting of squared timber filled with 
stone and concrete, and resting on a rock bed 31 ft. below 
low water. At the eastern pier, the nature of the rock 
surface, dipping at a considerable angle, rendered it 
advisable to use a cofferdam in putting in this foundation, 
which is laid in masonry from the bottom, 67 ft. helow the 
grade of the track, the pier being 49ft. in height. The 
two piers are of the same size at bridge seat as the abut- 
ment piers, but in addition have cutwaters at the ends, 
both up and down stream. The eastern abutment pier is 
of the same dimensions as the western one, and is founded 
upon the rock, being located at the foot of Filbert-street, 
inside of the wharf line. It has an arch opening through 
it 17 ft. span, to allow a passage way to the river. 

The superstructure of the river bridge is on the double 
intersection triangular truss system, extensively used on 
the Pennsylvania Railroad, the braces sloping at an angle 
of 45 deg. or nearly so, and intermediate vertical stiffening 
members being introduced from the points of intersection 
of the braces to the upper chord. The general dimensions 
of superstructure are as follows : 


ft, in 
Distance centre to centre of piers, western span «. 144 0 
ne “ oo two easternspans ... 160 0 
Number of trusses each span soe oes aes 40 
Width centre to centre of trusses ... ooo ose oe 10 0 
Depth of truss centre to centre of chord pins oo Me OH 
Number of principal panels in each truss sik 10 
-” sub-panels in each truss oso Pex 20 
Length of panel in upper chord, western span ... ao 8 
” ” lower * i par ow Me 
” ” upper chord, twoeastern spans ,,, 15 8 
” * lower pe - a OF 
» Western span, centre to centre end pins, 
upper chord ... 66 oan ooo ap side a aes 
Length of each eastern span, centre to centre end pins, 
upper chord .. 156 8 


Total length of bridge, end to end of superstructure ... 464 9 

The upper chord is formed of plates and angles connected 
by rivets, the lower portion of this chord being open, and 
the flanges stiffened by light bracing across. Particular 
care has been taken in designing details to make all 
surfaces, both exterior and interior, easily accessible for 
painting and to form no close boxes. The lower chord con- 
sists of bars or links running in full panel lengths. The 
braces subjected to compression are formed of channels and 
plates properly stiffened with bracing between. Braces 
subjected to tension only, are formed of links. Lateral 
struts are used in sub-panel lengths in the upper chords 
with lateral ties throughout. The lateral system is used in 
full-panel lengths in lower chord. Inclined diagonal 
bracing is in full panels and sub-panels between the 
outer pairs of trusses only. Pin connexions are employed 
throughout. One end of each truss is placed on rollers to 
allow for expansion and contraction. 

The “ Filbert-street Passenger Yard,’’ on the south side 
of Filbert-street, from the east side of Shock-street to the 
west side of Sixteenth-street, a distance of 2042 ft., by 
106 ft. in width, on property purchased by the company, 
and affording accommodation for nine tracks, is carried by 
a series of segmental brick arches, consisting of 8 spans of 
24 ft., 48 spans of 26 ft., and 4 spans over crossing streets 
of 50 ft. in the clear, the arches all having a rise of 7 ft. 
from springing to crown. The street arches have abut- 
ment piers of 18 ft. in thickness at springing, and the 
smaller arches have piers of 4 ft. 4 in. in thickness. The 
work is of brick construction throughout, laid on stone 
foundations varying from 6 ft. to 20 ft. indepth. The 
arches, after completion, were covered 9n top with a layer 
of asphalte 1} in. in thickness, and intended to prevent the 
leakage of water through them. Foot walks 4 ft. in width, 
protected by an iron railing on the outer edge, and intended 
for the use of employés engaged on daty in the passenger 
yard, extend along Filbert and Jones-street fronts, being 
supported by brackets built into the face of the walls. A 
wrought-iron turntable 6v ft. in diameter, is located on the 
north side of the yard for turning engines of local trains, 
and just east of the turntable, at the east side of Seven- 
teenth-street, an opening is left in one of the arches for 
an hydraulic elevator, to accommodate the United States 
mail and also express and transfer baggage. 

Sixteenth-street, at the east end of the ‘‘ Filbert-street 
Passenger Yard,’’ is spanned by a plate girder deck bridge, 
the girders being arched between with brick to deaden the 
sound of passing trains to city travel below. This bridge 
gives access by ten tracks into the second floor of a build- 
ing on the block of ground contained between Market and 
Filbert, Fifteenth and Sixteenth - streets, where was 
formerly located one of the freight stations of the com- 


pany. 

The old building has been partially removed, remodelled, 
and added to, giving virtually a new and iron brick struc- 
ture of two stories in height, and intended for freight 
and passenger business. ‘Lhe area of ground covered 
by this building is 135ft. north and south by 396 ft. 8 in. 
east and west. The first floor is used exclusively 
for freight, and has passage ways for wagons on Market 
and Fuilbert-streets, the former 41 ft. and the latter 
35 ft. 8 iv. in width. Large doors open along the whole 
front or these two streets, those on Market-street averaging 
19 ft. to 29 ft. in width each, and those on Filbert-street 
being 15 ft. each. The balance of the area between these 
driveways is occupied by a platform 230 ft. by 390 ft., and 
elevated about 4 ft. above the ground level. The average 
height of this story above the platform 1s about 15 ft. 
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The second floor is carried by wrought-iron colamns and 
plate girders, presenting to the eye below quite a forest of 
pillars. It is divided into two parts; that next to Market- 
street, for a width of 135ft., is used for freight purposes, 
having four tracks arranged in pairs, with platforms 4 ft. 
high and 20 ft. wide between each pair. The capacity of 
these tracks is about 35 cars. Sixteen hydraulic elevators, 
with capacity of 5 tons each, and platforms 8 ft. square, 
communicate with the first floor. The balance of second 
floor next to Filbert-street, having a width of 172 ft., is 

for passenger train house. It is provided with eight 
tracks, which are arranged one next to each outside line, 
and the balance in pairs. There are four platforms, one 
between each pair of tracks, 24 ft. in width and elevated 
about 14 in. above the rail. 

The building is covered with an iron truss roof supported 
by wrought-iron columns, that over the freight portion 
consisting of three spans, two of which are of the ordinary 
French triangular system, placed at a height of 24 ft. to 
the square above second floor. The third span is a flat 
lean-to roof, nearly at a level with the second floor, there 
being no second floor under this part. The passenger 
portion has a handsome iron pointed arched roof uf two spans 
85 ft. each, the construction being quite architectural in 
appearance, and decorated with ornamental ironwork. 

e interior of the wall is of red and buff ornamental 
brick and terra cotta, with sill course and skirting of blue 
marble. The passenger roofs and two spans of the freight 
roof have ridge ventilation, and skylights of 3 in. hammered 
glass, extra lights and ventilation being placed on the 

ssenger roofs half way down the pitch on each side. 
This building contains the boilers for the supply of steam to 
pumps of hydraulic elevators and for heating of passenger 
station. 

They are located on Sixteenth-street near Market, and 
have a chimney 6 ft. in diameter and 100ft. high. The 
building at this point is finished with an ornamental gable, 
and probably shows the only architectural feature in the 
whole exterior, the rigid requirements of adaptability to 
purpose and use of old material excluding it elsewhere. An 
ornamental, covered plate-girder bridge carries the eight 
passenger tracks over Fifteenth-street to the passenger 
station which is situated on the lot of ground bounded on 
the west, north, and east by Fifteenth, Filbert, and 
Merrick streets. The sides of this bridge are of cast iron 
and glass, on a wrought-iron framework, and the roof is 
an exten-ion of the train house roof previously described. 

The area of ground covered by the passenger station is 
122 ft. 10 in. on Filbert-street by 193 ft 5 in. on Merrick- 
street. Situated at a prominent point in the centre of the 
city, where the location, so far as any one can judge, is 


Entering the building on the first floor by the Merrick- 
street front, it will be noticed that it is divided into three 
parts. The centre, for a width of 80 ft., is occupied by a 
carriage driveway and two footwalks, extending through 
from Merrick to Fifteenth-street, and divided by the 
columns supporting the second floor into four divisions. 
The part on the right of this is appropriated to departing 
passengers, and has an enclosed lobby or entrance room, 
with separate offices for through and local tickets, a double 
stairway and double elevator leading to the second floor, 
and a departing baggage room on the rear next to 
Fifteenth-street. . 

The part on the left of the driveway contains the stair- 
way and exit for arriving passengers, and has on the rear 
next to Fifteenth-street the arriving baggage room. Lifts 
are provided for both arriving and departing baggage, 
running to the second floorand cellar. On Filbert-street 
is a private stairway leading to offices inthe upper part of 
the building. The area reserved for departing baggage 
amounts to about 2160 square feet, and for arriving baggage 
2700 square feet. The entrance stairway has two side 
flights, of 11 ft. each, running into a central flight of 16 ft. 
The exit stairway is 32ft. wide. The entrance lobby has 
an area of about 3200 square feet, and the exit lobby at 
foot of stairs about 1000 square feet. 

The passenger elevators occupy a space of 256 square 
feet. The passenger purchasing his ticket and passing up 
the entrance stairway, or ascending the elevator, finds him- 
self on the second floor in a general waiting-room, 51 ft. by 
80 ft. and 45 ft. high, with large doors opening towards the 
trains on the west, ladies’ waiting-room on the east or 
Merrick-street front, and restaurant on the south. The 
ladies’ room is 29 ft. by 80ft. and 30 ft. high, and has on 
the northa ladies’ private room, and on the south a dining- 
room, the latter being 29 ft. by 74 ft. and 30 ft. high. The 
restaurant, which also connects with the dining-room, is 
23 ft. by 51 ft. and 16ft. high. A barber’sshop in the rear 
of the restaurant furnishes conveniences to those who 
require them, and has bathrooms attached in the half 
story or entresol above. Over the restaurant in the same 
half story is a private dining-room. A stairway and dumb 
waiters adjacent to dining-room and restaurant connects 
both with a kitchen and pantries on the third floor. All 
necessary lavatories, &c., are provided for passengers in 
convenient locations. 

On the west of the main waiting-room is the train lobby, 
33 ft. wide, and extending the whole length of the Fifteenth- 
street front, directly across the end of the prolongation of 
the train-house over the Fifteenth-street bridge. The 
northern half of this communicates with departing trains 
by gates to the various platforms, and this is the first point 





permanent, an opportunity has been afforded and embraced 
for a solid structure, with good architectural display. 


where the passenger is obliged to show his ticket, the first 
and phe floors of the building being otherwise free to 


access of the public. The southern half of the train lobby, 
communicating with the exit stair hall, is appropriated to 
arriving passengers, and also has gates to the various 
arrival platforms of train-house. he private stairway 
from the Filbert-street entrance, which is fireproof, extends 
from the cellar to the fourth floor. There is also an 
elevator in connexion with this stairway. The cellars are 
available as additional storage room for unclaimed baggage 
and other purposes. 

The third floor contains a kitchen 33 ft. by 51 ft , storeroom 
34ft. by16 ft., with hydraulic elevator extending to cellar and 
dumb waiters previously mentioned to dining-room and 
restaurant. The balance of this floor is divided up into 
offices, fronting on the interior around an open gallery over 
the main waiting-room. The fourth floor is occupied 
entirely by offices. The area for offices on both these floors 
amounts to about 31,000 square feet. 

The first and second floors of the building are constructed 
in brick arches between rolled iron beams, the second floor 
being supported by wrought plate girders, with ornamental 
cast-iron columns and brackets. The brackets on the wall 
lines spring from blue marble corbels. The upper floors 
have timber joists carried by wrought-iron plate girders. 
In regard to interior finish, decoration is applied actually 
to the construction, to which it is kept subordinate, and 13 
not mere superficial ornamentation. 

The interior faces of walls in all public rooms on first 
story, and in stair halls and lobbies of second story, are of 
enamelled or pressed and moulded bricks of selected colours, 
built in and forming an integral part of the actual walls, 
being bonded by visible heading courses at regular inter- 
vals. Blue marble is used in bases and caps of columns, 
skirting, dado, caps, arches, jambs, window sills, and other 
carved and moulded work. ‘The shafts of columns are of 
polished red Bay of Fundy granite. The floors are laid 
with marble tiles. The stairways are of solid marble, with 
ornamental iron railings. 

The wood finish for first and second stories is of oak, 
ash, and cherry, the waiting-rooms and dining-rooms being 
wainscoated toa height of 10 ft. and other public rooms 6 ft. 
The offices in upper floor are simply finished in yellow pine, 
in plain and substantial manner, adapted to their use. 

The iron superstructure of the river bridge, the iron- 
work of approaches, the iron bridges over streets, and the 
passenger and freight stations and train-house have beea 
designed by Mr. Joseph M. Wilson, engineer of bridges and 
buildings Pennsylvania Railroads ‘The masonry work, 
including foundations, abutments, and piers of river bridge, 
and bric< arcade on Filbert-street, have been designed by 
Mr. W. H. Brown, engineer of maintenance of way, who has 
also had charge of the erection and general execution of the 





work on the ground. We hope to be able to give farther 
details of the special structures of this great work. 
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THE THEORY OF ARCHES. 
EXEMPLIFIED BY A DESIGN FOR THE BRIDGE OVER 
THE RIVER DOURO. 

By Max am ENDE. 

I. Tue design here referred to is one of ten or 
twelve submitted to the Government of Por- 
tugal in the competition of the 12th November, 
1880. The proposers were Messrs. A. Handyside 
and Co., of Derby, and the present writer. The 
originality of some of the features of this pro- 
ject, and the fact that it had been thoroughly 
studied in all details of construction, erection, and 
cost, combine, it is believed, sufficient interest to 
justify a description of it in these pages. More- 
over, the design representing an arch of irregular 









curves. Culmann, who may be looked upon as hav-| gram 1 (horizontals will serve as well), and the abut- 
ing established graphic statics asa science, treats flat | ment reactions intersect these verticals at distances 
arches with varying sections by means of graphic ¢ and e!, there are four unknown quantities, viz. : 
statics, and Mr. I. B. Chalmers has recently pub- | 

lished a similar treatment ;* but it seems that in fol- | av B Fe - 
lowing Culmann’s method closely, accurate results ; ; Rico af 
cannot be obtained for arches of very irregular y ; 4 = 
form like the one under consideration. Probably ? TS 
this is owing to the unfinished state in which the | wo “3 
method is left at present, and the promised develop- | ‘wf 5 | 
ment may therefore be looked to with great interest; . : 
but it is not impossible that even after its further! H (=H'); V(=—V'+ 3 F);¢; e. On the other 
development the graphic method of calculating hand, four equations are obits d by using each 
arches of very irregular form, especially if acted upon of the above two equations, first, by consider- 
by forces, not altogether vertical, may be found ing the left-hand abutment fixed and the right- 
more complicated and perhaps less accurate than the hand movable, and secondly, by reversing the 
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form and variable sections is particularly suited to| 


exemplify the theory of arches in its most general 
application. The general theory itself, i.c., the 
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algebraical method. It is also worth mentioning, 


consideration. This solves the problem. Rankine 
that while the graphic calculation of an arch will 


already indicated this operation, but it refers only 





always require the immediate attention, during the 
whole operation, of a highly accomplished draughts- 
man, the bulk of the algebraical calculation of the 
same problem can be performed by any one capable 
of solving an equation of the first degree. Asan 
advantage of the graphic method, however, it should 
be named that errors of calculation are discovered 


equation of the curve of flexure applied to curved 
beams of irregular form, has been stated by various 
authors, prominently by Bresse, Rankine, Winkler, 
and Culmann,® but the present writer believes 
that a clear and practical method of using it is not 
yet generally known. 
Special cases, however, have been treated very} more readily. 
fully by Bresse and Winkler. The latter isthe} De Dion’st treatment of arches of irregular 
author of the method of determining the curve of | form and varying section resting on two hinges is, 
intersections and the enveloping curves of the| like all sound treatments, based upon the equation 
abutment reactions of an arch, and this method is| of the curve of flexure. For these, rather special, 
undoubtedly the most satisfactory hitherto invented, | cases, it has—ignoring the compression of the 
because by means of these curves it is possible, not | neutral fibre—the form : 
only to calculate in an elementary way the strains | o— fs_N 3 M 
Gh Re "ie ‘ | = — ydst nae 
in any part of the arch for a given load, but also to} i EI o El 
see at a glance which loads produce maximum and| where N is the moment from the horizontal force, | 
minimum strains in any part. Winkler’s method | and M the moment from the vertical load and the | 
is essentially analytical, the above-mentioned Curves) vertical abutment reaction, and where the summa- 
being only a graphical record of the analytical) tion is carried out from end to end of the arch. 
deductions. The examples, therefore, to which he| The only unknown quantity in this equation is the 
applies the theory and the method are arches ved horizontal reaction, since the vertical reactions and 
regular form and uniform section. In practice | the positions of all forces are known. Dion could 
these arches hardly ever occur, and although often | not fulfil his promise of showing the application of 
an analogy may be established between the practical | his method to arches fixed at the abutments, but it 
case and one of the forms, which can be treated may be allowed to make an inference from the case 
purely analytically, without the risk of greaterrors| which he has stated. In an arch fixed at the 
in the results, yet there are many cases like the one | abutments the positions of the abutment reactions 
here to be referred to, where such errors would be| and the reactions themselves are not known ; buta 
far too great to be admissible. new condition must be fulfilled, viz., that the 
It is therefore intended here to extend Winkler’s change of angle of the neutral fibre at each abut- 
method to these arches of irregular form, and asa ment is=0. This condition suppliesa second equa- 
purely analytical treatment of such cases is impos-| tion, the one above-mentioned being used as the 
sible, the method will be-illustrated by an example, first. This second equation is: . 
the deductions, however, will be made algebraically, 2N eM 
. nm : —_ Pt 
not graphically. The graphic method would also o=f" — ds+ aT 
lead to the determination of the above-mentioned ie. EB o BF - 
—_——— ~ If then verticals are drawn through the two points 
where the neutral fibre meets the abutments, Dia- 
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to given positions of the forces F, and therefore 
does not throw any light upon those positions which 
produce the maximum and minimum strains in any 
part, and which obviously are of particular interest. 
Not until Winkler treated each force F singly (a 
simple modification involving very little more cal- 
culation then Rankine’s or Dion’s operation) and 
traced the curve of intersections and the enveloping 
curves of the abutment reactions, could the problem 
be considered as satisfactorily solved. One of the 
above-mentioned four equations may be got rid of 
by treating each half of the arch separately, and 
this mode, being simpler for symmetrical arches, has 
accordingly been adopted in the following treatment. 
For unsymmetrical arches the mode indicated in 
Fig. 1,and modified according to Winkler, seems more 
rational and also simpler. 

II. Description of the Design—The bridge (see 
the two-page engraving in the present i has 
two roadways, viz., one 38 ft. 4.6 in. above the level 
of the river connecting the quays on each bank, and 
another 196 ft. 10.24 in. above the river, connecting 
the higher parts of the city of Oporto with the 
country at an equal level on the other side. The 
lower road (26 ft. 3 in. wide) has a length of about 
590 ft. 6 in., which corresponds to the main span of 
the bridge, and the upper road (19 ft. 8.2 in. wide) 
has a length of about 1312 ft. Itcan be seen from 
the drawing that on both sides the rocks rise with a 
very steep gradient, and that the width of the 
quays is limited by the rocks. It was important 
on this account to economise space as much as 
possible in the construction of the abutments, and 
consequently to design the arch, which has to 
carry the main span, with a narrow base. At a 
higher place, where the bending moments increase, 
the depth is considerably increased, and at the 
crown where the bending moments decrease the 
depth is accordingly reduced. The arch thus 
designed has great advantages ; firstly, because it 
resists economically the moving load, and the 
forces from a change of temperature, without it 
being necessary to resort to hinges; secondly, 
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because it affords more lateral support to the 
upper platform than could be given to it by an 
ordinary arch; and, thirdly, because at every 
stage of its erection it forms a complete scaffold- 
ing for the parts which follow. From the cross 
section of the bridge, Fig. 2, it can be seen that the 
bases of the arches are 55 ft. 9 in. apart, and that 
they are built in a flat curve, the upper part, how- 
ever, being vertical. In consequence of this 
arrangement the strains in the transverse bracing 
are very moderate, and the top flange of the arch 
for a length of 344 ft. serves as a vertical parapet 
for the upper roadway. As it is desirable that 
the parapets of a road at a height of 196 ft. 
above the river should be strong and massive, this 
arrangement, which is unique among the competi- 
tive designs, was considered expedient. The lateral 
bracing between the arches forms with the arches 
themselves two systems of perfect triangulation, 
with simple connexions, owing to the construction 
of the curved members of the arches, as shown in 
Fig. 1, and with a finish at the base which com- 
bines economy of space at the entrance to the 
bridge, with perfect rigidity. The construction of 
the raking top flanges of the arch and the inter- 
mediate bracing is analogous to that of the curved 
flanges. The structure supporting the remainder 
of the upper road is unusual, but of great economy, 
since the piers, the girders, and the parapet form 
one continuous structure. These parts lie in the 
same two cylinder surfaces which are followed by 
the arch. The lower roadway is suspended from 
the arch by means of posts of considerable rigidity. 
Each of these is independent, i.e, there is no 
bracing between each pair; the wind pressure 
upon the lower parapet girders is thus confined to 
this part of the structure, and is not allowed to 
strain the arch. The parapet girders, although at 
a distance from each other of about one-twenty- 
second of the span, are quite capable of resisting 
the wind pressure, especially if, as shown, the two 
expansion joints in the road be transferred from 
each end, where they are commonly placed, to two 
points at some distance from the ends, and thus 
the structure be made to act somewhat like a con- 
tinuous girder. 

Both roads are macadamised. The strain on the 
wrought iron is 6 kilos. per square millimetre 
(3.81 tons per square inch) when each road is 
loaded with 2000 kilos. per metre lineal (averaging 
601b. per square foot). A maximum wind pres- 
sure of 270 kilos. per square metre (561b. per 
square foot) is assumed. The pressure on the 
granite masonry is 10 kilos. per square centimetre 
(9.1 tons per square foot). 

III. Abridgment of the Theory.—Let B, n, N, O, 
Diagram 2, be four cross-sections through a curved 

Drag. 2. 
x \o 





; . Q: 
beam, so that B O=s the length of the beam, BN 
=< s, a very small portion of the length s, and Bn 
=1,a very small length-unit, with which ds is 
measured; let 2 BC O be= 9, x and y the horizontal 
and vertical distances of B from O. 

Let the change of angle of the sectional plane O 
relatively to the plane B in consequence of the bend- 
ing of the whole beam be A ?, then the change of 
angle at O in consequence of the bending of the 
piece B N alone, equal to the change of angle at N 
(N O acting as a rigid arm), will be a small portion 
of A 9, ie., dA 2, and the change of angle at O in 
consequence of the bending of Bn alone, equal to 
the change at n will be a small portion of d A ?, i.e., 
d? Ag. Now let the plane B or the small lamina of 
the length=1 be invested with three conditions, viz., 
the moment of a force (an infinitely distant and small 
force), the moment of inertia of section B, and the 
elastic resistance of the material. The result or 
phenomenon of these three conditions is the change 
of angle at n, viz.,d 2, whieh is in direct propor- 
tion to the moment of the force and in inverse 
proportion to the moment of inertia and the elastic 
resistance. If for the latter is put the modulus of 
elasticity E, then is: 
aac=™. 
El 

This is the equation of the curve of flexure for 
an infinitely distant and small force. Since d*a ? 








—_—_— 


is also the change of angle of the plane O in con-| level as will give two or more lifts above it, or the 
sequence of the lamina of the length=1 the change | dip of the seam may become so much flatter as, in 


of position of point O must obviously be: 
Vertically, 


M 
aA yr d? >= . 
' ee Or 
horizontally, 
d?*Ar=ydt* A P= M y. 


EI 
The length B N=d ss consists of a large number 
of units, but it is in itself so small that M, E, and 
I may be assumed constant throughout. Adding, 
therefore, the changes of all the units between 0 
and ds together, the change at O in consequence of 
the bending of B N, thus obtained will be: 


d€a?= ds 
BL 

dA y= M rds 
EI 


M 
dA r=—yds 
ET 


Finally considering the length BO=s divided 
intoa large number of ds, where, however, ds, M, 
I (Diagram 3), and even E may no longer be constant 
values, the change at point O in consequence of the 
bending of the whole piece B O will be: 

*s M 


A?= ds. 
~ JF oe 
“. M 
Su=f* de. 
o9EI 
*s M 
4ar:= -~ ¥ds. 
Se" 


For a definite force acting at a definite dis- 
tance these equations change into ; 


arafai as 
ara fay yds +f Za rs «s @ 


M..../2 
ay=f p17"' *Seady 


A ? signifies the change of the angle of the 
neutral fibre at O; Av and Ay the horizontal 
and vertical movements of point O; x and y the 
co-ordinates of any given point N; M and P 
functions of the moments and the axial pressures of 
all outer forces and the radius of curvature of the 
beam ; but, if the latter is very large compared with 
the depth of the beam (as in most practical cases), 





the same vertical height, to givea much greater length 
of breast on the dip. Assuming the dip at the outlet 
| to be 60 deg. and that in one of the gangways it 
| flattens to 30 deg., the length-of lift which was 100 
| yards at 60 deg., will beobviously very much increased 
| beyond the distance that can be profitably worked 
| from the gangway. Under these circumstances, it 
|is customary to lay tracks in one of the breasts 
|after it is finished, and convert it into an inclined 
| plane, which is operated by gravity, the loaded 
| wagon hoisting the empty one, all the machinery 
consisting of a drum, on and off which the ropes 
are wound, and a brake to regulate the speed. 
Gangways are driven from the top of the plane 
similar to those described above, and the same 
course of mining is pursued, ‘These gravity planes 
are operated on inclinations varying from 5 deg. to 
| 374 deg., and, with competent brakes, there seems 
| to be no reason why the system cannot be employed 
where the seams are more inclined. 

In cases where the pitch is too steep for a 
plane, or where the expense of one is not desired, 
the coal from the upper gangway is dumped 
|into an empty breast, and loaded therefrom into 

wagons on the gangway below. Such a breast 
is called a ‘*counter-chute,” and the upper gang- 
way a ‘‘counter-gangway.” As there is no pro- 
vision in the counter-shute plane for getting the 
necessary timber up from the lower gangway, they 
are sometimes put off the wagons on the outlet 
(if a slope) at that level, and if this cannot be done, 
must be either lowered from the surface or hoisted 
from the bottom level by hand. Where the dip is 
not so steep that it will take harm from the speed 
at which it travels, it may be made to slide down an 
airway or some suitable opening; or if the dip is 
too steep a small plane with 24 ft. to 3 ft. gauge 
may be laid in the opening, and the timber lowered 
by gravity or trucks made for the purpose. Where 
neither of these appliances are used the timber and 
rails must be hoisted either by hand with a windlass 
or carried by men up to the counter-gangways, and 
the wagons also must be taken to pieces and carried 
up, all of which adds to the cost of the counter 
coal, besides the unavoidable waste there is from the 
tendeny to grind into dust in the passage from one 
gangway to the other, in thechute. The latter evil 
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they signify the moment and ,the axial pressure 
simply; I the moment of inertia and’A the sectional 
area at N; ds the length of a very small part of O B 


at N; dx and d y its horizontal and vertical projec- | 


tions ; Ethe modulus of elasticity of the material, 
which can be written in front of the summation 
sign if the beam is made of the same material 
throughout. For more exact statements of the 
theory the various authors already mentioned 
may be referred to. 

(To be continued.) 


MINERAL FUEL IN THE UNITED 
STATES.—No. XVII. 
Tue ANTHRACITE Mines OF PENNSYLVANIA. 
Ir sometimes happens that it is desired to locate 
the lower terminus of the outlet of a mine at such a 
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is in fact obviated by keeping the chute constantly 
full, so that the velocity and consequent loss of the 
moving mass is reduced to a minimum. 

When the gangways have been robbed back to 
within as close a distance to the outlet as is deemed 
safe for its stability, the work is finished at that 
level, and the gangways need not be opened unless 
they are to be used as water or air-courses. It is 
| generally considered desirable to keep the water on 
| each level at that level, and not permit it to go 
|lower, making thereby less work for the pumping 
apparatus to do; and it is therefore necessary to 
keep old gangways open as watercourses where 
|possible. It is questionable, however, whether in 
| thick seams the amount of coal lost in the endea- 
|vour to keep water at different levels, which is not 
generally successful for more than a very few years, 
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SLOPE 


Fig 69. 








ARRANGEMENT OF TRACKS AT SLOPES, 


does not involve an unnecessary 


and extravagant waste at all | 


levels except the water level. 
After the one or two lifts (as 


the case may be) that have been | 


developed by the outlet, are 
exhausted, it is continued to 
another lift, or more, as may be 
desired, when the same course 
of mining is pursued, 

Fig. 39 is a plan on the plane 
of a s2am, and shows the method 
pursued in sinking the outlet 
(assumed to be a slope) for new 
developments, with regard to 
the amount of coal left to sustain 





the old level, and the ground | 
taken from the new. Very | 


generally, over and underlying 


dimensions of the tunnel are usually 7 ft. high, clear 
of the rail, 10 ft. wide, which will admit an air course 
while under construction (and afterwards if neces- 
sary), and a suitable drain for the water (see 
Figs. 40, 41). Unless the distances are unusually 
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great, these tunnels are driven by hand, as air 
compressing machinery necessary to drive rock drills 
is not generally used at the collieries for other pur- 
poses, and the expense of putting it up for tunnel- 
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seams are developed and worked | ling alone would so much increase the cost of the 
by tunnelling from the seam on | work, as to overbalance the advantage in time saved. 


which the outlet is located. The 


Since the coal lands have become the property of 
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large and wealthy companies, much of the evil that 
necessarily arises from property restrictions on the 
national location and the extent of collieries, has 
been done away with, and improvements are now 
perpetuated by giving them all the coal within their 
natural scope, irrespective of property limits. The 
tendency, therefore, is to diminish the number of 
collieries hitherto in operation, but to increase the 
capacity of those advantageously located; and 
greater lengths of gangways, improved methods of 
keeping them open, and increased facilities for 
mining coal to greater distances are among the 
requirements of the future. Having touched now, 
in a general way, upon the principal methods of 
mining coal in the anthracite regions of Pennsyl- 
vania, it is purposed to consider more in detail the 
processes employed. 

Various details of railroad tracks used in and 
about the mines are represented in Figs. 42 to 54 
inclusive. Fig. 42 is a plan of a switch commonly 
used for temporary branches, as for example in the 
case of tracks leading into breasts, which will be no 
longer required when the breasts are worked out or 
abandoned. Fig. 43 is an end elevation looking 
from the left, and Fig. 44 a side elevation, in which 
all parts lying below the lower rail in the engrav- 
ing are supposed to be removed; A A are two 
movable tongues, shown again in plan in Fig. 45 
and in side elevation in Fig. 46. B and B', the 
outside rails of the turaout, are seen to be elevated 
sufficiently to allow the movable bar C, which takes 
the place of a frog, to be thrown over the main rail 
against a lug on the casting at the high end of B, 
thus completing the continuity of Band B'. A side 
elevation and cross section of the movable bar C are 
shown in Fig. 47. When a switch of this character 
is no longer required the turnout rails and appur- 
tenances are removed, and the end D of the main 
rail is forced inward and spiked in a straight line. 
Fig. 48 is the plan of another form of switch for 
purposes similar to that last described, which how- 
ever leaves the main rails entirely unbroken. 
Fig. 49 is a side elevation; A A are two movable 
tongues, which when set for the turnout, are thrown 
in such manner as to rest upon the tops of the main 
rails, The treads of the wheels then traverse their 
inclined faces, and pass on to the elevated rails BB’. 
The movable bar C is precisely similar to that shown 
at C in Fig. 42. Fig. 50 is respectively a side 
elevation and cross section of one of the movable 
tongues A, showing the lip which prevents it being 
thrown beyond the gauge line of the track. Fig. 5] 
is a plan and Fig. 52 an elevation of a track-crossing 
commonly used. A A are the rails of the main or 
principal track and B B those of the temporary or 
less important track. These latter are elevated 
sufficiently to allow the movable bars C C C C to 
be moved over the main rails by the driver of any 
car, for the passage of which it is desired to make 
the rails B B continuous, 

The fitness for their respective uses of this form 
of crossing and of the two kinds of switches so far 
represented is mainly due to the fact that they are 
easily put down, moved, or taken up, skilled labour 
is not required, and frogs which would be liable to 
be clogged with dirt are eliminated. At points 
where permanent switches are required, the form 
shown in plan in Fig. 53 is sometimes employed ; 
Fig. 54 is a transverse section on line of the switch 
rod, AA are movable points, working in frog-shaped 
castings, and are given a positive throw by means 
of the lever B and switch rod C. One of the frogs 
with movable joints, which are of course ‘ rights” 
and “lefts,” is shown on an enlarged scale in Figs, 
57 and 58. The frog D, Figs. 55, 59, and 60, is 
of the ordinary steel-plated pattern commonly used 
by railroad companies for tracks laid in yards. 
Figs. 55 and 56 show a plan and end elevation 
of an ordinary stub-end monkey lever switch, 
requiring no especial explanation. It is generally 
preferred to the forms shown in Figs. 53 and 54. 
Figs. 61 and 62 are cross sections of two forms of 
rails, extensively used in the mines, and weighing 
respectively 35 lb. and 25 lb. per yard. The former 
is laid upon the slopes, and at other points where the 
wear is exceptionally great, while the latter is 
devoted to more general uses. The webs are made 
of greater thickness than would be otherwise 
required, on account of the corrosion which they 
undergo in use, the anthracite mines containing 
a large amount of free sulphuric acid. In laying 
tracks where the grade exceeds about 1 in 40, it 
is usual to spike planks on the ties, outside of the 
rails in contact with them, and flush with their top 
faces, The treads of the wheels then bear partly 








upon the planks, and a higher coeflicient of friction 
is obtained than when running upon the iron rails 
only. 

‘The rails are sometimes constructed entirely of 
wood with the same object. Where planks are 
spiked outside of the rails, as above described, it is 
an advantage that their surfaces should be strewn 
with ashes or sand, inasmuch as this promotes a 
uniform degree of wear of the treads of the wheels, 
which otherwise become unduly worn close to the 
flanges. 

Figs. 63 and 69 represent arrangements of tracks 
at the lower ends of four different slopes, showing 
the directions in which the cars are moved in the 
gangways immediately before being attached to the 
hoisting ropes, and after being detached from them. 
Figs. 64, 66, 68, and 70 are the corresponding 
profiles. In such cases A indicates the point where 
the rope is attached, and the arrows the direction 
in which the loaded cars are then moved, B shows 
where the empty cars are detached, the direction 
then taken being indicated by the arrows. It is 
seen that the arrangement is generally suck that the 
loaded cars will run into the foot of the slope, and 
the light cars run away from it by gravity. Tongue 
switches similar to those shown in Fig. 28 and 29 
are for the most part used, and these are generally 
self-acting, the tongue] where necessary being pro- 
vided with springs which restore them to their 
normal positions after having been forced over by 
the wheels of the cars trailing through them. This 
general system of moving cars by gravity through 
self-acting switches to and from the points where 
hoisting apparatus 1s applied can of course be used 
in case of shafts as well as slopes. 

The form of mining car most commonly used is 
shown in Figs. 71 to 74 inclusive. The gauge of 
the track is, in this case, 4 ft., and the capacity of 
the car about 98 cubic feet. Fig. 7lisaside eleva- 
tion; Fig. 72 elevation of the end, provided with 
the door which enables the car to be dumped when 
standing upon an incline; Fig. 73 an elevation of 
the other end; and Fig. 74 a view of the bottom of 
the car. A is the door, B B are the latches, and 
C Cthe catches. The frame of this car is con- 
structed of timber, but the sides and bottom consist 
of iron, the former about # in. and the latter 4 in. in 
thickness, The door A is also covered with iron 
plates upon the inner side. The advantages of iron 
over wooden sheathing are principally due to the 
fact that with the former all coal is discharged from 
the car at the dump, much as if it were thrown out of 
a shovel, while all wooden cars retain some residue 
which is carried backward and forward with the car, 
each tip thus virtually diminishing its capacity and 
adding to the dead weight; with wooden cars, too, 
the miners, if inclined to dishonest practices, can 
pile up the coal with large interstices between the 
lumps in such manner as to make the cars appear 
full, when in reality they contain only partial loads, 
but in cars lined with iron the coal becomes so 
shaken down in transit that such a course of proce- 
dure, if attempted, ismade apparent. The weights 
of the cars are transferred to the running gear by 
means of brasses resting upon inside journals, and 
there is an oil-cellar under each filled with cotton. 
waste or pine shavings. il is introduced several 
times daily through holes in the tops of the 
brasses. Attempts have lately been made to 
make the cars carry about two weeks’ supply of oil 
in cellars hung closely under the journals ; a wooden 
reel isin this case hung upon trunuions in each 
oil-cellar and is forced up against the journal by 
light springs and serves to feed the oil to it. Mining 
cars are not provided with brakes, but in lieu of these 
sprags are employed. A sprag is a cigar-shaped 
piece of oak, about 2 ft.in length, and with a major 
diameter of about 2in. One of these thrust between 
the spokes of a wheel prevents the revolution. In 
a train of cars which it is desired to retard, a por- 
tion or all of the wheels are spragged, as the amount 
of gradient or other circumstances may require. 


STORED-UP ELECTRICITY 

THE current number of Le Journal Universel d’ Elec- 
tricité contains a very ably written article by M. Frank 
Géraldy upon the Faure secondary battery, to which we 
recently referred (see page 518 ante). From this article 
we find the space to make the following extracts: ‘‘ The 
posters bearing the words ‘ Power and Light’ in enormous 
letters are still visible on the walls; the neisy articles that 
have appeared in certain journals are not yet forgotten ; 
however, the bills are beginning to disappear, the effect of 
the articles to decrease, excitement is on the wane, and 
the scientific press can at last be heard. It has, indeed, 





been difficult to discuss this matter sooner, for it was! maximum. 
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1 to have data and information as 
exact as possible, and these have not been obtained without 
trouble.’’ The author then refers briefly to the secondary 
battery of M. Reynier, and proceeds to describe the 
Planté battery, which he states to be almost identical with 
that of M. Faure, M. Planté having, except in one point 
long ago anticipated what M. Faure has recently brought 
forward, and which has been received with so much 
popular excitement. He then coatinues : ‘* We will now pro- 
ceed tothe Faure secondary battery. Itis protected by two 
patents dated October 20, 1880, and February 9, 1881, respec- 
tively. In these patents M. Faure describes principally those 
batteries composed of lead plates laid on frames covered 
with red lead, and protected by leather, attached by means 
of lead rivets, an arrangement similar to the rectangular 
batteries of M. Planté. The actual batteries are not so 
made, being constructed as follows: Two sheets of lead 
are taken 7.87 in. wide; one of these plates is 23.62 in. 
long and .04 in. thick, the other is 15.75 in. long and .02 in, 
thick. Each plate is covered on both faces with a layer of 
red lead reduced to a paste by water, 1.76 lb. being spread 
over the larger plate, and 1.54 lb. over the smaller. On 








each face thus prepared a sheet of parchment paper is 
po d, and the whole is introduced into a sheath of thin 
eather. One plate is then put on top of the other and 
rolled-up, strips of rubber being interposed obliquely, as 
shown in the sketch. The roll is then placed in a 
cylindrical lead cell, the outside of which is strengthened 
with copper bands, and the inside covered with red lead and 
leather, so as to increase the useful surface of the battery. 
The latter then presents the appearance shown in the 
sketch, and one of the projecting stems from the lead 
plates is bent over and soldered to the enclosing cylinder, 
which is ready for use when it has been filled with 
water with about 10 per cent. of sulphuric acid. The 
apparatus when charged weighs about 20 lv. It will be seen 
that this differs from the Planté secondary battery only in 
the employment of red lead. The material chiefly em- 
ployed ‘s the same, the mode of construction is precisely 
similar, the leather takes the part of the cloth previously 
used by M. Pianté; it has no merit in itself, on the con- 
trary, it is a cause of resistance, and is liable to dete- 
rioration, being useful only to keep the red lead in place. 
It is, in fact, this red lead which constitutes the new 
feature, and gives the special advantage to the apparatus. 
According to the inventor there are two advantages 
gained. ‘The long and delicate operation necessary to pre- 
pare the Planté battery is not required. (This operation 
consists in passing through the battery an electric current, 
when oxygen goes to one plate, and produces a thin 
coat of peroxide of lead, and hydrogen goes to the 
other plate). The second advantage claimed is that the 
battery has a storage capacity much greater than that of 
Planté ; the proportion, according to M. Reynier, being, as 
deduced from numerous experiments, forty times greater 
with equal weights of batteries. ‘The first advantage 
claimed may be readily conceded, and it is one of consider- 
able practical importance and value. The second cannot 
be admitted, as will be seen from what follows. 
M. Hospitalier and myself were very desirous to sub- 
ject the Faure battery to precisely the same tests 
that we have made with the Planté battery. To do 
this we first addressed ourselves to the proprietors of the 
invention, who replied that they could not entrust us with 
the apparatus; that they would not object to trials, Lut 
only after some time. Since this communication we have 
heard nothing from them. In the absence of direct data 
we will reason on the figures supplied, and the experiments 
made by the proprietors of the Faure battery before the 
public. It has been said and repeated officially that ina Faure 
battery weighing 165 lb., there could be stored up a quan- 
tity of electricity able to produce an effort equal to one 
horse power, for one hour, or 3.28 foot-poeunds per second 
and per pound of battery. We have only seen the spparatus 
producing power, on one occasion, at the Société d’ Encou- 
ragement. Then it was far from giving this result; the 
battery weighed 326 lb., but instead of giving 1070 foot- 





pounds per second it only gave 339 foot-pounds. The 
apparatus might have been working under unfavourable 
conditions; it might have been doing far less than its 
We do not wish to draw any deductions 
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from this experiment, which was, however, a very unfor- 
tunate one, and we will for the moment accept the 
3.28 foot-pounds per pound of wer We onght here 
to examine what is the duty of the apparatus. In 
reference to this M. Reynier made before the different 
societies an algebraical calculation which is published in 
the Transactions of the Academy. This calculation was 
met—at the Société de Physique—by many reasonable 
objections ; the principal one being that it was useless, the 
only conclusion M. Reynier having drawn from it being 
that the more slowly the battery was discharged, the better 
the results that it gave, but no algebra was required to 
prove this. It is a general characteristic of the Planté 
secondary and of some primary batteries, as well as of 
dynamo machines. By using the battery very slowly, 
therefore, its duty is claimed to be 80 per cent., and as this 
proportion may be true of the Faure as well as of some 
other batteries, we will accept it. Admitting then this 80 
per cent., 11,800 foot-pounds of actual work per pound 
weight of battery would represent 14,750 foot-pounds 
stored up within the battery. This figure is, up to acertain 

int, confirmed by an experiment made at the Société de 

hysique, where eight batteries, maintained, at a red heat 
during 1 hour 40 minutes, a platinum wire 13 ft. long and 
048 in. diameter. M. Reynier calculated that the total 
calorific work (interior and exterior) was equal to 253 foot- 
pounds per second, or 1,518,000 foot-pounds in all. Accord- 
ing to M. Reynier, the weight of the batteries was 123 lb., 
so that the power stored up was equal to 12,341 foot-pounds 
per pound of battery. There must have been a slight error 
here, because, as we have already seen, the useful weight 
of each battery cannot at the lowest estimate be less than 
176 lb., giving a total of 140.8 lb., or 10,840 foot-pounds 
per pound. According to the carefal experiments we have 
made the useful storing power of the Planté secondary 
battery is 11,350 foot-pounds per pound of battery, so that 
according to the different weights taken, the ratio of the 
latter to the former is 1.30, 1.08 or .95. This is a very long 
way off the forty times of M. Reynier. That gentleman 
informed of this great difference, objected that the Planté 
battery we had employed must have been an exceptionally 
good one ; those from which he had deduced his comparison 
had been furnished to him by M. Breguet. If this was the 
case these Planté cells did but little credit to the renowed 
maker whosupplied. Besides, as a matter of fact the bat- 
teries we experimented with were taken from those made 
by M. Planté for sale for medical and other purposes. 
Moreover it must be remembered that there are at present 
no Faure batteries made for sale, the ones already produced 
having been made by M. Faure’s own hands or under his 
directions, and it is only just to institute a comparison 
between the Faure battery made by M. Faure, and the 
Planté battery made by M. Planté. 

** The results we have given cannot be far from the exact 
truth ; @ priori there can be no reason why a battery in 
which the red lead is spread by hand, should be, weight for 
weight, superior to an apparatus in which the peroxide is 
furnished gradually by electricity, and experiments en- 
tirely confirm this deduction. The Faure battery is better 
adapted for industrial purposes, it has more solidity, and 
can moreover be made of larger dimensions; but these 
advantages might be obtained with the Planté battery if 
desired; the Faure cell does not require a preliminary 
electrical process to render it fit to receive the charge, 
which is a very great advantage, and besides it offers 
greater resistance for an equal surface, while it is less 
liable to damage than the other apparatus. But although 
the Planté battery has been in existence since 20 years, no 
one has ever suggested its employment as a means of pro- 
ducing power and light, and for several very good reasons, of 
which we will mention one only —that of transport — which 
has been treated in the company’s prospectus as a detail 
of insignificance, and referred to only as it were in an 
excess of scrupulous minuteness. In order to furnish 
a force equal to one horse power during ten hours, 
ten batteries weighing 165 lb. feach must be employed. 
This is throwing out of consideration the fact that a 
part of the charge — can be utilised on account of the 
fall of the potential below the necessary point, which would 
take at least 25 per cent. off its utility. Making no allow- 
ance, however, for this, 1650 lb. would have to be carried 
twice, that is to say, 4 tons of battery, would be trans- 
ported daily, besides all the other expenses, for a charge 
of 10 francsa day ; we leave the reader to draw his own con- 
clusion. In fact, to maintain that this mode of electrical 
distribution is more economical than by wires, where they 
can be used, is to maintain that the present system of dis- 
tribution of water involves the sinking of an enormous 
capital in buried pipes, that in these pipes there is always 
a considerable loss, and that it would be cheaper to substi- 
tute a house-to-house system of water transport by means 
of improved barrels. But this is a point we do not press, 
it belongs to commerce not to science, and this journal has 
nothing to do with money interests. But science suffers 
much from enterprises of this kind, it scares away con- 
fidence from serious undertakings, and exaggerated 
promises unfulfilled create the utmost distrust in subse- 
quent undertakings of a cognate nature; the public not 
having obtained what they looked for turn away and 
refuse to have anything to do with more modest but 
useful applications which are offered to them. Will it not 
be thus with the Fauré apparatus? The experiences 
obtained have much interest, the inventor mentions in his 
patents various special applications, especially for tram- 
ways, for which the battery may havea useful future. But 
why does not the inventor confine himself within the limits 
of possibility ? 

** Whatever future may be in store for it, we are at 
least indebted to it for having drawn special attention to 
the ed of electrical simsaraelan. Since the announce- 
ment of the Faure battery, we know of four others in 
course of development, all of them of novelty and interest, 
and all promising a useful though less ambitious future. 


‘* M. Reynier, at the last séance of the Société de Physique, 
remarked sadly that he did not ignore the relative imper- 
fection of the apparatus he represented, but both M. Faure 
and himself had been unable to complete them themselves 
before bringing them before the public, and he trusted 
soon to be able to show far better results than those given 
up to the present time. It is an unfortunate position for a 
man of science to find himself exhibiting and praisin 
without restriction an apparatus of which he sees an 
acknowledges the shortcomings ; it is, in fact, a false posi- 
tion, and one which he would do better to avoid.” 








THE BLACKBURN AND OVER-DARWEN 
TRAMWAY. 

WE noticed in a recent number the opening of the tram- 
way between Blackburn and Over-Darwen, a line remark- 
able as being the first tramway constructed in England 
which will be wholly worked by steam power; and we 
now give on page 562 engravings of the cars used on this 
line, and also of the permanent way. The line, so far as 
it is at present completed, is about four miles in length, 
and extends from Market-square, Bolton-road, Over- 
Darwen, to Darwen-street, Blackburn. 

The line is of 4 ft. gauge, and the permanent way used 
is that patented by Mr. Barker, and similar to that laid 
by him in Manchester. Referring to Figs. 4, 5, and 6, 
on page 562, it will be seen that it consists of a rail of 
special section, weighing 40 lb. per yard carried on cast- 
iron chairs or longitudinal sleepers{which are almost 
continuous. The chairs are in lengths of 2 ft. 11 in. each, 
and each weighs 114 1b. The rail is fastened to each chair 
by four square keys as shown in Figs. 5 and 6, and at 
intervals of 6 ft. the chairs are connected by transverse 
tie-rods as shown in Fig. 4, which view also shows the 
manner in which the chairs are set in the 6 in. granite 
pitching. This arrangement makes a very good solid 
permanent way. 

The engine used on the line is one made and owned by 
Messrs. Kitson and Co., of Leeds, who have agreed to 
work the traffic for a charge of 1/. 15s. per day, including 
wages of driver, &c. It is a four-wheeled engine, 
weighing about 5 tons, with cylinders 63 in. in diameter, 
and 12 in. stroke, while the coupled wheels, which are 
2ft. 5in. in diameter, are arranged at 4 ft. 6 in. centres. 
The speed permitted by the Board of Trade is 10 miles 
per hour, and the engine is fitted with an automatic 
governor and brake which prevents this speed from being 
exceeded. Besides this automatic brake there is also a 
steam brake by which the brake-blocks can be applied 
to the wheels of the car as well as of the engine; this 
brake is applied by a foot lever. The engine is fitted 
with a condensing arrangement, and is enclosed in a 
house glazed at the sides, but open at the front and rear. 
The general fittings of the engine are very neatly carried 
out, and we hope at some future time to be able to 
describe it more fully. 

The cars used have been constructed by the Ashbury 
Railway Carriage Company, of Manchester, on Eade’s 
patent, and we illustrate one of them on page 562 in 
Figs. 1,2, and 3. A special feature in them is that they 
are reversible by the bodies being mounted so that they 
can be turned end for end on the underframe. Each car 
carries 20 persons inside and 26 outside, the outside seats 
being protected by a glass screen at the front end as 
shown. Thechief dimensions of the cars are given in 
our engravings, from which it will be seen that they are 
roomy and lofty. 

The engineer to the Blackburn and Over-Darwen Tram- 
way is Mr. J. H. Lynde, of Manchester, and the whole 
of the arrangements appear to have been well carried 
out, The working of this line will be watched with 
much interest, and we hope at a future date to be able 
to give some notes as to the financial results. 








REPAIRING A BROKEN CRANKSHAFT. 

Tue following description of the temporary repairs 
made to the broken cranks of the United States steamer 
Pensacola, by Passed Assistant Engineer G. W. Stivers, 
United States Navy, is interesting in showing what may 
be done with wire rope in the way of repairs on ship- 
board ; this material may yet be the means of repairing 
the broken shaft of a steamer, so that she will be able to 
steam into port at a moderate rate of speed. . 

The ease and facility with which repairs can be made 
with wire rope commend it to engineers and steamship 
owners as a part of the necessary outfit for a steamship. 
In the case of repairs to a broken shaft, the ends of the 
rope could be passed through and secured to square 
pieces fitted into keyways cut in the shaft, securely 
bolting these pieces to the shaft, then passing the rope 
around the broken shaft, securing the other end of the 
rope in a like manner; for backing the engine, the rope 
must be wound around the shaft in the opposite direc- 
tion. Our illustration on page 563 shows the after 
crank of the forward engine of the Pensacola, this 
one having been broken entirely across, but the plan 
adopted in banding both cranks of the after engine, 
which were broken nearly across, was precisely the 
same, The crankshaft and cranks were in one solid 
forging, and the fractures were directly across the bodies 
of the cranks, between the crank-pins and the shaft, as 
if following the plane of contact of the fagots used in 





building up the cranks in the smithery. 





For several months the existence of a very slight 
crack in the after crank of the forward engine was 
known, but frequent examinations failed to show any 
extension, and it was considered simply a surface flaw of 
no great consequence. At about 5 p.m., June 18, 1880, 
the ship being on her way from Sar Francisco to Puget 
Sound, it was found that this crack was extending 
rapidly. The weather was fine, sea smooth, and with 
square sails set the engines were slowed down, while 
preparations were made to strengthen the crank by 
temporary bands, so as to reach Victoria, where it was 
expected that a heavy band could be forged and shrunk 
on. The only iron that could be worked on board ship 
was a piece 3fin. wide and ?in. thick, and it was pro- 
posed to make of this two bands to embrace the crank 
side by side, the bands to be set up by two 1-in. bolts on 
each side, passing through lugs formed by bending up 
and thickening the ends of the bands, The strength of 
the bands as straps was, therefore, only that of two 1-in. 
bolts, and its utter insufficiency was evident. 

At about nine o’clock that night the crank had broken 
entirely across, but as the two parts moved together as 
usual, the irregular surfaces of the break, and the long 
forward journal preventing their separation, the engines 
were kept slowly revolving until noon of the next day, 
when the plan of iron bands was abandoned before being 
carried out, in favour of the following one proposed by 
Passed Assistant Engineer G. W. Stivers, United States 
Navy. 

Ten gutted pieces or shoes were made of an old iron 
grating, and placed equidistant about the crank in order 
to keep the bottom turns of wire rope from spreading 
apart, when the riding turns came to be put on over 
them. The shoe at the extreme end and that on the butt 
of the crank only were secured in place by a small bolt 
through the centre, the other shoes being held in proper 
position by hand until bound by the first turn or two of 
rope. Into the hub of the crank a bolt 1 in. in diameter 
was tapped, to which the end of the rope was secured, 
and the work of wrapping the crank consisted simply in 
passing the wire rope continuously around the crank, 
hauling each turn taut by means of a heavy deck tackle 
passing down through the engine-room hatch, and 
seizing each turn securely to the one immediately pre- 
ceding it before slacking off thetackle. It was estimated 
that a tightening pull of about two tons was brought on 
each turn of rope, and the seizing of the separate turns 
having been done very expertly there was no slacking back 
of the wire rope during the progress of the whole work. 

this manner eleven turns of the rope were put 
around the crank side by side, just filling up the space 
between the jaws of the shoes, then over these were put 
ten riding turns, and over these again nine more riding 
turns, making altogether thirty turns of wire rope 
encircling the crank. The finishing end was simply 
passed around the banding at one of the shoes and 
stopped, as shown in the sketch on page 563. 

The wire rope used in this work was ~% in. in dia- 
meter, consisting of five strands of 17 wires each 
arranged about a central hemp coré ,5; in. in diameter, 
the wires being of number 19 wire gauge. 

The work of banding this crank was completed in seven 
hours, and just as it was finished it was found that both 
the cranks of the after engine were broken nearly across, 
the cracks extending entirely through each crank, and to 
within about an inch of each side, in about the same 
direction and relative position as in the forward crank, 
This discovery caused the abandonment of the attempt to 
reach Victoria, the ship was headed to the southward 
with the intention of returning as best we could to San 
Francisco under sail, and the banding of the forward 
crank having been so satisfactorily accomplished, it was 
decided to strengthen the after cranks in the same 
manner, so that the engines might be used in case of 
emergency. 

This.was done, and when about 200 miles from San 
Francisco, the wind blowing lightly from ahead, and 
sails being useless, the engines were started and worked 
continuously without stopping for over 45 hours, until the 
anchor was dropped in the harbour of San Francisco. 
During this time 45,835 revolutions were made, an 
average of 16.85 revolutions per minute, and an average 
speed made of 4.41 knots per hour under steam alone. 
The next day the ship was steamed up to the Mare 
Island Navy Yard, 26 miles from San Francisco, the 
engines being stopped and started seventeen times during 
the run to allow target practice, and upon arrival at the 
yard the rope banding was found to be as firm and un- 
yielding as when first put on the crank. 

The speed at which the engines were run with these 
fractured cranks was low, for the weather was fine and 
no necessity required the taking of the least risk: the 
initial pressure above zero on the pistons was 20 Ib., 
cutting off at 9 in., there being two cylinders 60 in. in 
diameter and 36 in. stroke; yet it is evident from a 
calculation of the strength of the banding on the extreme 
after crank, which transmits the power of both engines, 
and which would have been further strengthened if more 
wire rope had been at hand, that a considerably greater 
speed could have been safely attained. 

The gutter pieces or shoes were, it will be seen, indis- 
pensable to the successful application of the wire rope 
banding, for they prevented the first course of rope from 
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spreading under the pressure of the riding turns; they 

allowed the driving of iron wedges beneath them without 

injury to the rope, in case it should become slack and 
require tightening, and they permitted the passing of the | 
end of the rope between the crank and the whole band- 
ing so as to secure it firmly. 

It was expected that the wire rope would in a short 
time stretch, and it was intended therefore to first drive 
iron wedges under each shoe, nipping the ends over the 
edge of the crank, and then to drive all around under | 
the rope banding dry pine wedges which would be| 
swelled by the water used on the crank-pins, but there 
was no necessity for any wedging-up whatever, and 
perhaps would not have been, had the engines been in 
operation a much longer time than they were. The 
shape of these cranks made the application of the band- 
ing quite a simple matter, though it would not be very 
difficult to adapt such a system of wrapping with wire 
rope to a crank of any shape whatever. 

It is thought that the idea has not occurred to engi- 
neers generally that they have in wire rope such a ready | 
and effective means of temporarily repairing damages to 
engines at sea. Many repairs that are now made with 
straps or bands hastily constructed under the disad- | 
vantages always attending smith’s work on board ship, 
can be much more quickly and easily made by a few | 
turns of wire rope. 








SHIPBUILDING A THOUSAND 
YEARS AGO.* 
By CoLtn ARCHER. 

It is a well-known historical fact that as far back as the 
early part of the middle ages, the inhabitants of Scandi- 
navia were a great seafaring nation : in many of the great 
battles fought between the chiefs and pretenders of that 
period—and they were not few—we find several hundreds 
of large war-ships ranged against each other. It seems to 
have been quite a common practice for the young chiefs, in 
order to relieve the monotony of life on shore, or to escape 
the consequences of some lawless act, to equip one or more 
ships, manned by their retainers, and to launch forth in 
quest of adventure, plunder, or ‘‘ the bubble reputation.”’ 
And these excursions were not always confined to home 
waters; they were frequently extended not only to the 
coast countries of the North of Europe, but also to the 
shores of the Mediterranean. Iceland was discovered about 
the middle of the ninth century by Norwegian adventurers, 


~® Paper read before the Institution of Naval Architects. | 
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and there are good grounds for believing that an expedition 
starting from Iceland landed and established acolony in 


| the present New England States nearly 500 years before 


Colambns lived. 

Bat the descriptions which the old Sagas afford of the 
vessels in which these expeditions were undertaken, and 
these battles were fought, are very meagre. It was there- 
fore looked upon as an event of great interest when, on 
excavating a large grave mound near the entrance to 
Christiania Fjord, a ship, evidently from the Viking period, 
was discovered in a wonderful state of preservation. There 
is reason to believe that this ship, although comparatively 


; small, does not differ materially in her manner of con- 


straction or in shape from the more powerful war-ships, or 
from those used for long voyages. She is probably a true 
model of the ships which carried Rollo and his brave 
followers to the coast of Normandy ; and it may therefore 
be assumed that a brief description of her, as she now 
appears from a shipbuilder’s point of view, may not be 
without interest. With the kind permission of the author, 
I have translated and appended an interesting article which 
has appeared in an illustrated paper, written by Professor 


Rygh, chief of the Archzological Section of the Christiania / 


University. 

It was not to be expected that a delicate structure such 
as this Viking ship could remain for eight or ten centuries 
buried many 
damage, or t 
form. 
so smallas itis. Thanks to careful handling and a judicious 
arrangement of supports, there is reason to believe that, 
apart from local strains and contortions of form, the hull 
as it now stands represents very closely the ship as she 
appeared when put into the ground. I have taken off her 
lines with as much accuracy as circumstances would permit, 
and, referring to these lines, I propose to explain the chief 
peculiarities of the construction. 

The principal dimensions are : 


at she should perfectly retain her original 





ft. in. 
Length between the rabbets at gunwale 77 11 
Breadth, extreme ... 16 7 


Depth from top of keel to gunwale amid- 


ships nee wii om” aa eos 5 9 
The vessel is clinker-built, and the material all oak. ‘There 
are 16 strakes of outside planking, the ordinary thickness 
lin., average breadth amidships 9} in. including 1 in. 
land. The lengths vary from 8 ft. to 24 ft. The scantling 
is not, however, uniform throughout : thus the tenth plank 
from the keel is about 8 in. broad and 1} in. thick and forms 
a shelf for the beam ends (see sketch of midship section), 
The fourteenth plank from the keel or third from the top. 
is about 10 in. broad and 1} in. thick. This plank, which 





a under ground without sustaining some | 


It is rather a matter of surprise that the damage is | 





we may call the ‘‘ main wale,’’ is perforated with holes for 
the oars, sixteen on each side, about 4 in. in diameter, and 

provided with a slit at the after and upper edge to allow 

the blades of the oars to be passed through from inboard. 
| These rowlocks are marked by a small cross in the sheer 
|plan. The two upper strakes are the thinnest of all, 
| being scarcely more than # in. The gunwale, 3 in. by 4} in., 
is placed in the usual manner inside the top strake. The 
boards are throughout united to each other by iron rivets 
about the thickness of an ordinary 3 in. spike, spaced from 
6in. to 8 in., with large flat heads 1 in. in diameter. The 
rivetting plates are square or nearly so, }in. The nails 
are driven from the outside, except near the ends where 
rivetting inside would have been difficult from the sharpness 
of the vessel. The nails are here driven from the inside 
and rivetted outside. The garboard strake is fastened to 
\the keel with rivets of the same kind as those used for 
| joining the strakes with each other. ; 

The keel is of a peculiar shape ; it is about 14 in. deep, 
of which 11 in. are below the rabbet, 44 in. thick at the 
lower edge, and only 3 in. at the rabbet. The top of the 
keel is 7 in. broad, thus affording a large surface for 
the garboard strake, besides combining strength with 
lightness. Possibly also the increased thickness of the 





















JUNE 3, 1881.] 


ENGINEERING. 











THE VIKING’S SHIP FOUND AT SANDEFJORD, 

















NORWAY. 




































A BROKEN. 


REPAIRING 


CRANKSHAFT WITH WIRE ROPE. 


(For Description see Page 561). 


lower edge may hare been adopted to improve weatherliness 
under sail. It is difficult to say where the keel ends and 
the stem and sternpost begin, as these run into each other 
with avery gentle sweep ; but the piece of wood which 
may be called the keel proper is 57 ft. long ; to it are joined 
a short forefoot and heelpiece by short vertical scarfs 
secured by double rows of rivets. These pieces again are 
fitted in a similar manner to the stem and sternpost. The 
posts are sided 3 in., chamfered to 2 in. outsideedge. They 
are 15} in. broad outside the rabbet just above the scarf, 
decreasing in breadth upwards. 

The framing of the bottom consists of grown floors 
extended in one piece from shelf to shelf. The average 
spacing in the body of the vessel is about 3 ft. 3 in. from 
centre to centre, greater at the ends: there are nineteen 
frames in all. The floors are neatly finished, of a shape 
which combines strength with lightness and elasticity. The 
lower surface has a flat projection in which are holes for 
receiving the fastenings for the plank. The way these 
fastenings are managed is very peculiar. The planks 
are evidently worked down from stout slabs, and in 
doing so a ledge an inch high has been left on the inner 
surface running along the middle of the plank. The floors 
are not fayed down on the boards; they have only two 
points of contact with them, the upper edges and the ledge 
above mentioned, in which are two holes bored transversely 
one on each side of the timber. Through these holes and 
corresponding holes in a fore and aft direction through the 


timbers, are passed ties made of the tough roots of trees. | 


These ties are very slight, scarcely } in. in diameter ; they 
are crossed over the ledge on the board, only passing once 
through each hole. The ledge has been removed in the 
spaces between the timbers, so that the remaining parts 
under the timbers look like cleats fastened to the plank. 
With the exception of a nail driven throngh the “ shelf ”” 
and rivetted on the extreme end of the floors, these ties 
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seem to be the only fastenings used at this part of the vessel. 
| The floors are only about 4 in. in diameter a foot from 
the garboards, and taper, siding as well as moulding, down 
to 3 in. or even less at the shelf. They are not fastened to 
the keel. 
As already stated, the beams (b) which are sided 7 in., 
moulded 4 in., rest on what I have called the ‘‘ shelves,”’ 
which, however, only differ from the ordinary planking by 
| being } in. thicker, and of greater lengths, the longest piece 
| being about 48 ft. The beam-ends also rest on the ends 
| of the floor timbers. They are secured by knees (k) extend- 
| ing down the ship’s side from the upper edge of the ‘‘ main 
| wale”’ with anarm on the beam. These knees are fitted 
| close to the planking at the side, and fastened with oak 
|trenails. Being a little narrower than the beams, a ledge 
| is formed on each side for the bottom boards or flooring, 
| which is made to fit into these ledges from beam to beam, 
| thus forming a continuous platform. A strip of wood is 

nailed on top of the beams in continuation of the knees 
| where these are too short to welt from opposite sides. The 

beams are supported amidships by pillars resting on the 
| throats of the floors. The top sides, consisting of the two 
| thin boards already mentioned, are connected with the body 
| of the ship by independent timbers (¢) intervening between 
| the knees, and extending from the underside of the gun- 
| wale some distance down the side, but not so far as the 

platform. There are no timbers in the upper part of the 
| vessel, overlapping or making a shift with the floors.* 





* This mode of binding the two sides together by means 
| of beams half-way between gunwale and keel is still prac- 
| tised in the west and north of Norway. Fiven small skiffs 
{are tied together in this way, loose thwarts being placed 
| over the beams, only resting in a notch cut in the knees 
| which secure the beams, while the floor-timbers merely 
' butt up against the beams. 





It will be seen that by this system of construction the 
upper portion of the ship is altogether unconnected with 
the bottom part, so far as framing is concerned, an 
arrangement which would scarcely be safe where much 
ballast or a heavy cargo is carried on the ship’s bottom. 
No doubt heavy weights when carried were placed above 
the platform, in which case there would not be the same 
tendency for the two sections to part compauy. 

Perhaps the most singular part of this singular ship is 
the arrangement for stepping and supporting the mast. 
The sheer plan gives a side view of this arrangement, in the 
half-breadth plan it is seen from above, while the sketch of 
mid-ship section gives the end view looking forward. The 
step (s) is a solid log of oak 11 ft. long and 19 in. broad by 
14 in. deep at the middle, tapering to the ends. It is 
countersunk over the throats of the floors, to which it is 
fastened by means of small knees on either side. These 
knees are not shown in the drawing. From this trunk a 
branch (c) grows out vertically in front of the mast and 
quite close to it. This branch, which is nearly 12 in. 
thick, is fastened to what I shall call the ‘‘ fish.’’ 

The fish (f) is a ponderous piece of oak lying along the 
middle line of the vessel, on top of the beams, and extend- 
ing over five spaces. It is 16 ft. long, 38 in. broad, and 
14 in. deep at the middle. This block is modelled so as to 
represent the tails of two fishes or whales resting on a flat 
slab or sole piece (0) about 4 in. thick. The slab is counter- 
sunk over the beams, and well secured to them by knees. 
One of these knees is shown in the section sketch (x). A 
large slice is taken off the back of the fish, the upper 
surface thus forming two planes inclining to either end. 
The extreme ends of the tails are only about 3 in. thick 
above the slab. A slot (h) 5 ft. 9 in. long and 12} in. wide 
(the diameter of the mast) is cut in the fish from a point a 
little in front of the middle towards the stern. The 
mast is stepped through the forward end of this slot, and 
when erect kept in its place by a heavy slab (m) fitted into 
the slot. In the end view this slab is shown with the after 
end raised level with the forward end. By removing the 
slab and slacking off the fore stay the mast would be free 
to fall aft in the slot, and could thus easily belowered. In 
order that the beam nearest the mast should not interfere 
with this manoeuvre there is a depression in it which 
enables the mast to fall back the whole length of the slot.* 
q is a stanchion about 8 ft. high, with a cross beam at top 
in which are semicircular depressions for the spars to rest 
in when notin use. There have been three such stan- 
chions. 

The mast, which is 12}in. in diameter, has been cut 
about 10ft. from the foot. The extreme top of one of the 
spars found in the ship, corresponding in size to the part 
which remains, has rotted away ; but if this spar, as seems 
probable, is the upper portion of the mast, the whole 
length may have been 40 ft. There is another spar which 
looks as if it might have been the yard. It is broken off 
near the middle, but I estimate its full length at 35 ft., its 
diameter at slings 8}in., at arms 3jin. Abreast of the for- 
ward end of the fish, strong pieces of wood, one on either 
side, each with two circular sockets, are fitted down between 
the timbers just above the platform. Possibly one of these 
sockets may have served as a step for a square sail boom. 
The other a have received a pair of shears to give 
elevation to the fore stay when raising or lowering the 
mast. 

The shape of the rudder, and the way in which it is 
fitted, is shown in the sheer plan. A conical piece of wood 
sufficiently long to keep the rudder clear of the ship’s side 
is fitted with its base to the outside planking; through a 
hole bored through the centre of the cone, and a corre- 
sponding hole in the rudder, a stout rope is rove, provided 
with a knot at the outer end and made fast inboard. This 
rope acts as a pivot, allowing the rudder tu be twisted by 
means of the tiller fitted athwartships. An iron staple 
near the lower extremity of the rudder, and a small ring 
bolt at the upper end, may have been fitted with guys lead- 
ing aft to steady the rudder and keep it immersed when the 
ship was under way. The rudder-head or stem is round, 
Gin. in diameter. At the pivot it is 7in. thick, thence 
decreasing in thickness downwards. The breadth is 15in. 
at pivot, increasing to 22 in. at foot. Both edges are 
bevelled off, particularly the front one, which is reduced 

*In the Scandinavian languages the technical term for 
the framing which now takes the place of this colossal 
stracture in our modern ships—the mast partners—is still 
Pisken, the fish. 
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nearly to a feather edge. The rudder is all of one piece of 
wood. 

The extrem? ends of the vessel are unfortunately gone, 
so that it is not easy to see how she has been finished off 
here. The lover planking takes a very decided tarn 
upwards as it approaches the ends, running, in fact, 
almost parallel with the posts. If, therefore, all the wood 
ends have joined the post these must have been very high. 
It seems not improbable that part of the planking has 
been received into a rabbet in the gunvwale, or in a breast- 
hook connecting the gunwale with the stem and sternpost, 
somewhat in the manner indicated in the sheer plan. This, 
however, is merely a conjecture. 

It will not be necessary here to add a description of the 
numerous articles found in or about the ship, as the most 
important of these will be found doascribed in the Appendix 
to this paper. In addition to those enumerated there I 
may mention a landing stage or gangway consisting of an 
oak plank, 24ft. long, 10 in. broad, ani 2}in. thick. The 
face of itis carved orn mentally, insuch a manner as to 
give a secure footing. Thereare also a number of belaying 
cleats of an unasual form. 

If I have suceeded in giving some idea of the manner in 
which this old ship has been put together, it will be seen at 
once that there are some interesting peculiarities in her 
construction. If she can be looked upon as a fair sample 
of the ships of hor time, it is evident that shipbuilding a 
thousand years ago was something very different from 
what we now understand by thatterm. What strikes one 
most forcibly on seeing this vessel as she now stands is the 
extreme lightness of her scantling, and the total absence 
of anything in the shape of lining, longitudinal stringers, 
or similar contrivances, for giving what we should consider 
the strength and rigidity necessary in a sea-going vessel. It 
would, however, ba unfair to compare her with a ship of 
modern baild of the sam siz2. Even the designation 
** ship,”’ as applied to her, is apt to convey a false idea. Se 
is, in fact, a very large sailing rowing-boat. 

These ancient vessels may be considered as consisting 
of two distinct sections, each having its special use ani 
fanction. The portion above the beams is the hold proper, 
the useful space. Here the crew had their abode, and 
here was carried probably all that the vessel had to carry, 
and this portion is comparatively strong. The material is 
no doubt here also of small dimensions, but what there is 
has been judiciously distributed, is of good quality, and 
has been well put together. It should also be remembere 1 
that the weight carried was small in quantity, as compared 
to the carrying capacity, and consisted priacipally of live 
cargo, and this kind of loading is much less trying toa 
vessel in a seaway than a similar loading of dead weight 
would be. The lower portion of the ship, on the other 
hand, had a different kind of duty to perform. It had to 
supply the ‘“‘form’’ necessary for small resistance and 
rapid locomotion, and to float the upper section: keeping 
this in mind, it will be found that her construction gives 
evidence of a great deal of practical skill ani ingenuity. 
Every part of the vessel is sufficiently strong for the duty 
expected of her, while at the same time economy of weight 
of material has been studied throughout. It will be seen 
that the weight of the superstructure is taken entirely by 
the floor timbers, the ends of the beams resting on them, 
while the beams are supported amidships by the props 
stepped in the throats of the floors. There would there- 
fore be very little stress on the ties of the bottom planking, 
which latter, there being no counteracting pressure on 
it from the inside, would always tend to cling to the 
timbers by the pressure of the water outside. The only 
weight of any moment which would tend to separate 
the two sections of the boat is the mast, and this tendency 
is met by the ‘‘ branch” of the step being secured to the 
* fish.” Still, there can be no doubt that this boat must 
have possessed a pliancy and mobility in a heavy sea which 
we should look upon as ominous in a modern sea-going 
craft. Her real safety consisted in a tough and elastic 
outer skin, which would be the more invulnerable from not 
being made unduly rigid at any point. Thus her apparent 
weakn2ss was her real strength. I have not been able to 
discover anything deserving the nam? of a bolt in the whole 
stracture. Te stoutest iron fastenings are the rivets in 
the scarfs of the keel and the nails securing the inside 
knees, and they are no stronger than ordinary 4in. spikes. 

With regard to model little need be said ; the lines given 
speak forthems2lves. It seems probable that such a boat 
would be capable of great speed, even under oars alone ; 
with a fair wind she must have been very fast. I have 
assumed a low water line, as shown in the drawing, and 
find that at this trim her displacement is 994 cubic feet, or 
28.4 tons; area of immersed midships section 24 square 
feet ; extreme length on load line, 73 ft. 3 in.; and draught 
of water 3ft.8in. Allowing 10 tons for her complement 
of 100 men with their accoutrements, leaves 18.4 tons for 
the vessel, with inventory, stores, and equipment, and this 
allowance is probably ample. The curve of area given in 
the drawing is taken at this trim. The areas of cross sections 
are obtained by multiplying the ordinates of tie curve by 
4 ft. 








RIVET HOLES IN STEEL PLATES. 
To THe EpiToR OF ENGINEERING. 

Srr,—Mr. Sisson’s perception must be very keen if he 
is able to find in my last an admission that the burr 
becomes sufficiently expanded to have a tendency to burst 
open the hole. What I stated was by way of illustration, 
that the ,'; in. shorter at the edge of the burr was all that 
could be claimed towards its enlargement, and my con- 
tention has been from the commencement of the controversy, 
that there is no such tendency. In ordering plates fora 
boil-r it would not be safe to allow less than one inch of 
a margin from the edge of the hole, so that they 
would shear square to template after being punched, and 
I think few will doubt but there is an abundance of resist- 
ance in this one inch of margin to prevent the burr having 








the mischievous tenlency indicated by Mr. Sisson. As I 
pointed out in my last, if such an eventuality was possible 
as for the plug to expandand act on the plate in the manner 
as described, it would have the effect of upsetting (or 
thickening) the plate at the edge of the hole. 

The proof of this question, Sir, will I think be much 
more easily arrived at, and be more sasisfactory, if some of 
your practical correspondents instead of ‘‘ parading mathe- 
matical formula’’ will get a strip of steel plate, it need not 
be larger than 7 in. x 3 in. x }in., and punch say three 
fin. diameter holes 2 in. pitch in the centre of the strip, 
then straighten and run 9 light cut over the surface on the 
side from which it was punched with a planing machine ; 
they will find for a distance extending very nearly ,; in. 
frem the edge of the hole the plate will not clean up like 
the remainder of the strip, but will be left quite black, the 
tool not coming in close contact with it, showing that 
the plate is not upset at this point, bat is really thinner, 
and corresponds very nearly in thickness to the edge of 
the burr. An experiment my also be tried in one of the 
above holes with an enlarged plag, in the shape of a steel 
drift ,'; in. larger than the hole, about 3} in. long and with 
sufficient taper to allow it to enter ; force it into the hole, 
remove it from the plate and examine or calliper the edge of 
the hole, when [ think it will be clear that it is upset or 
thickened at the part named. 

Cariosity may prompt inquiry as to what becomes of 
the, in. lost in thickness at the edge of the burr, and the 
short distance from edge of hole in the plate. The answer 
may be briefly summed upthus, That the material affected 
by the compressive force of the punch will become to the 
extent named more dense (or to be more plain the +; lost in 
thickness will bs found in te increased density of the burr) 
and the locale of the hole in the plate ; hence the loas of 
ductility, and cause of plates being so brittle after being 
punched, and which experience has proved can only be 
restored to their normal condition by the tedious operation 
of annealing. Yours truly, 

VuLcAN. 

Birtley Iron Works, near Chester le-street. 


=— r = —= 
THE ENGLISH RAILWAY CARRIAGE OF 
THE FUTURE. 
To THE EpIror oF ENGINEERING. 

Str,—In reply to Mr. Middleton's remarks in your issue 
of 20th instant regarding my designs for a railway carriage, 
[ would remind him that the arrangement of the guard’s 
doors at either end does not necessari'y involve end plat- 
forms, since suitable footboards with a handrail would 
meet all requirements. Neither is there any practical 
objection to increasing the number of doors, were those 
shown on the plan found inadequate, which I do not see 
would b> the fact, as the passages admit of passengers 
leaving their co npartment at any time, and so being ready 
to alight directly the train stops ; and as the tickets could 
be examinyd during the journey, a considerable saving of 
time would bo effected in place of the delay your corre- 
spondent anticipates. 

The failure of the carriages in‘roduced »y the Midland 
Railway Company was doubtless due to the fact that they 
were open from enl to end, which is the very defect avoided 
in this design. 

Mr. Middleton must remember, too, that the carriage 
would provile sitting accommodation for far more than 
twenty-four (the number of s!eeping berths), and will com- 
pare favourab'y in this respect with the present sleeping 
carriages on the various railways. The heating arrange- 
ments were fully considered in the plan but were not men- 
tioned, as my object was rather to present comprehensive 
design than to occupy space in the discussion of details 
which can be matared afterwards. 

Trusting the matter will not drop until it has met with 
thorough investigation, and thanking you for your courtesy, 
am, Sir, yours, &c , 

PROGRESS. 


~ 


May 21, 1931. 








LIGHTNING CONDUCTORS. 

To THe Eprror oF ENGINEERING. 
Str,-—Perhaps it may interest your correspondents 
Messrs. Bucknill and Vyle, to learn that in 1873 Messrs 
Siemens Brothers applied a double conductor to a high 
chimney stack at their works at New Charlton. The ropes 
were of slightly different diameters, and were coupled at 
the top to form one circuit. At the bottom they had con- 

nexions for the attachment of testing apparatus. 

Yours very truly, 
CoNDUCTOR. 





To rue Epiror oF ENGINEERING. 

Srr,—I have read Captain Backnill’s letter in yours of 
the 27th inst., but fail to gather from it—other than by 
inference—how he carried out his tests of those conductors 
which happened to be on lofty chimneys, &c. As it is 
presumable that there were some belonging to the W. D. 
of that class, it would have been satisfactory to have had 
completed the description which he began. Instead, how- 
ever, he manifested a sudden regard for my conductor 
with its testing wire within, or open one without, and 
attempted to make short work of it by condemning it off 
hand, as unsuited for its special purpose, on the ground of 
several ‘‘ earths,’’ and then closed the sentence by recom- 
mending what is practically the principle of my patent, 
viz., double conductors, or wires with two “‘ earths,”’ using 
one as the testing wire, to test the other, the conductor. 
It is, in fact, a rough-and-ready means of getting a testing 
wire, with the special advantage that they would be liable 
to be short-circuited, or put in contact, if there were any 
bands of iron around the chimney, as there often are. It 
would also—instead of being ‘‘ continuous’’—have to be 
cut or disconnected just above the ground line, to make 
the test, thus introducing the need for joints which, in his 
lecture, he severely condemned. Captain Bucknill objects 





to my brief description of his apparatus as “ costly and 
elaborate’’ for such work, and tries to evoke pity for my 
scant knowledge of the Wheatstone bridge ; bat I ventur» 
to say that though some very simple forms may be, and 
are made, the term ‘‘ Wheatstone balance and coils” js 
generally understood by most practical men to mean Elliott 
Brothers’ usual form, costing some 251. 

In like manner he kindly places a money value upon my 
apparatus, and seeks to draw a ludicrous picture of a 
town saddled with 1000l. for 200 conductors, forgetting 
that my instrument, like his, is free for adoption or not, 
by those who have protectors ; and if 10001. were invested 
in such a purpose and they were properly used they 
would speedily pay for themselves. Unskilled individuals 
could use them and so get an early indication of anything 
going wrong, when more techrical aid would have to be 
sought. I do not advocate unskilled assistance where it 
can be obtained, bat if we adapt ourselves to the simplest 
we err on the side of safety. In the matter of the “‘ earth” 
I think a reperusal of my specification will show that not 
only do I not neglect so important a matter, but tiat [ 
have made speciat provision for it. 

In conclusion allow me to say my object has simply been 
to endeavour to supply a felt want, viz., the means whereby 
the condition of conductors on lofty spires or chimneys 
may be tested and their condition known without repeated 
cost and danger. If adopted it will [ think at least do 
good till the Lightning Conductor Testing Company, 
shadowed forth by Colonel Backnill, is au fait accompli, 

Yours &c., 
- SAMUEL VYLE. 


“-; 


Borough Road, Middlesbrough. 


UTILISATION OF TIDAL POWER. 
To THE EDITOR OF ENGINEERING. 

Sr1r,—As M. Faure’s secondary battery for the storage 
of electricity has of late caused much interest in scientific 
circles, will you kindly grant me space in your columns to 
bring before the notice of your readers one of the most 
important uses to which that invention can be applied, viz , 
the storage and distribution of the mechanical power of 
tides? In a paper of mine, read before the Liverpool 
Engineering Society, December 3, 1879, on ‘‘ The Utilisa- 
tion of the Tides,’’ it was stated that the difficulty of storing 
electricity was the greatest obstacle to the use of not only 
the tide, but also many other natural sources of power, 
such as the wind and falling water, which are variable, 
and which require to be accumulated during the night. 
The tide, although a constant source of power, will be inter- 
mittent in action ; as to utilise any large proportion of it, 
the utilisers will only have to work during a limited period 
near the time of high and low water. It will at once be 
seen how serviceable the secondary batteries will be for 
this purpose, by enabling the tidal power to renew them by 
working dynamo-electric machines about one hour out of 
every six; the electricity being withdrawn as required, 
and used for the production of either light, heat, or 
motive power. The batteries could either be large sta- 
tionary ones and exhausted by means of a system of con- 
ductors, or provided with wheels so that they could be 
transmitted by rail to where required. I am sanguine 
enough to hope that when more attention is given to the 
subject by electricians, the batteries will be so improved 
perhaps by the use of other metals—both as regards cost 
and portability, as to enable them to be used for loco- 
motive purposes, especially for the street traffic in towns 
in place of animal power. However this may be, I think 
they will be found to supply the best means of storing 
tidal power, to which purpose they will no doubt be applied 
at no very distant day. The available power of the tides 
round our coasts varies—according to the range—from 
one to ten thousand horse power per superficial mile if only 
a little over twenty-five per cent. of the theoretical power 
is utilised; this allows nearly half to be wasted by the 
utilisers, and half the remainder lost by its subsequent 
conversion into electricity for storage, and again into 
power. Much of this vast and exhaustless power could be 
easily utilised, and the necessary works will in the future 
engage a considerable share of the engineer's attention. 
The question is now altogether one of finance, and 
believe with proper management such works could even 
now in many situations be made to provide a profitable 
investment to the capitalist. 

I have the honour to be, Sir, yours faithfully, 
ARTHUR OATES. 











MACHINES FOR PRODUCING COLD AIR. 
To THe EpIToR OF ENGINEERING. 

Str,—Mr. Lightfoot’s hands are so full in this dis- 
cussion that I should not write you if the question of suc- 
tion valves for compressors had not been brought up. 
Folks are always talking abont the vacuum during the 
inlet stroke, and the real point is therefore missed. What 
about the power required to work the valve gear? Does 
the extra amount of air drawn into the cylinder cost more 
than it is worth? An economical machine does not always 
give the best card. 


London, June 1, 1881. 


Your humble servant, 
SPRINGS. 
To THE EDITOR OF ENGINEERING. 
S1r,—I should not have troubled you bat for the evasive- 
ness and shuffling termination of Mr. Lightfoot’s letters. 
His wonderful invention (7) consists of a twofold expan- 
sion, between which is placed a depositor, for which Mr. 
Cowper receives the credit; the former not being new I 
am sure, Mr. Editor, it is a difficult problem to tell what 
remains for so much fuss to be made unless it is trans- 
mitting all the work through the working parts, or per- 
haps it may be the arranging of the final expansion cylinder 
to work at between such low temperatures as 35 deg. 
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Fabr. and —40 deg. Fahr., thereby making it an efficient ice 
manufactory for cutting his valves away, and causing no 


end of trouble. This I know from experience, that the ten- 
sion of vapour at 37 deg. Fahr., viz., .22 in. of mercury at 
30 lb., leaves quite sufficient moisture to givea great amount 
of trouble. é y ' 

Respecting the disputed point about being able to vary 
the primary expansion in the expansion cylinders to suit 
the variations of temperature, and at the same time to 
keep the terminal temperature and pressure constant, is 
simply absurd, when dealing with fresh air as Mr. Light- 
foot claims ; even the diagrams in your contemporary show 
signs of having been ** doctored ;’’ for instance, in the two 
sets of expansion diagrams, one pair of diagrams, taken 
with the initial temperature of admission air at 92 deg. 
Fabr., giving a terminal temperature of —40 deg. Fahr. at 
atmospheric pressure, the other set taken with the initial 
temperatare at 68 deg. Fabr., showing a terminal temper- 
ature of —43 deg. Fahr. at atmospheric pressure. Now the 
amount of saturated air to give 10,000 cubic fect at —40 deg. 
would have to be about 13,836 cubic feet in the former 
case, and about 12,957 cubic feet in the latter, yet strange 
to say by some magical performance they are put into the 
same place without increasing the pressure. Now with air 
at 50 deg. Fahr. it will take about 12,293 cubic feet ; yet 
strange to say Mr. Goodwin, with such a handle as 
Wh. Sc. M.L.C.E., &c., at the end of his name, tries to 
force the same dose down the throats of your readers 

I expected that Mr. Coleman would have stated that it 
takes more power to open the Lightfoot valves in com- 
pression cylinder, and the arrangement increases the wear 
aad tear of working parts, besides continuous adjustment. 
Mr. Lightfoot still has the knocking delivery valves, why 
does he condemn the one and not the other. 

Hoping to be excused for my hurried remarks, which l 
trust may help to clear the mud that has been thrown into 
the discussion, I remain, 

Pro bono publico, 


June 1, 1881. Bitty FArRpLay. 





To THE EpIToR OF ENGINEERNG. 

Sir,—In my letter of May 27, paragraph 3 should 
have read, ‘* When liquefaction is caused by an external 
medium,’ &c. The printers made it an ‘“ external 
machine.”’ Again, in the last paragraph I intended to have 
said, ‘‘ What I have written from the first has been with 
the intent to give practical information to purchasers of 
machines,’’ and not “‘ confirmation.’’ Please correct and 
oblige, 

Yours truly, 
J. K. K1,Bourn. 

5, East India Avenue, Leadenhall-street, E.C. 


THE CARLSKRONA FIRE-ENGINE TRIALS. 
To THE Ep1IToR OF ENGINEERING. 

Sir,—We notice in your last Friday’s issue a report 
relative to some trials of fire-engines undertaken at the 
request of the Carlskrona authorities. Our representative 
who attended the trials in question on our behalf is now on 
his way bome. He bas particulars which impugn the 
accuracy of the report, and show that the trials were 
carried out under conditions which render the results 
obtained of little practical value. Indeed the Carlskrona 
Fire Commissioners bave highly complimented us upon 
and thanked us for sending out ** so complete and yood a 
machine in every respect, and so simp/e in construction,” 
at the same time informing us that it was only in con- 
sequence of its fulfilling their special requirements that 
they were induced to give the preference to the Shand and 
Mason engine. We will endeavour to send you for your 
next number the full particulars which we are hoping 
every day to receive, and shall be greatly obliged if you 
can find space for their insertion. 

Ve are, Sir, your obedient servants, 
MERRYWEATHER AND SONS. 
Greenwich, June 1, 1881. 


CORROSION OF IRON AND STEEL. 
To THE EDITOR OF ENGINEERING. 

S1r,—Will you allow me space to make a few remarks 
upon a subject which is creating considerable interest at 
the present time? I allude to the corrosion of iron and 
steel. 

Since the results of the Admiralty Boiler Committee 
were published, independent experience from other sources 
has simply confirmed that which was obtained by the com- 
mittee, and however disappointing this experience may be 
to the manufacturers of ‘* steel,’’ would it not be graceful 
on their part to admit a fact which has been established 
beyond question ? 

The conclusions arrived at by the Boiler Committee 
have been stigmatised as erroneous, but in the absence of 
any definite objection to them, it is sufficient to assert that 
they were consistent with the facts observed during the 
investigation, which had for its main object an improved 
treatment of boilers (whether made of iron or ‘‘ steel’’) in 
order to prevent the unnecessary rapid decay which they 
suffered at that time. 

Possibly the remedy for the want of power on the part 

of ‘“ steel’ to resist corrosion in as great a degree as 
wrought iron may not be far off, though it is not likely to 
be found by depreciating the unprejudiced efforts of those 
whose duty was simply to search after truth. 
_ The unqualified use of the word ‘‘ steel’’ is objectionable, 
Inasmuch as a material possessing the characteristic 
property of steel, though exceedingly valuable for some 
purposes, would be unsuitable for the manufacture of 
boil rs. 

In this so-called steel we have a material which is neither 
steel nor wrought iron, and which differs from the latter 
both in structure and chemical composition ; this fact will 
prevent us from assuming that they should both exhibit 








the same properties when placed under the same condi- 
tions. 

In recent discussions on this subject, much confusion 
has resulted from a failure to define the circumstances 
under which corrosion has been observed, and the value of 
remarks made by very competent speakers has been lost 
from their want of application to specific conditions ; for 
instance, when the corrosion of this modern material is 
compared with that of wrought iron, it should be dis- 
tinctly stated whether the corrosion referred to has 
occurred on the plates of ships, on the inside surfaces of 
steam boilers using sea water, or on other structures such 
as bridges, girders, screw propellers, or locomotive engine 
boilers using land water ; and I would here suggest that 
facts which are true of iron or “‘steel’’ having clean 
surfaces, and exposed to the action of sea or land water, 
with access of air at the ordinary temperature, may no 
longer exist when the iron or steel forms part of a boiler 
used for raising steam. 

The investigations of the Boiler Committee as to the 
fitness of steel when compared with wrought iron did not 
extend beyond its application as a material for boiler con- 
struction, and they, therefore, assimilated their experi- 
ments to the general circumstances under which boilers 
were worked. 

With your permission, Sir, I should like in a future 
letter to make some allusions to the much vexed question 
of galvanic action, together with ordinary oxidation in 
connexion with corrosion; and in cunclusion I would 
suggest to the manufacturers whether it might not be 
desirable to attempt some alteration in their product, 
either in structure or composition, or both, whereby it may 
for certain purposes (say for ship and boiler plates) be as 
good or better than wrought iron for resisting corrosion. 

The same admirable ingenuity displayed by them in the 
modern methods which bear their names, should find no 
difficulty in going a step further in the direction I have 
indicated. 

I am, Sir, yours faithfully, 
Cuas. TOOKEY. 


A NEW INTEGRATING MACHINE. 
To THE EDITOR OF ENGINEERING. 
S1r,—I should be glad if you would allow me to correct 
a slight error in your account of my integrating machine. 
Your illustration represents not the perfect instrument 
but a model, made merely to see if such a thing would 
work. In the machineas made by Mr. Hilger, of Tottenbam 
Court-road, several modifications of detail have been intro- 
duced, the result being a planimeter both accurate and 
convenient to use. Yours truly, 
C. V. Boys. 


Physical Laboratory, S. Kensington. 








WIND PRESSURES. 
To THE EpiToR OF ENGINEERING. 

S1r,— With reference to Mr. White’s interesting remarks 
on this subject, contained in Section III. of his paper ‘‘ On 
the Rolling of Sailing Ships’’ (see page 456, ante), I hope I 
shall not be considered presumptuous if I suggest that he 
would complete the utility of that section, if he would give 
a little more detailed information about the experiments as 
to which he says: ‘‘ In some representative vessels for 
which I bad special information I found that the real force 
of the wind must have corresponded to an average normal 
pressure of 8lb. or 10 1b. per unit of ares’’ (one square foot) 
** instead of 11b. in order to have produced the recorded 
inclinations.” 

The details for which I would venture to ask are, for 
each experiment, the pressure on a square foot required to 
produce the recorded inclination, as calculated : 

1. By the ‘‘ superficial theory’’ that the pressures vary 
as the areas. 

2. By my “‘cubic theory’’ as described in detail in a 
former number of ENGINEERING (vol. xxix., page 263.) 

3. By Mr. Wilson's ‘‘ erperimental formula’ referred 
to by Mr. White as having been described in vol. i. of the 
papers on Naval Architecture (1827), and since fallen into 
obscurity. 

4. The corresponding pressure as observed being in each 
case 1 lb. 

I do not see how the accuracy of this last (4) would be 
affected by Mr. White’s second explanation of the dis- 
crepancy, viz.; ‘‘ the supposition that the velocity of the 
wind increases with the height above the sea’’ (even though 
that supposition may be considered as proved to be an 
ascertained fact, by Mr. Stephenson’s experiments), because 
a naval officer, when judging the pressure, looks aloft as 
much as below, for materials on which to form his judg- 
ment. 

Though I understand that provision has been made for 
direct experiments to ascertain the true increase in ratio 
of pressure to areas, the triangular antagonism between 
free exposure, stability (or absence of vibration), and sensi- 
bility, makes it doubtful whether direct experiments, which 
do not assume any particular theory, will obtain any par- 
ticular reply, at any rate by first intention. If the ‘* cubic 
theory” be correct, the probable effect of vibration would 
be to reduce the index of the ‘‘ smaller dimension’’ from 1 
to a fraction which would diminish towards 0 as the vibra- 
tion increased, and would rise to 1 only when the condition 
of the theory, absolute stability, was attained, which could 
scarcely be done by direct measurable experiment, and 
would hardly ever occur in practice ; but, as there would 
be a possibility at any moment of a combination of vibra- 
tions producing the same resultant as absolute stability, it 
would be unsafe in calculating maximum pressures to use 
an index of the smaller dimension lower than 1; and con- 
se juently for practical purposes, the cubic theery would 
remain unaffected by vibration, even though it may be 
found impossible on account of vibration to prove it by 
direct experiment. 








And it is for this reason that I would regret losing the 
light which Mr. White’sexperiments would throw upon this 
point if used in the manner I have indicated, whatever 
may be the result; and i hope he will consider the impor- 
tance of the question as excusing the boldness of my 
request. I an, Sir, yours truly, 

G. J. TURNER. 

P.S.—I left it to b2 understood, but on second thoughts 
I think it as well to state, that in the group of calculations 
which I have marked (2) above, the form and dimensions 
of the projection of each sail on a plane normal to the 
wind should be used, instead of the actual form ond dimen- 
sions, pending definite knowledge of the effect of angles 
of incidence; but it would be well if those cases in which 
any one of the sails had a less angle of incidence than 
50 aeg. were distinguished from the others, as being of 
less value.—G. J. T 


May 26, 1881. 
PARAFFIN AND PARAFFIN OILS. 


At the meeting of the Institution of Civil Engineers on 
Tuesday, the 3lst of May, Mr. Abernethy, F.R.S.E., 
President, in the chair, a paper was read on ‘‘ The Pro- 
duction of Paraffin and Paraffin Oils,’’ by Mr. R. Henry 
Brunton, M. Inst. C.E. 

The discovery of paraffin wax, about 1830, was generally 
ascribed to Reichenbach, a German chemist ; but, nearly 
at the same time, Dr. Christison, of Edinburgh, obtained 
a small portion of that substance from Rangoon mineral 
oil. The credit of producing this wax in merchantable 
quantities belonged, however, to Dr. James Young, of 
Kelly, in Renfrewshire. In 1848 Dr. Lyon Playfair directed 
Mr. Young’s attention to an oozing of petroleum through 
a coalworking at Alfreton, in Derbyshire. “Mr. Young 
made arrangements to operate on this, and obtained a 
notable quantity of wax, as well as a light oil for burning 
and a heavy oil for lubricating purposes. After two 
years’ successful working, the supply of petroleum at 
Alfreton ceased. Mr. Young then, as the result of 
numerous and protracted experiments, succeeded in obtain- 
ing, by the application of gentle heat to coal in close 
vessels, an oleaginous liquid similar in character to petro- 
leum. Prior to this period (1848-9), the distillation of coal 
was conducted at high temperatures for the production of 
gas, Mr. Young being the first to attempt it with the osten- 
sible object of obtaining liquid products. The process, the 
main feature of which was the gradual and gentle applica- 
tion of heat, was patented in 1850, and the patent was suc- 
cessfully maintained, notwithstanding numerons attacks. 

About the same time the Boghead or Torbanehill 
mineral was discovered, from which Mr. Young obtained 
120 to 130 gallons of oil per ton. 1t was worked out in 
1862, and paraffin oil had since been derived from the 
bituminous shales existent in the coal measures. From 
80 to 90 per cent. of that now worked was found in the 
counties of Linlithgow and Midlothian, and large fields 
were believed still to exist. The yield of oil from shale 
was only about one-fourth that from the Boghead mineral, 
yet the companies engaged in the trade were in a fair 
state of prosperity. There were eighteen establishments in 
Scotland for the manufacture of paraffin o 1, using 1,036,000 
tons of shale per annum, and producing 34 million gallons 
of oil. From this there were generally obtained, by the 
processes of rectification, 6 per cent. of naptha, 35 per 
cent. of burning oils, 14 per cent. of lubricating oils, and 
9 per cent. of solid paraffin, the remaining 36 per cent. 
being lost. The lightest portion of the naphtha, known as 
**gasoline,’’ was employed for carburetting air for the 
illumination of country houses, &c.; other portions were 
used for burning in open-air lamps and for dissolving 
caoutchone ; while the heavy portion was applied for dis- 
solving paraffin scale in the process of refining it. ‘* Burn- 
ing oils’’ were sometimcs divided into lighthouse oil, which 
was of the greatest illuminating power, and was the safest ; 
No. 1 burning oil ; crystal oil, which was No. 1 oil after 
treatment with acid and scda for removing its colouring 
matter and odour; No. 2 oil, and marine oil; but these 
varieties were generally mixed together, and sold under 
various appellations. 

By the Petroleum Act of 1871, the flashing point, or 
temperatare at which mineral oils should give off an 
inflammable vapour, was fixed as not under 100 deg. Fahr. 
This point was decidei by the ‘‘ open’’ test, but the results 
obtained by its means were variable and incorrect. By 
the Act of 1879, the test was made a ‘‘close’’ one, the 
apparatus designed by Professor Abel being employed ; the 
** tlashing point’’ corresponding to 100 deg. Fahr., as made 
by the old test, being fixed at 73 deg. by the ‘‘close’”’ 
test. 

The value of mineral oils as illuminants varied con- 
siderably. Lighthouse oil had been the subject of 
extended experiments, and, whereas, when this was first 
used, a great advantage was apparent, both in consump- 
tion and illuminating effect, over vegetable oils, recent 
improvements in lamps made by Mr. James N. Douglass, 
M. Inst. C.#., and others, seemed to have diminished, if not 
alogether to have destroyed, this superiority. But it was 
reasonable to suppose, owing to the larger proportion of 
carbon in mineral oil, that it should give better results, if 
consumed to the greatest advantage ; and, in consequence, 
the inference was that the lamps, at present in use, were 
not perfect in this respect. 

The lubricating mineral oils had the defect of being 
deficient in body. The vi-co-ity of an oil was tested by 
measuring the time a certain quantity took to pass through 
a tube, and by comparing this with rape oil as a standard. 
This being represented as 1000, mineral oils had a visco-ity 
of from 250 to #0. They were therefore m'xed with vege- 
table oils in certain proportions, and an addition of from 
20 to 30 per cent. was said to improve their lubricating 
properties. 

Paraffin wax was of varied fusibility: that of a low melting 
point was used in the manufacture of matches, and that 
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having a higher melting point chiefly for candles. Paraffin 
candles, which were made with a slight admixture of 
stearine, gave a clear smokeless flame, and a considerably 
superior light to sperm candles. It was claimed for paraffin 
that it was pure olefiant gas in a solid form, was converted 
into this gas when exposed to heat, and consumed without 
giving off any impurities. 

The manufacturing processes for conducting the distilla- 
tion of shale, introduced by Mr. Henderson, of the Brox- 
burn Oil Works, Linlithgowshire, had led to the produc- 
tion of an oil of 1d. per gallon greater value, with an 
increased yield of ammonia, and at a saving of 1s. 6d. per 
ton, in fuel and maintenance of plant, on the shale dealt 
with. Mr. Henderson’s retorts were placed in an oven 
above the combustion chamber, and were not in direct 
contact with the fire. The carbon remaining in the spent 
shale was utilised, this being consumed as fuel for the 
retort, and by its slow combustion an equable temperature 
of about 800 deg. Fahr. was maintained. In the old 
form of retort the fuel used was coal, and the difficulty 
of maintaining a moderate temperature was so great 
that temperatures ranging from 1200 deg. to 1500 deg. 
were sometimes sachet. The vapours from the retorts 
were led through a series of pipes and partially condensed. 
The uncondensed portions were, in some cases, further 
subjected to condensation by pressure, or by a scrubbing 
process in a coke tower. The gas, still remaining uncon- 
densed, was used as fuel. The ammoniacal liquor, which 
separated from the crude oil, was placed in boiler stills, 
and the steam blown through sulphuric acid for the pro- 
duction of sulphate of ammonia. By arresting the process 
before the formation of crystals in the ‘ cracker’ box, 
and allowing seme time for the precipitation of the arsenic 
and iron, and afterwards effecting the crystallisation by 
means of the evaporation of the liqnid, an excellent com- 
mercial salt was produced from sulphuric acid, made from 
pyrites. The first step in the treatment of the crude oil 
was its distillation to dryness, when pure vesicular coke 
was left in the bottom of the stills. The oil was then sub- 
jected to an acid and alkali treatment, and was fractionally 
distilled being divided into naphtha burning oil, and a heavy 
oil containing 30 per cent of paraffinscale. The burning oil 
portion received another acid and alkali treatment, and 
was again fractionally distilled, when more naphtha was 
separated, as well asa heavy oil containing 10 per cent. 
of a more fusible paraffin. The burning oil then received 
a final treatment, and on distillation was divided into the 
different qualities, already mentioned. 

Naphtha was rectified by distillation and treatment, it 
being also separated into the different gravities required 
by consumers. The heavy oul, from the first stage of puri- 
fication, was run into bags, which were squeezed in 
hydraulic presses, and in this way a portion of the scale 
was separated. The oil, so squeezed out, as also the heavy 
oil from the second stage of purification, was cooled by 
being put over a drum refrigerated by ether machines, 
to 18 deg. or 20 deg. Fahr., and was again squeezed, 
when more scale was obtained. Different methods were 
adopted, both for the separation of the scale from the 
cooled oil, and for lowering it to the necessary tempera- 
ture. 

The paraffin scale was refined by being dissolved on three 
occasions in naphtha, again crystallised by cooling, and 
squeezed under hydraulic pressure. Its deodorisation was 
effected by blowing steam through it, when in a melted 
state, for sixty hours; it was then agitated with animal 
charcoal, and was run through a paper filter into suitable 
moulds. The oil, pressed from the paraffin scale, received 
certain chemical treatments and was fractionally distilled, 
being separated into the required gravities; the light 
—_ being returned as burning oil, and the remainder 

coming lubricating oil of; 865, 875, 885, and 890 gravities. 
Any paraffiu scale which these might contain was further 
separated by being refrigerated and pressed as already 
described. 

The tar from the acid treatments was heated in large 
tanks to about 150 deg. to 200 deg. Fahr., and the dilate 
acid and oil in it set free. It was then consumed as fuel, 
either in the furnaces of the boiler stills, or with the object 
of evaporating dirty water. The soda contained in the 
tar from the alkali treatments was recovered by a process 
devised by Mr. Galletly, a chemist in the employment of 
Young’s Company at Addiewell; 50 per cent. of the soda 
used being so recovered at a cost of about 3s. per cwt. 

Owing to the demand for paraffin oils being principally 
in winter, large storage accommodation was necessary for 
the summer production. This was afforded by malleable 
iron tanks of 50,000 to 100,000 gals. each, as the oil only 
slightly affected that metal, while it hada rapid action on 
lead or zinc. 

The paper only professed to describe the mechanical 
means employed in the manufacture, and no attempt was 
made to explain the chemical principles involved. 


—— 





Tue Metroro.iogicaL Socrety.—The usual monthly 
meeting of this society was held on Wednesday the 18th 
of May, at the Institution of Civil Engineers, Mr. G. J. 
Symons, F.R.S., President, in the chair. D. W. Barker, 
B. Jumeaux, W. Oelrichs, H. Porter, W. Roper, and Rev. 
G. R Wynne, were balloted for and elected fellows of the 
society. The following papers were read: (1) ‘‘ Com- 
parison of Robinson’s and Osler’s Anemometers, with 
remarks on Anemometry in general,’”’ by Richard H. 
Curtis, F.M.S. The author in this paper gives a very clear 
statement of the present state of anemometry, and points 
out the defects in Osler’s and Robinson’s anemometers, 
which are the chief forms of recording instruments used 
in this country. (2) ‘‘ Notes on Water Spouts observed 
at Cannes in January or February, 1872,”’ by the Hon. 
F. A. Rollo Russell, M.A., F.M.S. (3) “On some 
Swedish Meteorological Observations in connexion with 
the return of the Seasons,’’ by Alexander Beazeley, 
M.I1.C.E. 








HALL’S STONE AND ORE CRUSHER. 

WE annex illustrations of a very neat arrangement of 
multiple action stone and ore crusher manufactured by the 
Savile-street Foundry Company, of Sheffield, and which is 
especially adapted for use in mountainous countries, as it 
is made up of parts, none of which weigh more than 
3001b. The construction of such a machine presented 
several difficulties, as it was necessary that the capacity 
should not in any way be reduced at the expense of 
portability, while the connexions must be easily made 
when the various parts arrived at their destination, and 
must be arranged to secure sufficient strength. All 
these difficulties, however, appear to have been success- 
fully overcome by Mr. Hall, engineer to the Savile-street 
Foundry Company. The crusher is especially adapted 
for treating large pieces of ore, so as to avoid the neces- 
sity of previously breaking it up, a process which the 
employment of small crushers in inaccessible districts has 
hitherto rendered necessary. The size of the crusher is 
27 in. by 15 in. at the mouth, and the framing is made in 
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halves bolted together through flanges, the faces of the 
joint being furnished with a tongue and groove so as to 





avoid throwing strain upon the bolts, and the frame 
is strengthened by ribs passing round the front | 
and side, and giving additional stiffness to the corners. 
As will be seen from the illustration there are two | 
vibrating jaws, and these are fitted with Hall’s draw- | 
back motion. The machine will crush 150 tons of ore | 
per day, and, as will be seen from its dimensions, will | 
receive pieces of considerable size. An important novelty 
must also be referred to. The Savile-street Foundry | 
Company have substituted crucible cast steel for cast 
iron, as the latter material is liable to fracture under | 
the work it is called upon to do, no matter how | 
large and heavy the parts may be. By the use of the 
stronger material, the weight is reduced at the same | 
time that additional strength is secured. It is almost | 
unnecessary to add that the workmanship of this machine 
leaves nothing to be desired. 





QUEENSLAND Raitways-—A railway extension from 
Warwick to Stanthorpe has been opened, and the first sod 
has been turned of a projected line to Sandgate. 





Tue “De Bay” Prore.tuer.—On the 28th of May, 
Palmer’s Shipbuilding Company, Limited, launched[ from 
their Jarrow yard a steamer of 1700 tons register to be 
called the De Bay. This vessel is 260 ft. long, 35 ft. 4in. 
beam, 24 ft. 1} in. depth, and is to be fitted with compound 
engines working at 8 lb. pressure, having cylinders 30 in. 
and 55 in. in diameter with a stroke of 42 in. These will drive 
a dual propeller on Day’s patent system, which has already 
been tried upon the Cora Maria, a vessel belonging to 
Messrs. Capper, Alexander, and Co., of London and 
Cardiff, the owners of the s.s. De Bay. The construc- 
tion of the vessel and machinery has been superintended 
by Mr. J. F. Flannery, consulting engineer to the owners, 
and the vessel is intended for the Eastern and Atlantic 





trades. 





CADIAT’S LUBRICATOR. 

We give below an engraving of Cadiat’s lubricator for 
steam engines which is being made by Messrs, Mour- 
raile and Co., of Toulon-sur-Mer. This lubricator is of 
the type in which a positive delivery of oil is effected 
during each stroke by a pumping action, this lubricator 
however, not having any valves to stick or get out of 
order. The arrangement will be readily understood 
from our illustration. The lubricator consists of a slide 
F driven from some convenient part of the engine, so 
that it has a reciprocating movement between the plate 
D and the back plate E, which latter is held by spiral 
springs as shown. The plate D is provided with two 
ports A and B, the former of which serves to receive the 
oil as shown in Fig. 1, while the other communicates 
with the pipe by which the oil is led off to the part to 
be lubricated. The slide F is pierced by a cylindrical 
hole, in which works asmall piston G, this piston receiy- 
ing its movement from a quick-threaded screw, and this 
screw being partially rotated at each stroke by the arm 
L coming into contact with studs M and N. The moye- 
ment thus given tothe piston is such that when the hole 
in which it works is opposite the port A, the piston is 
drawn back, thus drawing the oil into the hole in the 
sliding plate, while when the slide F is at the opposite 
end of the cylinder the piston is thrust forward, thus 
expelling the charge of oil into the port B. 











The quantity of oil taken in by the apparatus at each 
stroke can be regulated by adjusting the rate at which 
the oil drops into the port A. The hole in which the 
piston G works is considerably larger than is required 
to carry the average supply, and facility is thus afforded 
for delivering a temporarily increased supply should cir- 
cumstances arise to require it. 

The apparatus we illustrate altogether appears to be 
one well adapted for its purpose, and the parts are not 
likely to suffer materially from wear. The efficiency or 
otherwise of the apparatus can, moreover, at any time 
be tested by closing a cock in the delivering pipe, and 
applying a pressure gauge between this cock and the 
lubricator. When thus tested the makers state that the 
apparatus will pump up to a pressure of four or five 
atmospheres, even if the piston is drawing in air alone, 
while when working with a supply of oil a pressure of 
nine atmospheres or, say, 135 lb. can ba readily reached. 








THE MELBOURNE ExurBiTion.—Among the numerous 
recipients of prizes at the Sydney Exhibition we may men- 
tion Messes. A. Shirlaw and Co., of Minerva Works, Broad- 
street, Birmingham, who have a silver medal for their 
screwing machinery and engineers’ tools; Mr. John 

pencer, of Spon-lane, West Bromwich, has a medal and 
first-class diploma for his show of tubes and fittings ; and 
Messrs. W. Allday and Sons, Branston-street Works, receive 
a first award for bellows, portable forges, iron hearths, &c. 
The Bell-Coleman Mechanical Refrigeration Company, 45, 
West Nile-street, Glasgow, have also received a first special 
award medal and certificate of first order of merit for 
appliances for ice-making and cooling machinery. 





Tue Groror STEPHENSON CENTENARY.—In anticipa- 
tion of the George Stephenson centenary celebration, 
which will take place next week, Mr. John Murray has 
issued a cheap edition of Smiles’s life of George Stephenson, 
a work always so deservedly popular, but which at the 
present time, and thanks to the low price at which the 
present edition is issued, will certainly be more widely read 
and circulated than it has hitherto been. For many inter- 
esting particulars of Stephenson’s early life we may also 
refer the reader to Reynolds’s ‘‘ Model Loconotive Engi- 
neer,’’ which with ‘‘ Engine-Driving Life,’’ and ‘‘ Loco- 
motive Engine Driving,’ by the same author, and pub- 
lished by Messrs. Crosby Lockwood and Co., will doubtless 
command special attention at the present time. 
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VOSS’S .INDUCTION E 


LECTRICAL MACHINE. 





WE illustrate on the present page an exceedingly well- 
designed and interesting induction electrical machine 
which has lately been brought out by Dr. Robert Voss, 
of Berlin,and which is at the present time being introduced 
into this country by Mr. Apps and some other English 
makers. Dr. Voss’s machine possesses several points of 
special interest and value, the most important of which, 
at all events as regards this country, is its apparent 
independence of the degree of humidity of the atmo- 
sphere. All who are acquainted with the induction 
machine of Holz,* are well aware that when the atmo- 
sphere is at all damp, either from meteorological causes 
or from the presence of a number of people, as in a 
lecture audience, the ordinary Holz machine is more often 
than not practically useless, so that the satisfactory 
working of such a machine is confined to dry climates, 
unless precautions be taken for artificially drying the 
surrounding air. 

Another interesting point in Dr. Voss’s, machine lies 
in the fact that it is self-charging, requiring neither 
friction nor any outside initial charge to start it into 


action, nor is it necessary to bring the discharge | 


terminals into contact, as in the Holz machine, before 
commencing to work it. 

In principle this machine, while being distinctly 
original, has points of resemblance to the electrostatic 
multiplier of Mr. Varley, and the electrical replenisher 
of Sir William Thomsont as well as to the induction 
electrical machines of Holz and Toepler, but it is far 
simpler and more compact than the last, and is at all 
times certain in its action. 

On reference to the illustration it will be seen that the 
apparatus consists, like the Holz machine, of two glass 
dises, unequal in diameter, of which the larger, A, is 
held in a fixed position, while the other is mounted 
upon a horizontal axis, and can, by means of multiply- 
ing gear (seen to the right of the figure) be rotated at a 
high velocity in front of the fixed disc and in a plane 
parallel to it. To the front face of the larger plate are 
attached two pairs of tinfoil discs, F F, F'F', each pair 
being connected together by a strip of tinfoil, and by a 
second strip to one of the two bent arms H and H', 
by which they are connected to a light metallic brush 
directed towards the front face of the rotating plate. 
At the back of the fixed plate are pasted two paper 
coatings which correspond to what used to be called the 
paper “armatures” in the Holz machine. To the face 
of the rotating plate are attached, at equal angular 
distances apart of 60 deg., and at a short distance from 
the circumference, six discs of tinfoil (one of which is 
marked D in the figure), about an inch in diameter, 
corresponding in position and size with the tinfoil discs 
upon the fixed plate, that is to say, if the discs D were 
numbered in rotation 1, 2, 3, 4, 5, and 6, those numbered 
1 and 2 would, in a certain position of tne rotating plate 
correspond and be opposite to one connected pair of discs 
on the fixed plate, Nos. 4 and 5 would similarly corre- 
spond to the other pair, and Nos. 3 and 6 would have no 
dises on the fixed plate opposite to them. To each of 
the little tinfoil discs on the rotating plate and concentric 
with it is attached a metallic button of the form of a 
plano-convex lens, and these buttons, in the revolution 

* See ENGINEERING, vol. xxii, page 27. 
t Ibid, vol. xxiii., page 319. 





| of the plate, pass under and are lightly touched by the 
| metallic brushes F F, which are held by the bent arms 
H H', the brushes being so adjusted as only to touch the 
buttons and not to come in contact with the glass of the 
| rotating plate to which they are attached. E and E are 
| two horizontal collecting combs, insulated from one another 
| by being attached to a horizontal bar of ebonite, but 
jconnected respectively to the two discharge terminals 
| Cand G in the front of the instrument by the horizontal 
| bars shown in the figure, and the distance between these 
| terminals can be varied at pleasure by sliding them 
| through the balls which are attached to the inner coat- 
|ings of the two cylindrical Leyden jars by which the 
| charge is accumulated and the discharge intensified. E' 
|is a vertical bar of brass carrying at each end a comb, 
| directed towards the rotating plate, as well as a pair of 
metallic brushes, similar to F and F, and which also in 
their turn make momentary contact with the metallic 
| buttons as they pass beneath them, and at a moment 
| when they are not under the inductive influence of the 
metal dises of the fixed plate. 

Such is the construction of the machine, and an idea 
| of its general appearance may be formed by reference to 
|the figure. Its principle of action resembles that of 
| Mr. Varley’s “multiplier” probably more closely than 
|any other apparatus, but it has points of principle 
| common to the machines of Holtz and Toepler. Assuming 
| in the first instance that a minute initial charge of elec- 
| tricity be given to the tinfoil discs on the fixed plate, 
| or indeed to almost any part of the apparatus, the effect 
| of setting the machine into action will be to build up 

and accumulate by induction and counter-induction an 
increasing charge of electricity of opposite signs at the 
two discharge terminals respectively until their difference 
|of potential is sufficiently raised for sparks to pass 
between them. The physical process involved in this 
accumulative action will be better understood by com- 
| paring the apparatus with the replenisher of Sir William 
| Thomson figured on page 319 of our twenty-third volume. 
| The paper coverings and the tinfoil discs on the fixed 
| plate correspond to the two fixed inductors in Sir William 
| Thomson’s instrument, the metallic buttons replacing the 
| rotating carriers, and the metal brushes being antitypes 
of the delicate contact springs of the replenisher. The 
|form of the instrument is, however, more near to Mr. 
Varley’s multiplier, which is very similar in principle 
| to Sir William Thomson’s replenisher. 
| It would be difficult to say at what point in the con- 
| tinuous cycle of operations the first generation of the 
initial charge takes place, and it is this fact that con- 
stitutes the special point of physical interest in the 
machine ; it may occur at the points of contact between 
the buttons of the rotating plate and the brushes attached 
to the paper coatings of the fixed plate, or it is possible 
to be due to a minute difference of potential existing, at 
the moment of starting, between two conducting parts of 
the apparatus insulated from one another, causing the 
electrification of one part of the system to be slightly 
more positive than another, and such a difference, how- 
ever minute, would, under the action of the machine, be 
developed and accumulated by induction into powerful 
charges. It is probable that the initial action may, in 
general terms, be attributed to the whole system being 
in extremely unstable electrical equilibrium, so that the 








very smallest disturbing influence, such, for instance, as 
the friction of the contact brushes, or the proximity of 
some foreign inducting body, will upset the balance, and 
from the moment that the electrical equilibrium is 
disturbed the building up of a charge is easily accounted 
for. 

Another very remarkable property of this machine is 
its independence of moisture. We have made a number 
of experiments bearing on this point, and have always 
been able to obtain a continuous stream of sparks 
between the terminals, although the plates and con- 
ductors were bedewed with moisture from having been 
breathed upon. With a machine, the rotating plate of 
which is only 260 millimetres (about 10} in.), and 
weighing complete under 7Ib., a series of from 4in. to 
5 in. sparks, accompanied by loud snapping reports, can 
nearly always be obtained ; and by placing the terminals 
a distance apart greater than the striking distance of 
the sparks, Leyden jars may be charged with great 
rapidity, and all the ordinary electrostatic experiments 
may be performed. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was only 
a thin attendance on ’Change at Middlesbrough, and next 
to no business was done. Messrs. Connal and Co., the 
warrant storekeepers here, had a stock of 173,050 tons, 
which is an increase of 793 tons on the previous Tuesday. 
At Glasgow they hold 560,129 tons. The prices of pig 
iron were based on No. 3 Cleveland selling at 36s. 6d. per 
ton. Shipments are fairly active, but the total exports for 
May are not so large as they were in April, the tonnage for 
the month just closed being 75,729. The production of 
pig iron in Great Britain is too large for the present 
demand, and it is felt that we are entering upon a battle 
between different districts. Cleveland possesses enormous 
natural advantages, and as iron can be made in this district 
much cheaper than it can be produced elsewhere, there is a 
confident belief that ere long the supremacy of Cleveland 
will be thoroughly established, especially as the steel- 
aaens from native ores is being carried on so success- 
ully. 

The Finished Iron Trade.—There is great activity in 
the finished iron trade. Prices are low, and competition is 
keen, but a very large number of men are employed 
between the Tees and the Tyne. Shipbuilding iron is in 
great request. 

Engineering and Shipbuilding.—On the northern rivers 
there is great briskness. Some splendid steamers have 
recently been built on those rivers. 


The Coal and Coke Trades.—There is nothing new in 
the fuel trade. 


The Stephenson Centenary.—On the 9th inst. the cen- 
paw | of George Stephenson will be celebrated on a very 
grand scale at Newcastle-on-Tyne. The Corporation of 
that town are dealing vigorously with the matter, and 
many public bodies and large firms are co-operating in 
order to make the celebration worthy the occasion. The 
North-Eastern Railway Company are also helping to make 
the forthcoming demonstration one of the greatest ever 
known in the North of England. 


NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

Strike of Fitters.—On Saturday the notices to leave of 
about 130 men employed in the North-Eastern Railway 
fitting shops at York expired, and the men are thrown out 
of work. The dispute is on the point of time or piece- 
work. 

Scarborough and Whitby Railway.—The immediate 
approach of this projected line into Scarborough has been 
staked out during the past week. Operations for the com- 
pletion of the line will be commenced very shortly. 


Hulland Barnsley Railway.—It is stated that about 
700 of the labourers on the section near Hull, of this line, 
threaten to strike unless they receive higher wages and are 
permitted to work reduced hours. 

Society of Sanitary and Municipal Engineers.—A 
meeting of this body was held on Saturday at the Queen’s 
Hotel, Barnsley. Mr. A. W. Marrant, borough sur- 
veyor, Leeds, presided. Discussions took place on the 
working of the water supply in Barnsley, its sewage farm, 
and the use of the “‘ destructor’’ for rubbish. The party 
afterwards visited the sewage farm. 

The Heavy Failure in the Wagon Trade.—The credi- 
tors of John Oliver and Son, railway wagon builders, &c., 
of Hexthorpe, near Doncaster, Bury, Walmsley, Man- 
chester, &c., have agreed to accept a composition of 10s. 
in the 1/. 

Hallamshire Steel and File Company.—The eighth 
annual meeting of the shareholders in this company was 
held yesterday at Neepsend, when a dividend of 74 per cent. 
was declared. Much satisfaction was expressed with the 
result of the year’s trading. 




















QUEENSLAND.—In the public works of Queensland steady 
progress is being made. Tenders have been accepted for 
the construction of the first section of the Clermont Rail- 
way from Emerald to Capella. This branch of the Central 
Railway will, when completed, connect the rich pastoral 
and mineral district of Peak Downs with the port of ship- 
ment, Rockhampton, at an estimated cost of 21001. per 
mile, and /at that rate the traffic developed should prove 
remunerative to the colony. 
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NOTES FROM THE SOUTH-WEST. 

Navigation Basin.—None of the recent sinkings to the 
deeper parts of this basin can be said to be doing very 
well. At Nixon’s Merthyr Vale, and at Penrbiwkybr, the 
difficulties have been great because of faults, &.; but 
both of these undertakings are more successful than the 
Harris Deep Navigation, where the output is still very 
small, although the pits have been open eighteen montbs. 
The ground is very faulty here, and up the Bargoed Valley 
also, where the Dowlais Company’s new pits were sunk two 
years ago, since which time scarcely any coal has been 
found, in spite of great efforts made to reach it. 

Cinderford.—The puddlers in the employment of Messrs. 
Rassell Brothers, of Forest Vale Forge, have resumed work 
this week, after nearly a month stoppage, at a reduction 
of 6d. per ton. This makes the second ‘‘ drop’’ since the 
beginning of the year. The millmen have likewise accepted 
a 5 per cent. reduction. 

Swansea.—The steam coal clearances for the past week, 
alttough not quite up to those of the two previous weeks, 
are about an average. If only a little improvement in 
prices could be brought about, it would inspire confidence 
and create a more hopeful feeling for the future. The 
demand for large steam coal is evidently on the increase, 
still there is hesitation on the part of buyers to make con- 
tracts ahead, while sellers, in view of the wages question 
in the future, are equally disinclined to commit them-elves. 
In the metal department trade is dull; the iron works, 
however, are pretty busy on old orders, of which there is 
a fair supply on band. Prices remain flat. Steel is now 
supplanting iron for so many purposes that large masters 
to keep abreast of the times must add steelmaking to their 
establishments. This is borne out by the fact that iron 
rails are almo-t without demand, while steel rails are diff- 
cult to obtain for immediate delivery. 

Penarth Steel and Iron Company.—Mr. Justice Fry 
made an order on Friday upon a creditor’s petition for the 
compulsory winding-up of the Penarth Stee] and Iron 
Company. 

Cardiff.—There is practically no change to report this 
week with regard to the steam coal trade ; prices continue 
to be characterised by a firm tone, shipments are large 
and stems are still well provided withtonnage. Contracts 
for 50,000 tons of coal over the ensuing twelve months 
have just been given out, it is understood, at good prices 
Iron ore remains slack ; neither in the actual imports nor 
in the demand for future delivery are there any symptoms 
of animation, and as a consequence business in this depart- 
ment is still difficult to carry through. ‘be inquiry for 
tonnage to carry iron is fairly sustained. Last week's 
shipments comprised 114,147 tons of coal, 2923 tons of 
iron, and 1811 tons of patent fuel, and 1422 tons of coke. 
Yhe imports included 1020 tons of iron ore from Bilbao, 
aud 1987 tons from other sources. 

Steel Works at Tredegar.—Welsh ironmasters are now 
going thoroughly into the steel trade. At lredegar it has 
been decided to have steel works ; the site will be the open 
space in front of or near the office. 

Newport.—Were only the iron trade in a better condition 
as regards the prices obtainable there would scare: ly be 
any room for complaints as to the condition of our local 
industries. Although a satisfactory amount of worx is 
being done at the various establishments in the district, it 
is not encouraging to know that the profits realised are 
poor, and the fact has necessurily an indirect effect upon 
other branches of trade. Iron bars are fetching at the 
moment from 5l. to él. 5s., and rails also about 5l. 5s.; 
steel rails being quoted at from 6/. to 61. 103. Considering 
the dulness of iron the steam coal trade remains well 
sustained. Iron ore has been imported in fair quantities 
during the week from Bilbao and the Mediterranean, but 
the prices continue depressed. 

Llanrwst Lead Mining Company. — Vice-Chancellor 
Hall, sitting in the Chancery Division on Friday, had 
before him a petition for the reconstraction of the Llanrwst 
Lead Mining Company. The company is now being wound 
up under the supervision of the Court. His lordship 
sanctions the reconstruction scheme. 

Somersetshire Drainage.—Four years ago the owners 
of land in Somersetshire obtained a private Act of Par- 
liament enabling them to improve their lands and deal 
with the floods which have every year devastated the 
richest portion of their lands. Since then a body of 30 
commissioners have been engaged in establishing the 
machinery of the Act, and they have just finished their 
labours. They have surveyed in all 123,000 acres. They 
have established 16 boards to carry out the cleansing, 
repair, and maintenance of the various drains and water- 
courses. They have established a central board to harmo. 
nise and control the whole area, to carry out all the arterial 
drainage of the country, and to adjust any differences 
between the boards. The 30 commissioners having accom 
plished their work, are now retiring from office, and the 
elected boards enter upon their duties on the Ist of June. 
All this has been accomplished without Government help 
of any kind. 








NOTES FROM THE NORTH. 

GuLascow, Wednesday. 

Glasgow Pig-Iron Market.—There was no market last 
Thursday, that day being observed by the iron brokers 
and merchants as the Queen’s birthday. The market 
opened quiet on the following day, and the tone slightly 
improved, but at noon it fell flat. Business was done at 
45s. 8d. up to 45s. 10d. and then back to 45s. 9d. cash., 
and there were transactions at 46s. ten to fourteen days, 
and at 46s. one month, and the close was sellers at 
453. 104d. cash, and 463. one month, and buyers at 1d. less. 














The afternoon market opened strong, business being done 
at 45s. lld. cash and 46s. oue month, the quotations 
quickly advancing to 463. 4d. cash and 46s. 6d. one month, 
the market closing rather easier with sellers at 463. 3d. 
eash and 463. 5d. one month. On the week warrants 
showed an advance of ls. ld. per ton over the closing 
quotations of the previous week, and the fluctuations 
ranged to the extent of 1s. 4d. per ton. Monday’s warrant 
market was backward and prices lost about 6d. of last 
Friday's advance, although at the close of the market 
they were still 9}d. per ton over last week’s lowest 
quotations. There were transactions during the fore- 
noon at from 46s. 4d. down to 45s. 10d. cash, and from 
46s. 6d. down to 46s. one month, and the close buyers 
at 453. lld. cash and 46s. ld. one month, and buyers 
near. In the afternoon business done was reported at 
46s. cash in seventeen days, and at 463. one month, from 
which the quotations gradually receded to 45s. 94d. cash, 
the market closing with buyers at 45s. 9d. cash and 
{5s. 1ld. one month, and sellers asking 1d. per ton higher. 
The market was firm yesterday, and a recovery of to within 
jd. of Monday’s loss was made, the closing prices being 5d. 
per ton better. Business was done during the forenoon at 
£53. 10d. to 46s. 1}d. ten days, and from 463. to 463. 3d. 
one month, the closing quotations being 46s. cash and 
Gs. 2d. one month for buyers, and sellers asking 1d. per ton 
higher. From 46s. 2d. to 46s. 2}d., then 46s. lid., and 
again 46s. 2id. cash, and from 46s. 3d. to 46s. 4d. one 
month, were the quotations in the afternoon; and at the 
close of the market there were sellers asking 463s. 2jd. 
cash and 463. 4d. one month, and buyers offering 4d. per 
ton less. There was a steady market to-day, and about 
46s. 4d. cash was paid in the forenoon; while at the 
close in the afternoon there were sellers at 46s. 6d. cash. 
Owing to the fact of rumours floating about as to the 
probability, if not even the certainty, that some blast 
furnaces were to be blown out, there has of late been 
a good deal of irregularity in the pig iron market, 
coupled with some rather extensive speculative buying, 
partly to cover over sales. But notwithstanding the 
excitement and clamorous buying to which the rumours in 
question gave rise last Friday, it does not appear that there 
was much foundation for them, for up to the present there 
has been no indication of joint action being taken by the 
ironmasters with the view of reducing the production of 
pig iron. In respect of the legitimate demand quietness is 
the rule. Several makers have reduced their prices 
slightly, and special brands can again be had even cheaper 
in second hands than the list quotations. The demand 
from America continues to be dull, and yet inquiries have 
lately been made in the market for very considerabl 
quantities. The public warrant stores of Messrs. Connal 
and Co. now contain fully 560,000 tons, being an increase 
of 64,000 tons during the past five months, while it is 
estimated that the makers have in their vamous yards 
about 300,000 tons additional; thus, the total stock is 
within 200,000 tons of the total consumption of last year, 
and about tue same as the consumption of the preceding 
year. Messrs. William Dixon and Co. (Limited) have 
blown out one of their furnaces at Calder [ron Works for 
repairs, leaving 121 in actual operation, or five more than 
there were in blast at the end of May last year, and 35 
more than in May, 1879. The price at this time last year 
was about 45s. per ton, and in May, 1879, 423. 6d. For 
the five months of this year the shipments are fully 
113,000 tons less than during the corresponding period of 
1880, and over 11,000 tons less than during the five months 
of 1879. 

Parkhead Iron and Steel Forge and Rolling Mil’s.— 
Messrs. I. and W. Beardmore inaugurated a steam hammer 
this afternoon, this hammer being specially intended for 
treating steel ingots to be converted into boiler and ship 
plates. At the Parkhead Forge and Rolling Mills to-day 
there was a very large gathering of people connected with the 
iron and steel trades, as also with the marine engineering 
and shipbuilding industries of Glasgow and other parts of 
Scotland and even in the north of England, to assist at the 
ceremony of christening the new hammer ‘‘ Samson,”’ which 
was done by the danghter of Mr. Isaac Beardmore, the 
senior member of the firm. It is hoped that in due course 
we may be able to give an illustrative description of the 
hammer in these pages. 

Ordnance Survey of Scotland.—A report on the progress 
of the Ordnance Survey at the close of last year states 
that the work in Scotland was not commenced until 1841, 
and that after the counties of Edinburgh, Fife, Had- 
dington, Kinross, Kirkudbright, and Wigtown had been 
surveyed on the 6-in. scale, the 25-in. scale was adopted, 
and the remainder of Scotland has been done on that scale, 
with the exception of the uncultivated Highlands and other 
districts, that have been surveyed on the 6-in. scale only. 
The whole of the map on the 25-in. scale of the cultivated 
districts, with exception of the Orkney Isands, has been 
published. That on the 6-in. scale of the uncultivated 
districts has also been published, excepting portions of 
Ross and Cromarty and the islands, of which the map is 
not completed. Where a 25-in. map has been drawn, a 
reduction to the 6-in. scale is made and published, as in 
the case of England. The 1-in. map of Scotland is pub- 
lished in two forms—one with contours only, the other with 
hill features. ‘The map will consist of 131 sheets, of which 
81 have been published in outline with contours, and 69 
with hills. The area published on the 1-2500 scale last 
year was 789 square miles; on that of the 6-in. scale, 
1276 square miles ; on the 1-in. scale the area published 
during the year in outline vas 1417 square miles, and with 
hill features 678 square miles. 


Clyde Shipbuilding Trade.—This branch of the local 
industries, judging by the launches during the past 
month, isin a most flourishing condition. The amount of 
shipping launched during the month of May was over 
35,000 tons, which is said to be the largest monthly total 





on record. For the five months of the present year the 
tonnage launched was 126,284, which was also the largest 
amount turned out in the same period ef any former year. 

Sir William Thomson’s Lighthouse Lights. — The 
Clyde Trustees have just announced that the Cardross 
Lighthouse is to be worked on the eclipsing system, 
devised by Sir William Thomson. ~ 


The Southesk Viaduct.—The viaduct across the Southesk 
in connexion with the Arbroath and Montrose Railway 
having been condemned by Colonel Yolland, of the Board 
of Trade, a new bridge, from plana by Mr. Galbraith, C.E., 
London, is to be erected. The offer of Messrs. William 
Arrol and Sons, Glasgow, for the erection of the new bridge 
has been accepted, and a commencement will be made in 
the course of a week or two. 





Sanitary INsTITUTE OF GREAT BRITAIN. — At the 
annual general meeting of the Sanitary Institute of Great 
Britain, held at 9, Conduit-street, on Wednesday, May 25, 
Dr. B. W. Richardson, F.R.S., in the chair, a favourable 
report was presented by the Council on the progress made 
by the Institute during the past year; particular attention 
was drawn to the ordinary meetings held by the Institute 
for the reading of papers and discussion upon subjects 
relating to samtary science, which papers and discussions 
are published in the yearly volume of Transactions. Dr. 
B. W. Richardson gave an interesting address on the 
Incubation of Infectious Diseases, and the Council and 
officers for the ensuing year were elected, His Grace the 
Duke of Northumberland being President. 





Tue INsTiTuTION or Civit ENGINEERS.—At the 
concluding meeting of this Society for the session 1880-81, 
held on Tuesday, May 3ist, Mr. James Abernethy, 
F.R.S.E., President, in the chair, it was announced that 
the Council had recently transferred Edmund Andrews, 
Henry Oakden Fisher, Charles Gandon, and Jonathan 
Packman to the class of members; and had admitted Ali 
Akbar, Robert Brodie, William Elmitt Curry, Louis Henri 
Despeissis, Warren Henry Drake, Thomas Edward Good- 
all, Egerton Lowe Graham, Mountstuart Hangerford 
Jackson, Gabriel Kamensky, Henry Vero Rooke Kemball, 
Charles John Edmonds Large, ‘Thomas John Malcolm Mac- 
farlane, Heary McMillan, Boyd Archibald Miller, William 
Robert Morris, Henry Ernest Nicho!, Herbert Phillips, 
Percy Lens Rooper, Walter Osmond Rooper, Ratcliffe 
William Rowland, Henry Charles Sanders, Harold 
Blake Taylor, George Sadler Wallis, and George Wylie 
as students. The last ballot for the session resulted 


in the election of eight members, viz.: Charles Albert 
Bull, Ex. Eng, P.W.D., India; William Danby, 
Hong Kong; Dugald Drummond, Loco. Supt., N 


British Railway, Glasgow ; John William Hart, Shanghai 
Water Works ; John Sylvester Hughes, Festiniog Rail- 
way, Portmadoc; ‘Thomas Bacon Morris, Ex. Eng., 
P.W.D., India ; Loftus Perkins, Gray's Inn Road; and 
Joseph Henry ‘'bomas, Southern Railway, Chil¢ ; and of 
38 associate members, viz.: Arthur Brown, Borough 
Engineer, Nottingham ndsay Burnet, Stud. Inst. C.E., 
Leith, N.B. ; Charles Westly Busk, M.A., L. and N.W. 
Railway, Euston Station ; Charles Oswell Cotton, L. and 
N.W. Railway, Euston Station; William Cubitt, the 
Rhondda Engiue Works, near Pontypridd ; John Edwin 
Dallas, Assist. Eng., D.P.W., India; Henry Dennis, Ruabon; 
Charles Lambert Depree, District Engineer, Maryborough 
and Gympie Railway, Queensland ; Robert Walter Egerton, 
Stud. Inst. CE., Assist. Eng. D.P.W., India ; jWilliam 
Henry Greenwood, Phenix Foundry, Derby ; James 
Grimes, Off. Ex. Eog., D.P.W., Madras ; Wiliam Harpur, 





Deputy Borough Engineer, Cardiff; Samuel Collett 
Homersham, Jun., Stud. Inst. C.E., Adelphi; Arnold 
Horne, Stud. Inst. C.E., Assist. Eng., P.W.D., India; 


Henry George Humby, Westminster; Charles Kempson, 
Leicester ; Richard Herbert Lapage, Loco. Supt., Buenos 
Ayres and Campana Railway ; Robert Macalister, Roorkee 
Workshops, P.W.D., India ; Donald Macdonald, Trigono- 
metrical Survey, Cape of Good Hope; John Danham 
Massey, New Broad-street ; James Matthews, New-street- 
square; William Moline, Bristol; the Hon. Charles 
Algernon Parsons, Stud. Inst. C_E, Neweastle-on-Tyne ; 
Francis John Pope, Stud. Inst., C.E., Assist. Eng., 
P.W.D., India; Charles Warren Roberts, Assist. Eng., 
Donna Thereza Christina Railway, Brazil; Thomas 
Roberts, Portmadoc; The Hon. Lockhart Matthew St. 
Clair, Stud. Inst. C.E., Assist. Eng., P.W.D., India; 
Walter Smith, Stud. Inst. C.E., Assist. Eng., P.W.D., 
India; Pedro Nolasco de Soto, Seville and Huelva Rail 
way; Frank Robert Storie, Supt. Eng., Imperial P.W.D- 
Japan; Thomas Sammers, Jun., Gloucester; William 
Teague, Jun., Redrath; Charles Neumann Thomas, Cape 
Town ; James Tonge, Bolton-le-Moors ; Walter William 
Tonkin, Brixton; Frank Henry Julius Trier, West- 
minster; Francis Wolley-Dod, Stud. Inst. C.E., Assist. 
Eng., P.W.D., India; and John Woods, Stud. Inst. C.E., 
Hull Docks. During the session 1830-81, there have been 
elected 47 members, 185 associate members (of whom 5+ 
were previously students), and seven associates ; besides 
which one member and two associates have been restored 
to the register. On the other hand, by deaths, resigna- 
tions, and erasures the Institution has lost thirteen 
members, eight associate members, and nine associates. 
The net gain has been 67 members and 148 associate 
members, while there has been a decrease of three asso- 
ciates. In the same period the Council have admitted 178 
students ; but as 54 have been elected associate members, 
as previously stated, and the deductions from various 
causes have amounted to 26, the effective increase in this 
class has only been 99. The Institution now consists of 
1276 members, 1435 associate members, 565 associates, 
18 honorary members, and 712 students, together 4006. 
Twenty-five years ago the total of all classes was under 80U. 
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PRIVATE BILL LEGISLATION. 

Ix deciding the fate of Railway Bills the uncer- 
tainty of law appears to playa larger part than 
intrinsic merit, for no precedent bearing on any case 
can be relied on as possessing value, no plausible 
array of facts nor scientific opinions, which appa- 
rently resolve the question into a series of irre- 
futable arguments, appear to possess any weight 
in the minds of those whose decision is final for 
granting or withholding the prize so hotly and 
expensively contested. 

The most remarkable features in the Private Bill 
legislation of this session are the favour with which 
lines independently promoted are received, and— 
as a necessary consequence—the coolness with which 
the arguments and requests of those monuments of 





vested interests, the great railway companies, are 
regarded. 

Last year there was some indication that Parlia- 
mentary Committees were inclined to view with 
approval the efforts of independent companies to 
establish themselves in districts hitherto ruled over 
supremely by great companies, and in vain did 
these latter put forth all their strength, and much 
money in defence of their assumed rights, to 
crush the invaders of their monopolies. Thanks to 
this new sentiment in Committee the Hull and 
Barnsley Railway was enabled to triumph over the 
powerful and hostile North-Eastern Railway com- 
bination, supported as it was by nearly all the 
leaders of the Parliamentary bar, and by most of the 
eminent engineers of the day. In the same session, 
and doubtless owing to the same cause, the Didcot, 
Newbury, and Southampton scheme was passed. 
This was, for the most part, only a revival of a 
railway the Act for which was obtained in 1873, 
with certain additions that converted it into a prac- 
tical and valuable scheme, but which raised up a 
determined opposition, led by Sir Edmund Beckett 
and supported by Mr. W. H. Barlow, then president 
of the Institution of Civil Engineers, on the part of 
the London and South-Western Railway Company, 
into whose domain it was supposed to intrude. 
Again, the Liverpool and Birkenhead Subway Com- 
pany was enabled to obtain an Act for their incor- 
poration in spite of the efforts of the Mersey Rail- 
way Company, which had been, during fifteen 
useless years, in Parliamentary possession of the 
locality. 

When the results of similar applications in 
former sessions are recalled, this change in the 
views of Parliamentary Committees is brought 
into striking relief. For example, some twenty 
years ago an independent line, then called the 
Doncaster and Wakefield Railway, was promoted to 
supply an important link in the communication 
between Leeds, Bradford, and London. This was 
brought forwards for two or three sessions, and 
finally was authorised under the name of the West 

tiding and Grimsby Railway in 1862. Five years 
later this line gave up its independence, and became 
the joint property of the Great Northern and 
Manchester, Sheffield, and Lincolnshire Railways. 

Perhaps the last state of this line had some 
influence in the deliberations of committees, who 
in later years had to consider application for new 
lines of an aggressive character, for there are many 
notable instances of the success of schemes either 
starting under joint auspices or adopting a hybrid 
state in their course through Parliament. 

Such was the case with the Manchester and 
Liverpool joint line of the Manchester and 
Sheffield and Lincolnshire, Midland, and Great 
Northern Railways, with the Leicestershire lines of 
the Great Northern and London and North- 
Western Railways which were granted in 1874, 
though the route taken was almost identical with 
that of a scheme by the Midland, rejected in the 
preceding session. The most notable instance, 
however, was probably that of the amalgamation of 
the rival schemes of the Great Northern and Great 
Eastern Companies in Lincolnshire in the session 
of 1878, as well as making joint property of long 
lengths of line at either end of those specially 
sanctioned in that session. 

To return to the present session and its peculiar 
feature, the success of Bills for railways indepen- 
dently promoted. 

The passing by the Commons’ Committee of the 
independent line between Uxbridge and Rickmans- 
worth, and the rejection of the Great Western 
scheme for the same route has been referred to 
already (see page 491). What the fate of the 
survivor will Le when it comes before the Lords, is 
of course uncertain, though the chances appear in 
its favour. The Swindon and Cheltenham Rail- 
way, which was strenuously and powerfully op- 
posed by the Great Western Railway Company, 
has nevertheless gained a signal victory, and the 
future proceedings of this line will present an 
interesting study in its struggle for complete 
development from an Act of Parliament to a 
completed line successful, it is to be hoped, in 
working and satisfactory in its accommodation. 
The two rival schemes for the accommodation of 
the district between Ballyclare and Belfast, pro- 
moted, one by a narrow gauge independent company, 
and the other by the Belfast and Northern Counties 
Railway, have met with an uncommon reception in 
the Lords; the preambles of both Bills have been 
proved. Some modification will, of course, have to 





be made, as the construction of two lines to accom- 
modate this comparatively unimportant district is 
highly improbable. Belfast hasbeen quite a centre 
of interest in a small way this session, for not only 
have the promoters been successful in the case of 
the Bills just mentioned, but the preamble of the 
Belfast Strand Town and Holywood Railway has 
been passed by the same committee. This line will 
provide accommodation for a large residential 
district on the south-east of Belfast, at present 
only imperfectly served by the Belfast, Holywood, 
and Bangor Railway, which pursues its course at a 
low level along the shore of Belfast Lough; it was 
constructed about thirty years ago, and is alleged 
to be insufficient for the traffic and awkward of 
access. Application had been made unsuccessfully 
in previous sessions for powers to construct this 
line. 

The Lords have also passed the preamble of the 
Seacombe, Hoylake, and Deeside Railway, a line 
which has for its object the connexion of the resi- 
dential district served by the Hoylake Railway 
with Seacombe, and by means of the ferries from 
that point to join with Liverpool. The Hoylake 
Railway extends across the northern end of the 
peninsula between the Mersey and the Dee, from 
the western end of Wallasey Pool to Hoylake ; 
from Wallasey Pool to Woodside there is a tram- 
way, but on account of the many breaks in the 
short journey between Liverpool and Hoylake vid 
Woodside ferry, it has proved unsuccessful. 

The great fight between the promoters of the 
Guildford, Kingston, and London and the London 
and South-Western Railways for power to make 
new lines in Surrey has ended in a compro- 
mise, under which the line from Fulham to 
Surbiton is to be joint property of the two com- 
panies, and the railways traversing the remainder 
of the country in dispute are to be in the hands 
of the South-Western Company. This will no 
doubt be satisfactory to the District Company, 
who are supporting the Bill for the Guildford, 
Kingston, and London line, as they will secure 
a share in the richest and probably the only 
remunerative part of the scheme; it will also satisfy 
the chief wants of the inhabitants of Surbiton, who 
are the most numerous and influential supporters 
of the Guildford line. On the other hand, the 
London and South-Western Railway Company 
may congratulate themselves upon having restricted 
their opponents to the confines of their territory 
and probably prevented in anticipation the success 
of any future scheme which may attempt to cross 
their lines into the heart of Surrey. The people of 
Guildford are hardly satisfied with this arrange- 
ment, however, which, though it gives them access 
to London in another quarter, hardly relieves them 
of the grievances they complained of. 

The preamble of the Oxted and Groombridge Rail- 
way was shorn of some of its importance in passing 
through the Commons; the running powers sought 
for to give access to London Bridge and Victoria 
Stations were denied, being only granted to Croydon 
and Tunbridge Wells; in other words, only 
restricted access has been given to the main lines of 
the London, Brighton, and South Coast system. 


MAXIM’S ELECTRIC LIGHT. 

Tit incandescent system of electric lighting, 
invented by Mr. Hiram Maxim, of New York, has 
recently been introduced into London by Mr. N. de 
Kabath, and is now being exhibited every evening 
at the Albany Works, 374, Euston-road. In point 
of mellowness and beauty it is one of the best 
incandescent lights yet made public. 

The Maxim dynamo-electric generator resembles 
the vertical Siemens generator in appearance, and 
consists of two separate machines, the distributor 
and the excitor. The excitor is a small machine 
for supplying the current to the electro-magnets 
of the distributor, and runs at about 800 revo- 
lutions per minute. The distributor which gene- 
rates the working current is really a combination 
of two machines on the same base, and these 
can be joined up together so as to unite their 
currents in tension or in quantity. This machine 
runs at about 900 revolutions per minute, and 
many of its details are of a novel kind. This 
generator is known as Maxim’s No. 20, and yields 
a single-are light of 20,000 candles. Under the 
incandescent system, however, its total lighting 
power is considerably reduced. It is claimed to 
supply 85 Maxim lights of 25 candle power each, 
making an aggregate of 2125 candles, or 25 Maxim 
lights at 170 candle power each, amounting to 
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4250 candlesin all. The motive power required for 
this result is 10 horse power. 

The most novel feature in the generator is, how- 
ever, the regulator by which Mr. Maxim controls 
the supply of electricity to suit the number of 
lamps burning, so as to prevent a variation of the 
light when some of the burners are extinguished or 
lit up. This is effected by regulating the strength 
of the current from the small machine, which goes 
to excite the magnets of the distributor, and not as 
in the Lane Fox system, by regulating the supply 
of steam to the engine. The brushes, in fact, which 
tap the exciting current are caused to move round 
the axis of the excitor between the points at which 
they can get the maximum and minimum of 
current, and this is effected by means of electro- 
magnets in circuit with the lighting current. A 
pair of electro-magnets are so placed one above 
another as to attract a soft iron armature up or 
down, according as the strength of current in the 
lighting circuit increases or diminishes, and this 
armature in turn moves a pawl which gears upwards 
or downwards, as the case may be, into a pair of 
toothed wheels placed one above and one below it. 
When the lighting current is too strong the pawl 
gears into the wheel which shifts the brushes more 
towards the point of minimum discharge on the axle 
of the machine; and when it is too weak the pawl 
gears into the wheel which removes the brushes 
towards the point of maximum discharge. The 
stronger or feebler exciting current which results, 
operates by altering the intensity of the magnetic 
field in the distributor, and thereby causing a corre- 
sponding variation in the lighting current. The 
response of the lamps is slightly behind the demand 
for change; but on the whole the regulator seems 
to work remarkably well. In order to stop the 
generation of current altogether, should some 
accident break the lighting circuit, another pair of 
magnets cause the armature to make a contact, 
cutting the field magnets out of the exciting circuit. 
Thus there is no danger of the machine suffering 
injury. 

The lamp consists of a glass bulb enclosing a 
double loop of carbon filament made from charred 
cardboard ; but the special feature is an atmo- 
sphere of gasoline surrounding the loop, and 
depositing hydro-carbon upon it by decomposition 
due to the heat of incandescence.° The deteriora- 
tion of the loop is thus prevented, for it is on those 
parts where the loop gets thinner, and consequently 
hotter, that the hydro-carbon is chiefly deposited. 
The duration of such a lamp_is given as from 600 
to 900 hours. 

The light is of a rich golden tint, resembling 
that of a wax taper, and is more agreeable to the 
eye than the whiter light of Swan's lamps. It is 
adapted to all kinds of ornamental fittings, 
brackets, chandeliers, or candelabra, as may be 
seen at the Albany Works, and the bulbs can be 
removed or replaced by others in a moment, while 
the light is turned on or off as readily as gas. 
About 120 lights are nightly exhibited at Euston- 
road, the fittings being supplied by Messrs. Hulett 
and Co., of High Holborn, and some of the bulbs 
are immersed in water to show how suitable the 
light is for mining purposes. The current for 
these lamps is generated by two No. 20 machines 
of the kind described, and the power is supplied 
by a 20 horse power (nominal) engine, made by 
Messrs. Ransomes, Sims, and Head, Ipswich. 

Maxim's apparatus will remain on view at the 
Albany Works during this month, after which it 
will, we understand, be removed to Paris for the 
forthcoming electrical exhibition in September. 








MILITARY FIELD TELEGRAPHS. 

THE importance of the field telegraph in warfare 
cannot very well be over-estimated, especially in 
the case of our own army, which is often suddenly 
called upon to penetrate the country of a barbarous 
enemy to a great distance from the base of opera- 
tions, and to scatter small bands of highly disciplined 
troops over a vast area. In order that the numeri- 
cally inferior force may hold the country, it is 
necessary that its several parts should be in tele- 
graphic communication with head-quarters, so as to 
form, as it were, one living organism, capable of 
rapid movement and decisive action. But not only 
is the telegraph an aid to the operations of war ; 
it sometimes prevents war altogether, as in the 
recent troubles with the Ashantee king who, when 

* See ENGINEERING, vol. xxx., page 576, 








he heard that the British Government had de- 
spatched a telegraph line to the Gold Coast, made 
haste tocry peccavi, and offered honourable amends 
in the shape of gold-dust. 

Although the importance of the military field 
telegraph to the British army is admitted, there is, 
however, reason to fear that this branch of the 
service is not so well organised or cultivated as it 
ought to be by our War Office authorities ; and it 
is to be hoped that the recent communication of 
Mr. P. V. Luke to the Society of Telegraph 
Engineers and of Electricians on the construction 
and working of a military field telegraph, based 
upon experience in the late campaign in Afghanis- 
tan will be productive of improvement. Mr. Luke 
was superintendent of the field telegraphs with 
the Northern Afghanistan Field Force from 1878 
to 1880, and as he had the whole organisation and 
conduct of the work upon his shoulders, his 
experience is worth a great deal. This paper was 
an eminently practical one, and he confined his 
remarks rather to the engineering of the lines than 
to the general condition of military telegraphs in 
the army; but in the discussion which followed 
the reading of the paper a number of officers 
present at the meeting testified to the great want 
of organisation at present existing in this depart- 
ment, and a number of suggestions were made 
with a view to render the service more efficient. 

The line erected by Mr. Luke ran from Peshawur 
through the Khiva Pass to the Serpur camp at 
Cabul, and was about 500 miles long. There were 
two other lines following the two other armies vid 
Candahar and the Kurum Valley, but with these 
Mr. Luke had no concern. The Khiva line was 
carried from Peshawur to Fort Ali Musjid on 
November 21, 1878, and thence to Gundamuck ; 
but on the signature of the treaty of Gundamuck 
it was taken down again as far back as Lundi 
Kotal. When the war broke out again after the 
massacre of our Resident, Sir Louis Cavagnari, it 
was extended to Cabul by November 19, 1879. 
During the work the wire was cut by the natives 
no less than 98 times, and 60 miles of wire were 
stolen for the purpose of cutting it up into slugs. 
While the siege of Cabul went on, the wire was 
further cut some 50 times and 57 miles were stolen. 
The only way to prevent these mishaps was to 
patrol the line and punish the marauders with 
severity. On the return from Cabul the wire was 
taken down and rolled up, and there is now no line 
of telegraph beyond Peshawur. 

Military telegraphs have been judiciously classi- 
fied by Mr. W. H. Preece, F.R.S., as permanent 
lines, used for commercial purposes in times of 
peace; semi-permanent lines, connecting the head- 
quarters with the permanent lines; flying lines, con- 
necting the head-quarters with the various divisions 
of the army; and, lastly, visual signals, such as are 
given by the heliograph. The latter telegraph has 
the advantage of requiring no wire, and hence is 
readily transported and maintained ; it can be put 
into operation in five minutes, and works without 
a jar in the midst of artillery fire ; but though it 
can be easily read from 40 to 60 miles ina clear 
country like Afghanistan, it is unsuited for wet or 
foggy countries, and it has the disadvantage that 
the signals may be visible to the enemy. To the 
ignorant Afghans, however, it was a source of 
wonder. 

Permanent lines were naturally left aside by Mr. 
Luke ; but he pointed out that there was no neces- 
sity for light materials in the case of semi-permanent 
lines, which could often be rendered permanent 
themselves. With regard to the respective merits 
of ground or aérial wires for military purposes, his 
experience lay in favour of the latter. Insulated 
coils were laid down on the first campaign, and 
though quickly deposited on the surface of the 
ground, they were so often cut and stolen by the 
natives that they had to be abandoned. Even if 
buried in a trench they would still be open to this 
misfortune, for the natives would be sure to see 
them laid ; and, moreover, if they became faulty it 
would be difficult to localise the flaw, and cut it 
out. The testimony of an officer from Zulu-land, 
however, went to show that ground lines proved 
very useful there, and only suffered from the 
grass fires which occasionally swept the veldt. No 
doubt, among the herbage of these waste plateaux, 
a ground line would be well hidden, whereas an 
aérial line would have attracted attention from 
afar. 

The advantages of the ground line in point of 
transport and laying are also supplemented by 





recent experiments at Aldershot and Chatham. It 
has been found that with a Theiler musical 
“sounder” as transmitter at one end of the line, 
and a telephone as receiver at the other, messages 
at the rate of 30 words per minute can be dis- 
tinctly sent, although the wire is not insulated at all, 
but simply laid in a bare condition on the ground, 
and this, whether the soil is dry or wet. Further 
when the bare wire was totally submerged in a 
canal the signals were heard all the same, and even 
when the wire was cut, so as to create a water gap 
of 10 ft., they could still be heard. These experi- 
ments have decidedly improved the chances of the 
ground line for military purposes. 

In erecting an aérial line, it is, of course, expe- 
dient to rely as much as possible on the resources 
of the country for poles. Bamboo and poplar are 
woods very well adapted for this purpose by their 
lightness and durability. The best bamboo poles 
employed in Afghanistan were 20 ft. long and 3 in. 
in diameter at the butt. They were planted twenty 
to the mile ; and if any one was weak or short two 
were lashed together. 

The wire was attached to the poles by laying it 
on a bracket of dry wood, and nailing another 
piece of wood over it, or running it through a 
stirrup of wood attached to the post, or if in a 
woody country to the trunk of some tree. Insulators 
from their cost and weight are ill-adapted for 
military telegraphs, but they are sometimes neces- 
sary. For example, in the Khiva Pass they were 
fixed to spikes driven into the rocks, for no poles 
were raised in this rocky glen. In moist tropical 
countries, too, where the dew is heavy, insulators 
will be useful, for timber would never answer. In 
the Malay peninsula, for example, an officer related 
that the lines would not work until the sun was 
well up, owing to leakage from the dews and rain. 
The wire joints need not be soldered, and the poles 
ought not to be stayed with wire, as they act as 
leaks, and attract attention. The line should be 
within sight of the road, but out of reach of danger 
from the traffic. 

We will not dwell on the practical hints given 
by Mr. Luke for the provision of telegraphic stores, 
and their transport. The tools, tents, and furni- 
ture recommended will be found enumerated in his 
paper in the forthcoming journal of the Society. 
We must mention, however, that the instrument 
which gives the most satisfaction is the Morse 
“sounder,” and those of Siemens’ make, employed 
on the Indian telegraphs, were used in Afghanistan. 
The Minotto battery furnished the current; but 
there is still a battery wanted for military tele- 
graphs, one that is light, constant, lasting, and, 
above all, easily cleaned and renewed. It would 
be well if some of our electrical inventors turned 
their attention to the subject. 

Mr. Luke expresses the opinion that soldiers are 
better than civilians for the working of military 
telegraphs, and one important reason is that they 
have been trained to military life and discipline. 
But on the other hand the civil telegraphist is 
generally far more proficient than the soldier, as 
things are at present. When the soldiers were 
brought up for trial they could scarcely send more 
than four or five words a minute; but this by 
practice was raised to an average of twelve. A 
skilled clerk can, however, send from twenty to 
twenty-five words a minute, thereby doubling the 
carrying capacity of the line. With military 
telegraphists, then, a second line would be neces- 
sary to do the work which better practised men 
could forward overasingle wire. It was suggested, 
therefore, by Mr. Luke that a certain number of 
soldiers should be selected, trained, and kept in 
practice in telegraphy. They should be examined 
regularly every year to see if their skill is up to 
the mark, and they should be added as an extra 
staff to the force in the field and given extra pay. 
Mr. Luke also points out that it would be a great 
advantage if the men in the pioneer regiments 
added the use of the field telegraph to their ordinary 
drill; and he is of opinion that, considering the 
similarity of the signals, the military telegraphist 
should also be taught to read and use the helio- 
graph. The importance of a special staff of field 
telegraphists, kept in practice for their duties, was 
urged by several officers present at the meeting; 
and Colonel Webber expressed regret that the pro- 
— volunteer corps of English telegraphists had 

2en discountenanced by the War Office. 

The value of the military telegraph as affording 
a check on the topographical surveys carried on by 
the engineers, when the country istoo mountainous 
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to permit of heliographic signals, or the sky too 
stormy for astronomical observations, is a matter 
not generally known. In Afghanistan the iele- 
graph was a great help, and enabled the surveyors 
to test the accuracy of their work by time signals. 

A number of interesting facts were elicited in 
the discussion, but space will not allow us to 
recount them all. We must not omit, however, 
the suggestion made by Mr. Pitman of the Can- 
dahar telegraph line, that by re-establishing the 
military line to Candahar, which was dismantled 
on the evacuation of that place and erecting another 
line to Herat, and from Herat to Meshid, where it 
would connect with the Persian line to Teheran, 
we should have another overland telegraph to India, 
rid Persia. The required link is only some 600 miles 
long, and could be built, according to Mr. Pitman, 
with little difficulty. The gain would be consider- 
able, for it would probably reduce the price of 
Indian telegrams from five shillings to one shilling 
or two shillings per word. 








INTERNATIONAL EXHIBITION OF 
MILLING MACHINERY.—No. IX. 
By D. G. Tepper, 

AmonG the earliest to introduce modern roller 
milling into England may be mentioned Mr. Henry 
Simon, of Manchester, who with most persevering 
energy has adapted the advantages of the Hungarian 
system to the wants of our millers, at the same 
time avoiding unnecessary complications and finally 
producing a very satisfactory system, which has been 
adopted by several important millers, who speak 
in the highest terms of the results of their enter- 
prise. At the recent Exhibition, Mr. Simon showed 
two systems, in one of which the reductions were 


























made by independent roller mills of Daverio’s make. 
These well-known machines are what are known 
as three-high mills, three rolls being set one above 
the other in a frame, and the feed being divided 
by an ingenious arrangement so that half passes 
between the first and second, and half between the 
second and third rolls. In this system about five 
breaks are made and between each break the usual 
separations and dressing take place, the machines 
for this purpose being invented by Mr. Heinrich 
Seck, of Frankfort-on-the-Main, who in conjunc- 
tion with Mr. Simon, has invented a new patent 
self-contained granulator and scalping machine, 
which was also exhibited in operation and attracted 
avery large amount of attention. This machine 
has been designed to meet the requirements of 
millers not possessing mills with sufficient available 
space for applying the ordinary gradual reduction 
system. In the accompanying diagram the opera- 
tion of this machine is illustrated. 

As will be observed, the wheat enters at one point 
and after undergoing sundry transmutations it even- 
tually issues at the other end as flour, middlings, and 
bran. The first cracking is done to such a degree 
only as to just open the crease of the berry and 
detach the adhering dust. After going through 
the first pair of rollers, the wheat is transported 
to one of Messrs. Simon and Seck’s patent com- 
bined centrifugals on the floor above which dresses 
out about half per cent. of dirt and very low class 
flour of little value, but which if allowed to remain 
with the ultimate products would sensibly 
deteriorate these in value. The wheat re-enters 
the machine for the second granulation, after 


which it passes through a centrifugal wire reel 
contained in the machine itself; out of this 
it is wormed into a cylindrical casing, in which 
rotates a novel and ingenious centrifugal apparatus, 
one of the principal features of the machine, 
allowing as it does of the exceedingly compact and 
condensed arrangement shown in the diagram. 
By this feed apparatus the broken wheat or bran 
is fed between the rollers in a regular manner over 
their whole width, as for instance, through the slit 
between the third pair of rollers, from which it 
returns through a second centrifugal wire dressing 
machine into another feed apparatus and into the 
next pair of grooved rollers, and so on until the 
fifth granulation is completed. The first pair of 
rollers are the coarsest fluted, and the last the 
finest for cleaning bran. It will be seen by reference 
to the diagram that out of the second, third, and 
fourth reel all the flour middlings and semolina 
resulting from these breaks are collected and con- 
veyed away into further dressing machinery and 
separated into direct break flour of high quality 
(although not the best produced) and middlings of 
several degrees of fineness. These are afterwards 
purified on Messrs. Simon and Seck’s purifiers, 
which will be described in a future article. The 
material resulting from the fifth break is treated 
separately in other dressing machinery, and the 
middlings and semolina, after purification, are 
re-rolled on smooth rollers, or if preferred by the 
miller, can be treated by stones. It will be readily 
understood that a low-grinding or medium high- 
grinding process can be arranged on the same basis 
—machines being made to give three, four, or five 
breaks as may be desired. The machine exhibited 
at the Agricultural Hall was said to be capable of 
reducing from 15 cwt. to 20 cwt. of wheat per 
hour, and occupied a space of 11 ft. 6in. by 
4 ft. Gin.; machines with greater and also with 
smaller capacity are also manufactured. It is only 
just to say that the flowr made by Mr. Simon was 
of very superior quality, while the offals were 
satisfactorily clean. 








PUBLIC BAROMETERS. 

In the Nautical Magazine for 1854, Captain, now 
Admiral, Sir C. F. A. Shadwell, K.C.B., wrote : 
“Tt would be advantageous to the cause of science 
if at each of our chief naval and mercantile ports 
there were a first-rate standard barometer, with 
which the barometers supplied to ships might be 
compared, and their index errors determined before 
they proceeded to sea. This arrangement would 
make the observations taken on board different 
ships at the same place, or in different places, 
affected by the same gale, comparative one with 
another, and would thus not only prevent undue 
anxiety from the indications of a low barometer on 
the one hand, and undue confidence in the readings 
of a high barometer on the other, but would also 
render such observations more conveniently applic- 
able to the further development of our knowledge 
of the laws of storms.” 

That during all these years this sensible sugges- 
tion has not been practically carried into effect, is 
only another instance of the difficulty of inducing 
public authorities to advance with the requirements 
of applied science. Meanwhile& the Board of 
Trade, the Life-Boat Institution, the Duke of 
Northumberland, and other generous donors, have 
been active in placing in the seaports and fishing 
villages around the coasts of the United Kingdom, 
barometers which ought to have satisfied this 
requirement, but certainly were not of a kind cal- 
culated to do so, however serviceable they may 
have been as weather-glasses. These so-called 
fishery or coast barometers are far from being 
standard instruments. Though good of their kind, 
they are only capable of moderate accuracy, and in 
no instance were their index errors made known ; 
perhaps because their cisterns are made of box- 
wood, with pliable leather bottoms liable to stretch 
with the constant tension due to the large weight 
of mercury, it was surmised that they are not cer- 
tain to maintain their errors constant for a long 
time ; and being framed in oak and exposed to the 
changes of weather, and the varying effects of 
moisture, correction for temperature could not be 
applied to their readings with confidence. 

At length, however, it would appear that the 
suggestion is in a fair way of being practically 
adopted. The Meteorological Office has designed 





a standard station barometer for public exhibition, 





made by Messrs. Negretti and Zambra, which has 
all the accuracy of the Kew standard marine baro- 
meter used in the Royal Navy and now well known 
in the merchant navy, and indeed throughout the 
civilised world. The frame is made of brass, 
bronzed black to withstand the weather. The scale 
plates are enamelled glass, for legibility and to 
avoid corrosion. Its cistern is made of iron, and 
there is no wood or leather in its construction. The 
tube is strong thick glass, containing a good column 
of mercury, which is quite free in its motion, no 
contraction being made in the tube other than the 
air trap usually inserted in good barometers. Each 
instrument receives, from the Kew Observatory, a 
certificate of index correctness, which is framed and 
glazed, and fixed upon the frame below the scale, 
so that it can be consulted by the observer when- 
ever an observation is made. The certificate is 
formulated as follows: 


KEW OBSERVATORY. 
Certificate of Examination. 
Corrections to eee M.O. 1, by Negretti and 


ra. 
Inches. Inch. 

At 31 oo. =—0.005 

en oe =—0.006 

a om ois «. 0.007 

to thermometer at 60 deg. —0.1 deg. 

Correction ... —., from } observed reading. 
May, 1881. Superintendent. 


Thus, wherever such a barometer is set up, the 
public have the means of setting aneroids, or cor- 
recting other barometers by a recognised standard. 
It is necessary that the instrumeut should be fixed 
perfectly vertical, and almost rigid in position, so 
as not to be liable to be displaced appreciably from 
the upright in setting the vernier when an obser- 
vations is taken. The following directions for 
handling this barometer are issued by the office : 

“This barometer should be suspended against a 
frame or piece of wood, so that light may be seen 
through the tube. Otherwise a piece of paper, ora 
white place, should be behind the upper or scale part 
of the tube. When suspended on a hook, or stout 
nail (a brass or copper hook, or nail, because the 
eye or loop is of mixed metal, not iron), the mer- 
cury will sink to its proper level quickly. In 
removing this barometer it is necessary to slope it 
gradually, till the mercury is at the top of the tube. 
It will then be portable and may be carried with 
the cistern end ucards, or lying flat ; but it must 
not be jarred or receive a concussion. Very great 
care is required in handling this barometer, as it 
contains very much mercury, the motion of which 
is quite free in the tube.” 

A barometer of this description was exhibited at 
the Berlin Fishery Exhibition last year, and one 
is shown at the Norwich Fishery Exhibition this 
year. 





LITERATURE, 


Die Baumaterialien der Asphaltstrassen. Ihre Gewinuung 
Verarbeitung und Nochahmung. By E. Dierrics, 
Prof. a. d. Kénig Tech. Hochschule, Berlin. Julius 
Bohne, Berlin. 

Tuer book under notice, although a pamphlet of 

only fifty pages, forms a somewhat exhaustive 

treatise on asphalte, its production, treatment, and 
imitations. The author, professor in the Poly- 
technic College at Berlin, was instructed by the 

Ministry for Education to study the subject in its 

various branches, and return an official report. 

Treating first on the geological distribution of 

bitumen, the author shows the various forms in 

which that substance occurs in nature, both fluid 
and solid, either pure or impregnating such sub- 
stances as slate, limestone, sandstone, or sand ; and 
he divides the whole group of natural bitumens 
into three classes, according to the temperatures at 
which they become volatile, viz., below 390 deg. 

Fahr., between 390 deg. and 480 deg., and above 

480 deg. Fahr. Speaking at some length concerning 

the origin of bitumen and bituminous stones, the 

author acknowledges that, on this question, different 
opinions exist, and that the points in dispute can- 
not at present be definitely settled. The theory, 
however, to which he attaches the greatest impor- 
tance is, that bitumen formed by a slow process of 
distillation, most probably afterwards under pres- 
sure, penetrated those substances which are found 
in nature to be impregnated with it. 

The applications of bitumen—which form the 
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next subject dealt with—are manifold. In its pure 
state, the fluid bitumen, or petroleum, is used for 
illumination, or for impregnating timber, &c., while 
solid bitumen is principally employed for building 
purposes and for road-making ; but for this latter 
purpose there are used bituminous natural minerals, 
and above all bituminous limestone, frequently 
called asphalte, which often contains but 10 per 
cent. of bitumen. 

The various asphalte mines are enumerated in 
the next chapter, and some particulars given of 
each, Val de Travers and Seyssel being stated to be 
the most important mines for bituminous limestone 
at present in operation. After recording that 
asphalte was already used for building purposes 
during the last century, the author describes the 
methods at present employed for preparing the 
so-called mastic, a mixture of natural bituminous 
lime or sandstone melted down with pure bitumen, 
the result being a substance containing from 12 to 
20 per cent. of bitumen, which can be melted by the 
aid of heat, and which becomes hard when cold. 

Compressed asphalte, used for making roads by 
means of stamping hot bituminous powder, is only 
natural bituminous limestone ground to a_ fine 
powder, and contains generally but 10 per cent. of 
bitumen. A chapter on the physical and chemical 
properties of bituminous limestone treats of its 
colour, hardness, specific gravity—that containing 
10 per cent. of bitumen has a specific gravity of 
2.1—and its chemical composition, as well as 
various quality tests, and other interesting infor- 
mation. A somewhat striking peculiarity appears 
to be, that in the asphalte mines no explosible gases 
are met with, and the miners work with open 
lamps. A Table of analyses of asphalte from 
various sources, from which we will only quote 
the composition of the 10 per cent. Val Travers 
asphalte, and some Tables showing the quantity 
of asphalte mined, complete this chapter. 

The analysis of the Val de Travers asphalte, just 
mentioned, is as follows : 





Bitumen il ove 10.15 
Carbonate of lime 88.40 
Clay and iron oxide ... ove 0.25 
Carbonate of magnesia eve 0.30 
Substances not soluble in acids 0.45 
Loss in analysis 0.45 

100.00 


Bitumen itself is a hydro-carbon of an average 
composition of 88 carbon, 12 hydrogen, 

Machines for disintegrating and breaking the 
natural asphalte are next described, and among 
these are jaw-breakers, smooth rolls, and toothed 
rolls. Previous to breaking the raw asphalte, 
it has in many places to be sorted, non-impreg- 
nated limestone boulders being frequently found 
mixed with the asphalte stone. In some places 
as, for instance, in Lobsann, in Alsace, the 
asphalte is first subjected to the influence of steam 
to soften the pieces sufficiently for careful sorting ; 
this is done in cylindrical iron vessels, about 3 ft. 
diameter and 3 ft. high ; steam of atmospheric 
pressure is used for this purpose. After being 
reduced by either one or the other of the above- 
mentioned methods, the asphalte is pulverised in 
disintegrators and afterwards sifted, and is now 
ready for roadmaking by the dry stamping process. 

Speaking in the next chapter of the preparation 
of refined bitumen, such as is used for castings 
and principally for mixing with natural bituminous 
limestone to prepare suitable road material, such as 
is used for wood paving, the author specifies that it 
should be quite hard at 50 deg. Fahr., and melt 
between 104 deg. Fahr., and 122 deg. Fahr. As 
raw material for this refined bitumen, almost any 
natural asphalte may be and has been used, Trinidad 
asphalte being however most generally employed, 
wherever it can be conveniently had. In its natural 
condition this asphalte consists of one-third bitu- 
men, one-third clay substances, and one-third water, 
and is refined by melting it for about twelve hours 
in iron vessels. The water evaporates, the mineral 
particles settle at the bottom, and the pure bitumen 
is run off into moulds. This material is when cold 
very brittle, and additions of retort residues from 
petroleum distillation and other substances are 
mixed with it previous to its application for pre- 
paring mastic. The latter operation consists in 
mixing, by the aid of heat, pure molten bitumen 
with natural bitumen or bituminous limestone 
to form a mastic containing from 12 to 20 per cent. 


to the description of imitations, principally tar, 
and the results of their admixture on road 
materials. Several forms of apparatus used in the 
asphalte industry are illustrated, and add to the 
value of this little treatise, which will be found 
useful to all those engaged in dealing with asphalte 
and kindred materials. 
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NOTES. 
MERCADIER’S THERMOPHONF. 

In Professor Bell’scommunication tothe American 
National Academy of Arts and Sciences which we 
have just published, he describes a lamp-black 
receiver which may be substituted for the selenium 
receiver of the original photophone in order to 
reproduce articulate sounds conveyed by the agency 
of an undulating beam of light. At the recent 
meeting of the French Academy of Sciences, M. 
Mercadier described a similar contrivance which 
appears to have been independently arrived at by 
him in the pursuit of his radiophonic researches. 
Mercadier’s receiver consists of a glass tube filled 
with a gas and also enclosing a thin plate of smoked 
mica ; the tube being connected to the ear by a 
hearing pipe. With this apparatus he is able to 
hear speech which has been transmitted 60 ft. by 
the wavering beam; and the words can still be 
faintly heard after the light has passed through a 
film of alum water or very thin plates of ebonite, 
zine, and copper. 


HA i’s ELEcTRICAL EXPERIMENT. 

When an electric current is sent along a very 
thin strip or foil of metal, and the foil is suddenly 
interposed between the poles of a powerful electro- 
magnet, so that the stream lines of the current cut 
the magnetic lines at right angles, a lateral or cross 
current isset up in the foil. This curious fact was 
observed by Mr. Hall, a fellow-worker of Professor 
Rowland, of the John Hopkins University, Balti- 
more, and was exhibited by him to the Physical 
Society at their last meeting. A foil of gold-leaf 
was taken anda current sent longitudinally through 
it. A delicate galvanometer was then connected to 
the foil at two opposite points on the edges of the 
foil, which gave no current through the instrument. 
The foil being placed across the poles of an electro- 
magnet the latter was magnetised by a current, and 
a deflection of the galvanometer showed the 
existence of a transverse current in the foil. 
According to the latest results Mr. Hall finds that 
if the cross current is called positive when it is in 
the same direction as the foil itself would tend to 
move, the scale of relative values for different 
metals tried is : Iron +, cobalt +, silver —, gold —, 
platinum—, and tin—, the last giving a very 
slight effect. An anomaly exists in the case of 


iron it is negative in kind ; but there is reason to 
believe that the nickel employed was impure. 
Boiler Expositions. 
For some years past it has been the practice of 
Mr. E. B. Marten, the chief engineer of the Mid- 
land Steam Boiler Inspection and Insurance Com 
pany, to have prepared models illustrating important 
explosions of boilers, many of these models having 
been used at inquests and scientific inquiries. The 
series of models thus collected has now become a 
very important one, and we are glad to learn that 
Mr. Marten has arranged to place a selection of 
them for a few months in a room at his London 
office, 4, Storey’s Gate, Westminster, where they 
can be freely examined either during the day or 
evening by those interested in such matters. “The 
selection includes ninety-five models, which are 
arranged in ten cases. Of these cases one contains 
models of thirteen boilers which exploded in 1870-71, 
and a second, models of eighteen boilers which 
exploded during 1871, while the remaining cases 
contain models which are classified according to th 
types of boilers which they represent. Besides the 
models of explosions a large number of sketches and 
photographs are exhibited, as well as specimens of 
corroded plates, distorted rivets, &c., and models 
illustrating both ordinary and unusual types of 
boilers and settings. The exhibition is altogether 
one of much interest and value, and all interested 
in boilers owe their thanks to Mr. Marten for the 
trouble he has taken in bringing so clearly before 
them the lessons which boiler explosions teach. 
Evectrric Ligurina. 

The Victoria Station, Manchester, in the joint 
occupation of the London and North-Western and 
Lancashire and Yorkshire Railway Companies, is 
the scene of an interesting double installation of 
the electric light. From the centre of the main 
platform may be seen on one hand the Brockie 
lamps of the British Electric Light Company, and 
on the other hand the alternate current lamps of 
Messrs. Siemens Brothers, and an opportunity is 
thus afforded of comparing on an extended scale 
the merits of the two rival systems and their rela- 
tive adaptability to railway illumination. The 
British Electric Light Company employ two B 
Gramme machines, driven by a 20 horse power 
engine, and their arrangements follow the general 
plan adopted by them elsewhere. Messrs. Siemens 
Brothers feed nine lamps from a small alternate 
current machine and an exciter actuated by a pair 
of Tangye’s three horse power engines. The method 
of driving is, we believe, new for the purpose. In 
the flywheel of the engine there are tive grooves, 
each adapted to receive a three-quarter inch dia- 
meter rope, and in the pulleys of the alternate 
machine and of the exciter there are respectively 
three and two such grooves. A single driving rope 
is reeved round the pulleys much in the same way 
as if they were a pair of five-sheave pulley blocks, 
the two driven pulleys representing the lower block, 
and the ends of the rope being spliced together. 
The lamps are hung from the root by cords and 
counterweights, and are so suspended that the act 
of drawing any one of these down first short-circuits 
the leading wires, and then removes the lamp out 
of electrical communication with the machine. 
The arrangements in the London and North- 
Western Company's station have been carried out 
by Mr. Raworth, Messrs. Siemens Brothers repre- 
sentative in the North. 

ELeEcTRIC CONDUCTIVITY AND STREss. 

The influence of mechanical stress on the electric 
and magnetic properties of metal wires has occu- 
pied the attention of several physicists of late. 
M. Gaiffe, for example, has demonstrated that the 
vibration of iron telegraph wires by the shocks of 
the wind is capable of generating feeble electric 
currents which may be heard in the telephone. 
The recent researches of Professor Hughes have 
thrown a great deal of fresh light on the subject, 
and clearly showed that M. Gaiffe’s result is due to 
the magnetising influence of the earth’s magnetic 
field, and that wires running in an east and 
westerly direction, that is, at right angles to the 
earth’s lines of magnetic force, must of necessity 
be free from such telephonic perturbations. Steel 
wires, too, which have a strong coercitive force, 
will probably be less liable to generate these cur- 
rents by the displacement of their magnetic 
molecules. The influence of tensile stress and 
vibration on the electric resistance of iron, steel, 
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apart from the effect of diminished diameter, a 
pull upon a wire increases its specific resistance. 
‘At first, when the pull is very feeble, there seems 
to be a slight decrease of resistance, but as the 
pull is augmented, the opposite result ensues. 
Within certain limits the increase of resistance 
is generally proportional to the increase of ten- 
sion, and beyond these limits the change pro- 
ceeds by successive “leaps,” evincing a momen- 
tary disturbance among the molecules of the 
wire. When the wires are set into vibration 
their resistance also varies, and when the vibration 
js sonorous the variation takes the form of a diminu- 
tion of the resistance, especially if it is harmonic. 
On the other hand, when no sound is audible, the 
variation is in the direction of an increase of 
resistance. The specific resistance of copper, 
brass, and lead wires has also been proved to 
increase very slightly under compression by the 
Russian physicist M. Chwolson, of St. Petersburg. 
On subjecting the wires to a hydraulic pressure of 
6) atmospheres between two steel plates, he found 
the coefficient of increase per atmosphere of pressure 
to be for copper 0.0000013, for brass 0.000011, for 
lead 0.00011, or ten times as much as for brass, a 
result probably due to the greater softness of that 
metal. We may also mention that in a recent 
paper to the Royal Society, Mr. Herbert Tomlin- 
son recounts experiments which prove that the 
torsional rigidity of copper and iron wires is 
temporarily changed by the passage of a powerful 
electric current. 


RAILWay AMALGAMATIONS. 

There are rumours that some amalgamations of 
moment are under discussion in the railway world, 
and bearing in mind the fact that at several of the 
meetings that were recently held the subject was 
deemed worth notice by the chairman, and that in 
one instance it was said that there would be no 
objection to renew old negotiations for amalgama- 
tion, it must be considered that there is a little 
probability given to these rumours. In the report 
of the Royal Commission nine years ago, it was 
stated that “ few cases have been adduced in 
which amalgamations already effected have led to 
increased fares or reduced facilities ; while, on the 
other hand, there is evidence that the most com- 
plete amalgamation which has hitherto taken place 
—that of the North-Eastern—has been followed by 
a lowering of fares, and an increase of facilities, as 
well as by increased dividends.” It is certain that 
the want of further amalgamations, and the reten- 
tion of over a hundred distinct companies, of nearly 
a thousand railway directors, and of about a third 
of that number of managers, secretaries, and 
superintendents, leads to much waste of public 
funds, to the want of one general scheme of 
management—leads to diverse rates, and to endless 
complaints of favouritism to districts; whilst on the 
other hand, there is preserved the appearance of 
competition, but it is only under very special cir- 
cumstances that it becomes a reality. There is, 
beyond the complaints that are now being inquired 
into by the Special Committee of the House of 
Commons, a want of the evolution of a harmonious 
system, of better working regulations, and of 
cheaper means of transit. By the preservation of 
the present system duplicate trains are often run, 
partly occupied only, and not only would the 
carriage be cheapened by the removal of that 
anomaly, but the unproductive capital would 
become remunerative. But it is not only in the 
working that the present system leads to expense; 
it isalso to be found in the competitions for new 
lines; in the continual conflicts between the great 
companies and others; and in the waste of large 
sums of public money, which burdens the lines, 
and adds in some degree to the cost of working. 
At the present time the tendency of legislation and 
of public thought is to add new burdens to those 
the railway company have to bear, the taxation 
growing heavier, whilst there are continual claims 
for the reduction which, if allowed, must lessen 
the comparatively small pay that the shareholders 
receive on the whole. And hence, if this is to 
continue, the companies will need to have recourse 
to amalgamation to lessen the charges upon them, 
or that other alternative will present itself—State 
purchase. These facts and inferences are worth 
the attention of shareholders and of the public at 
the present time. 

Tue VELocity oF Licut. 

At the Physical Society on Saturday last, Pro- 

fessor George Forbes gave an interesting account 





of the recent experiments made by him and Dr. 
Young, of Glasgow, to determine the velocity of 
light. The scene of these experiments was Wemyss 
Bay, on the Clyde, and the light was flashed across 
from there to Innellan, three miles distant, and 
reflected back again. The method employed was 
a modification of the well-known plan of Fizeau, in 
which a ray of light is sent throngh the space 
between two teeth of a revolving wheel and reflected 
back again ; while the wheel is rotated so fast that. 
the reflected ray is eclipsed by the succeeding tooth. 
The velocity of the ray is then found from the 
distance it has traversed and the angular velocity 
of the wheel. Instead of totally eclipsing the ray, 
Messrs. Forbes and Young, for greater accu- 
racy, employed two mirrors, one a quarter of 
a mile behind the other, and the speeds of the 
toothed wheel, which rendered each reflected 
ray apparently of equal brightness to the other, 
were carefully observed. This comparison of 
lights was found more reliable than the obser- 
vation of an entire occultation of a single ray. 
A delicate electrical chronograph marking time 
correctly to the ten-thousandth part of a second 
was employed; the light was furnished by an 
electric lamp. The general result of the experi- 
ments is that light travels at the rate of 187,200 
miles per second. Cornu’s result is that light 
traverses 186,700 miles per second, and Michaelson 
the American’s determination is 186,500 miles. 
Cornu’s result was however obtained by the light 
of a petroleum lamp and Michaelson’s by sunlight, 
whereas that of Professor Forbes was got with an 
electric lamp. It is higher than either of the other 
two, and Professor Forbes was Jed to believe this 
due to the fact that there are more blue rays in 
the electric light. A number of experiments have 
led him and his colleague to the conclusion 
that blue light travels at a slightly faster rate than 
red light. With lights coloured by solutions, glasses, 
and the refraction of the prism, they have found the 
velocity of blue light to be over one per cent. (1.7) 
greater than that of red light. This result if veri- 
fied, is a very important one, and as Mr. Spottis- 
woode, President of the Royal Society, remarked, 
it will tend to modify our ideas of the constitution 
of the luminiferous ether. It follows from it, too, 
that variable stars will show a blue tinge as they 
wax in brilliance, and a red tinge as they wane ; 
but it hardly ensues, as Lord Rayleigh seemed to 
think, that the satellites of Jupiter would appear 
blue when they emerge behind their primary after 
an eclipse, for this emergence is comparatively slow. 
It should be added, as Professor Foster pointed out, 
that any effect of dispersion of the light by air in 
these experiments would be in the direction of 
retarding the blue rays more than the red. 


Tue Institution oF Civit ENGINEERS. 

To-night (Friday), on the fifty-third anniver- 
sary of the founding of the Institution of Civil 
Engineers, the President, Mr. Abernethy, will hold 
his annual conversazione at the South Kensington 
Museum, and with this pleasant social gathering 
there will be brought to a conclusion a session 
which has been unusually successful, not only as 
regards the character and variety of the papers 
read, but also as regards the discussions, the weekly 
attendances, and the number of additions made to 
the list of members. Altogether fourteen papers 
were read during the past session, their titles being 
as follows: On “Machinery for Steelmaking by 
the Bessemer and Siemens Processes,” by Mr. B. 
Walker; “ New Zealand Railways,” by Mr. T. P. 
Maxwell; “ Ceylon Railways,” by Mr. J. R. Mosse; 
“The Different Modes of Erecting Iron Bridges,” 
by Mr. T. Seyrig; the inaugural address of the 
President, Mr. Abernethy; “* Deep Winning of Coal 
in South Wales,” by Messrs. Brown and Adams; 
“Portsmouth Dockyard Extension Works,” by Mr. 
C. Colson; “Plant and Temporary Works employed 
at the Portsmouth Dockyard Extension,” by Mr. 
C. H. Meyer; “ Weight and Limiting Dimensions of 
Girder Bridges,” by Mr. M. am Ende; “ Tide Gauge, 
Harmonic Analyser, and Tide Predictor,” by Sir 
W. Thomson; “Comparative Endurance of Iron 
and Steel exposed to Corrosive Influences,’’ by Mr. 
D. Phillips; “The Actual Lateral Pressure of 
Earthwork,” by Mr. B. Baker; “The Relative 
Value of Upland and Tidal Waters in Producing 
Scour,” by Mr. W. R. Browne; “ Torpedo Boats 
and Light Yachts for High Speed Steam Naviga- 
tion,” by Mr. J. I. Thornycroft; and “ Production 
of Paraffin and Paraffin Oil,” by Mr. R. H. 
Brunton. It will be seen from this list that nearly 


= 


| every branch of engineering was represented, 
while the majority of the papers dealt with subjects 
| of special interest and of such a character as to 
evoke excellent discussions. It is in the facilities 
which it affords for the thorough discussion of the 
papers read that the Institution of Civil Engineers 
has one of its greatest advantages over kindred 
scientific societies. If a subject of importance is 
brought forward at the Institution ample oppor- 
tunity is afforded for the expression of the 
opinions of the members and others upon it, and 
there is no hesitation in devoting two or more 
evenings to the discussion of one paper if the 
interest exhibited in it is such as to warrant that 
course. At the meetings of other societies we 
could name, where the reading of a number of 
papers is crowded into some two or three consecu- 
tive day’s meetings, it is but rarely that the discus- 
sions are at all so full as they should be. We lately 
too, in reviewing the last-published volume of the 
Transactions, commented upon the excellent plan 
which has been adopted of giving considerable 
space to written remarks upon the papers read ; 
this is a feature which might be adopted with great 
advantage by other kindred societies. In speaking, 
however, of the success of the recent session of the 
Institution of Civil Engineers, and of the progress 
made by the Institution as a whole, it is only right 
that we should refer to the very important extent 
to which that progress is due to the labours of the 
secretary, Mr. James Forrest. Mr. Forrest has 
now given the Institution twenty-five years of con- 
tinuous service, while prior to that period he had 
served the Institution unofficially for seven years 
more ; and it is worthy of record that during Mr. 
Forrest’s secretaryship the names on the register of 
the Institution have increased from under 800 to 
4000, a fact which speaks for itself. With what skill, 
judgment, and energy the duties of Mr. Forrest 
have been performed is well known throughout 
the profession and deserves every recognition, and 
we can only express the hope that the Institution 
may very long continue to benefit by his ability and 
experience. 


GEOLOGY oF New ZEALAND. 


The geology of New Zealand was almost entirely 
unknown, until in 1859 the Austrian scientific expe- 
dition, on board the frigate Novara, touched these 
islands and left there one of its most distinguished 
members behind, Professor von Hochstester, of 
Vienna. This eminent geologist had another German 
gentleman, who wasa resident of New Zealand some 
years before, as an intelligent and studious com- 
panion upon his geological excursions, and he was 
able to undertake the completion of these researches 
when the professor was obliged to return to Europe, 
after he had given some public lectures on the 
general geological features of the islands. Mr. von 
Haast continued his work from 1860 to 1876, and to 
him we now owe a large work entitled “ Geology of 
the Provinces of Canterbury and Westland,” which 
|appeared at Christchurch, New Zealand, and is 
‘splendidly got up. This book of Mr. von Haast’s is 

ot considerable scientific interest, in so far as it 
'reveals the nature of the southern Alps, which are 
‘crowned by the gigantic Mount Cook, 4023 metres 
high, and which are full of glaciers and glacial 
phenomena. The rocks which constitute the 
Southern Island are for the greatest part of the 
archaic type, consisting principally of gneiss, granite, 
mica-schist, phyllite, quartzite, and felsitic rocks. 
| They are partly covered by paleozoic strata, which 
are folded up into innumerable troughs and saddle- 
backs throughout the province of Canterbury, and 
| which partly belong to the carboniferous period, so 
that there are prospects for a future discovery 
‘of coal beds. The tertiary formation is very ex- 
tensively represented by three groups of stratified 
| rocks, which differ in organic remains. By far the 
greatest interest, however, is offered by the exten- 
| Sive volcanic phenomena of the island, and among 
them the extinct volcanoes upon the Bank peninsula, 
jeast of the town of Christchurch, are prominent. 
| This peninsula, now only connected by bands of 
low and recent deposits with the mainland, was 
| once a complete island, formed wholly by volcanoes, 
which rose up from the bottom of the sea. The 
special construction of such an extinct volcano has 
| been made visible by a tunnel of 2620 metres 
| length upon the railway between Christchurch and 
Littleton, which has pierced through the walls of a 
volcanic cone and thus has laid bare its structure of 
successive streams of lava and beds of scoriz, ashes, 
and tufae, which are again intersected by dykes of 
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younger volcanic rocks. This is perhaps the first 
volcano through which a railway has been con- 
structed. Another peculiarity of these islands is 
the extremely frequent occurrence of bones of those 
large wingless birds, which by the aborigines were 
called “ Moa,” and which belong to the family of 
the Dinornithidw, of which the largest representa- 
tive, Dinornis maximus, has reached the consider- 
able height of 104 ft.; the largest deposits of these 
bones were found in the Point cavern and the 
marshes of Grenmark. There is now no doubt that 
these gigantic birds were contemporaneous with 
man, and that an early human race were moa 
hunters in these islands, who lived upon the 


while the bottom remains good. Full particulars and 
details are given of this plan, which is said to be more 
economical in every way than that ordinarily in use. A 
paper by John W. Cloud “On Steel for Bridges,” is also 
given. 

The American Manufacturer (Pittsburg, May 13) 
describes and illustrates the Lechner coal -cutting 
machine, which is asserted to be cheaper and lighter 
than any other machine at present in use, the weight 
not being more than half aton. The cutting is per- 
formed by a revolving horizontal cutter bar, from 
3 ft. to 4ft. in length, driven by two small engines 
attached to a stationary frame. It is revolved by two 
endless steel chains. A cut3 ft, to 4 ft. wide, 4in. high, 





flesh of these birds at a time when the gla- 
ciers extended very much below their present 
boundaries, for bones, tools, and other remnants 
of these early moa hunters are frequently met 
intermingled with bones of the now extinct 
Dinornithide. It appears that both the human 
and the bird race found a joint extinction, because 
it is only after a considerable lapse of time that 
remnants—chiefly kitchen offal and heaps of mus- 
sels and shellfishes—of a quite different race of 
man—are met with, until at last the present abori- 
gines, the Maori, made their appearance, and were 


found by Cook in a healthy and flourishing | 


condition, but who are now fast dying out under 
the influence of the European colonisation, so 
that, ere long, they will also have to be counted 
among the extinct races of mankind. We see thus 
New Zealand offering us a striking example of the 
ever active generative and destructive powers of 
creation. 


FOREIGN TECHNICAL LITERATURE. 
Tue second May number of Dingler's Polytechnisches 
Journal (Augsburg) has, as usual, descriptions of a 
number of new patents, amongst which are several 
improvements in steam engines, the Tulpin rotary pump, 
details of new inventions relating to smelting, and others. 











The American Engineer (Chicago) for May contains an 
interesting paper by Augustine W. Wright, C.E., “On 
the Adhesion of Spikes, Nails, and Screws in different 
Woods.” The series of papers on the ‘ Manufacture of 
Iron and Steel” is continued; and some formule are 
given for ascertaining the horse power of windmills. 





La Lumiére Electrique (Paris, May 31) contains a 
review by Th. du Moncel, of Graham Bell’s paper “On 
the Production of Sound by Radiant Energy,” an article 


by M. Lachinoff, copied from L’Electricité Russe, “ On | 
Possibility of Constructing a Dynamo-Electric | 


the 
Machine without Iron,” and several other interesting 


papers. 





Returning to the question of the falling prices of 
Biscayan iron ore, the Revista Minera (Madrid, May 24) 
points out that it is a matter of very great importance 
to discover whether this reduction is owing to circum- 
stances within the control of Spanish mineowners, or 
whether it arises from outside causes, such as the 
reduction in the amount of finished material produced, 
the competition of foreign ores of equal quality, or the 
employment of poor mineral by the dephosphorisation 
process. The editor promises to give his opinion ina 
future number. 





La Nature (Paris, May 21) describes the system 
employed at the Hopital de la Piti¢é for disinfecting 
sewer gas by means of nitrous oxide. The gas passes 
into an earthenware cylinder about 4 ft.in height, filled 
with charcoal sprinkled with nitro-sulphuric acid. 
moisture contained in the gas condenses on the charcoal, 
setting free the nitrous oxide contained in the nitro- 
sulphuric acid, which destroys the sulphuretted hydrogen 
and all deleterious matters. It is suggested that pos- 
sibly this system may prove to be the solution of the 
sewage problem. 





In an article on the breakage of car wheels, the Rail- 
road Gazette (New York) of May 13 points out that 
although it is certain that more wheels break in cold 
weather than at any other time, it must not be at once 
taken for granted from this fact that cold is the only 
cause to be considered, and that numerous accidents 
occur from the wheels being subjected to unnecessary 
strain by not being at the right distance apart, and being 
incorrectly gauged. Much depends upon the form; and 
the need of some practical method of testing their quality 
is strongly urged. 





The Iron Age (New York, May 12) has a description 
and illustration of a new bottom for Bessemer converters 
introduced by John O. Stanton and Charles F. Manners, 
of Scranton, Pa., the principal of which is setting the 
tnveres in an inclined position, and leaving the bottom 
solid. This obviates the usual wearing away of the tuyeres 


The | 





and 5 ft, deep can be made in from six to eight minutes ; 
| whilst the bar can be withdrawn, and the machine 
|moved on and put to work on the next cut, in two 
minutes. 


According to the Bulletin of the American Iron and 
| Steel Association (Philadelphia) for May 4 and 11, the 
coal measures of the Pacific slope are being rapidly 
developed ; and it is expected that San Francisco will 
|receive a much larger proportion of its requirements 
from this district than formerly. Several new steamers 
have lately been built especially for the trade calculated 
to carry 22,000 tons monthly. 

Statistics are also given of the average charges for 
the transport of iron ore and other materials on Ameri- 
|can railways. These vary on the different systems from 

# cent to 13 cents per ton mile. 





| The Army and Navy Journal (New York, May 7) 
jextracts the following remarks from the New York 
Evening Post on the subject of the Keely motor. “ After 
describing some astonishing experiments with the motor, 
Mr. Green, the president of the Keely Motor Company, 
| said: ‘ Equally astonishing were the experiments made 
| with the Keely cannon, a little bronze gun firing 1-in. 
| balls. The instant the vapour is introduced, the ball 
| leaves the gun with terrific force, piercing 9 in. of plank. 
After firing 20 rounds, the gun was perfectly cool, and 
there was absolutely no recoil.’ Mr. Green wound up 
by saying that he did not blame the public for believing 
that Keely was an impostor, and that he himself was 
crazy.” 





The Zeitschrift des Verwandes der Dampfkessel- 
Ueberwachungs - Vereine (Breslau, May) contains an 
abstract from the official statistics of German boiler 
| explosions during 1879. The total number of explosions 
was 18; 36 persons were killed and 32 injured. The 
causes are stated to be as follows: 


Corrosion of plates eee 3 
Insufficient water supply ? 7 
Faulty construction ... eee eco 5 
Insufficient cleaning = 2 
Unknown ove 1 
| 18 


| Reports are also given of the working of the society 
| with suggestions as to the method of inspection. 





The Scientific American (New York, May 14) devotes a 

long article to describing the works of the M‘Cormick 
Harvesting Machine Company. It refers to the progress 
of this particular industry, from the first construction of 
a reaping machine by Cyrus H. M‘Cormick in 1831 up 
to the present time, when this one factory produces over 
30,000 machines annually. 
| Inthis number there are articles on the Keely and 
Gamgee motors; and it also contains an abstract of a 
paper read by Mr. R. Ralston Jones, before the Weston 
Society of Engineers upon the hydraulic machinery 
applied to working the lock gates of the Des Moines 
Rapids Canal, with diagrams of its arrangement. 

Messrs. Molera and Cebrian, of San Francisco, have 
written to this paper claiming priority of invention of 
the system of distributing the electric light, described by 
Mr. Tchikoleff in La Lumiére Electrique some time ago, 


The Industrial News (New York) for April gives 
| some details of the pipe line of the Hepburn Oil Pipe 
Company, which is intended to convey the crude petro- 
leum from the wells in north-west Pennsylvania direct 
to the refineries on the coast. The pipesare of wrought 
iron, 6in. in diameter, and are laid about 20 in. below 
the surface of the ground. To force the oil over the 
elevations, pumping stations are required. These 
stations consist of two iron tanks of a capacity of 30,000 
to 37,000 barrels each, with the necessary buildings. 
The engines are of 1000 horse power each, placed side 
by side, but working independently, although the valve 
motion of each is controlled by the other. Each engine 
drives a double-stroke pump, with 28 suction and supply 
openings. A barrel of oil is driven into the pipe by each 
stroke. The pipes are subjected to an average pressure 
of 1000 1b. to the square inch. 


The American Machinist (New York, May 28) contains 
a paper presented by Charles E. Emery, Ph.D., to the 





” 


American Society of Mechanical Engineers, “ On Experi- 
ments with Non-Conductors of Heat, as applied to the 
Protection of Steam Pipes.” Dr. Emery said that the 
result of his experiments showed that hair felt was 
the best non-conducting material. Taking the value of 
this as 100, he considers the proportions of the other 
materials to be as follows: 


Mineral wool, No. 2, 2in. thick... 83.02 
Sawdust, 2 in. thic enn a 68.00 
Mineral wool, No. 1, 2 in. thick ... 67.60 
Charcoal, 2 in. thick ‘a ‘os 63.20 
Cross-cut pine, 2in. thick 55.30 

, 2in. thick ... am 55.00 
Asbestos, 2 in. thick on ose 36.30 
Air space, 2 in. ‘ eco ca _ 13.60 

These figures show that an air space is of very little 


value for the purpose. This is in consequence of the 
circulation which takes place within it. The author con- 
sidered that it was really the air held captive in these 
various materials which acted chiefly as the non- 
conductor; but when connexion was allowed to take 
place this action was partially lost. 

In a paper “On the Coal Industry of France in 1850 
and 1880,” La Houille (Paris, May 19), gives the follow- 
ing figures, showing the increase in the production and 
consumption of coal during that period : 





- Production. Consumption. 
1850... eee 4,433,567 7,225,267 
1860 ... 2 5,950,695 14,270,252 
1870 ... 13,330,308 19,109,958 
1879... es» 17,110,979 24,866,517 
1880 ... 19,412,112 28,047,126 


It points out that the French coal districts are quite 
capable of supplying the whole quantity required for 
native consumption; but that in order to enable them 
to compete with foreign coals, it is necessary that a 
complete and economical system of transport should be 
organised. 

Speaking of the export trade with Egypt, which 
during 1878;1879, and 1880, amounted to 20,000 tons of 
coal, and 34,000 tons of patent fuel, Za Houille considers 
that this trade may be considerably increased, and that 
it will lead to the greater development of the southern 
coalfield. 





The Revista General de Marina (Madrid) for May, 
contains an account of La Maquinista Terrestre y 
Maritima, a company which was founded in Barcelona in 
the year 1856, for the construction of steam engines, 
boilers, hydraulic motors, and all kinds of metal work. 
Its works are close to the sea, at the north-east of the 
harbour, and are very extensive, the area being 17,500 
square metres. The various departments are connected 
by a network of rails. The motive power is supplied by 
engines of a force of 137 horse power. The company at 
first attempted the construction of iron vessels, and com- 
pleted two steam tugs; but the fiscal conditions were too 
unfavourable to this branch of industry, and they were 
obliged to relinquish it. A list of the works executed 
by the company is given, among which the principal 
are: A market building at the Barre del Barcelona, 
139 metres long and 51 metres wide, an aqueduct for 
bringing water to Valladolid, a steam engine of 400 horse 
power for Sres Ferrer y Vidal, of Villanueva, a hydraulic 
wheel of 13 metres diameter, for Sres Tobra y Com- 
pagnia, Castella, &c. This establishment annually works 
up 1,350,000 kilogrammes of pig iron, of which two- 
thirds come from native sources, and the rest from 
England ; 2,500,000 kilogrammes of iron plates, of which 
four-fifths are Spanish, as well as all the bronze and 
copper used; and 33,000 kilogrammes of English steel 
bars. 





The Giornale dei Lavori Pubblici (Rome, May 25) 
quotes and comments upon an article from L’Echo 
Industriel on the subject of the new tariffs adopted upon 
the Italian railways. With a view to securing the inter 
national traffic which will pass through the St. Gothard 
Tunnel, these companies have lowered their rates for such 
goods, although the tunnel is not yet open; and they 
have even reduced the rate for imports into Italy itself 
below what they charge for the internal conveyance of 
native products. This policy has called forth remon- 
strances from various Italian chambers of commerce. 

The same paper states that during the year 1880, 69 
workmen were killed by accidents in the St. Gothard 
Tunnel, and 225 were seriously wounded. It is expected 
that the work will be completed at the end of the year ; 
and plans for the electric lighting of the tunnel are under 
consideration. 

A company of a somewhat novel character has been 
formed in Rome, with a capital of 5 million lire. Its 
object is to assist in the development of communica- 
tions, pending the construction of new railways or tram- 
ways; and it intends to complete unfinished works by 
taking the contracts off the contractor's hands, to buy 
and sell, construct and work, railways and tramways, 
either independently, or in partnership with other bodies, 
to form, promote, assist, and amalgamate railway and 
tramway. companies, and to complete all financial opera- 
tions necessary for these various undertakings. 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING Nos. 
MAY 30, 1881, and 
In the Cases of Inventions communicated from Abroad || Dates. 
the Names, &c., of the Communicators are given in May2% 
Italics after the Applicants’ Names. 9311 

Nos. NAMES, &o. 

— OF APPLICANTS. ABBREVIATED TITLES, &c. 2312 

ates. 

—_—<—<——|§ || 9318 

1881 

May24 2314 

2249 C0. L. Friedlander, square ae heating dwelling-| 
Jonkoping, Sweden. || 2815 

2250 | P. Westfield, Lewis- Menutastase of ice, and apparatus || 2316 

m. therefor. } 

2251 | G. Quick, Buxted. Breechloading mechanism for ord- | 2317 

nance | 

2252 | E. James, Tipton, | Annealing furnaces. || 
and E. Handley, || 2318 
Birmingham. 1} 

2253 | Morgan-Brown. Roth. | Railway signals. | 

2254 | Wedekind. Hofmann | Brick-pressing machines. || 2819 
and Duebera, | 

2255 G@. Hookham, Bir- | Rackets or racket bats used in | 2320 
mingham. lawn tennis, &c. i 

2256 | Lake, Allison. Supporting structures for electric|| 2321 

wires or conductors. (Complete || 2322 
specification), || 2823 

2957 18. 8. Kirwan, London. | Revolvingstands for books,&c. —‘|| 

2258 n. McKenzie. | Tricycles. | 

2950 | Haddam, Zansen, Fog-horn apparatus. | 

2260 | Lloyd Wise. Aié/ne. | Phosphor lead bronze. | 

2261 | J. a West- | Permanent way. || 2824 
minste i} 

2262 2. Martien, Railway switches or points. || 2825 

2263 | J.C. Cuff, London. | Effecting elec measurements. || 

2264 | W.C. Barney, senten.) Gl Cables ¢ © conductors for electrical | ! — 

2265 | J. T. Gent and H. G.| Telephone transmitting apparatus. || May27 
— Leicester. | || 2827 

2266 | E. and L. J. Crossley | Spinning, and apparatus therefor. ! 2328 
and W. Sutclifie, 

Halifax. 

2267 | W, E.Carrington and | Dyeing hats. |} 2329 
Ww. Torkington, | 
Stockport. 2330 | 

2960 | E'seuith, 1° Cuttl sles & | 

2 uttler, | Spinning and twisting. || 2331 
W. Shaw, Bradford. a me } 

2270 | Emmott. Appenzeller. Spinning wool and other fibres. 

2271 | Budenberg. Sudenberg — pe vacuum and other); 2332 
and Schaeffer. 

2272 | J. W. Swan, New- Pm od batteries for storing || 2333 
castle-on-Tyne. electricity. 

2273 | E.C. Healey, London. | Propulsion of vehicles and appa-|| 2334 

ratus therefor. 

2274 | W.G. White and R.A. | Dyecolours for use in polychromatic 
A. White, Crayford. printing. 5 

2275 | A.C. Bamlett, Thirsk. | Reaping machines, and apparatus|| 2336 

| _ for binding cut crops into sheaves. || 2337 

2276 | J. McI. Shaw, Glas- | Kitchen ranges. on08 

gow. | 

2277 | D. Tee, Smyth, Hart- | Sewing books and other articles. 
ford, Conn. | 2339 

2278 | A, Verity, Bramley. | Couplings for screw propellers and || 2340 

| other shafts. 

2279 | W. E.Crossby, Chelms-| Machinery for digging land. 2341 
ford, and A. Carey, | 
Rochford. || 2342 

2280 | 8. Ford, London. Gas engines. | 

2281 | J. BE. Ellison and H. | Ventilators. 2343 
Fourness, Leeds. } 2344 

2282 | Clark. Letorey. | Artistic hangings or fabrics. 

2283 | Clark. L£udge. Making wire fabrics. (Complete|| 2345 

May25 specification). 

228% | G. Allibon, T. Turton, | Steam generators. 

and J. Jones, Liver- | | May ¥ 
34 

2285 | Allison. Chardemitte, Covers for cheese. &c. 

2286 | W. Bevitt, Romford. | Self-acting latch. 2347 

2287 | H. 14 Preen, K idder- | Lamps. . 

234 

2288 | W. 74 Glasgow. Weenies gauze and analogous om 

fabri 2 

2289 | G. Allix, Cubitt Town. Self- filling and discharging buckets. 

2290 | H. Moore, Liverpool. | Corrugating tubes or cylinders. 2350 

2291 | J. Neil and J. L. Cor- Propulsion, steering, and mancuv- || 2351 

: bett. Glasgow. | _ ring of steam ships. 

2292 | D. Nichols, Leeds. Layiug gas and other pipes, detect-|| 2352 

ing escape of gas or other fluids. 

2293 | Mills, Conn. Piston valve musical instruments. || 2353 

2294 | A. Pope, Slough. Regulating supply of gas to gas- 

urners. 

2295 | A. B. von Podewils, | Treating refuse matter, (Complcte 

unich. | specification). || 2354 

2296 | J. W. Wilson, Barns- Construction of ring frame bobbins. 908 
ey. | 2 

2297 | R.A. and R Stanley, | Self-actinz railway signalling appa- 
Manchester. | ratus 2356 

2298 | A. — Birming- | Fastening buttons to boots. 

2299 | W. i. "Price, Wrexham. | Cleaning perforations of revolving || 2357 

screens. 2358 

2300 a 1 Saint | Cots, &c. 9359 

2301 | 0. F. Viola, London. | Skirts of ladies’ dresses for use when | May30 

riding on velocipedes. 2360 

2302 | Hinde (Sjdberg), | Explosive compound. 

2303 | Clark (Holy). | Fluid meters. (Complete specifica- || 2361 

tion.) 

2304 | W. Crookes, London. Exhibition of electric light 2362 

2305 | Lake (Kendrick Loom | Weavers’ haraess. 

Harness Co.) | 2363 
Fone A Lake (Koch), Manufacturing manure. 

ay 

2307 | LA. eaee,! Middle- | Arm-pit dress shields. (Complete i 
town, U.S specification ), | 2365 

2308 | J. King. Pinxton, | Signalling on railw: 

2309 | J. £male, Southwark. = colour Somer printing ma- 

| chines 

2310 | W. Mather, Man- | dyeing, washing, ‘ea 

chester. g, and soaping cotton, | 


2366 | Soe. 
2367 | J.C. i and G, 
G. Lind, 





. Paris. 
| F. McCance, Belfast. 


. =. M. Allender, 
. F. shaw London. 
Smith, Goudhurst. 


R. Good, Carshalton, 
and T. Dean, Croy- 


don. 

H. Whitehead, Buck- 
nall, and T. Dodd, 
Winsford. 

Pitt, Seegmiller and 
Ransford. 

G. W. Ewens, Percy 
Hall 


J. T. Donald, Glasgow. 


| M.P. Browne, London. 


Johnson. La Société 
La Force et la 
Lumiere Société 
Générale d Electri- 
ctté, 

W. I. Palmer, Read- 
ng. 

Clark. Howland, 


Clark. 


J. Overton, Coventry. 
F. F. Bastier, Paris. 


O Neil, 


T. Green, Northamp- 
ton. 
A.C. Fontaine, Lon- 


don. 
C. C. de Montblanc 
and L. Gaulard, 


Paris. 
J. W.Gray, Birming- 


m. 
Jacques. Attwood. 


Clark. Garnier. 


J. Hamlyn. Exeter. 
Haddan. Morel. 
L. Field, Birming- 


ham 
J. oe Davison, Sunder- 


w Fraser, Liverpool. 
L Turton and G. 

Allibon, Liverpool. 
H. Empis, Paris. 


F., J., and E. Firth, 
Dewsbury. 

W. Carter, Oldham. 

Pp. L. M. Gadot, 
Paris. 

Lake (Pets): 


J. } ey, Butter- 


Py 7 “H. Smythe, 
Athlone. 

A. Pegler and T. J. 
Watson, Retford. 

W. Goodall, Liverpool. 


Ww. Chess, London. 
A. Brockle 


= bank, | 
xt. 

gS 2 ‘Dalrymple, 
Gardner, q 

J. Gwynne, Ham- 
mersmith. 

Schneider. Dette. 


T. Robinson, Leeds. 

T. Bell, Saltburn- 
by-the-Sea, and W. 
Ramsay, Tursdale. 

G. Peacock, Starcross. 

H. J. Murcott, Lon- 
don. 

J. F.N. Macay, Chara- 
poto, 8. 

W,, Walker, Radcliffe 

T. F. Scott, London. 

R. M. Greig, Edin- 


ureh. 
8. J. Pocock, Vauxhall. 


G. Bos, Roscrea, Ire- 
J. Neil, ; Glasgow, and 


J. Kerr, Greenock. 
Guhl and 


Altona. 








NAMES, &c. 
OF APPLICANTS, ABBREVIATED TITLES, &c. 
J. Kenyon and W. | Paper-cutting machines. 
———. Black- 
urn. 
|B. Cooman and P. | Metallic pipe joint for fire engines. 
Dallard, Paris 


Woven fabrics suitable for table 


napkins, &c. 
Preservation of butter, 
Knitting machines. 


Collecting and discharging fallen | 


leaves, hope. 
Purifying, uminating, and other | 
Gases. 


Compensating expansion and con-| 
traction of railway signal wires. 


Ploughs. 
Manufacture of finings, &. 


Raising and oes pai. 
Abdominal belts and fastenings. 
Secondary electric batteries. 


Receptacles for biscuits. 


ae and ond pelveing ores, and 

saving gold and) 

+ nl in sluices and flumes. | 
mpees for locomotives. 


Apparatus to facilitate swimming. 
Moulding human and other figures} 
from paper pulp, &c. (Complete 
specification), 
Fastenings for laces, 
window-blinds, &c. 
Frictionless castor. 


System of hydraulic telegraph. 


Non-conducting ceilings and floors | 
and partition walls. 

Navigable — and propelling | 
and steering the same. 

Furnaces for copper and method of 
varying the electrical cece 

om of copper. 


Carriage lamp adjustments. 
Graters for nutmegs, &c 


Stoppers for bottles. 


Ships’ water-closets. 


Manufacture of screw propellers & | 


apparatus therefor. 
— of white and coloured || 


Brickmaking machines. 
Gas regulate 


| Elec’ trical lighting apparatus. 


| 
| 





Materials for the disinfection of 
fecal and other like matter, which 
when disinfected may serve as) 
manure or fuel. 

Looms. 


Permanent way of railways. 
— -rubber valves, sheet washers, 


| Ceilings, partitions, and architec- 
tural and decorative mouldings. 
Rotatory heels for boots and shoes. 
ae together stairs, platforms, 
tages, or flooring. 
a. bottoms for Sarnitare. 


cords of 





| 





| 
| 
| 
| 
| 


| | 


i 


Chambers wherein a low tempera- | 


ture is maintained for storing 
— &c., on board ship or on 


| _ shor 
Pump “and pistons for petroleum 


drawing, roving, 
ning fibrous substances. 
PY — for washing coal, &c. 


Screw propellers. 
Arranging the orchestra of theatres, 


&e. 

Apparatus for filtering, applicable || 
dissolving or extracting. 

Pt. motion for looms. 


New disinfectant and antiseptic 
compoun 
Paper-cutting machines. 


Cleaning milk vessels and appa- 


ratus therefor. 
Pocket knife. 


Motive power engine. 
Covers for sewing machines. 
Water-meters and water-moters. 


| 
| 
| 
| 
i} 
| 
| 
] 





Nos. 
and 
Dates. | 


Mayo! 
2368 | Specht. Schumann. 
2369 | 8. Cohne, London. 
2370 | Newton. Nathan, 
2371 | J._ H. Annandale, 
| wade. 
2372 | B.C. Scott, London. 
2373 | 8. C. Lister, Manning- 
2374 | G. E. Webster, Not 
| ham, neal 


NAMES, &c., 
OF APPLICANTS. 





ABBREVIATED TITLES, &e, 


Hand carte. 

Electric lamp. 

== for working slide-valves of 
Knotter or strainer plates. 
ee signals and points on rail- 
Combing and dressing machines. 


Gas burners, ga globes, and 
heating apparatus 








GRANTS OF PROVISIONAL 


PROTECTION FOR SIX MONTHS. 


For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents, 


I.—Announced May 31. 




















No. Name. No. | Name. No. Name. 
1881 1881 1881 
1459 | Baird. 2123 | Williams. 2175 | Lake 
1523 | McFarlane & 2125 | Figge. (Maiche). 
Lumsden, | 2127 | Brewster. 2177 | Blinkhorn & 
1574 | Harris, 2129 | Lake Grosbert 
1664 | Bliss. (Pleischl). (Armann). 
1699 | Wetter 2131 | Engel (Kock) 2179 | Dixon 
(Jennings). | 2133 | Lake (Jacobs (Koenig). 
1813 | Shaw. and Jacobs)| 2183 | Pieper 
1883 | Greer. 2135 | Abrey, (Stern). 
1977 | Oram. 2137 | Southwood. | 2185 | Groth (Lugrin 
2047 | Blumm. 2139 | Rowatt, and Nord- 
2087 | Osborne. 2141 | Taylor. mann). 
2089 | Newton. 2147 | Bartholome w] 2187 | Allan. 
2091 | Keith, 2149 | Shillington, 2189 | Hughes. 
2093 | Chatiaway. | 2151 a 2191 | Hailes. 
2095 | Tweedale, 2153 2195 | Warburton. 
2101 | Nevill. 2157 Boul (Bek & | 2199 | Trabshaw & 
2103 | Bastand. Leyshon. 
2105 | Jeune. 2159 Apel, (Aardy). 2201 lake, 
2107 | Haddan 2161 | Burdess. 2203 | Johnson 
(Forbes). 2163 | Champion, (Highfield). 
2109 | Lindley. 2165 | Wolff 2205 | Haddan 
2111 | Urquhartand| (Mollerup), (Bjerke). 
Lindsay. 2167 | Askew and | 2207 | Armstrong. 
2113 | Solvay. Aird, 2209 | Ticehurst, 
2115 Careless. 2169 | Beilby. 2211 | Timmis. 
2117 | Noad. 2171 | Stone. 2213 | Samuell 
2119 | Pocock. * 2173 | Walters and | 2215 | Allen. — 
2121 | Lake (foot). Hewitt. 2219 | Imray 
(Afartin). 














COMPLETE 


|| OFVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 


SPECIFICATIONS. 


For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 
























































No. Name. No. | Name. | xo. Name. 
1881 1881 1881 
2226 Dean. 2283 | Clark (Zdge).| 2307 | Canfield, 
2234 Raoul. 2295 | Podewils. 2328 = Bastier. 
2256 Lake 2303 Clark (Holly). 
(Allison). 
NOTICES TO PROCEED. 
1,—Time for entering Opposition expires Friday, 
June 17, 1881. 
No, Name. No. Name. No. Name. 
188 1881 1881 
5503 | Smith, 544 | Adamson. 1661 | Hiilman, 
1881 573 | Hodgson. 1696 | Pitt (Lugo). 
264 | Apps. 629 | Clark 1719 | Thompson & 
268 | Lister. ( Oudoily ). Thompson. 
285 Livesey. 701 | Clark 1795 | Schén 
302 Lake (Closson). (Leuffgen) 
(Frobeen). 712 | Clark 1820 i 
308 Wetter ( Dudoiiy). (Schloesing) . 
(Rollier). 760 | Anderson 1936 | Kichardson. 
311 | Newton (Goodman), | 1964 | Heath and 
(Batonnier)] 943 | Faulder, Heath. 
315 | Skerrett. 951 | Banks. 1974 | Lay and 
335 | Fletcher. 1003 | Wirth Bulfo:d. 
337 | Hinks and (Gaupp). 2016 | Johnson 
Hooper. 1334 | Mackay. (Crocker). 
366 | Worth 1522 | Lake 2043 | Whiteman 
(Beins and (Knowlton). (Newton). 
Beins). 1641 lum. 2206 | Clark 
416 Wilson. 1649 | Boult (Hammer- 
433 . Bulpitt. (Seaton), stein), 
501 | Padbury. 2226 | Dean. 
Il,—Time for entering Opposition expires isi 
June 21, 1881. 
1881 1881 1881 
322 | Cullen, 377 | Field and] 411 Wodgkinscn. 
334 | Burns, Cotton. 414 Lake (Fil/on 
350 | Smith, 378 | Offord. | and Capi- 
352 | Howard and | 382 | Lansley. | tant). 
Neale. 397 | Rogers and] 417 | Maskelyne. 
361 | Scholefield. Rogers. 436 | Poirson. 
365 | Cooper. 398 | Haddan 437 | Chapelain 
372 Wolff (Leh- (Colassot). 651 | Clark 
| mann), 406 | Hopkinson. | (Benavides 
| ) and Arthur) 








































































































ENGINEERING. © 


[JuNE 3, 1881, 







































































































































































































4985, 4989, 5009, all of the 


year 1880. 













PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 


DUTY OF 50/, HAS BEEN PAID AND REGISTERED 
















2082 
2182 


2203 


2228 


ny 
oon 


No, | 
1878 


~y 
} 
lc 
so | an 








Name. No Name No. | Name. 
1878 | 1878 
Touquet. 2375 Clark 2192 Lake (Arery). 
Wirth | (Hickok) 2282 | Rendel. 
| (Miller andi 2322 | Hoit. 2408 | Lake (Lay). 
Packard). 2130 | Pitt (Schloe- | 2423 | Noble. 
Parnell and | sing). 2177 | Ullrich, 
Simpson. 2157 | Waters. 2285 | Vacherot. 
Tylor and | 2191 | Lister. 2396 | Edison, 
Tylor. | 








PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 


DUTY OF 100/. HAS BEEN PAID AND REGISTERED. 


Name. 


No. Name. No. 








ll 





| 
| 


1894 | Ford. 1937 


Name. 


Marsden. 
























































of food. The walls are double and constructed to withstand both 
heat and damp. The end compartment carries apparatus for com- 
pressing, cooling, and drying air, and for charging it with ozone 





or salicylic acid. One of the two receptacles 11 is filled with water, 





























570 
= | . - | - No os PATENTS WHICH HAVE BECOME VOLD. and ms ome —_ air ——- can nw com [= by forcing the 
o. | Name. No. | Name. s . - water from the first receptacle to the secon the hand pump 9 
| | _: a Fiveugh Ben-Payment of the Third aver boheme teste te oem. Air enters the receptacle that is —. emptied by inlet valven, ced 
1881 1881 | 1881 | eventually is transmitted to the ice chamber 17, from which after 
754 | Singer and | 1486 | Chadburn. 2042 Hornsby. No. Name. No. Name. No. Name. passing successively through two baths of sulphuric acid, a vessel full 
| Metcalfe, 1574 | Harris 2050 | Sterling. of calcined kaolin, and a chamber containing salicylic acid, it finds 
1195 | Brewer 1734 {| Remmers 2051 | Neave. 1878 1878 1878 its way into the compartment conts aining | the perishable substances. 
} gifs art. ‘ 1938 | Price (Ras- | 1979 Michoud. 1998 | Lake (October 11, 1880), 
Debayeuxr).} 1761 yka-Rad- 2127 rewster. iller & Co.) 1980 erry. (Pezerat 
eT Ndneaky, | 3317 | Lake neg aoe | Fone (Pevera! _ |_ 4124. Ventilating Sewers, &c.: T. H. Mitchell, 
2 (Splitdorf), | 1796 | Morris. Delany). 1911 | Westwood, 1983 | Roger. . minet). London. [(d. P 13 Figs.)—Consists in connecting the sewers by 
1350 | Williams and) 1904 | Martin. 2234 | Raoul. 1942 | Clapham. 1984 | Yardley, 1999 | Langshaw. pipes to domestic and other chimneys. (October 11, 1880), 
| Morris. 1937 | Jacoby and | 2283 Clark (Zdge).| 1946 | Russell. 1935 | Brydges 2005 | Fox. 4150. Looms: W. R. Lake, London, (C. Z. Skinner 
1363 | Bickerton & Jennings. | 2303 Clark (Hol/y).| 1951 | Pickup. | (Bazin), 2007 | Sarony and and C. Tymeson, New York, U.S.A.) [ls, 4d. 28 Figs.}—The first 
Bickerton, {| 2027 | Langsford. 2328 | Bastier. 1952 | Price (Lobd- 1987 | Clapham. Johnson, part of the invention relates to devices which co-operate with the 
7 —— dell). 1988 | Cour, 2012 | Kaberry, weft-carrying neodle in that cluss of power looms known as 
PATENTS SEALED, 1953 Brophy. 1989 | Heegaard, 2014 | Newton needle looms, in which a needle is employed to insert the weft 
o 1955 | Miller, 1900 | Aubin, (Schneider.) | into the warp, The second part relates to means for inserting and 
I.—Seulsd May 27, 1881. 1958 Newton 1991 | Baker. 2016 | Peters cutting off the tufts in tufted fabrics, particularly in looms for 
— (Dehne). 1993 | Blandy, 2021 | Swan and | weaving Moquette carpets, The features of the first part of the 
} - | . 1959 | Ayers, 1996 ee, Milligan. invention include a weft-carrying needle, a stationary shuttle with 
No. Name. No. | Nae. No. Name. 1962 Macky 1997 | The Han- 2022 | Edwards. & stationary bearing, and a transferring finger for the purpose of 
| 1967 | Taylor and noversche | 2024 | Mills carrying the loop of the doubled weft over the shuttle for the 
1880 1300; 1881 is Rawlings. Maschinen- (Jenkins). reception of the selvage thread; alsoa finger attached to the sley 
4954 | Hengst. 5027 | Sutcliffe, 5362 Churchill. 1969 | Stretton. bau Actien-] 2027 | Clegg. for the purpose of drawing the selvage thread from the shuttle. 
4962 | Eades. 5042 Hargreaves &] 5504 Lloyd Wise 1970 | Pountney. Gesellschaft} 2028 | Bennett. and of evenning the thread at the selvage of the fabric; also a 
4944 | Garrood. Bracewell. 1881 (Grouven). 1971 | Garand. vormals movable weft p Ree and weft tightening finger for taking up the 
4965 | Lake (Bailey)| 5054 | Pingard. 355 Smith. 1972 | Bromfleld & Georg slack of the loops formed in the weft, and for tightening the weft 
4969 | Specht 5055 | Delord. 461 Dobson. Lacker- Egestorff | around the selvage threads, This is a long and detailed specifica- 
(Weissen- | 5093 | Cooke and 630 Thompson, steen. ( Wittig and tion, and is not susceptible of being explained within the limits of 
born). Mylchreest{ 858 Bishop. 1973 | Hilderbrandt Hees). an abbreviation. (October 12, 1880). 
4974 | Wilson. 121 | Defries. 933 Ventris. (Pelzer). | 
990 ce. 519 Andrews. 9383 arkes. <= ff q Year's Si ’ . er, ’ , y). 
an nl movi Benger andj 1110 Jenkins u. “ ae gee Year's Stamp (td. 8 figs.)—the pump B forces the feed water, which has pre- 
4997 | Morgan- Benger. (Morse). Ne ete = = Bien viously passed through a heater into the pipes #¢, where it is 
| Brown 5214 | Mewburn 1176 | Johnson. 
| (Thompson). (Aubenas). | 1216 | Rippingille 1874 1874; 1874 
4998 | Symes 5241 | Worral, (Schwintzer 1729 | Stanley. 1773 | Alliott and } 1800 | Cicognani 
5003 | Pfleiderer. Lawrence, and Graff). 1732 | U oe Frier. (Podesta). 
5017 | Morgan- | and Lea. 1297 | Welch. 1734 |?}Huch 1774 | Fryer. 1804 | Whiteley. 
Brown 5282 | Laire. 1395 - Lake (Dol- 1738 | Greathead. 1775 | Morgan 1809 | Smith. 
(Montgomery)| 5293 | Alexander bear) 1741 | Hunter. 1778 | Donisthorpe | 1810 | Newton 
5021 | Bradford. (Nikiphoroff).| 1451 | Mewburn and Clarke. ( Phillips). 
5025 | Sutcliffe. 5304 | Bigelow (Gamgee). PO Le es bed 
5026 | Sutcliffe. (Bigelow). et — 
z ABSTRACTS OF SPECIFICATIONS PUBLISHED 
{I.—Sealed May 31, 1881. DURING THE WEEK ENDING MAY 28, 1881. 
| = ws — = sa Abstracts marked with a * relate to applications not proceeded 
1880 1880 1881 with, a. — of ee ee in the Specification —— 
5006 | Arundel. 5196 | Metham. 650 | Clark (Coup- ts stat $ in each case 4 er the price; where none are mentione 
5018 | Tidecombe. | 5210 | Benger and land and the Specification is not Ilustrated. 
5023 | Hallidie. | Benger. Tingue), Where Inventions are communicated from abroad, the Names &c., of the 
5034 | White 5212 | Banks. 886 | Beaumont. Communicators are given in italics. 
5035 | Turner. 5215 | Edes. 995 | Walters and | Copies of Specifications may be obtained at 38, Cursitor-street, Chancery- 
5036 | Jay. 244 | Smith Morgans. lane, E.C., either personally, or by letter, enclosing amount of price 
5040 Devine : 5253 Glaser —_ Turner. and postage, and addressed to Mn. H. READER LACK. 
S08 | Stowe Ft ee | i a 2545. Visitors’ Tablet: A. Eliza Scott, London. 
5050 | Mirfin and 5265 | Lake 1240 | Brewer . 7 oe . 
Nieid., | \ Fowillet- (Edison). (6d. 7 Figs.)—Is a tablet upon which are (1) forms to indicate 
5068 | Culbertson Chevance). | 1299 | Pritchard whether the various occupants of the house are at home, (2) spaces 
and Brown/ 5277 | Ahiborn. 1357 Bailey (partly oe or memoranda, and (3) a pocket for cards. (June 23, 
5074 | Robathan. 5288 | Justice by Zipfand | *5°¥). 
5076 | Haddan (Dupuy). Lang sdor ff, 3229.* Fire-Lighters: J. Batchelor, London. | evaporated, and from which it is emitted as steam to the super 
_ e -aile — a. y He nag (24.\—Is fora folding fire-lighter. (August 7, 1880). beater A. Dis the steam cylinder with its — aan directy 
o } y. dd: y altes ‘ e e 
5083 | ~ — & sae giant. on me ye re Ships, oe; 3 Figen sales ai anit, com modifications of nvention are de 
| orel, S angye an au Actien 
5095 | Mitchell. 1881 | Cuunack. Geselischaft), | Relates to oil lamps fed from @ general tank or reservoir, andto| 4165, Crushingand Eliminating Diamondiferous 
avez | - 4 ar ~"’* | wick covers for such lamps, made of wire gauze and serving to S. Stonestreet 
5137 | Henley. 223 | Haddan 1372 | Clapp and a t the oil f the wicks.” (S ber 16. 1884 Conglomerates: W. Hartnell, Leeds. ( s 
5147 | Rolfe | _ (Leytens). Griffiths. attract Che cl ame he wicks,” Meptenaser 16, L000). Kimberley, South Africa), (6d. 9 Figs.j}—the conglomerate is 
5163 | Williamson, 327 | Haupt. 1389 | Boulton. 3992. Manufacture of Piled Fabrics: D. Scott, | tipped on to a platform, and then passed through one or more 
| Swindells, | 343 | Brewer 1410 | Collier. Manchester. [8¢. 13 Figs.|—Kefers to Specification 3300 of | pairs of smooth or ribbed rollers to the circular pan f. The rollers 
& Swindells (Alves). 1424 Forster. 1879, and is for producing damask figures of weft pile such | 7 may be constructed as shown at Fig. 4, or be built =p of alternate 
5173 | Bolton and 360 | Davidson, 1447 Siemens that they can afterwards be easily cut in the usual way longi- | layers of steel and cast iron as in Fig. $ and in Fig. 2, From the 
|  Wanklyn. Steele, and) (Siemens & | tudinally of the cloth. The cloth is woven with a pile all 
5179 | Coulthard & |} Lyon. Halske). over, but with the distinction that the pattern is woven with a 
| Hetherington] 471 | Haddan 1537 | Haddan fast pile, and the ground with a loose pile. After cutting, the 
5191 | Barghardt. (Rankin and (Hathaway loose pile is removed by burning the back, or by teazling, or by a 
5193 | Greenwood, | Randall). & Taylor). special method arranged for in the weaving, whereby after the L : Fig.4 
Helliwell, 622 | Timby. removal of certain warp threads specially provided the pile w.ll 7 
Hammond. fall out. (October 2, 1880). 
niu and Holt. ! 4014.* Preserving Animal and Vegetable Sub- 
stances: H. A. Bonneville, London. (4. Robert, 
FINAL SPECIFICATIONS FILED. Anon (4d. 1 ee onsists of an apparatus for filtering air 
u ott o 3 
May 31, 1881, Mos, 4672, 4823, 4824, 4826, 4828, 4832, 4837, 4839. | (octcber 4, 1880) nn ne ont with the substance 
4844, 4845, 4858, 4879, 4883, 4983, all of 
the year 1880; 426 of the year 1581. 4040. Holding the Flight Feathers of Birds: 
~~ wae 4849, 4855, 4860, 4861, 4864, 4873, 4830, all of | M. Arnold, London. (?. Voitellier, Mantes, France.) [4d. 1 Fig.] 
the year 1880, —lIs for a clip or band for binding the feathers of birds together 
— “ae 1935, 4682, 4869, 4881, 4882, 4885, 4886, 4887, | to prevent them from flying. (October 5, 1880). 
a0, 4898, 4901, 4933, all of the year 1n}22- 4 hambers for Preserving Articles of Food 
= saan . ” z 4017 40% H, Linn, mdon. [t« 6 Figs }—Fig 
» 25, ey ep pa lee) @02'0f the is a plan, and Fig. 2an elevation of railway van for the conveyance 
year 1881. 
» & 4920, 4922, 4926, 4927, 4928, 4930, 4931, 4932 
4936, 4938, 4939, 4943, 4977, 5007, 5287, 
all of the year 1880. 
o St, om 4482, 4937, 4948, 4949, 4951, 4962, 4969, 4974, mill the ground material goes to the eliminator 17, which consists 


of a compound cylindrical sieve having three or more different 
gauzes thereon, below which are three hoppers with outlet shoots 
While in the sieves the materials are washed with water, and all 
the mud removed, so that nothing but the stones remain from 
which the diamonds can be picked, (October 13, 1880), 


4166. Apparatus for Dretee, and Washing 
Textile Fabrics: M. Sella FP. Cerrutj, Strat- 





f 
plac 


(6d, 
ed in a cage and lowered into the vat. 
the injector I circulates and heats the water or liquid forcing it 


2 Figs.J}—The materials to be treated are 
Steam emitted from 
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repeatedly through the fabrics. When the stream of steam will 
no longer condense it is cut off from the injector and admitted at 
H H to keep up the circulation. (October 13, 1880). 


4176. Tubes for Railway Brakes: C. Mosely, 
Manchester. [6¢. 4 Figs,}—The connecting flexible tubes of 
brake apparatus are constructed according to this invention of an 
inner lining of india-rubber plaited over with linen or cotton, and 
again covered with india-rubber, and soon. In the compressing 
tubes, for the usual rings are substituted discs of metal with holes 
in the centre rather larger than the rod which passes through the 
tube. The outer surface of the tube is covered with a knitted or 
plaited fabric. (October 14,1880), 


4182. Furnaces and Bollers, &c.: J. Neil, Glas- 
gow. (84. 7 Figs.}—For the combustion of mineral oil. Fig. 1 
shows @ general arrangement of the boiler and furnace, and 
Figs. 2 and 3 illustrates the burners and converters F and G, 
which are seen arranged in a horizontal row projecting into the 
furnace in Fig.1. The burner consisis of a tube or nozzle FF, 
































into the outer end of which is fitted one end of a tube G, which in 
the shape of a spiral forms the gas converter. The oil is forced 
by air pressure to form a mixture of oil and air from a reservoir, 
passes through a tube into the supply tube partly surrounding 
the boiler, and enters by smal] flexible tubes g into the spiral con- 
verter G, within which it is heated by the gas flame from the 
burner, and transformed into gas ready for combustion in the 


burner. (October 14, 1880), 
4184. Apparatusfor Compressing Air: D.Greig 
and M. Eyth, Leeds. [éd. 8 Figs.)—Is to avoid the loss of 


power caused by the heat generated during compression. There 
are two valves in the cylinder cover, and two in the piston, all 
opening the same way. Supposing the piston to be at the right- 
hand end of its stroke, and the cylinder to be full of air just drawn 











in through the outer valves, the valves will all close as the piston 
begins to move forward, and the pressure in the condenser receiver 
F will aii in impelling the piston t »wards the left hand. The airin 
the cylinder beyond the piston will be heated during the com- 
pression. and will at some portion of the stroke open the piston 
valves. and flow through to the other side, whence it will be carried 
on the backward stroke into the condenser, and through the 
escape valve into the working pipes. (October 14, 1880), 


4185. Valve Gearing: F. C. Marshall, Tyne- 
mouth. [64 4 Ffigs.)—I is the eccentric rod, one end of 
which embraces the eccentric, while the other is attached to the 
valve connecting rod. In the rod I is an intermediate pin connected 
by the radius rod J to the reversing arm or lever K on the reversing 
weigh-shaft L. By moving the arm K to the other side of its mid- 








position by the worm M and shaft N the engine is reversed. At 
intermediate points between its extreme angles of inclination the 
travel of the valve is proportionately decreased. The slide valve 
Q has two steam edges on the top or outer end, and one at the 
lower end, giving a gross steam opening at the top or outer end 
* equal to that at the bottom or inner end, as the excess of upward 
vertical motion over the lap is about double of that downward,” 








. eSeeatiens with trick and cylinder valves are shown. (October 14, 
). 


4190. Stoppering Bottles: S. Wilkes, Birming- 
ham, [6d. 12 Figs.j—The stopper is retained in the bottle by 
alever hinged toand retained by a clip round the bottle neck. 
(October 15, 1880). 


4191. Electric Lamps: G. P. Harding, London. 
(6d. 11 Figs.)—The i!lustration shows the upper part of a non- 
focussing lamp. The coils aa are upon a shunt circuit, and when 
excited attract the armature 6, connected to the eccentrics cc. 
Supposing the parts to be in the positions shown with the upper 
carbon out of contact with the other, the first.effect of a current is 
to cause the armature 6 to be attracted by the coils, and by its 
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motion to rotate the eccentrics d d, thereby allowing the upper 
carbon to fall on to the lower one. By this means a part of the 
current is diverted from the coils and their armature recedes, 
consequently the upper electrode is again gripped and slightly 
raised to establish the voltaic arc. In a modification the upper 
earbon or carbon holder is sustained between fingers or tongs 
held together by springs. Also a lamp is shown with converging 
carbons, pressed outwards by the magnets against fixed stops 
acting as brakes. (October 15, 1880). 


4193. Fire Escapes: H. J. Haddan, London. (F. 
W. Hofele, New York, U.S.A.) (10d, 34 Figs.}—Consists (1) in a 
continuovs four-way telescopic ladder with a series of folding 
sections pivotted on the rings of the telescope “sections in such 
manner that any one or more of them may be extended 
outwards at either side at any desired angle to form a plat- 
form ora gangway. (2) In hinging the lowest section of the 
ladder to the truck in such manner that the ladder can be adjusted 
to any desired angle. (3) In the construction of swinging braces 
and footscrews whereby the weight of the ladder is taken from the 
truck and transferred to the ground, (4) In mechanism for 
elevating and lowering the ladders and the hose pipes. (October 15, 
1880). 

4197. Supplying Syrups to Bottles, &c.: A. A. 
Mondollot, Paris. {6d 14 Figs.)—The apparatus is con- 
structed in such manner that the pressureof the carbonic acid gas 
from the soda-water machine, or from a pressure reservoir, is made 
use of to force a measured quantity of the syrup into each vessel. 
(October 15, 1889). 


4198. Looms for Weaving: J. Hollingsworth 
and A. B. Crossley, Dobcross, Yorks. [8d. 14 Figs) 
—The object of the invention is, firstly, to lower the shuttle-boxes 
gently, and it consists in applying a pulley to the bottom of the 
box lever or other convenient place, over which a brake strap is 
passed. Inside this pulley a catch is placed on an eccentric, so 
arranged that when the shuttle-boxes are rising the pulley is free, 
but when descending the pulley is fixed, and the box lever is 
prevented dropping suddenly by the frictional contact of the strap 
round the pulley. Secondly, relates to a new combination of parts 
for forming a joint for attaching the jacks and jack hooks employed 
in forming the shed, whereby they may be moulded without a core 
or ebill, and be put together so as to form a hinge joint. 
(October 15, 1880). 


4209. Apparatus for Cutting Tobacco: S. P. 
Wilding, London, (C. A. Reiniver and C. Pétri, Stuttgart). (6d. 
12 Figs.)—The tobacco is fed along a trough to the knife by a 
screw, The machinebears a general resemblance to a chaffcatter 
(October 15, 1880). 

4224. Looms: W. Thompson, Rawdon, Yorks. 
(6d. 11 Figs.]—Is tor temporarily unlocking the reed and convert- 
ing it into a loose reed during the return stroke of the sley, and 
before the beat-up occurs; 2 is the reed carried by arms on the 
rocking shaft 3, and held up to the sley back by the springs 16. 
On the shaft 5 are levers 7, each of which has a projection 10 that 
engages, when the reed is to be locked with a notch on the tail of 





each of the reed levers. Onthe arm 6 keyed to theshaft 5 is a bowl, 
which running up the incline depresses the levers 7 and unlocks the 
reed. Just before the beat-up occurs the bow! falls over the end 14 of 
the incline and again locks the reed. Should it have happened, 
however, that the shuttle has been trapped, the reed has already 
been carried backwards, and is not in a position to be locked. 
(October 16, 1880). 

4242. Apparatus for Regulating Gas, &c.: W. 
R. Lake, London. (. G. Wilder, New York, U.S.A.) [6d.}— 
Is for improvements on Specification 171 of 1880. The gas enters 





from below, passes through two small holes in the floating disc B 
and through other small holes in the pipe 7. When the pressure of 
the gas is excessive it carries up the disc B and partially covers 
the holes ¢% (October 18, 1880). 


4244. Grin Pulverising, &c. 
Machinery: R. Cook, Sheffield. [10d 17 Figs p2Relates 
to machinery for grinding grain, crushing ores, &c., and for amal- 


——V. metals, and is an improvement on the invention of Charles 
ucop, 1429 of 1875, G Gare the crushing rollers, [I scoop-shaped 





other details. 





fans or stirrers, K a sieve, E a ring of steel, surrounded py a 
hoop, and serving for a path upon which the rollers GG run. This 
ring may be made in parts, and so arranged that as the lower part 
becomes worn it may be interchanged with one of the other parte. 
The claims relate (1) to the steel ring above mentioned ; (2) to the 
arms or plates which carry or propel the falls or rollers; (2) to 
curved blades arranged upon the driving arms in such a manner 
that they agitate the pulverised material and project the same 





against the sieves, and also create a current of air for cooling the 
said material; (4) to a machine for grinding ores in the presence 
of liquid; (5) to providing the arms with spindles carrying 
inclined blades instead of rollers or balls so as to adapt the machine 
for use as an amalgamator ; (6) to drivers or carriers carrying two 
sets of rollers, each rotating ina different vertica] plane; (7) to 
(October 18, 1880). 


4256. Apparatus for Issuing Tickets, &c.: J. 
H, Betteley, London. [6d, 6 Figs,|—Within a box are two 
rolls of paper, one roll serving as receipt forms for passengers, 
avd the other roll as a check, The conductor writes upon the 
upper roll the amount received, and the figures are transferred by 
carbonised paper to the lower roll. The act of feeding forward 
the receipt form previous to tearing it off carries the record on the 
second roll out of sight. (October 19, 1880), 


4257. Yotoctpotes: E.C. F. Otto, Peckham, Surrey. 
(8d. 19 Figs.)—This is a modification of the Otto bicycle, but 
instead of the rider sitting balanced on a shaft between two driving 
wheels, he sits astride over one wheel and works on treadles 
arranged in continuations of the forks below the centre of the wheel, 
motion being communicated to the latter by band or gearing, the 
whole forming a unicycle. (October 19, 1880). 


4258. Locking Stoppers in Bottles, &c.: G. 
Travis,Sheffield. [6d. 14 Figs]—A groove is formed round 
the stopper within the bottle neck, and a lock is applied to the out- 
side of the bottle with a bolt projecting through a hole in the neck 
and engaging with the groove in the stopper. (October 19, 1880). 


4263. Machinery for the Mauufacture of En- 
velopes: E. Hely, Dublin. [ls. 6 figs.)—In this machine 
there are a series of plungers, each alternately coming down upon 
a pile of blanks and into a folding box, so that the plunger, by 
means of its gum finger, lifts up or brings forward a blank from 
the pile to the folding box, and then folds it by means of flaps or 
other mechanism. The details of the machine are too numerous 
for explanation. (October 19, 1880), 


4265. Dynamo-Electric Machines: W. R. Lake, 
London. (C. A. Hussey and A. S. Dodd, New York, U.S.A.) [6d. 
7 Figs.)—The object of the invention is to produce a compact, 
powerful, and effective machine. A is the field magnet, which may 
be either a ring or acylinder, It has polar extensions CC partly 
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surrounding the rotating armature, which is of the section 
shown and provided with air passages 6,6, b. It may be wound in 
various ways, such as likea Siemens or a Gramme bobbin, or the 
coils may surround each of the ribs 66. The commutator presents 
no feature of novelty. (October 19, 1880). 


4270. Gas Motor : C. . Beechey. 
ay, Norfolk. [6d. 9 Figs.)—Consists in constructing 

gas engines so that the force of each explosion is regulated by 
closing the exhaust valve at a certain position of the return stroke, 
thereby retaining a portion of the products in the cylinder and 
leaving less space for the inlet of the mixed gases, The amount of 
gas and air drawn in by the compression pump is also regulated 
in proportion to the load of the engine, and consequently no more 
is delivered to the storage chamber than is drawn away to the 
engine. This is effected by forming a space equal to one-third of 
the capacity of the pump within its piston, and into this space the 
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gases or part of them are compressed at each stroke when the 
pressure rises in the storage chamber. The illustration shows an 
engine in which one cylinder serves both as the explosion cylincer 
and compression pump. When from the early closing of the 
exhaust by the governor the receiver F supplies less than the 
normal amount of mixture to the explosion chamber, a portion of 
the mixture drawn into the pump B in the previous stroke becomes 
in the next outward stroke compressed in the recess C'; therefore 
in the next following return stroke the mixture compressed in this 
space will re-expand and a correspondingly less amount will be 
drawn into the pump through the inlet valyes. The invention 
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also relates to a governor for controlling the exhaust valve and to 
exploding devices. (October 20, 1880). 

4273. Boring Tool: W. Timms, West Hartle- 

1. (6d. 6 Figs).—Is for a tool that may be set to bore holes 

of various diameters. H is the spindle to which is attached by 

screwing the boss A', in which are three longitudinal grooves for 





the cutters B. These grooves have taper bottoms on which the 
cutters rest, and along which they can be propelled to vary their 
effective diameter by the nut D. The cutters are retained by 
hooked ends engaging in a groove in the sleeve C which slides 
along a feather key in the spindle. (October 20, 1880). 


4274. Impregnating and Raising and Throwing 
Water and other Liquids by Means of Liquid Car- 
bonic Acid: C. Kesseler, Berlin. (!¥. Aaydt, Hanover) 
(6¢@. 5 Figs.)}—Describes an apparatus whereby water may be 
thrown or beer raised by the pressure of liquefied carbonic acid 
contained in a receiver and connected by a pipe to the water or 
beer receptacle. (October 20, 1880). 

4276. Separating Impurities from Auriferous 
Ores, &c.: E.G. Brewer London, (7. 4, £dison, Menio 
Part, NJ., US.A.). (6d. 3% Figs.}—Is for a process by which the 
ferrous compounds constituting by far the greater portions of the 
gangue of the so-called auriferous sulphurets may be economically 
removed. The material after stamping and roasting is allowed to 
fall past the poles of an electro-magnet, whereby the ferrous com- 








ands are diverted from their course into a separate channel. In 
Fig 1 the combined materials are fed from the hopper by a roller 
past the poles P P of the magnet M, and are thereby divided into 
two streams. In Fig. 2 is shown a machine in which the process 
is several times repeated. (October 20, 1880). 


4281 Machinery for the Manufacture of Horse- 
shoe Nails, &c.: L. W. Boynton, Hartford, Conn., 
U.S.A. [10d. 19 Figs.|}—Comprises machinery for forming 
the shanks and partially forming the heads, and also for finishing 
the heads of the said nails. Upon the peripheries of four die wheels 
or discs are cut the shank-forming dies. Two of the discs are 
mounted on horizontal and two on vertical shafts as shown in the 
drawing, and are so arranged that the four surfaces of the said 
dises where they meet at the point of intersection form the four 
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walls or sides of the dies. The die surfaces of one pair of discs 
are not of the same width as those of the second pair of discs, the 
wider surface of one pair covering the sides of the other pair when 
the die surfaces are brought together, The diameters of the wheels 
are in proportion to the length and number of dies on their peri- 
phery, and these dies may be so formed that each will produce a 
nail of different length and shape. In the head-finishing appa- 
ratus the nails are dropped point foremost into radial recesses 
round a wheel with their heads projecting, and are operated on by 
a second wheel having dies cut around its periphery. (October 
20, 1880). 


4290. Casting Articlesin Copper, Bronze, &c.: 
P.M. Parsons, Blackheath. [(d. 16 /igs.}—To improve 
the quality of the casting the metal is, while in a soft or fluid con- 
dition, subjected to pressure, The illustration shows the simplest 











orm of mould, ¢ being a plunger to compress the metal and ba 

hole for the introduction ofa bar to knock out the finished ingot 
Nine different modifications of moulds are described. (October 21, 
1880), 


4291. Breechloading Small Arms: J. F. Swin- 
burn, Birmingham. [5¢. 13 Figs.}—Comprises (1) improve- 
ments in spring levers for withdrawing the locking bolts of drop- 
down guns by constructing the said levers with a recess or box in 
which the spring is stationed and works, the free end of the spring 
taking a bearing against a stud or projection on the upper face of 
the tang or break-off, whereby the making of a slot in the tang and 
the cutting away of a portion of the stock is rendered unnecessary. 
The drawing shows a plan of a drop-down gun; a is the spring 





lever, turning on the centre 6, and connected by the pine to the 
sliding bolt d, which snaps into the prolongation rib e between the 
barrels, Thespring g which effects the return motion of the lever 
to its normal position, is situated in a box or recess in the under- 
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side of the spring lever a. The invention also relates to fastening 
and releasing devices, and to apparatus for preventing accidental 
discharge. (October 21, 1880). 


4293. Gas Apparatus for Cooking, &c.: W. R. 
Lake. London. (4. W. Morton, Brooklyn, U.S.A.) [8d. 
7 Figs.}—The invention relates to means for arranging an oven in 
which the bottom is heated from without, and in which there are 
a number of naked flame burners at the top. Several modifica- 
tions are described. (October 21, 1880). 


4297. Gas Motor Engines: F. W. Crossley, Man- 
chester. [6d 9 Figs.)—Relates to gas motor engines of the 
kind described in Abel's Patent 2018 of 1876. (1) The inventor 
explains that in such engines a part of the products of combustion 
are retained in the cylinder in a space beyond the range of the 
piston, and that although this arrangement works well with 
lighting gas, yet when carbonic oxide is employed it is better to 
totally empty the cylinder of such products and substitute for them 
pare air. To this end he providesa pump worked at half the speed 
of the engine, and so times its action that it discharges air into the 
cylinders during the period of exhausting to displace the products 
of combustion. (2) To enable the attendant to regulate the power 
and speed of the engine, a drum driven by worm gear from the 
crankshaft is provided, and on this drum are cam projections 
arranged in sets, each set havinga different number of projec- 
tions. A lever, connected to the gas supply valve, has on ita 
roller which can be arranged by the attendant, so as to be acted on 
by any desired set of the cam projections. Each projection is so 
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placed on the drum as to cause the opening of the gas supply valve 
at the time suited to a working stroke of the engine. Referring to 
the drawings, the piston is shown as having made its instroke and 
reached the position shown in Fig. 2, the space in the cylinder 
behind it being filled with air; the valves / and e are closei and 
the slide Ff is moving so as to bring its cavity into communication 
with the parti. The piston being caused to make its outstroke by 
the momentam of the flywheel draws in behind it gas and air, 
which becomes partly dispersed among the air previously in the 
cylinder, but its strongest portion remaining in or near the part ¢, 
The charge is then compressed by the back stroke and ignited, 
propelling the piston, after which the valves ¢ and J are opened by 
the tappets O and N, admitting air by the pipe L from the pamp 
K, driven by the countershaft C. This air sweeps the products of 
combustion out of the cylinder, its action being aided by the parti 
tion G' in the cylinder. Q is the revolving drum with cam pro- 
jections for opening by means of the rod R the gas valve S. 
(October 21, 1880). 


4302. Locks for Firearms: M. Kaufmann, Lon- 
don. [6d. 11 Figs.}—Upon cocking the weapon by the thumb 
the projection of the hammer which lies between the lifter C and 
trigger B engages with the latter which carries up the lifter and 
with it the central lever D, thereby compressing the main spring 
E, and at the same time effecting the rotation of the cylinder, 
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Finally the tooth or catch in the trigger falls into the notch of the 
projection of the hammer and the weapon is full cocked. When 
the trigged is retracted the projection of the hammer comes out of 
engagement with the trigger and the hammer is released and falls 
(October 21, 1880). 

4304. Locks and Latches: W. White, London. 
(4d. 5 Figs.j)—(1) For the usual springs in door locks weighted 
levers are substituted, (2) The handle of the lock is kept in 
place by a nut retained on the screw by splitting and spreading 


the latter. (October 21, 1880). 
4305. Aguaresus for Binding Cut Crops into 
Sheaves: C.R. Ransome, Ipswich. (/ames Ferrier, Sait 


Pans, Coleraine, Victoria). (ls. 27 Figs.)—The apparatus is a 
string binder, and is applicable to any kind of reaping machine in 
which provision is made for supplying the cut crop in regular order 
to the table of the apparatus. Provision is made (1) for gathering 
the stalks into a bundle; (2) for compressing the sheaf; (3) for 





carrying the string tightly round it; (4) for tying the ends in a 
knot and cutting the string; (5) for holding the foremost end of 
the string for the next bundle. The specification contains « 
detailed description of the mechanism for accomplishing the above 
operations. (October 21, 1880). 


4310. Magnetic Apparatus 
Particles of Iron from Grain: ° 
don. (S. Howes, N. Babcock, and C, Ewell, Silver Creek, New York, 
U.S.A.) (6d. 3 Figs.}—The poles of the magnets lie under a plate 
of zine over which the grain flows. The particles of iron that are 
arrested are swept to one side by a wiper, (October 22, 1880), 


4313. Sewing Machines: J. Warwick, Man- 
chester. [6¢. 6 Figs.)—The object of this invention is to 
increase the speed at which asewing machine may be driven, anid 
the object is sought to be obtained by varying the speed of the 
shuttle so that it is driven quickly through the loop of the thread 
and caused to dwell or go more slowly at other parts of its trave 
(October 22, 18380), 

4327. Looms, &c.: J. Cook and W. L. Heaton 
Bolton. [6¢. 3 Figs.)}—Instead of producing the tension on the 
yarn beam by chains, levers, and weights, the inventors use ropes 
and springs. (October 23, 1880). 

4331. Bearings of Revolving Shafts and Axles: 
C. F. Parsons, London. [id 6 Figs.}—As shown in the 
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illustration the shaft finds its bearings against four narrow strips 
instead of all round the circle as ordinarily. (October 23, 1880). 


4332, Machinery for Manufacture of Bricks 
and Tiles: P. Bawdon, London. [#d. 11 Figs.)—Ktelates 
(1) to @ machine consisting essentially of an endiess series of 
moulds open at each end, and supplied in a regulated manner with 
clay from a pug mill, the said moulds being supplied with palette 
boards, and acting in combination with a self-acting wire-cutting 


for Separating 
Lake, Lon- 





pa) 
















—— 


| 
| 


ft 

















frame and with a page which receives the moulded bricks on the 
palette boards. The empty moulds are washed by revolving 
brushes and passed through dry sand. DD are the moulds pass 
ing under the pug mill A in a chain; Lare the palette boards which 
are delivered into the moulds, and, resting on ribs cast inside 
them, act as mould bottoms. M is the wire-cutting apparatus 
which divides the bricks. (October 23, 1880) 


4333. Kilns: P. Montagne, Paris. [‘/. 15 Figs.) 
The invention consists of means for delivering lime and br cks 
from kilns. When the kilns are of oval or square cross section 
and are made bent or curved in vertical section, they are provideJ 
with a series of connected rollers armed with points or spikes to 
propel the contents towards the outlet, When they are straight, 
like a cupola, they have a table at their lower part resting on a 


screw, whereby the whole of the load can be raised above the 
mouth of the kila, (October 23, 1880). 
4339.* Gunpowder Mills: C. Pieper, Berlin. (/. 


Schwartzkopf, Berlin). [(2d.)—Relates to details of edge-runner 
mills for grinding powder, and is for the purpose of obviating 
sudden shocks or concussions of the runners and pan. (October 
25, 1880). 

4342.* Straw Shakers: C. Kesseler, Berlin. (//. 
Meier, Aerzen, Germany). (2d.}—Comprises a number of vibrating 
troughs, but in the absence of drawings the arrangsment cannot 
well be understood. (October 25, 1880), 


4343.* Apparatus for Digging Potatoes: T. 
Turner, Liverpool. (2d)—The potatoes are dug up by « 
scoup or plough, and deposited on a platform, from which they 
are carried by an elevator to the sieves. (October 25, 188))_ 


4347. Tunnelling Machinery: T. English, Haw- 
ley, Kent. [(d. 4 Figs.)—Is for improvements on Beaumont's 
Patent 4166 of 1875, and consists principally in constructing the 
framing of the apparatus in two parts, a bed and an upper framing. 
the one fitted to slide longitudinally along the other, so that the 
apparatus can be advanced step by step as the boring proceeJs 
(October 25, 1880) 

4350.* Automatic Gas Lighting and Extinguish- 
ing Apparatus: F. Wirth, Frankfort-on-the-Main. 
(S. Dukas, Freiburg, Germany). (4d.)—With each burner is com- 
bined an electro-magnet anda platinum wire. On the circuit 
being closed the magnet opens the cock and the incandescent 
wire ignites the gas. (October 25, 1880). 


4355.* Producing in Glass an Imitation of 
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Tortoiseshell;: 8S. A. Wittmann, London. (Partly by 
F Pohl, Silesia, Germany). [(2d}—A bulb of white glass is covered 
with fragments of brown and white glass, and the whole worked 
up together, (October 25, 1880). 

4356. Aerated Beverages: L. Shapter, Exeter. 
{4d.]—Contains citrate or other salt of thein. (October 25, 1880). 


4357." Bags, Sacks, &c.. J. Moore, Halifax. (2d. 
Ixfor weaving bags so that they are formed in the loom complete, 
without need of seaming, but contains no points of novelty. 
(Oetober 26, 1880). 

4360." Printing and Colouring Photographs on 
Glass: N. Schnorrenberg, London. (W. Griine, 
hierlin). (2d.}—The print is made on coloured paper and finished 
with pigments. (October 26, 1880). 


4361. Machinery for Welding Gas, Steam, and 
water Pipe Fittings: J.C. Johnson, Wednesbury 


tid & Figs) ‘The iltustration sbows the apparatus provided with 
ies for welding a T piece. The hook e eaters the cross-arm of 
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the T.and emerges at one of its other openings. The roughly 
made fitting is raised to welding heat, slipped on to the die e, and 
forced by hydraulic pressure against the die /, thereby closing and 
welding its joints. (October 26, 1880), 


4364. Machine for Cutting Paper, &c.: A.W. L. 
Reddie, London. (/. A. H. Meyer, Dresden, Sarony). (6d. 
2 #igs.)—Is for a hand machine in which the knife is by an arrange- 
ment of mechanism first rapidly brought down to its cutting 
position, and then as its speed of descent is gradually lessened a 
shearing cutting action is set up and the leverage of the handle at 
the same time steadily increased. The press beam is moved 
vertically and independently by means of a handwheel and lever. 
(October 26, 1880) 


4366* Draught Preventers: J. Amson, Birming- 
ham. (2¢.)—A strip of wood is arranged in grooves in the door 
frame. The act of closing the door lets down the strip and forces 
it against the edges of the door. (October 26, 1880). 

4371.* Compressed Air Engines, &c.: G. D. 
Bishopp, London. (27 }—The locomotive is provided with 
several air reservuirs which are connected to the cylinders one after 
another as they become exhausted. (October 26, 1880). 


4374. Table Cloths, &c.: S. Ogden, Manchester, 


and J. Western, Lancaster. [4/.)--Is for the production 
fa reversible cloth, one side of which is prepared in imitation 
of leather, and the other is a woven fabric. (October 26, 1880). 


4375.* Continuous Kilns for Burning Bricks: 
P, Falmer, Scarisbrick, Lanc. ([2¢)—Is for details of 
construction of such kilns, whereby they are rendered more con- 
venient and serviceable. (October 27, 1880), 


4376. Railways: D. Macnee, London. [4d 4 Figs.) 
—Kelates to a method of supporting and securing flanged rails on 
wooden sleepers, and to the construction of chairs for that purpose. 
The ucderside of the chair has a number of sharp fins to bite into 
the sleeper, and the upper side has two curved clips to catch one 
edge of the rail, and a projecting fillet to form an abutment for 
the other edge. Through a hole on one side of the chair a trenail 
is driven into the sleeper, while a spike on the other side passes 
through the fillet and rests with the underside of its head on the 
rail flange. (October 27, 1880). 


4381. Composition or Cement: W. Forsyth, 
Worcester. (2¢.)—The ingredients are litharge, vegetable 
colour, and glycerine, (October 27, 1880) 


4385. Filter Presses: C. Dickenson and J. W. 
Robson, Southwark. (2d.)—The filtering medium is an 
endless band of felt, and it is alternately used and cleansed in 
parts. The apparatus contains several divisions which operate in 
succession, but the details cannot well be understood from the 
sp°cification. (October 27, 1880). 


4387. Fastenings for Cravats and Neckties: 
J. Hinks, T. Hooper, and F. R. Baker, Birmingham. 
[id. 21 Figs.}—Consists of metal clip with a pointed tongue. 
Several modifications are shown. (October 27, 1880) 


4392. Friction Coupling: W. Mather, Man- 
chester. (J. Hunter and Son, North Adams, Mass., U.S.A.) (6d. 
4 figs.)—a and bare the two shafts, c the male friction coupling, 
and d the female ring attached to the dise f by bolts and lugs: g is a 
right and left-hand threaded screw, connected by the lever / and link 
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i to the sleeve j. Supposing the parts to be in the positions shown, 
the act of moving the sleeve j from the boss f would rotate the 
screw g and slacken the ring d, thereby uncoupling the two shafts. 
A similar arrangement for application to a pulley is shown. 
(October 27, 1880) 


4399. Instruments for Use in Packing the Per- 
manent Way of ways: F. Jackson and €E. R. 
Austin, Manchester. [(¢. 3 Figs.)—1s for improvements 
ou Specification 83 of 1867, which described an instrument for 








raising the rails by means of a screw. The feature of novelty 
consists in the application of the swivelling nut 7, which adapts 
itself to the varying positions of the arm 6, and allows the screw to 
remain approximately vertical at all times. (October 28, 1830). 


4400. Obtaining Colours on Cotton, &c.: T. 
Holliday, Huddersfield, Yorks. [2d¢.)—The colour is 
obtained directly in the fibre by impregnating the latter with 
phenols and diazo compounds. (October 28, 1880). 


4402.* Consolidating Extract of Malt: C. Morfit, 
London. (2d.j}—The extract of malt is mixed with Irish moss 
and gelatine. (October 28, 1880,. 


4405. Utilising Residuary Products Obtained 
when Producing Colours on Cotton, &c.: T. 
Holliday, Huddersfield. (2d.)—The colour precipitated in 
dyeing with azo colours is recovered by filtration, treated with hot 
sulphuric acid to form sulpho compounds, and utilised as dye 
matter. (October 28, 1880). 


4407. SteamBoilers: J, Humphrys, Barrow-in- 
Furness. (4d. 4 /igs.)—Each plate is formed at one end with 
two tail-pieces or extensions which gradually taper to a knife 
edge. These tail-pieces serve to strengthen and to render more 
easy of construction the circumferential joints of lap-jointed 
boilers, as they canse the bend in the lap to be less sudden. In 
effect they are equivalent to planing one edge of the plate wedge- 
shaped, and underlapping it much further than is the usual 
practice. (October 28, 1880), 

4408.* Photometers: G. W. von Nawrocki, 
Berlin. (W. S. Limbeck, Langendreer, Germany). [2d].—The ray 
of light is thrown on to a plate of selenium, and the altered elec- 
trical resistance of the latter isa measure of the light. (October 28, 
1880). 


4410.* Yarn-Winding Frames: J. A. Bennet, 
Stalybridge. (2¢].—‘ Relates to the part of the yarn-winding 
frame called the reed,” and consists in making the reed much 
narrower than usual, and attaching it to the lifting rail, instead 
of fixing it to a stationary part of the frame, and constructing it 
deep enough to allow of the traverse of the lifting rail. (October 28, 
1880) 


4413. Feeding Bottle: E. O. Day, London. 
(6d. 2 Figs.)—The tube and stopper are in one piece, and the bottle 


is provided with air inlets. (October 28, 1880) 


4414.* Stud Fastenings for Garments: C. D. 
Saunders, J. F. Shepherd, and L. Saunders, Lon- 
don. (2¢.)—Kelates to details of the shanks and feet. (Uctober 28, 
1880). 


4417.* Absorbing and Utilising Acid Gases and 
Fumes: C. Winkler, Freiburg, Saxony. [2d.)—The 
acid towers contain a metal such as iron, over which a constant 
stream of water is maintained. The acid combines with the iron 
and is afterwards recovered as a salt. (Octcber 29, 1880). 


4418.* Apparatus for Saving Life at Sea: W. 
Balch, Greenwich. (2d )]—Relates toa life raft carrying a 
tube filled with port-fire and pyrotechnic stars. The act of detach- 
ing the raft from the ship automatically ignites the fuze of the 
powder, &c. (October 29, 1880). 


4423.* Tobacco Pipe: J. Brindle, Whitehaven. 
(2d.|—The pipe is filled from the bottom. (October 29, 1850). 


4427.* Cases, Frames, or Books for Exhibiting 
Photographs: P. F. Rossini, W. Snell, and J. J. 
Fisher, London. [(2d.}—!he photographs are placed in frames 
vpon which are painted backgrounds of various kinds appropriate 
to different classes of persons. (October 29, 1880). 


4428.* Electric Lamps: J. H. Johnson, London. 
(A, Berjot, Paris). [{4d}—This invention relates (1) to arranging 
several pairs of carbons in one lamp; (2) to means for regulating 
the carbons; (3) to putting the several carbons in circuit suc- 
cessively ; (4) to bringing into action a counterweight to com- 
pensate for the loss of weight as each succeeding pair of carbons 
is consumed, (Uctober 29, 1880). 


4431.* Stands or Frames for Liquor Bottles: J. 
S. Williams, Brierly Hill, Staffordshire. (2d)—The 
stand comprises a flap which can be locked over the stoppers of 
the bottles to prevent their removal. (October 29, 1880). 


4438. Manufacture of Artificial Fuel: J. R. 
Leaver, Swansea. (2d]—The patentee claims the use of 
heated compressed air instead of steam for mixing and drying the 
materials of the fuel. (October 30, 1880). 


4439. Strings of Violins, &c.: R. Holliday, Crewe. 
(Partly V. Campigiia, Naples), (4d. 1 Fig.}—The strings are made 
of wire instead of catgut, and are attached to the violin by a 
peculiarly formed eye. (October 30, 1880). 

4440.* Apparatus for Regulating the ons of 
Steam to Steam Engines: W. Parker, tfiord 
Bridge, and L. Ogden, Goole. [(2d.]—A screw propeller 
works in water, and byits thrust in opposition to a spring operates 
the valve, (October 30, 1880), 


4441* Alarm and Indicating Apparatus for 
Boilers, Cisterns, &c.: F. and G. Green, 
Bristol. ([2d.)—A float completes on rising or falling too far an 
electrical circuit which includes a gong. (October 30, 1880). 


4442.* Brushmakers’ Shears: J. Kinley, Bolton. 
[2d.]}— The present position of the blades is reversed, the one now 
at the back being placed infront, and rice versd. (October 30, 1880). 


4450. Unhairing or Depilating Skins: V. Lesage, 
Paris. (£. Chesnay, Paris). [(4d.)—The active agent in the pro- 
cess is sulphite of ammonium, composed of a mixture of liquid 
ammonia, sulphuric acid, and water. (November 1, 1880). 


4451.* Purifying Products of Combustion from 
Fires: F. J. Bramwell, Westminster. (2d¢)—The 
smoke, &c., is led through a filter of moistened coke. (November 1, 
1880) 


4454. Applying the Condensi 
System to Steam Engines: J. a. ompson, Lon- 
don. (4d¢.)—The water from the condenser when its supply is 
limited is cooled by aid of an air refrigerating machine, (Novem- 
ber 1, 1880). 


4455.* Steamships, &c.: N.Stick, Hammersmith. 
(2@.)—The ship is of the ordinary form forward, but aft of the 
midship section it forks and becomes a twin ship. Between the 
two members, each of which has a rudder and a screw propeller, 
is a paddle-wheel. (November 1, 1880). 


4457.* Manufacture of Furniture for Umbrellas 
and Parasols: H. Skerret, S kbrook, Worces- 
tershire. [4¢.]—RKelates to details of construction. (November 
1, 1880). 

4460.* Velocipedes: L.O. Michacl, Bristol. [2d] 

~The invention relates to ratchet mechanism to supersede cranks. 
(November 1, 1880), 


4462.* Coupling Apparatus for Railway Vehi- 
cles: H. H. Lake, London. (4. Osterhout, Waytand, 


or Compound 





Mich., U.S.A.) (4d.]—The coupling unites automatically when the 
vehicles come together and can be released by a lever. As the 
specification is not illustrated the precise details of the arrange- 
ment cannot be understood. (November 1, 1880). 


4463. Anti-Fouling and Preservative Compo- 
sitions for Ships’ Bottoms, &c.: W. Renney, Lon- 
don. [6d.)]—The chief ingredients are creosote, asafetida, and 
wormwood, (November 1, 1880). 

4469. Preparing and Preserving Natural 
Flowers, Plants, &c.: E.C. H. Krueger, Glasgow . 
(4d.]—The flowers are wired, painted, and dried in hot sand 
(November 2, 1880). 

4498. Treadles for Sewing Machines: R. Steel, 
C. H. Binns, A. Steinmetz, C. A. Spring, and W. A. 
Nichols. Philadelphia, U.S.A. [td. 7 Figs.|—The treadle 
is hinged to the underside of the table, and is provided with a 
spring which tends to keep it at the forward end of its stroke 
(November 3. 1880), 

4570. Waterproofing Cloths, Paper. &c.: P. M. 
Justice, London. (/. #4. Aulestia, Madrid), (4d)—The 
materia’s are first treated with water, soap, and beeswax, and then 
with a solution of alum, (November 6, 1830). 

5184. Sweat Bands for Hats and Caps: H. A. 
Bonneville, London. (7. W. Gracher, New York). (8d. 
20 Figs.]—Kelates to different forms of bands and methods and 
apparatus for making them. (December 11, 1880). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the piesent time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 


A TRANSMISSION DYNAMOMETER. 

Ws give below an engraving of a new form of transmis- 
sion dynamometer, of which an account was given by 
Professors W. E. Ayrton and J. Perry, in a paper lately 
read by them before the Society of Telegraph Engineers. 
The apparatus is described by Messrs. Ayrton and Perry 
as follows : 

“* Feeling the inconvenience of all strap dynamometers, 
we have designed for the Guilds Laboratory at Finsbury a 
form of dynamometer which can be permanently attached 
to uny shaft, and which will show at a glance the force 
being transmitted to any particular machine—not a dyna- 
mometer that is specially fitted up with a certain amount of 
trouble for some special investigation, but an apparatus 
that is always ready and always indicating, whether or not 
it is desired to make any use of its indications. And as 








there may be others like ourselves who feel the importance 
of having some such instrument, which shows at a glance 
to a manager of works the power absorbed by any machine, 
we have thought you might be interested in seeing the 
working drawing of the dynamometer now being con- 
stracte to transmit ten horse power. 
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«‘B BI, Fig. 1, is aloose pulley used to drive, by means 
of a strap, any machine, such as a dynamo-electric machine. 
F F' is a boss keyed on to the shaft driven by the steam 
engine ; this boss has four stout arms seen in Fig. 3, which 
are attached by four spiral springs to the rim of the loose 
pulley. If, then, the shaft be driven, and the motion of 
the loose pulley be resisted, by its having to drive, say, a 
dynamo-electric machine, the springs will be stretched, and 
the amount of such stretching, combined with the speed of 
rotation, will measure the power transmitted. So far we 
have been merely following General Morin. Now the 
question is how are we to measure the stretching of the 
springs—that is, the twist the loose pulley and the keyed 
boss undergo relatively to one another. Such a twist of 
course produces a tangential motion which we desire to 
observe without stopping the machinery, and consequently 
without any system of unrolling paper and moving pencil, 
such as General Morin employed. We have sketched out 
various devices, in some of which the tangential motion 
was transformed into a radial motion, in others into an 
axial motion—that is, a motion along the shaft. For 
example, we employed the plan of attaching a cord to the 
rim of the loose pulley, and passing it over a little wheel 
on the arm of the keyed boss, its other end being attached 
to a little spiral spring which again was attached to the 
shaft. If, then, the loose pulley and keyed boss received 
a twist relatively to one another, the little spiral spring 
would obviously be more or less stretched according to the 
direction in which the twist was made. A bright bead then 
attached to any point on the radial portion of the cord 
would describe a larger or smaller visible circle as the.shaft 
spun round, and the radius of such a circle would bea 
measure of the force transmitted. Another plan we 
employed was to carry this cord under a second little wheel 
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on the shaft, and attach the end of the cord tos collar | FOREIGN AND COLONIAL NOTES. substantial manner. During 1878 four new telegraph 


moving loosely along the shaft, the little spiral spring 
which previously was in the radial portion of the cord | 
being now sineol along the shaft, and having one of its ends | 
attached to the collar, and the other to the shaft, so as to | 
resist the motion of the collar produced by the pull of the | 
cord. The force transmitted would then be measured by | 


the position of this collar on the shaft. The method, how- | 


ever, shown in the diagram, of converting the tangential 
motion into a radial one, we consider preferable to the 
others just alluded to. H C is an arm, which, to combine 
considerable stiffness with lightness, is trussed in the plane 
of rotation as well as in a plane at right angles to this, as 
seen in the upper part of Fig. 3. This arm turns about C, 
a pivot on the rim of the loose polley, and is moved by 
means of a link L L', attached at L by a pivot to the arm, 
and at L' by a pivot to the end of one spoke of the keyed 
boss F F'. If now the loose pulley and the keyed boss 
receive an angular twist, the end H of the arm, to which 
a bright bead is attached, moves almost radially towards 
the shaft. The exact path of the bead H is shown in Fig. 4 
for different positions of C. Supposing, for example, we 
regard the keyed boss at rest, and that C moves to the point 
marked 1, then L will also move to lin the other curve, 
and H will move to 1 in the path it describes. 

‘*To measure, then, the power transmitted by the engine 
to the machine, all that is necessary is to observe on a scale 
placed in a suitable position, the radius of the circle traced 
out by the bright bead H, and the number of rotations 
made per minute, both of which can, of course, be ascer- 
tained at any time without stopping the machinery. 

‘An alternative arrangement which we employ with 
very stiff springs is to have # small pinion at L', which 
works into a short spur segment on the pulley. A very 
small relative angular motion of F F! and B B! produces 
in this case a great angular motion of the pinion, and 
therefore of alight arm which turns with the pinion, at 
the end of which there is a bright bead. 

**It will be observed that this form of transmission 
dynamometer if not only extremely convenient when the 
dynamo-electric machine is driven by a strap, but will be 
especially suitable when the machine is driven direct from 
the shaft of a fast-speed engine, as, for example, one of 
Messrs. Brotherhood's tbree-cylinder engines. In such a 
case the shaft would really be in two portions, end to end, 
supported by suitable brackets ; one keyed boss would be 
on one portion of the shaft, and an arrangement something 
like the loose pulley we have referred to would be on the 
other; but in this case it would, of course, be keyed to its 
portion of the shaft. Motion would be communicated from 
ene portion of the shaft to the other through the spiral 
springs, and the extension optically observed in the manner 
we have described.”’ 


Captain Eads.—Captain Eads is about to start for 
Mexico to have his Tehuantepec grant confirmed by the 
Mexican Congress. He will then go to Tampico, where 
some of his engineers are surveying the harbour for the 
United States Government. Thence he will proceed tothe 
isthmus, where he will spend a month, and make a thorough 
inspection of the route for his ship railway. This done, 
he will sail for San Francisco, and as consulting engineer 
of the State of California, examine the mouth of the Sacra- 
mento. From there he goes to Oregon, where he will 
inspect the mouth of the Columbia and Hamboldt Bay. 
He will then return to St. Louis, and shortly afterwards 
will visit Toronto, where he will inspect the harbour at the 
invitation of the British Government, after which he will 
sail for England and Holland. 


Gas in Paris.—The revenue of the Parisian Company 
for Lighting and Heating by Gas amounted in 1880 to 
2,441,2291., as compared with 2,276,1161. collected in 1879, 
showing an increase of 165,113/. last year. The number 
of public lights supplied by the company last year was 
49,151, or 3022 more than the corresponding number in 
1879. The aggregate consumption of the company’s gas in 
1880 was 244,345,324 cubic metres, as compared with 
114,476,909 cubic metres in 1870 (a year, it will be remem- 
bered, of war and disaster) and 75,518,922 cubic metres in 
1860. The company’s system of pipes now comprises 
altogether 1165 miles, an iacrease of 22 miles as compared 
with 1879. The profit realised in 1880 amounted to 
1,490,0311. 


French Gunboats.—A fleet of French gunboats is under 
construction in San Francisco for service on the Tabiti 
station, and the first was launched a few days since in the 
= se of the French consul. She is called the Nuka- 

iva, measures 64ft. on the keel and will register 75 tons. 
Her armament will be put on board at Tabiti. 


Canadian Locomotive Building.—It has been in con- 
templation for some time to reorganise the Kingston Loco- 
motive Works with the view of more successfully conduct- 
ing the business. To accomplish all that was desired, it 
was necessary to secure new capital to the extent of 
200,000 dols., 150,000 dols. of which has been taken up. 


South Australian Telegraphy.—The South Australian 
portion of a telegraph line to Western Australia was 
completed to Eucla on July 16, 1877, the total cost being 
75,2141. ; great difficulties were experienced in erecting the 
section between Fowler’s Bay and Eucla, owing to the 
extreme scarcity of feed and water, the country traversed 
being mostiy sandy desert, and the long distances for 
which materials had to be carted ; but these obstacles were 
effectually overcome, and the line completed ina thoroughly 





stations were opened in South Australia; and during 1879 
some twelve more were added, making a total of 147. The 
number of messages transmitted inland in 1869 was 494,620, 
and internationally 21,028; producing 22,4601. for local 
lines, 11,3061. for intercolonial lines, and 17,7921. for pro- 
portion of international work, making a total of 51,5581. 


Bessemer Steel in the United States.—The Bessemer 
Steel Association, composed of eleven companies manufac- 
turing steel rails in the United States, has purchased the 
patents of the Thomas-Gilchrist, or basic, process, for 
dephosphorising iron, paying for them 275,000 dols. This 
process will enable American makers of Bessemer steel to 
use American iron ore in manufacturing pig to be converted 
into steel, which now cannot be used on account of the 
high percentage of phosphorus which they contain. 


Spanish Iron Minerals.—The production of ironstone in 
the Bilbao district in the north of Spain in 1879 was 
1,117,836 tons. In 1830, the corresponding production rose 
to 2,345,598 tons. In 1831, it is expected that the extrac- 
tion will be further carried to 2,500,000 tons. The average 
price realised in 1879 was 7s. 6d. per ton. In the spring 
of 1880, it stood at 12s. per ton, but in November and 
December it had sunk to 7s. per ton. 


Telegraphs in New South Wales.—At the commence- 
ment of 1880, the total length of telegraph constructed in 
New South Wales was 12,426 miles, with 273 stations. 
During the year 1,175,218 messages were transmitted, the 
revenue being 80,490/., and the expenditure 103,923/. Com- 
pared with the previous year, there was an increase of 
665 miles of wire, 37 stations, 43,931 messages, 42631. 
revenue, and 8125! , expenditure. The total cost of tele- 
graphic communication in the colony up to December 31, 
1879, was 437,1201. 

The East River Bridge.—At the April meeting of the 
trustees of the East River Bridge Company, President 
Murphy stated that at the end of March, 3362 tons of 
steel had been rolled at the Midvale Works, and 2116 tons 
had been forged into shape. In March, 248 tons were 
sent to the bridge ready for use, and prior to March, 492 
tons had been recéived, making 740 tons inall. In addition, 
273 tons had been rivetted up and were nearly ready for 
delivery. 

Bridges on the Canadian Pacific Railway.—Mr. Tom- 
linson, engineer of the Canadian Department of Railways and 
Canals, has gone to Winnipeg, and thence to Port Portage, 
to superintend the erection of steel bridges over the 
branches of the Winnipeg, on contract No. 42 of the Cana- 
dian Pacific Railway. The Toronto Bridge Company, who 
have the work in charge, have a good deal of material on 
the valleys of the coast range to San Francisco. 
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CANADIAN RAILWAYS.—No. XLIX. 
HAMILTON AND Nortu-WeEsTeRN.—I. 

In ‘“‘Bradshaw’s Railway Manual” for 1862 or 
1863, may be seen amongst the list of Canadian 
railways the following brief notice: “ Hamilton and 
Port Dover Railway, seventeen miles long, under 
construction from Hamilton to Caledonia, on the 
Grand River. Works not proceeding.” This was 
nearly all that could be said about this road for the 
first thirty years of its existence, for it was one of 
the earliest projects in the country, chartered in 
1836, and apparently one of the most desirable and 
necessary either to the business of the ‘ambitious 
city” Hamilton, where it was to commence, or of 
the Great Western, with which it was to connect. 
The parent Act of Parliament, which ultimately 
developed into the Great Western Charter, promoted 
principally by Allan Napier (afterwards Sir Allan) 
M‘Nab in the interest of Hamilton, was for a rail- 
way from the head of Lake Ontario at that place to 
the navigable waters of the River Thames, a due 
east and west line, connecting lakes Ontario and St 
Clair. Shortly afterwards, and before any commence- 
ment was made to the works, the Niagara and Detroit 
Rivers Railway Company was incorporated April 
90. 1836, to construct a railway from the former 
of these rivers in the township of Bertie opposite to 
the city of Buffalo, to the Detroit river at Sandwich 
(the first inception of the present Canada Southern), 
and with this latter company, unfortunately for 
itself, the Hamilton and Port Dover was affiliated. 
All these original schemes and companies, however, 
lay in abeyance, and when, ten years afterwards, the 
Great Western Railway was commenced, the very 
obvious connexion with Lake Erie was looked upon 
with disfavour, as calculated to draw off a certain 
amount of through traflic between the west and 
Lake Ontario which would thus find its way be- 
tween the two great lakes by a comparatively short 
road, only 40 miles in length, as against the 180 
miles of the Great Western. Railway men in 
those days had no confidence in these routes in 
competition with steamers, and hence the erroneous 
reasoning which deterred the Great Western from 
assisting and helping forward this very promising 
tributary and complement of their own system. 
The Port Dover line from Hamilton is the natural 
extension of the Toronto branch of the main 
line, and the two together would have formed with 
it a St. Andrew’s cross at Hamilton, mutually giving 
and receiving on each of the four converging.lines 
the traffic and connexions of the other three. It is 
clear now that had the Great Western taken up this 
railway in its then shape, they might have retained 
their monopoly of the Hamilton traffic in ‘every 
direction for years yet to come. ‘The Hamilton and 
Port Dover Railway consequently remained for 
years with some inconsiderable amount of work done 
upon the sixteen miles between the proposed junc- 
tion with the Great Western Railway at Hamilton 
and the Buffalo and Lake Huron at Caledonia, to 
either of which roads it would have been an excel- 
lent feeder, but neither of which seemed to care for 
its alliance or completion. 

By an Act passed December 24th, 1869, the 
charter of the Hamilton and Port Dover Railway, 
which had expired, was revived for certain purposes, 
and as a necessity for the winding up of the com- 
pany, and the same day a new company, the Hamil- 
ton and Lake Erie Railway, was created to construct 
arailway over the same ground and to take over 
the incomplete works. On completion of these 
negotiations the former company ceased to exist, 
and the new one commenced, free from all obliga- 
tions, with a considerable amount of work and pro- 
perty already acquired, and with power to mortgage 
the whole concern and start with a fresh issue of 
bonds. To this new scheme the city of Hamilton 
voted as a gift 100,000 dols., the county of Haldi- 
mand contributed 65,000 dols., and the Ontario 
Government subsidised it to the extent of 2000 dols. 
per mile of completed road. With this assistance 
the road was completed in 1874 between Hamilton 
and Jervis, 33 miles, the point of intersection of 
the “air line” of the Great Western, when financial 
disputes culminated between the company and the 
contractors, and threw the affairs of the company 
again into confusion. By a return made to the 
Government, June 30, 1875, when the only work 
done was this 33 miles, without a single heavy or 
expensive structure upon it, a surface line through- 
out, there had been raised : 


dols. 
By shares ... ssid ‘ian ons 142,241 
By bonds ... eee ooo ove eee 825,000 





dols. 
From the Government. ... 67,000 
From municipalities... oe na 165,000 
And there was in addition a floating 
debt of ... oa Poh wt i 555,000 


A total of eve sa 1,754,241 
whilst the total cost of the railway and rolling stock 
is put down at 850,000 dols. In other words, whilst 
the contractor hadj received 374,241 dols,in cash and 
claimed as a debt due to him more than the balance 
of the whole work done, a mortgage of 25,000 dols. 
per mile had been fastened upon the road for which 
no value whatever was shown in the works, At the 
same time the receipts for the previous year had 
been 88,025 dols., and the expenses 48,285 dols. 
To save expense the road had been carried through 
Hamilton principally on the line of the public streets, 
the ‘‘depét” in that city being a mere platform and 
shed extending from one cross street to the other, 
and the whole work as poor and imperfect as would 
pass under the name of a railway and secure the 
Government subsidy, whilst the capital swelled to 
nearly 60,000 dols. per mile, was sufficient twice 
over to have completed a good honest line between 
the two points, finished and furnished with adequate 
rolling stock, and able to have paid its way and 
returned a fair amount of interest to the outside 
investors. The traffic indeed for a new line without 
running arrangements with the roads at either end 
had proved fairly remunerative, and the line was 
developing a business which showed that it was a 
necessity for the country, and a desirable acquisition 
to any of the intersecting railways. 

In the year 1872 a company had been organised 
to complete a railway from Hamilton to Barrie and 
Collingwood, the two termini at that time of the 
Northern Railway from Toronto. There was, it is 
true, no very obvious necessity, as far as the country 
was concerned, for this line, no tratlic existed between 
those northern points and Hamilton, and if there 
had been, the Northern and Great Western Rail- 
ways had a junction station two miles west of 
Toronto, at which such traflic could have been 
interchanged. The distances from Hamilton to 
Barrie and Collingwood by the existing route were 
99 and 129 miles respectively ; by the new road it 
was to be 95 and 108 miles, scarcely sufficient 
apparently to justify the proposed outlay. But 
Hamilton wanted al! that Toronto had, and if the 
Northern had grown into an important line and 
developed a traffic sufficient to maintain itself and 
enrich Toronto, the new line it was expected could 
do as much for the city of Hamilton. The new 
company aimed in fact at more than this, Their 
Act empowered them to construct their railway to 
one of the bays in the township of Say, 30 miles 
tothe north of Barrie, and to continue the same in 
the direction of Lake Nipissing to a junction with 
the Canada Central and Canada Pacific Railways, 
thus placing their road on the great highway 
between the Canadian Transcontinental line, and 
the State of New York, the shortest and perhaps 
best route between the Pacific and the principal 
Atlantic ports. In the early part of 1876 the works 
on this line were commenced, and though delayed at 
first by some difficulties as to the route to be adopted 
on leaving Hamilton, before the close of the year 
the rails were laid 35 miles almost to the crossing 
of the Grand Trunk Railway at Georgetown. Pre- 
vious to this, however, an amalgamation had taken 
place between the two railways centring at Hamilton, 
the Hamilton and Lake Erie being merged into the 
newer and more important line, and its financial 
affairs being placed on a better basis. During 1877 
the portion of new line to Georgetown was opened 
for traffic, and 88 miles more were placed under 
construction, the whole line in work by the end of 
the year extending from Jervis 33 miles south of 
Hamilton to Barrie 654 miles to the north, besides 
184 miles on the Collingwood branch; and before 
the close of 1878 the complete line was in operation 
from Lake Erie at Port Dover to Lake Huron at 
Collingwood, with a branch to Lake Simcoe at Barrie, 
a total of 177 miles. This result had not been 
obtained without some increase to the capital, the 
Government aid had amounted to 406,500 dols., 
the municipal bonuses had been extended to 
774,000 dols., but the amount raised on shares was 
not materially increased, and the total capital 
raised by the prospectus is returned at less than 
when at the Hamilton and Lake Erie the line in 
operation was 33 miles only in length. 

The line as then complete commences at the har- 
bour of Port Dover on the north side of Lake Erie 
40 miles west of the entrance to the Welland Canal 





and about 60 miles west of Buffalo, one of the best 
points for securing the heavy traffic of Lake Erie, 
and especially the coal business from the bituminous 
coalfields of Ohio and Indiana. The harbour 
lies in latitude 42 deg. 47 min., almost the most 
southernly point in Canada, and in a south-west 
direction from Toronto and Hamilton, the three 
places being almost in a straight line, and if the same 
course were continued across Lake Erie, it would 
strike the city of Cleveland, the outlet of the coal, 
iron, and oil productions of the Ohio valley, and one 
of the most important exporting and manufacturing 
centres of the West. From this and other places on 
Lake Erie, Port Dover is one of the best points to 
intercept the traffic to Canada or the St. Lawrence, 
and though rather wanting as a good harbour, it 
shares this discredit in common with almost every 
one of the Lake Erie ports; for none of the 
Canadian harbours on this inland sea are either very 
secure in stormy weather, or have naturally a suffi- 
cient depth of water. The harbour now belongs 
to the Stratford and Lake Huron Railway which 
also commences at this same point, both railways 
having equal access to the wharves, and the same 
terminal facilities, and both crossing in their diverg- 
ing course north-east and north-west from the port 
all the great east and west lines that traverse the 
Canadian peninsula between the Great Lakes. At 
nine miles distance from the common terminus by 
the Hamilton line, and eight miles by the Stratford, 
they cross the “air line” of the Great Western at 
points 1] miles apart. At 19 miles from Lake Erie 
they cross the Canada Southern 26 miles apart. The 
Brantford extensions of the Grand Trunk and 
Great Western are each intersected by the two 
Port Dover roads at points 35 miles asunder, whilst 
the main line cf the Great Western is crossed by 
both 48 miles apart and in 40 and 42 miles respec- 
tively from their common starting-point. Still 
further north again the Grand Trunk is intersected 
77 and 63 miles from the southern terminus of both 
at Georgetown and Stratford, a distance apart of 
59 miles. 

The Hamilton and North-Western, after leaving 
Port Dover, runs across a rich agricultural and 
level country to the village of Caledonia, 26 miles 
from the terminus, crossing in this distance the air 
line of the Western, the Canada Southern, and the 
Buffalo division of the Grand Trunk all on the 
level, and with a junction siding with each for 
the interchange of traffic. At each of these places 
is a thriving village, and at Caledonia especially a 
very considerable interchange of traffic at one time 
took place with the Grand Trunk, which made this 
temporarily its freight and express passenger route 
between Toronto and Buffalo. The distance 
between these two cities by the Grand Trunk, pass- 
ing over an acute angle at Stratford, is 203 miles ; 
by using the 5] miles of the Hamilton and North- 
Western between Georgetown and Caledonia, this 
was reduced to 139 miles, and a very heavy coal 
and general traffic was for some time run by the 
Grand Trunk between these important points over 
the Hamilton and North-Western line. Circum- 
stances have, however, interfered to prevent this 
accommodation between the two companies, and 
the locomotive coal for Toronto and general freight 
is now dragged round by Stratford, 203 miles, at 
the same rates that the Great Western charge for 
the 104 miles which their line makes between the 
same points. At Caledonia, the railway crosses the 
Grand River, the most important river on the whole 
route, and immediately north of the river the Grand 
lrunk Railway at a union station for both roads, 
the village itself being on both sides of the river, 
which runs through its centre, and which is here 
crossed by the main street of the town on a mag- 
nificent iron bridge, which was erected in 1875. It 
is not a very ancient place, and thirty years since it 
was only struggling into existence on a very modest 
seale. In 1835 the Grand River Navigation Com- 
pany laid out the original building site on the west 
side of the river in the township of Oneida, the 
plot containing only 16 acres, which they named 
after the township. A year or two afterwards the 
same company laid off another village on the oppo- 
site side of the then unbridged river in the town- 
ship of Seneca, again naming it after the old 
Indian tribe whose reservation this had once been. 
In 1843 the Government laid out a new village, 
Caledonia covering both sites, and the immense 
water power of the Grand River commenced to be 
utilised for manufacturing purposes, and has drawn 
a healthy business population round what is now 





an important railway junction, From this point 
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the Hamilton line rises over the watershed of the 
Lake Erie river system, and then descends nearly 
500 ft. in the last ten miles to Hamilton. For 
nearly two miles through Hamilton the railway is 
carried on a level with and through the streets of the 
city in what appears to be a most exposed and dan- 
gcrous manner, and not far from the business centre 
of the city is the covered waiting-room and plat- 
form that is dignified by the title of Hamilton 
Station, a most modest and unsatisfactory arrange- 
ment for a city of its size and importance, and 
which prides itself upon the possession of some of 
the handsomest buildings on the continent. There 
is such a thing as being too niggardly in the outlay 
thit is classed as non-productive on a railway, and 
in no particular is this more provokingly apparent 
than in the utter want of appearance and conve- 
nience of the stations in towns that seem to be 
deserving of better accommodation. Of late years 
something has been done to remove the discreditable 
shanties, and to build more appropriate depdéts in 
most of the large Canadian cities, and at Hamilton 
the Great Western Station is a model of neatness 
and convenience, whilst the head-quarters of the 
North-Western, and the principal station on the line, 
is simply ridiculous. 

Hamilton is one of the finest cities in Canada, and 
stretching along the beautiful Burlington Bay for 
over two miles, runs back to the base of the per- 
pendicular escarpment, which is an extension of the 
Niagara outcrop, and marks the watershed between 
the drainage of the Lakes Erie and Ontario, At the 





point where the city is built this rocky escarpment 
comes within a mile and a half of the waters of the 
lower lake, forming a natural barrier to the growth 
of the city in this direction, which it will be a long 
time before it overreaches. The site of the city was, 
within the memory of some still alive, covered with 
a dense growth of low and almost impenetrable 
bush, with here and there a tall water elm. Inter- 
spersed amongst this were ravines strewed with 
fallen trees, and patches of swamp, the favourite 
haunts of rattlesnakes, frogs, and squirrels, On the 
spot now occupied by the market square was a parti- 
cularly dense thicket, which was the rendezvous of 
numerous wolves, whilst up the steep and over the 
mountain where the water works reservoir now 
stands, was an Indian trail which connected the 
Grand River with Burlington Bay. The aborigines 
were not partial to the uninviting locality and 
seldom made any stay here, but where Emerald-street 
now approaches the water they had a burial-ground 
far from human observation, and in the deepest 
eolitude. The first settler was Robert Land, who, 
originally from the banks of the Delaware, had 
fought on the British side through the Revolutionary 
War, and in 1778 was rewarded with a grant of land 
of 300 acres, covering the greater part of the eastern 
half of the present city. In 1796 and 1812 other 
settlers arrived, and by the latter year all the land 
facing the bay had been granted. In 1813 a portion 
of Land’s grant was laid out in village lots by 
George Hamilton, at that time member of Parlia- 
ment for the district, after whom the ‘ ambitious 
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city” is named, and who in 18i5 held here no less 
| than 1416 acres, of ‘which, however, only one-tenth 
| was cleared. In 1823 the town of Hamilton was 
|incorporated. In that year and 1826 charters had 
been obtained for the construction of the Burlington 
Bay and the Desjardins Canal, the first of which 
gave it access to Lake Ontario and the latter 
opened up the convenient water power of Dundas, 
and both contributed to the wealth and population 
of the town of Hamilton. In 1846 it was created 
|a city, the Great Western having made this their 
| head-quarters, and employing not far from 1000 men 
| in their workshops and on the line tributary to this 
place. Since then its progress has been very marked, 
|and in 1879 the population was 34,268, and the 
| valuation of the property 15,431,780 dols., an 
| increase during the previous year of 757 in popula- 
tion. Hamilton possesses an admirable system of 
water works cal drainage. ‘The water for the 
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former is taken from a distance of 3$ miles into the 
bay, and forced into a reservoir on the brow of the 
mountain, which holds 9,000,000 gallons, and 
= a high-pressure service over the whole town 
elow sufficient for all purposes. Along this same 
mountain brow and commanding a magnificent pros- 
pect is the insane asylum, a spacious and beautiful 
structure of red brick, which is a great ornament to 
thecity. It was first occupied in 1876,andin two years 
had 320 patients. Another handsome building is 
the new court-house built in 1878 for the county of 
Wentworth as well as for the city, and which is one 
of the finest edifices in the Dominion. It fronts on 
Prince’s-square, 168 ft. in length, the main build- 
ing being 74 ft. deep and the wings 64 ft., 
built of the beautiful magnesian limestone of 
the Niagara outcrop, and quarried within two or 
three miles of the city. Leaving the “station” 
at Hamilton, the railway traverses a street fcr 
the next half-mile, and then descending on a steep 
grade passes underneath the Great Western Railway, 
and follows for some distance the southern margin 
of Burlington Bay, a fine sheet of water about six 
miles across in its widest part, and nearly triangular 
in shape with its vertex at the opening of the 
Desjardins Canal just north of Hamilton. The base of 
this triangle is a long sandy beach about 300 ft. in 
breadth, and six miles long, which separates the 
waters of Burlington Bay from those cf Lake 
Ontario. The bay inside has a depth of 25 ft., and | 
ap area of about 10,000 acres. Through this sand | 








bar the Burlington Bay Canal was constructed and a largish fishing locality long before either Toronto 
opened in 1832. The railway skirts the southern or Hamilton wasinhabited. Here the railway leaves 
shore of this bay, and then crosses the bar which the beach, and rising from the Lake Shore, at a 
separates it from Lake Ontario, crossing the canal distance of nine miles from Hamilton by this railway 
by a very handsome iron drawbridge, built by the and eight miles by the Great Western, crosses that 
Hamilton Tool and Bridge Company, which has railway’s 'loronto branch at a place called Burlington 
turned out some very fine specimens of bridgework, | Village, and thence proceeds north-east and north to 
of which this probably is their best. The bridge | Milton, the capital of Hatton county, 24 miles from 
rests on a central pier just back of the northern wall | Hamilton and 66 from the terminus on Lake Erie, 
of the canal, showing when in place two clear spans | where it crosses the Credit Valley Railway, and with 
of 135 ft., one on each side of the central pier. it forms a second route between Hamilton and 
This bridge is opened and closed by a small engine, | Toronto. Still trending north, in eleven miles it 
which is attached to its side near the centre, and | crosses over the main line of the Grand Trunk at 
works a small pinion on the bridge, which engages | Georgetown, a side track diverging from the rail- 
the cogs of a fixed spur-wheel bolted in segments on | way half a mile from the crossing joining the other 
the circular central pier. | road on the level at the Grand Trunk Station, and 

Burlington Beach claims to be one of the most | serving the connexion between the two lines, which 
fashionable summer resorts in Canada, and an|at one time seemed of so much importance to both. 
excellent hotel admirably placed on the railway and | Seven miles from this, still trending north, the 
near to the canal, equally accessible by the steamers | Hamilton line comes nearly alongside the Orange- 
passing through the one, and the numerous local | ville branch of the Credit Valley, the river only 
trains which run to Hamilton on the other, makes being between the two railways for nearly three 
this a most convenient resort either from Toronto or | miles, when the latter railway crosses the river and 
from the west, and a popular watering place from | the North-Western line at a little hamlet called 
which Niagara, St. Catharine’s, and a hundred other | Sligo, after which the two railways rapidly diverge, 
‘show places” are easily reached. At the north! the Hamilton line keeping due north, whilst the 
end of the beach where it joins the north shore of | course of the Credit Valley at this point is nearly 
Lake Ontario was one of the first, if not the very west. The next six miles is on a steep ascent, the 
earliest settlement in Upper Canada, exclusive of railway rising to the height of land flanked by the 
military forts, and the little villages surrounding | Caledon Mountains, and in six miles from Sligo or 
them, and which as Wellington Square grew to be | 93 miles from Port Dover passes underneath the 
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Toronto, Grey, and Bruce. This is near the high 
tableland which forms the watershed between the 
rivers running north and south, and 17 miles further 
Beeton Junction is reached, where the two branches 
of the railway to Collingwood on the north-west 
and to Barrie on the north-east diverge. To this 
point the Hamilton and North-Western has crossed 
no less than nine different railways, of which six are 
on a level, the country through which the road 
passes, excepting for the first 30 miles from Port 
Dover, is not equal to the average of Ontario, and 
for the whole distance from Hamilton to the Mono 
crossing of the Toronto, Grey, and Bruce it must 
necessarily compete with the other railways which 
are closely parallel, and which as a rule follow the 
direction of the traftic, whilst the North-Western 
scarcely runs in the right cuurse for any trade 
excepting that going to Hamilton. 








STRAIGHT-LINK SUSPENSION 
BRIDGES.—No. III. 
By T. Ciaxton FIvier. 

11. Tue alterations of stress which accompany 
change of temperature, when the roadway girder is 
abutted between immovable piers, may be mor 
perfectly annulled by carrying the girder on at 
each end a strut to the horizontal stress of 
the backstay, whose vertical lifting force may be 
resisted by holding-down bolts or a vertical anchor- 
age, so arranged as to allow the girder with the 
backstay attached to move freely upon the abut- 
ment. Thus, in Fig. 4, let the roadway girder bi 
continued through the pier E to M, where the 
backstay A M is attached to it, and where it is 
also held down by a vertical anchorage M O, but 
left free to move horizontally on the abutment at 
M. The direct pull of the backstay A M will thus 
be resolved into a horizontal compression in M E 
and a vertical tension in M O. Now if the member 
A E is of iron (no matter whether it be a plate 
pillar in one with the upper and lower members 
of the cantilever, or whether it be an iron tower 
fixed to the pier E and allowing the saddle at A to 
move along the top of it upon rollers), it is evident 
that any expansion by heat, affecting all the iron- 
work alike, will not alter the proportions of the 
triangle A M C, so that its only effect will be a 
horizontal motion of the girder and stays as a 
whole : there will be no deflection of the roadway, 
and no alteration in the stress of any member. In 
this respect the present plan has un advantage over 
any that we have hitherto considered—for the sak« 
of brevity we have not stopped to consider all the 
effects of change of form by heat or strain in th 
previous examples, but it will be evident that in 
all cases a deflection of the roadway girder will 
ensue from any lengthening of the inclined stays 
and backstay, just as it does in the case of a 
common suspension bridge from the extension of 
the chains, and unless the girder is hinged in th 
centre it will be liable to a bending stress from this 
cause ; but so far as a regular expansion by heat is 
concerned, the present example is freed from any 
effect of that kind by the movement of the point 
M, which exactly takes up the expansion of th 
inclined stays and backstay. The bridge will 
evidently carry its load as a pair of cantilevers: 
the stress in the lower member will be proportional 
at different points to the ordinates above the para- 
bola in Fig. 5, and its maximum value at E will be 


E E,=(p+¢) -— this will also be the horizontal 
wy 


component of the stresses in A Mand ME. Th 
theoretic mass of the bridge between the piers will, 
therefore, be the same as that of the pair of divided 
cantilevers considered under paragraph 5. In that 
example we found, as explained in paragraph 6, 
that the lower member might be relieved of a good 
deal of stress by coupling the longest pair of stays, 
and supporting a portion of the roadway in th 
centre upon the suspension principle ; but in the 
present example it is clear that if the backstay 
A M is to take the horizontal stress of all the 
inclined stays, the stress of the longest pair musé 
in any case be sent through the whole length of 
the girder. If we wish to have a bit of suspension 
bridge in the middle, it must form a distinct system 
—the stay A C must have its own independent 
backstay, not attached to the roadway girder but 
anchored horizontally as well as vertically at M. 
This would, of course, upset the temperature com- 
pensation before adverted to; thus, starting th 
expansion from M, the point C would now drop 


as 





—= 


NI 


penultimate stays would only advance horizontally ; 
there would, therefore, be a short and rather 
severe bending of the girder at C, and if it is not 
sufficiently flexible to accommodate itself to this 
deflection without much resistance, the middle pair 
of stays would be slack and would not give their 
proper quota of support, and consequently the next | 
pair would have to carry more than their proper 
share ; conversely, a fall of temperature would lift | 
the point C, and if the roadway girder were a stiff} ly | See ee 
one, the middle pair of stays would have a great | “‘  aledee ¢ t se ‘ —* a tg of the road- 
deal more than their proper load. | way gir el to carry the rolling load, this down- 

The stress in the vertical anchorage M O will, of ward pressure upon the abutment at N can only be 
ciemien: teens enast hee tenet alt the eats te cone brought by a compressive thrust in_ the backstay 

a? ao oe / oe ; |B N,and a tension in the member F N, the | 

cantilever ; if we revert to the first arrangement, |? *‘*‘ : a 


which is much the simplest, and so make it all be Thus 


>w . q 3? . 
so that N N , Fy= 4*~ =the horizontal force 
at N (tension in the backstay, compression in the 
|girder). Again, when the rolling load covers the 
side span but not the centre span, the excess of 
weight on the right-hand. side will require to be 
supported at N, where it will exert a downward 
q a 








pressure upon the abutment of and unless 


zontal component of both being the 


cantilever, the load upon EC will exert a lifting] | ; 5 « 
, M s EC a }diagram of stresses in the lower member will be 
IS EPPS & +s ME ; and if there is no the curve C F, N, in Fig. 5, in which F, N, isa 


load upon M E, this will be the stress in the | parabola parallel to F, N, so that N N,=F.,=F 

















anchorage MO. ;— 4° = the horizontal force at N (compression 
With regard to the economy of this plan, as| 8 « 
4 _— 7 B 

. Pug # SI 
—“F ; Spasnessstigenas ~Jal-----je-deca TP 
P 0 . L 

oe c Fig 5 —_ » 
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compared with that of previous examples, it may lin the backstay and tension in the girder). If 
be observed that the backstay A M is common to}the backstay is incapable of resisting compres- 
all; the combined mass of ME and MO will]sive strain, the roadway girder must carry the 
perhaps, in some cases, be not very much heavier | irregular load as a continuous girder ; the determi- 
than that of the direct anchorage M P which would nation of its bending stress and deflection, as affect- 
be required by other methods; and against the | ing and reciprocally affected by the action of the 
difference, whatever it may be, we have to set the | inclined stays, will in that case form a complex 
saving in masonry which is effected in this system | problem which we do not now propose to enter 
by the vertical anchorage. | Upon. 

12. If we employ the extra length of roadway| 13. The backstay may be saved from the inflic- 
girder beyond the towers to carry the load over a| tion of compressive strain by modifying the pro- 
pair of side openings, and thus convert the struc- | portion of side span to centre span. Let the bridge, 
ture into a three-span bridge, as shown on the | Fig. 4, be terminated at D instead of at N, so that 
right-hand side of Fig. 4, we shall not only cover|the side span is considerably less than half the 
a greater width between abutments with about the | centre span: if the proportions are such that the 
same weight of superstructure, but the anchorage | dead and live load together upon the short arm 
will be relieved of a great part of the vertical] F D do not more than counterbalance the dead 
lifting stress. There will arise, however, some new | load alone upon the long arm F C, there will, of 
points to claim our attention. |course, be no downward pressure upon the abut- 
Let us first suppose the side span F N to be equal | ment at D, and, consequently, no compression in 
to FC or half the centre span, and the roadway | the backstay B D. To find the greatest length of 
girder F N to be supported by inclined stays at} side span that can be had without throwing th 
short intervals in the same way at F C, stay for | backstay into compression let 
stay. Then, under the uniform load, the whok 
thing will be balanced upon the pier F, and there | 
will be neither pressure nor any upward pull upon 
the abutment N. Thus, the last stay BN, which 


a=the side span F D 
b=F C, or half the centre span. 
| The dead load to the left of F will exert a momen 


we may still call the backst ay, will have no stress, | / and to the right a contrary moment of 
or at least no more than the stay BC, the vertical} 2 
component in each being merely equal to half th ~ 
load on the last bay of roadway girder. The load | ! - the lifting force at D will be, for dead load 
upon the centre span will produce exactly the same} ~- 

: » P—»p at 
stresses in the members of the centre span that it alone / P®@ and when the rolling load covers 
did in the last example ; the maximum horizontal | 2a 
-ompressi ‘ - or tensi f i : + . on * l?— a? : 
EE F or tension at B will be (p+4)| the side span it will be ” @ (PT49) When th 

a 


*.. and to the right of F each successive stay will | 2 
xj = ~ } loads € xactly balance 

p 
prq 

The point D is then located at the intersection 
of the parabola F, N, with the straight line F N in 
Fig. 5. For example, if the intensity of rolling 
load is equal to that of the dead load, or p=y, we 


and the lifting force is 0 we 
annihilate the increment of stress brought by the 
corresponding stay to the left ; thus the stresses in 
the roadway girder will be as the ordinates below 
the straight line CF N in Fig. 5, measured to the 
parabola CF, N for dead load only, and to the 
parabola C F, N when the bridge is uniformly 


have axJtb 


covered with the rolling load; F F, being = p — | have aa 4 
und F, F.=4 Now when the rolling load | In the fine example of this class at Chelsea, 


oe | designed by Mr. Ordish, the centre span is 400 ft., 


covers the centre span, but not the side span, there | jnq° the side spans 155 ft. The greatest lifting 
will be an excess of horizontal tension at B and of force at D, or stress in the vertical anchorage, will 
occur when the rolling load covers the centre span, 
(p+q) Ppa’. 
2a 

The horizontal component of the greatest tension 
qs |in the backstay B D, and compression in the 
~ , which must be borne by | roadway girder at D will then be D D,, Fig. 5= 
| (p+q) P—p a’ 
Fk eae 

The diagram of maximum stresses will be the 
curve C Fy, D, Fig. 5, and for minimum stresses 
the curve C F, D. 





compression at F, equal to g —, and unbalanced | 
sad 

by the stays upon FN; or again there will be an | but not the side span, and will be 

excess of weight upon the arm FC unbalanced by 

the weight upon the arm F N, and exerting a lifting 


force at N equal to 





the anchorage, and requires a compression in N F 
and tension in N B whose horizontal component is 
q 5? 

8d j 


The diagram of stresses will now be C F: N; 





vertically while the at the ends of tx 


points 


in Fig. 5, Fy Ng being a parabola parallel to F; N,| We have now glanced very superficially at about 
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a dozen different ways in which this class of bridge 
may be made to do its work of carrying the uniform 
dead load and the irregular rolling load, without 
altering the general features of the design; the 
way in which any given bridge would actually 

erform its work may not, perhaps, coincide exactly 
with any one of them, but will approximate more 
or less closely to one or another according as the 
hypothetical assumptions made in each case are 
more or less exactly complied with. Thus we have 
throughout depended either wholly upon the longi- 
tudinal or wholly upon the transverse strength of 
the roadway girder, whereas in practice it will 
doubtless act to a certain extent in both ways; 
the roadway girder, however, will generally be so 
shallow that its stiffness will hardly be sufficient to 
affect the question materially, except in those cases 
where iis influence has been noticed in passing. 
Some of the examples have, perhaps, been such as 
would not be adopted as the basis of any practical 
design, but the examination of such cases has at 
least served to exhibit the influence of some modifi- 
cation of detail, or to illustrate some point which 
claims attention in the design or construction of 
this class of bridge. 

In conclusion, it may be observed that the 
varieties which seem best adapted to the practical 
requirements of rigid bridge construction are those 
which partake of the character of cantilever bridges 
rather than any which can strictly be called suspen- 
sion bridges. 








THE S.S. “ASSYRIAN MONARCH.” 

We this week continue our series of illustrations of 
the s.s. Assyrian Monarch (see pages 481 and 539 ante) 
by giving a two-page engraving containing details of the 
condenser and boilers, and other views on page 582, 
showing details of the air-pump and circulating pump. 
We shall conclude this series of illustrations by giving 
engravings of the vessel itself, and we shall then describe 
the machinery we have illustrated. 








THOMAS'S STEAM TRAMCAR. 

WE give on page 583 illustrations of acombined engine 
and passenger saloon car, designed by Mr. G. Thomas, of 
Mayence, for local traffic and branch lines. Of this type 
several have been built, and have been in successful 
operation on various lines in Germany, one having been 
put on service on the Hessische-Ludwig Railway more 
than a year ago, where it has, in daily traffic, given 
great satisfaction. In August, 1880, one of these steam 
cars was put in service on the Odenwald Railway 
between Darmstadt and Enbach, where it carried on a 
regular passenger traftic for six days every week, being 
laid off on Sunday for cleaning and repairs. On this 
line, which is 31.3 miles long, there are gradients of 1 in 
70, and twelve intermediate stations, at all of which the 
train has to stop. During the last five months of last year 
this little locomotive was running regularly with its 
saloon car and one extra carriage, and frequently a second 
carriage was added, In December, 1880, the route was 
changed, and the steam car has since been running 
between Worms or Rosengarten and Mannheim, and 
Rosengarten and Bensheim. On this route it has to run 
130 miles daily at the rate of about 25 miles an hour, and 
the entire traffic, including the small goods traffic as 
well as shunting service, has been done with this little 
steam car. Sometimes as many as five goods trucks have 
been run with the saloon. On exceptional occasions the 
speed was increased up to 37 miles, but the car was found 
to run steadily and quietly, and it is evident that con- 
siderable saving may be obtained in running a cumbina- 
tion car like this, rather than short ordinary trains with 
heavy locomotives, for local traffic. 

Generally, the engine and the saloon are worked 
coupled, but for shunting and other purposes the engine 
can be separated from the saloon car; since, however, 
the main water tanks are fixed in the framing of the 
latter, and the engine has but little accommodation for 
water, it cannot be run alone for long distances. More- 
over, a pair of small leading wheels have to be placed 
under the engine, which, when coupled to the saloon, has 
only one pair of wheels of 3 ft. 4} in. diameter. 

The general arrangement of the engine will be under- 
stood from our illustrations. The two cylinders are each 
8.66 in. in diameter and 14.17 in. stroke ; the boiler is of 
the common locomotive type but fired from the side; it is 
9 ft. 2in. long over firebox and smokebox, 3 ft. Yin. wide 
over the former, and is 3 ft. in diameter of barrel, with a 
total heating surface of 366 square feet, and is worked 
with 140 lb. steam. The adhesive weight of the engine, 
which is but 9 ft. 2 in. long and 9 ft,9 in. wide over 
working platform, is about 12 tons, and with its saloon 
it can carry coal for 124 miles and water for 50 miles. 
The coal consumption when run empty varies according 
to the condition of the line from 5 lb, to 7 lb. per mile. 
The driving axle of the engine has four bearings, all 
supported by independent springs ; this arrangement has 
been adopted with a view of securing very steady work- 
ing, and seems to have answered well. The engine and 








saloon coupled may be run either forward or backward, 
but if desirable a turntable of 25 ft. diameter will take 
the two. 

The two-story saloon car, which is 26 ft.3 in. long 
independent of the platform at the rear end, has seats 
for 80 passengers, 20 first and second and 20 third below, 
while 40 seats above, easily reached by a convenient 
staircase, are all for third-class passengers. From 10 
to 20 more passengers can find room on the platform at 
the end of the car. There is moreover 200 cubic feet 
space for luggage as well as space for the conductor and 
letter boxes. Besides a steam brake, there is a hand 
brake provided, which can be worked either from the 
engine or front and back of the salooncar. Steam tram- 
cars of this type appear—as we have pointed out on 
several previous occasions—to be well suited to the small 
loeal traffic on some of the Continental lines, even for 
moderate speeds and inclines. To enable this combined 
tramcar to turn on small curves the trailing axle on 
the saloon car has been provided with radial axle boxes, 
giving the equivalent of a fixed wheel base of only 
9 ft. 10 in., although the total length of the combined car 
is 48 ft.9in. The car is designed for standard gauge 
and is 9 ft. 84 in. wide outside, 8 ft. 44 in. wide, and 
6 ft. 3 in. high inside, while the upper story is only 
5 ft. 11} in. wide and 6 ft. high inside. 


ON THE RUSSIAN IMPERIAL YACHT 
“LIVADIA.”* 

By Captain E. Goutarrr, I.R.N., A.D C., Member. 
In bringing before you a paper on the performances of the 
Livadia, I am fully aware that the very imperfect trials 
and very short experience of the behaviour at sea of this 
extraordinary vessel do not afford us sufficient data for 
arriving as yet at the final conclusions on the properties of 
this type. But this vessel has excited an unusual interest 
among the professional men and the public at large of this 
country during her construction, and has met on her pas- 
sage in the Bay of Biscay with an accident which has 
already caused some misrepresentations, and consequently 
I was afraid that my silence on the occasion of this meeting 
— be ichepected to the disadvantage of the Livadia. 

beg, therefore, to be understood, that what Iam going 
to lay before you to-day is all that I consider myself 
justified in stating at present on the ground of facts 
realised for the moment, but is far from being all that I 
shall have to say, in support of my arguments, in this 
Institution on a future occasion, in favour of the Livadia’s 
type, when I shall be armed with data of carefully con- 
ducted trials. 

Every ship is a compromise amongst a vast number of 
qualities which, if carried to extremes, are incompatible 
with one another. No professional man will question the 
truth of this proposition, which, if true for a vessel of ordi- 
nary form, is the more so for a vessel of such unusual pro- 
portions as the Livadia, where some of the desirable 
— of an ordinary ship have been attained in a 

egree never before realised. It is therefore important and 
only fair that the discussions on the Livadia sbould bear 
on her as a whole, and not on some particular properties 
separately. Consequently, it is necessary that I state to 
you, first of all, the aim of her designer. 

As the Livadia had to be a yacht, it was decided to make 
all her qualities subordinate to the utmost safety of navi- 
gation, and to the utmost comfort depending on the 
possible limitation of rolling motion at sea, and on the pro- 
vision of spacious apartments with luxurious amount of 








of material in the most advantageous manner. No pre- 
cedent of any kind yet existed to guide the framing of her 
specification, but that of circular vessels, built, however, 
for different purposes. It is evident also that no girder 
theory, useful ae | for the structural arrangements of 
ordinary long vessels, could be applied in this case. 

Even still greater and still more complicated difficulties 
presented themselves in finding out the best mode of appli- 
cation of the propulsive power of this vessel. Besides the 
experiments with paraffine models, which it is now the 
practice of the British Government to conduct for the 
purpose of determination of the total probable horse power 
required to drive the vessel at a certain speed, there was 
another model made of steel, one-tenth the ship’s size, in 
order to obtain some data in respect to the efficiency of the 
intended arrangement of propellers. 

All these experiments were conducted under the guidance 
of Dr. Tideman, Chief Constructor of the Royal Dutch 
Navy. Their results were certainly of great value, but no 
one could say at the time to what extent they were applic- 
able to the actual ship. One of the most competent judges 
in this matter, Mr. Wright, Chief Engineer of the British 
Navy, in his paper on “‘ The Steam Trials of H.M.S. Iris,’’ 
read before the Institution, mentions that the application 
of twin screws to fast steamships has been a subject hitherto 
little investigated. When we remember that the Livadia 
has three propellers, arranged in a quite novel manner, 
and working behind the stern so differently to anything 
which has as yet been tried, then it will be obvious that the 
difficulty of the best solution of the problem to which Mr. 
White has been referring was still greater in the new yacht. 

According to what was thought the most advantageous 
arrang t, it was decided ve three separate sets of 
engines, each set being designed to indicate the power 
of 3500. Each of these engines was made to propel an inde- 
pendent screw with its blades projecting below the bottom 
of the body of the vessel for about 9ft. Experiments with 
a model provided with similarly arranged propelling screws 
have shown that in this case the augmentation of the total 
resistance due to the action of the screws behind the ship’s 
stern amounts only to 22 per cent. of the total resistance, 
while the augmentation of resistance with an ordinary 
arrangement of propellers was estimated by the late Mr. 
Froude to be from 40 to 50 per cent. 

On the first day of her official trials the Livadia has 
shown her mean speed, maintained during six consecutive 
hours, to be equal to 14.83 knots, with an indicated horse 
power of 10,200, and on the next day on the measured mile 
the ship has attained the mean panes | of 15.725 knots, with 
an indicated horse power of 12,354. 

Some years ago I was invited to bring before your notice 
some facts derived from the trials and experience with two 
small circular vessels built by the Russian Government, 
and then I took advantage of that opportunity to declare 
what I thought may be the future development of the idea 
when applied to the construction of larger vessels of great 
speed. The discussion that followed the reading of that 
paper, referring only to speed, showed how extremely 
adverse was at the time the opinion of some members as to 
the possibility of attaining with very broad vessels any- 
thing like high speeds. Some were maintaining the neces- 
sity of employing as much as five to six times the power 
to get the same speed out of a broad vessel, as com 
with a ship of ordinary form. The actual trials of the 
Livadia are at any rate sufficient to dispel all such pre- 
judices against her form and against her breadth. 

To show how very much exaggerated was the opinion 
entertained a short time ago on the subject of the difference 
of power required to drive an ordinary ship and a vessel of 
the type of the Livadia, I may quote Sir Edward Reed’s 
stat 








light and air. As to speed, it was intended to be satisfied 
with 14 knots, which was the speed of the Imperial yacht of 
an ordinary form—the unfortunate predecessor of the 
Livadia, lost in the Black Sea. 

If I tell you now that the Livadia does possess, in addi- 
tion to a double bottom, three sides, spaced not less than 
6ft. apart, insuring her against all possible contingencies of 
stranding or collision in a degree not possible to be 
attained in any other ship ; if I tell you that her steadiness 
at sea, as tested in a storm last autumn in the Bay of 
Biscay, bas — to exceed anything that has yet been 
realised ; if 1 further tell you that this ship carries exten- 
sive palaces, which were pronounced by many competent 
critics and by thousands of visitors who have inspected her, 


t made on the basis afforded by the actual steam- 
ing performance of the Livadia, as published by him in 
the Times, October, 1880: 





° | 
Displace-| 1p, | Speed. 





ment. 
| tons. knots. 
Penelope ove | 4394 | 4703 12.7 
Livadia ... ins | 4420 | 4770 13 
Orion ... ai «| 4700 4000 12 
4720 





Livadiaw.. —... ~t | 4500 12.5 





to excel, in the size of their apartments, light and air, any- 
thing which one can expect to meet afloat ; and if I add 
to this that her speed proves to be 15} knots instead of 14, 
as intended, then perhaps I may not be thought too bold in 
believing that the ship commends herself to your special 
attention. 

It was stated in this hall that the idea which led to the 
adoption of circular form in Russia, as embodied in the 
Popoffkas, was rather a dogma than a practical truth. But 
I believe it is understood by those who have devoted more 
close attention to the subject, that it is not the circular 
form which is the characteristic feature of Admiral Popoff’s 
idea, but the great breadth in proportion tothe length, and 
few words only will be sufficient to explain the reasons 
which led to the adoption of proportions embodied in the 
design of the Livadia. 

Large experience in the Black Sea with the bigger of our 
two circular ironclads, the Vice-Admiral Popoff, having 
120 ft. beam, led the designer to adopt not less than 150 ft. 
for the breadth of the proposed yacht. As to length and 
draught, consistent with the adopted breadth, these had to 
be determined by considerations of sufficient longitudinal 
stability and of epee’ displacement. The length was 
fixed at 230 ft., which affords greater longitudinal stability 
than would be possessed by any ordinary ship of her length. 
The draught was kept at 7 ft. only in order not to exceed 
much the displacement amounting to about 4000 tons. 

The construction of her hull required very careful con- 
sideration, in order to obtain throughout it the distribution 


* Paper read before the Institution of Naval Architects. 














In connexion with this Table it may be noticed that the 
engines of both ships, Penelope and Orion, are developing 
at the speed named their full power, whereas the engines 
of the Livadia keeping such speeds must develop only one- 
third of their power, consequently greater loss in over- 
coming engine friction and blade friction must be involved 
in their work. But even disregarding such considerations, 
the figures as they stand in the Table are already sufficient 
to indicate that the amount of power per ton of the dis- 
placement required to drive the Livadia with a speed of 
at least 12 to 13 knots compares very favourably with that 
required in the case of an ordinary vessel of the size driven 
at the same speed. 

This Table, valuable as it is, refers, however, only to 
moderate speeds. I will therefore compare the Livadia 
with the Iris. The following Table shows that the power 





— Iris. | LivapDIa. 


—— a As provided | As actually 
in the design. developed by 





the firm. 
No. of horse power 
per ton of displace- 
ment © «| 228 | 2.35 2.79 
No. of horse power | | 
per square foot of | | 
mid-area . «» | 10.71 | 10.50 12.35 
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provided in the design and actually developed on the 
measured mile in the case of the Livadia is not of extra- 
ordinary amount, as we see that ships of ordinary form 
and proportions were already supplied with similar power 
in proportion to their size. 

n producing before you this Table, I am not forgetting 
tat the Iris did steam at a rate of more than two knots 
per hour faster than the Livadia, but it must be admitted 
that these two additional knots were realised not at her first 
measured mile trials, but after exbaustive experiments 
with the altered screws. From this and from what I have 
taid before, in reference to the difficulties which we had to 
contend with in the distribution and proper application of 
the propelling force in this vessel, it is evident that no 
fair comparison of her can be as yet drawn with fast | 
steamships of ordinary form unless some further trials of 
this ship with propellers of varied dimensions and shape 
will be made. 

Also, it was made a subject of particular remark by all 
who have witnessed the Livadia’s trials that scarcely any 
waves accompanied her motion even at the highest 
} 











This shows that there should not be any extraordinary 
absorption of power in overcoming the wave-making por- 
tion of the resistance, which is the most important source 
of the expenditure of power in ordinary vessels driven at 
their highest speeds; but this very important question, 
however, can be only answered with great accuracy after | 
further experience with this vessel. 

Again, though every effort was made to secure in the 
Livadia goodness of form, with the object of having no 
unnecessary amount of eddy-resistance, yet her design has 
involved so many new points, that no doubt her form itself | 
may be very much improved in vessels of similar kind which 
might be built in future. 

To complete the consideration of the steaming capabi- | 
lities of the Livadia, based on her trials, it is necessary to 
add also that these trials were conducted on the Clyde | 
immediately after leaving the basin in which she was fitting | 
out, and where she was lying for about four months since | 
her launch, with no means for proper examination of her | 
underwater part ani cleaning it, which is usual with ordi- 
nary ships of importance before being taken on the | 
measured mile. 
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I leave to the members themselves to decide, with these 
drawings now before them, whether the sea can be so 
capricious as to produce only such action, the effect of 
which is sutetel t the supported places, and whether 
the sea is capable of bending a small corner of one of the 
fractured plates and carrying this corner off. Doubtful to 
me as it is, if even such effect of the sea will be admitted 
within the limits of possibilities, it will still be obvious that 
there are several means to prevent its occurrence in fature 
by the introduction of additional strengthening, sach as 
stiffening the single framing of the outer cells by means of 
reverse irons, diminishing the spacing between the frames 
from 4ft. 10 in. to 2 ft. 5 in., increasing the thickness y, in. 
outside plating, and many other ways which have been 
already adopted. In any case, the injuries received were 
of such unimportant character that, with the thorough 
development in this vessel of the cellular system of con- 
struction, they did not in the least affect the safety of the 
ship, as with them we were steaming in a very heavy sea 
at a rate of 12 to 13 knots before we got to Ferrol, and their 
existence was not even suspected on board by those in 
command of the yacht. 

The small extent of the damages will be obvious also 
from the fact that their repair has been made without any 
dock, and did not require any more mechanical means than 
those which Captain Nogack, who commands the vessel, had 
at his disposal on board. 

In conclusion, I may add, that whatever will be the 
opinion of the learned members of this Institution as to the 
real causes of the injuries sustained by the Livadia when 


crossing the Bay of Biscay, the members will doubtless | 


agree that there are many ways of obviating such accidents 
in this ship, and certainly more in any future vessel of the 
Livadia’s type, as such accidents are not dependent on any 
qualities inherent in this type. 

In summing up it may be said that the Livadia did really 
prove herself to possess many qualities so desiravle ina 
yacht and yet unattainable in a ship of ordinary form 


and proportions, whilst the speed she has realised transfers | 


the question of a broad ship versus a narrow one for at 


least a good many ar ere from the field of speculative | 


hypothesis into the field of appreciable fact. 








THE HUDSON RIVER TUNNEL. 

WE reproduce from our contemporary, The American 
Machinist, the following particulars of the new methods 
now being adopted for driving the Hudson River tunnel. 

‘*In our issue of August 21, 1880, we severely criticised 
the methods employed at the Hudson River tunnel, in 


endeavouring to push forward the work. We also, at that | 


time, condemned all other devices for reaching the bottom 
of the tunnel except a caisson, and advocated that as the 
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(which is shown at the right in the illustration), but the 
mud was so soft that it allowed the water to flow in so 
freely that little or no progress could be made. A brick 
support was then built for the shoe of the caisson, as shown 
on either side of the tunnel. Thus the caisson was finally 
sunk, notwithstanding the predictions to the contrary of 
many expert engineers. A hole was cut through the east 
end of the caisson in the centre, and in line with the topof 
the bridle plate connecting the two tunnels. The silt was 
removed through this hole. and plates were pushed out one at 
a time, and were supported at one edge by resting upon the 
bridle plate and following the same curve, while the other 
edge was spiked to the caisson. In this manner the arch 
was finally completed. 

“It was found that the water had washed all the mud 
| out from under the bulkhead, and that the water could not 
be prevented from coming in, soa temporary bulkhead was 
| erected at the entrance tothe south tunnel. and silt was 





| forced into the space by the air pressure, and thus 4. 


the leak. A 3in. pipe was used for directing the balls 
| of silt to the dctioel traci, and in sufficient quantity to 
| fill the space. The leak being stopped, the next step was 
| to complete the excavation below the shoe, lay the inverts, 
land complete the bottom and sides of each tunnel. The 
| inside of the caisson was also bricked up as shown. 
‘*The middle wall between the two tunnels was carried 
| up only half way, thus making the caisson a large working 
chamber, accessible by two air locks from the outside, and 
| communicating freely with both tunnels. One of the ver- 
tical air locks was used for introducing and removing work- 
ing material, and the other forthe workmen. After brick- 
ing up the inside of the caisson it was given a coating of 
Portland cement. 

**An examination of the tunnel proved that the work 
was not injured by the accident, and remained as when the 
work ceased. Steps were taken at once to reach the south 
tunnel, but on a different plan from any used heretofore. 

“In forcing an entrance, the silt, which was very soft, 
frequently gave way, and a 6 in. pipe was used for introduc- 
ing silt to stop the leaks. It often required four men to 
feed the pipe with balls of silt, which were carried through 
by the air pressure. Serious difficulties were encountered 
continually, until, through the ingenuity of Superintendent 
Anderson, the idea of a pilot tunnel was suggested and 
put into practical operation. This tunnel, as shown in 
Figs. 1 and 3, consists of a tube 6}ft. in diameter, 
and is made of stout iron plates 4ft. long, using ten 
| plates to complete the circle. The top of the pilot tunnel 

occupies a position about 6ft. from the top plates which 
form the main tunnel. Plates of iron are put into the 
joints between the ends of the plates, and, projecting about 
6in., form flanges which prevent the pilot from creeping. 

** The object of the pilot tunnel is to advance from 3v ft. 


20 2s 30 asreer 





only fess ‘ble and reliable mcans of opening up the works, 
which were filled with mud and water at the time of the 
accident. We will describe the new methods adopted for 
driving the tunnel, and give an outline of the progress of 
the work up to the present time. Our readers will remem- 
ber that after the accident, which occurred July 21, 1880, | 
the attempt was made to pump the water out of the shaft. 
This failing, they built a cofferdam which for its purpose 
was also a failure. However it afterwards proved to be 
well worth the trouble and expense of building, for the 
protection and advantages it offered in sinking the caisson, 
which was built after all other means failed. The caisson 
was built of timber and strongly braced. The inside or 
roof was of a circular shape, intended, when the ends were 
cut out, to cover both tunnels, which it afterwards did, as 
shown in Fig. 2 on the preceding page, representing one 
end of the caisson removed and looking towards the river. 
* After the caisson was completed, it was lined with 
asphalte cloth covered with sheet lead. The air pipes being 
connected, an air pressure of 5lb. per square inch was found 
sufficient to drive the water out, down to the shoe of the 
caisson. On September 13, 1880, the work was begun 
with an energy which has characterised it ever since. 
* After cutting away timber which obstructed the down- | 
ward progress of the caisson, it gradually sank until the 
plates of the collapsed arch, forming the top of the tunnel, 
were reached. From this time (September 22) broken plates 
were discovered and removed. The tunnel about the air- 
lock was filled with soft mud, which was washed in by the 
water from the river, hence there was great difficulty 
experienced in making connexion with the old air lock. | 
This was, however, effected by cutting through the end of 
the caisson, pushing out plates, and supporting them by 
angle-irons spiked to the caisson. 
** An effort was then made to enter the south tunnel 


to 40 ft. ahead of the main tunnel, to form a reliable support 
for the plates of the main tunnel. These plates are sup- 
ported by braces extending from the pilot to the plates, 
also shown by the engraving. The braces have screws at 
the ends, by mears of which they may be easily adjusted. 
** Since the adoption of the pilot tunnel there has been 
very little difficulty in producing almost true circles. The 
main heading is advanced in sections of 10ft., the plates being 
bolted together at the top first, and afterwards at the 
bottom ; the circle is then bricked up and finished. The 
silt is loaded in cars at the headings, and drawn by an 


|. “ The south tunnel, as shown, is now finished 450 ft. from 
the shaft., while the north tunnel is finished 300ft. The 
electric light is used, which is considered indispensable, for 
if the light goes out foran instant the small light given by 
candles is entirely insufficient to allow the work to proceed, 
“The engraving represents the workmen engaged in their 
| work, and the engineers in runninga line. Distances can 
| be readily ascertained by a use of the scales attached to the 
| engravings. 
| ‘Preparations are being rapidly made for pushing for. 
| ward with the north tunnel, which has lain idle sinen the 
| accident. This will give employment to about fifty more 
| men. The resident engineer is E. H. Burlingame, who direets 
the practical engineering, and Engineer Lovejoy has charge 
|of the New York end of the tunnel. A space has been 
| enclosed at Pier 42, foot of Morton-street, New York, for 
| sinking a shaft similar to the one in Jersey city. Machinery 
| is being _ — at that point, oat the work is being 
pushed ferward. The progress now made is from 3 ft. to 
4 ft. per day.”’ 





RIVETTED JOINTS. 
Results of Experiments on Rivetted Joints made fur thq 
Institution of Mechanical Engineers.* 
By Prorsssor ALEx. B. W. KENNEDY. 
(Concluded from page 509.) 

Rivetted Joints, Third Series.—The last set of speci- 
mens tested (Series VIII.) consisted of eighteen rivetted 
joints, all of the single-rivetted lap type, each with seven 
rivets. These joints, which required a total pull of from 
70 to 80 tons for their fracture, were tested upon the 
machine belonging to the Barrow Hematite Steel Works 
(kindly placed at the disposal of the Institution for the 
purpose), by Mr. E. Richards and the Author. The eigh- 
teen specimens were arranged in six sets of three each, 
each set being differently proportioned. These sets are 
numbered 652 to 657 in the Tables. No. 652 was intended 
to have such proportions (as far as could be judged from 
the earlier experiments) as to be equally likely to give way 
by tearing or by shearing. The intensity of the shearing 
stress was intended to be two-thirds of that of the tensile 
stress, while the bearing pressure per square inch was 
intended to be about 7} per cent. greater than the tension. 
No. 653 was proportioned with excess of shearing or rivet 
area, No. 654 with defect of shearing area, No. 655 with 
excess of tearing or plate area, No. 656 with defect of 
tearing area, and No. 657 with excess of bearing pressure, 
the ditterent proportions being arrived at by varying the 
pitch and diameter of the rivets, and in the case of 657 
the thickness of the plate also. The ‘‘ margin’’ in all cases 
was jin. As to breadth, pitch, and margin, the specimens 
were all made to gauges prepared by the Author to the par- 
ticular sizes required. The preparation was done by Messrs. 
George Wailes and Co., and after machining, each plate 
was carefully measured up with vernier callipers, and tbe 
actual dimensions, of course, used in the calculations. The 
rivetting, which was by hand, was again done at the works 
of Mr. William Boyd, so as to insure the same class of 
work as before. 

It is assumed in the calculations that the rivets filled the 
holes drilled for them, and there is every indication that 
this was the case. 

The intended proportions of the joints were somewhat 
interfered with by the fact that the thickness of the plates 
was rather full throughout, the mean thickness of the 
plates nominally Zin., being 0.396, or 5.6 per cent. in 
excesss, und of the plate nominally ,°; in. being 0.347, or 
11 per cent. in excess. It therefore happens that some of 
the joints which were proportioned to give way by tearing, 
| broke ultimately by the shearing of the rivets. In spite of 
| this, however, the experiments give practically all the 
moors that was expected from them. 

Table XXII. gives the measured dimensions of the joints 
|(the means for each set of three) as well as the actual ratios 
| of shearing and bearing areas to tearing area. Table XXIII. 
os the general results of the experiments, which will; be 
| dealt with immediately. Table XXIV. gives the tenacity of 
ten strips cut from the j and three from the ,°, plate, with 
other particulars as to the material. It will be seen that 
it is very closely similar to that used for the former experi- 
ments, having a tensile resistance of 29.33 tons per square 
inch, and an ultimate extension of 23.2 per cent. in 10 in. ; 
exactly the same figures as the means for Series I. and II., 
given in Table VII. Table XXV., lastly, gives the shearing 
and tensile resistance of the rivet steel used in Series VIII. 
| The shearing resistance was measured in the apparatus 
formerly described. The steel tested in Nos. 728-1 to 6 
' was that used for the } in. rivets in the joints, Nos 652, 655, 





engine to the caisson, where it is damped. It is then mixed | 5, and 657, and gave a shearing resistance of 26.33 tons 
= et —_ py = —_ ~~ is rg ye by Bt 70-3 per _— of the trekine _ ” = po sem, 

pressure 0 e air into a bopper, from which it runs | ~* . r ? TI ey wr 1 
into cars and is finally deposited well upon the shore. This a same aed of — "th bar f oF XI. — 
process requires only one handling, viz., when taken from | '>° considerably more than that of the 1,4 in. anc 


the heading. 

**A working shaft for sending down bricks will be 
observed in Fig. 1 on the preceding page. The lower door | 
being closed, the bricks are introduced at the top. The 
door is then closed, the air turned on, and when the pres- 
sure within the air lock is equalised with that in the | 
tunnel, the lower door is o mal and the bricks fall out, as | 
shown. The other vertical air Jock is still used for quick | 
communication with the tunnel, or for one or two persons | 
wishing to enter the tunnel, while the large horizontal air | 
lock is in use, especially as it wastes much less air. The | 
total length of the tunnel from one shaft to the other, when 
completed, will be 5550 ft. There are at present over 
200 men employed, which are divided into three gangs, 
working eight hours each. The air pressure in the tunnel 
is forty-four one hundredths of a pound per sjuare inch, 
for each foot of water, making an average pressure of about 








| 2141b. per square inch. This pressure is made to vary with 


the tide in the river. 


the }} in. bar. A piece of the same steel broken by tension 
gave a resistance of 29.03 tons per square inch, so that the 
shearing resistance in this case was 90.7 per cent. of the 
tensile. 

The results obtained by breaking the joints are given in 
Table XXIII., which is arranged on the same genera: 
plan as Tables XVII. and XX. The three joints, No. 652, 
all broke by shearing at nearly the same total load (average 
73.26 tons). The mean shearing stress was 21.46 tons per 
square inch, or about 18.5 per cent. lower than the full 
resistance to shearing. The mean bearing pressure was 
only 33.17 tons per square inch, and the tension 31.36 tons 
per square inch, or 6.9 per cent. higher than the natural 
tenacity, although the plate did not tear. The proportions 
and results were very much the same as those of 434 
(Series VII., Table XX.). No. 653 was proportioned with 
excess of rivet area (by the use of larger rivets) and a con- 


* Paper read before the Institution of Mechanical Engi- 
neers. 
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TABLE XXI.—Serizs VII.—Trenacity or PLATE USED. TABLE XXV.—Series VIII.—Shearing Resistance 
an ade —_______—__—- —— of Rivet Steel Used. 
: | * sical abatcniliacinieapeeica 
Dimensions. Hineticsy. Breaking Load, | $ 2 £5| |, Shearing Load. 
| } a 2 
as eee Ey j E a3 z ad a 
. ' Ss : ; - x 5 & ‘o 
£ | Drop of Steelyard BS = Nature of Fracture, &c. F- 35| 3 £5 5 Remarks. 
é | |Pounds| Tons | . t& 2 a sy} 4 ee | te 
= _ | Pounds Tons per per on Sa ssi zg a1 rs 
y, | Breadth. | Thickness. | Area, | per per | Square Square| ‘5% os A gs 3 z 3 2 2 
a | Square | Square! Inch. | Inch. SE be 2 |Es| & og | on 
Pa | | Inch. nch, | os an : S i & a ~ 
| in. | in. 1 ss be | re, 728—1 ‘ ost 57.230 | 25.55|All these specimens showed 
ues} 2062 | oss | os | aegnn | azz | cazoo| goa | ose 334 Tet] 4) Seat Sadan | Sess |‘aleae of peerings limit 
473-3, 1736 | 0.377 92'860 | 14.67 | 68,850 | 29.84 | 0.492 27.5 |Fracture obliquely across, Some |728—3| ,, | 0.621 58,950 | 26.32 clastichty at points arying 
| | | | ; : (in 6 in.) longitadinal splitting. (mean fe3 per cent.) of thelr 
473—4] 1.744 | 0.370 | 0.645 | 38,380 | 17.13 | 66,980 | 29.91 | 0.57 28.0 breaking teed. 
| (in Sin.) 728-4) ,,| 0.621 58,950 | 26.32|A piece eut from the same bar 
fe “an | aaa Lanes | oe 7: 728—5| ,, | 0.621 60,270 | 26.91| and tested for tenacity had its 
| Mean ..., 38,390 | 17.14 | 66,990 | 29.91 | 0.573 728—6| "| 0621 59,600 | 26.61| limit at 18.62 tons per square 
| ’ ! : . inch, and broke at 29.03 tons per 
EYES = Z square inch. The ratio of shear- 
, * ‘ ing to tensile resistance is, 
TasLE XXIIL.—Measurements of Series VIII. (Third | (which only reached 31.5 tons per square inch), nor could eneten tates ee, ee 
Series of Rivetted Joints). any signs of defective rivetting or of the rivet not having filled , 99.03" 
Be Pins et vib) te elie 2 up the holes, be detected. On examining Table XI., how- nearly 91 per cent. 
- 3: lin | ever, it will be seen that there was then as much as 14 per ——| —— 
= = s | cent. difference between the shearing resistance of two sizes Means 58,980 | 26.33 
Z a ik s\n ie of rivet steel, and it is probable that the larger rivet steel ! 
© ee} = © © A . . * 
3 zit is!s la used for 653 (and not for any of the others) had in the same . ss : 
B 3 if |e a |*! Remarks. way a smaller resistance. Unfortunately there was no but practically the joints cage of the same strength, viz., 
5 ie. ho 2 ie : : : n . 55 per cent. of that of the solid plate, so that all four 
y & i$. % = |° opportunity of testing the shearing resistance of this larger roportions 652 to 656, were very closely of the same 
+ 2 es # |2e diameter. It will be remembered that it was the largest Gamal : 
= e = = 2 28 size of rivet in Series VI. (Table XVII., which 7? 4 80 |The three joints of 656 were made with reduction of 
eemaermtcanet tar 5 i eae FE 1s Ge low a shearing sesennnee. The pens of 653, oth plate area, by reducing the pitch, keering the }in. rivets 
in. | in. in.! in, im. in. ever, are obviously very nearly those of uniform strengt as before. ‘I'wo of them tore through the plate, as was 
652—1to 3 11,34 0.79 1.62 0.400 1.46 0.94 Ends made similarly for this weaker rit steel (or for rivets which for any ps verter ‘the Site’ Seslee tow Gama tie steak The 
tothose in Series reason can shear at so low astress), for one of the three | ©*P 4 * g : 
Vil. joints of the set broke by tearing. The tensile stress at | C2™S° of the latter mode of fracture, however, may have 
&% 11.84 O86 1.68 0.399) 1.75 1,03 Seven rivets in each t ts ry rg se ple yy, pepo atly so age been a defective rivet, for although all the rivets gave way 
3 10.90 | 0.75 1.56 0.401 | 1.36 0.93 joint. of pend ctl ny dng Song oF dae ¥ simultaneously, one gave by the tearing off of both ends, 
3 12.20 0.78 1.74 0.386 | 1,44 0.83 14.1 per cent. more than the tenacity of the plate, and the instead of by shearing, and appeared to have been some- 
: 3 10.45 0.78 1.49) 0.393! 1.72 110 strength of the joint as a whole was 56.2 per cent. of the whet bones oud Ps showed a partly crystalline 
657-1 ,, 3 12.32 0.79 1.77 0347 | 1.47 0,82 strength of the solid plate. The mean strength of the three feactuse. The mean tensile sieess when the joints broke 
m i Bes joints, as compared with that of the solid plate, was 54.8 was 36.13 tons per square inch, or 23.2 per cent. more than 
: re P . the tenacity uf the plate. Taking only the two joints 
TABLE XXIII.—Series VIII.—Generat Resutts. (Third Series of Rivetted Joints). which broke by tearing the plate, the stress reached 36.7 
— — ——oO | tons per square inch, or 25.1 per cent. more than the 
Tensile Stress Shearing Stress Bearing Pressure 4.2 £ Breaking Load | +2 tenacity of the plate. By this extremely high figure the 
when Joint when Joint when Joint (£35 per Inch, 283 strength of these joints is brought up to 58.6 per cent. cf 
ec ‘ Broke. - Broke. 4 Broke. e Breadth of | E>2 | that of the solid plate. If the Author’s explanation of the 
s £ aiartee £ 2 — a Joint ______—. | #2 S | cause of the increase of *trength due to perforation be a 
z < rs a te ; Broke by 2252 | correct one, anything which tended (with certain limits) to 
z te Pounds Pony 5 — Py Ey — a Solia | EEL. | exaggerate the effect of flow already described should 
” z per e L = ie P Sc ae : = 
z 3 Square | Square S Square | Square é Square | Square Joint. Plate. Zz z a = — So — = hed just 
B = Inch. Inch. Dp Inch. Inch. faa] Inch. | Inch. ing oO e metal be as jus 
Pe a eal ida - ‘ — such an effect, and may be looked on as a probable cause 
sq. in, sq. in eq. in.) | _ |perct : tons. | tons. of the increased resistance to tension. 
652—1 tog) 2.337 70,240 | 31.56 | 3.417, 48,030 | 21.46 | 2.209| 74,300 | 33,17 | 19.3 Shearing 6.46 11.73 55. The last set of joints tested were numbered 657, and 
| wo by : ‘ * . : 
653—1 tos! 2.320 73,030 | 32.60 | 4.064 41,690 | 18.61 | 2.402/ 70,520 | 31.49 252) shearing, he 41 «11.70 | 54.8 st Bogle po ok anaomyting Lp Aeendeep 
one tearing. r pms ° Se 
654—1 to 3) 2,270 69,420 30.99 | 3.080 51,170 | 22.84 | 2.103) 74,950 33.46 21.9 Sheating 6.45 11.76 54.9 bearing area. The thickness of the plates, however, was 
0.347 in. instead of ;;in., so that the very high pressure 
655—1 to3, 2.572 66,190 | 29.54 | 3440 49,450 | 22.08 | 2.137) 79,660 | 35.56 | 20.4 ay 622 11.32 54.9 wished for was not obtained. The highest pressure in any 
, , Pe ana Two by ‘ . , one case was 42.56 tons per square inch, the mean of the 
656—1 to 3} 1.956 | 80,920 OES | SHES) CED | AOS | Ree ee | 270f re nae hers ae — three being 39 71 tons ct oaam inch. This pressure, 
»y sheari pt te ri 
657—1 to 3, 2.347 | 72,930 5.452 49,480 | 22.09 | 1.924 88,950 | 39.71 |27.0 “Shearing | 6.19 1018 60,8‘ | Somewhat higher than appeared from the former experi- 
prin, 7 Rescsnnth ae cided meng cnn ments to be available, still does not seem to have sensibly 
Hicuest SIncLe RESULT affected the shearing resistance, which reached an average 
; of 22.09 tons per square inch before the rivets sheared. 
657-2 2212) 76.220 34.03 | 3.442) 48,980 | 21.87 1.811 93,100 | 41.56 | 24.0 Shearing 6.11 9.59 63.7 The mean strength of the three joints was 60.8 per cent. of 
a AORN. _ Z __ | that of the solid plate, and the highest single result (given 
ee ed wie <s in the Table) was 63.7 per cent. The tensile stress when 
TABLE XXIV.—Sertgs VIII.—Tenacity oF PLATES USED. the rivets sheared was (in mean) 32.56 tons per square 
jepikennsasipgitintininmiai — —_—— — - —— | inch, or11 percent. more than the tenacity of the untouched 
Limit of ? Percentage of ate. ae rae 
} Dimensions. Elasticity, Breaking Load. _ Final The point at which visible slipping of the plates of each 
© . Ratio of Extension. joint on one another commenced was observed (with the 
2 i— — Limit to | Remarks. aid of a magnifying glass) as closely as was practicable ; 
Ee Pounds' Tons Pounds| Tons | Breaking In Sie. I and the results are given in Table XXIII. In the mean, 
” Bread‘h. |Thickness.| Area. | .P** per _ per | per Load. mag te “ae slip occurred at about 23.5 per cent. of the breaking load, 
I metas) begin | “"™ | Square | Square | Square | Square Geen ef Uae! but in some cases it was visible very much sooner even 
& =e | oe. | oe | oe than this. The points observed do not appear to bear any 
SS ee ta te 2 articular ratio either to the strength of the joint or the 
P J 
in, in. sq. in. p. cent. p. cent, |_ o ; 
652 | 1754 0.396 0695 | 35,460 15.82 66,450 29.66 0.533 =| «38 23.6 |The numbers of these speci- pitch of the rivets, : = F 
652 | 1.750 0.409 0.716 | 40,620 | 13.13 67,100 | 29.95 0605 | 45 23.6 | mens correspond with the} In summing up the results of Series VIII. it should be 
ie, : } numbers of the plates in| said first of all that the fractures were throughout very 
653 | 1.760 0.410 0.722 | 85.210 | 15.72 63630 | 28.40 0 554 42 18.9 | Series VIII. (see last two | satisfactory. In only one case (652-3), did one rivet give 
653 | 1.75 0.409 0.716 | 40,870 18.24 66,850 29.84 0611 | 40 23.8 | Tables) from which they slightly before the others, and this particular case happened 
654} 1.752 0.403 0,706 | 41,360 | 1846 67,380 | 3008 0.614 | 45 29 ae to be the one of its set which stood the greatest shearing 
654 | 1757 0.405 0.712 | 38.710 | 17.28 64.950 | 29.00 0.596 45 23:8 stress. Out of ull the rivets sheared four only showed 
| traces of crystalline structure; and two gave way at the 
655 | 1,756 0.410 0.720 | 30,470 | 18.07 66.720 | 29.79 0.607 | 42 21.8 | heads instead of by shearing. ‘The rivetting seems to have 
655 | 1,753 0.371 0.650 | 37,080 | 1655 60,150 | 26.85 0.616 46 24.1 | been very sound throughout. In the three joints which 
es! usa | (eet 0.709 | 40,340 | 18.01 67,000 | 29.91 | 0.602 | 43 oLs tore —— the plate, the — —_ _— at pag te 
ese | 1755 0.407 0.714 | 35,780 | 1597 64,690 | 28.88 0.553 45 915 was 35.62 tons per square inch, or 21.4 per cent. more than 
| the tenacity of the solid plate. In the fifteen joints which 
657 | 1.756 0.325 0.571 | 40,950 | 18,28 29.40 0.622 | 47 24.1 gave way by shearing (including those of 653) the mean 
657 | 1.760 0.326 0.574 | 43.660 | 19.49 30.14 0.647 =| 44 24.1 shearing stress at fracture was 21.5 tons per square inch, 
57 | 1.755 0.527 0.574 | 41,990 | 18.75 | 29.38 0.638 1 27.1 or 18.3 per cent. less than the full shearing resistance of 
> Seg ; ea ames e e : the steel. The increase of tensile resistance bas alread 
Means...| 39,430 60 | 65,700 | 29.33 5 3.1 : . ’ y 
| nos Oe ” — = —| been discussed. The decrease of shearing resistance may 
. a ———<—— — a ——— | no doubt be largely due to the fact that the rivets are in 
. . . ’ , : tension as well as in shear, tension due to the opening out 
sequent slight increase of bearing area; the plate area was | per cent. It will be noticed that a stronger rivet steel | of the plates before the joint breaks. The Author has in 
kept the same. These joints were expected to break by | could not here have greatly increased the resistance of the | hand some experiments, which he hopes to be able to lay 
tearing the plate, but in the result only one went in this | joints, as the tensile stress in them was already very nearly | before the Institution, with a view to finding out what 
fashion, the rivets being sheared in the other two. This | up to the breaking load. : shearing resistance the rivet itself has, when tested under 
was partly due to the excess thickness of plate, which gave | No. 654 was made with defect of rivet area by using | conditions exactly similar to those under which the other 
6.4 per cent. additional tearing area, and partly to the fact | small rivets and keeping the plate section the same, and | shearing experiments (Tables XI. and XXV.) were made. 
that the rivets sheared (in the two joints which broke by | No. 655 with excess of plate area by increasing the pitch| General Results.—The graduated experiments of Series 
shearing) at 18.23 tons per square inch only, or about | with the use of the standard sized rivets (?in.). Both sets} VIII. allow very clear deductions to be made as to the best 
16.5 per cent. below the average of the other sheared joints. | broke, as was expected, by shearing. The smaller rivets} proportions certain important types of rivetted joint. The 
The 


This cannot have been due to excessive bearing pressure | stood a somewhat greater shearing stress than the others, ' strongest proportions are those of Nos. 656 and 657. 
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difference between them is not very great at first sight, but 
is in reality more than may appear. The joints of 656 owe 
their great resistance entirely to the excess tensile stress 
which they sustained ; and without further experience it is 
not possible to count on always obtaining such a great 
excess, far higher than is indicated by the other experi- 
ments. Moreover the close pitch makes the joint an expen- 
sive one, and tbe deficiency in plate area is in almost all 
cases a deficiency in the wrong direction. It is therefore 
clear that No. 657 is by far the best type of joint among 
those tested, and it can hardly be expected under any cir- 
cumstances to obtain a single-rivetted lap joint whi ob hes 
an average of more than 61 per cent. of the strength of the 
solid plate. In 657 the ratio of rivet to plate area \see 
Table XXII.) was 1.47: 1, and of bearing to plate area, 
: 82:1. Calling then the pitch of a single-rivetted lap joint 
the diameter of the rivet holes d, and the thickness of 
slate t, we obtain for the equations connecting these three 
quantities : 


; T 
1.47 (p-d) t= ri 


and 
0.82 (p—d) t=dt 
worked out, this gives at once 





which may be at once rounded off to 
pitch diameter of hole, 
diameter of hole=2.25 thickness of plate, 
which would thus represent the proportions (supposing 
they could conveniently be used) of a single-rivetted lap 
joint with steel plates and rivets) of maximum strength. 
The joints in 657 already had a small excess of plate 
area; and this ‘‘ rounding off’’ of the figures would give a 
little more. For boilers it would probably be ady isab le to 
increase the ratio of pitch to diameter of hole to 2.3 or 2.4. 
The diameter of the rivet will be about ,;$ less than the 
diameter of the hole. 
Although only one type of joint (single-rivetted lap with 
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drilled holes) was tested, the experiments enable some infer- 
ences to be drawn respecting others. With the wider 4 
pitch of double-rivetted joints, the excess tenacity of the 
plate will be much less, and with chain-rivetted joints of 
ordinary proportions it will altogether disappear. For the | 
latter it will not be safe to assume a greater tensile stress | 
than the ordinary resistance of the material. For butt 
joints, on the other hand, if they have double cover plates, 
the shearing resistance of the rivets will approach much 
more nearly the shearing resistance of the steel out of | 
which they have been made ; and even in a double-rivetted | 
lap joint the shearing resistance per square inch should | 
be somewhat greater than in a single-rivetted one, on | 
account of the greater stiffness given to the plates by the 
broad lap. 

If we Toho 0 deuhio. rivetted lap joint (of the materials 
used in the experiments) to be equally likely to break either 
way when the tensile stress is 31.5 tons per square inch, 
the shearing stress 23.0 tons per square inch, and the 
bearing pressure 40 tons per square inch, we should get 
for proportions of uniform (: a maximum) strength 

p=3. 

ad=2. 21 t, 
and if the plate had a natural tenacity of 29.5 tons per 
square inch, sucha joint would have a strength equal to 
nearly 77 per cent. of that of the solid plate. 

The effect of substituting punched for drilled holes can be 
estimated from the results given in Tables XII. and XIV. 
The excess of tensile resistance over that of the untouched 
plate is reduced to about 6 per cent. 

The joints experimented on were all made in # in. plate. 
The results probably hold good for 4 in. plate also, bat for 
jin. or lin. plate the excess of tensile resistance will 
probably be considerably reduced in practice by the com- 
paratively much larger pitch which then becomes necessary. 
Even for jin. plate the large proportion of rivet diameter 
to thickness (d=2.25 ¢) would be at best very inconvenient, 
and for greater thicknesses impracticable. The proportional 
strength of the best practicable single-rivetted joint will 
therefore decrease very much as the thickness increases. 

It is worth while, from a practical point of view, to 
notice that the results of the experiments of Series VIII, 
joints with seven rivets, do not differ from the earlier 
results of joints with three rivets, or even with two, in any 
way that can be attributed to the greater breadth; and 
therefore there seems no valid reason for refusing to accept, 
as applicable within proper limits to large joints, results 
obtained from experiments made on much smaller ones. 
The only exception to be made to this is that perhaps the 
larger value of the excess tensile resistance in Series VIII. 
than in the former experiments may be partly due to the 
great width of the joints having counteracted any weaken- 
ing effect (as compared with Series V. and Va.) of the 
straight sides in the smaller joints 

The Author would like once again to point out that, for 
the reasons already given, he has confined himself entirely 
to a statement and discussion of his own results, without 
comparing them with those of others. He may however 
be permitted to express his gratification that the recent 
admirable memoir published by the Board of Trade on this 
subject contains results which agree in every important 
respect with those just described, so far as they cover the 
same ground. 





PETROLEUM IN. Vi ENEZUELA.—A rem markahle deposit of 
petroleum is described by the American Consular Agent at 
Maracaibo, as existing between the Rio Tara and Zulia. 
Near the former there rises a sandbank about 35 yards in 
extent and some 10 yardsin height. On its surface is 
visible a collecticn of cylindrical holes, apparently arti- 
ficially made and of different diameters, through which 
streams of petroleum, mixed with boiling water, gush out 
with great violence, accompanied with a noise as though 
two or three steamers were blowing off steam. 





| us that they have 


As many of our readers are no doubt aware, Mr. 
W. Webb has for some years past been largely using 
cast-iron wheels on his goods engines and te nders on the 
London and North-Western Railway, and with excellent 
results. There can be no doubt that the merits of cast- 
iron wheels have been too much overlooked by many 
locomotive builders, and Mr. Webb has done good 
service by perfecting their design and manufacture, so 
that they can be produced of thoroughly trustworthy 
quality at an extremely moderate cost. 

The engravings which we annex show the standard 
wheel for the London and North-Western goods engines 
and will require no explanation. The wheels are made 
of good iron and are moulded entirely in greensand by 
a very perfect system of plate KY 

Mr. Webb has now upwards of 560 engines running 
with these wheels and over 240 tenders, and he informs 
given no trouble whatever . Some of 
them have been very severely treated in collisions, but 
have stood the shock well, and Mr. Webb states that he 
should not think of reverting to wrought iron. As 
regards the weight the cast-iron wheels are rather lighter 
than the wrought-iron wheels previously used. Some of 
these wheels have now been at work about nine years, 
but there arealso on the London and North-Western line 
cast-iron wheels made by Messrs. Sharp, Roberts, and 
Co. in 1847, which are still in good condition although 
they are not of such good design as these we now illus- 
trate. 





INSTRUMENT FOR TESTING ELECTRICAL 
RESISTANCES 

As promised in a recent number (een page 495 ante) 
we now publish a description of Captain Bucknill’s 
arrangement of coils, galvanoscope, &c., arranged for 
testing, by the Wheatstone balance, resistances from 1 to 
11,000 ohms, and which was in the first place specially 
designed by him to form a portable arrangement for test- 
ing the electrical resistances of lightning conductors and 
their earth connexions. Itis, however, equally useful for 
testing any resistances between the ranges specified 
above, and being so portable and compact it will recom- 
mend itself for general use. A battery of six small 
voltaic cells may or may not be embodied in the same 
box as desired. 

The galvanoscope has a resistance of about 100 ohms 
and is pivotted on agate centres, and the arrangement of 
key and bridging coils is shown in the diagram. By 
plugging the hole marked EQUAL, tests of resistances can 
be taken from 1 to 1100 ohms by units, and by plugging 
the hole marked x.TEN tests may be taken from 10 to 
11,000 ohms, by jumps of 10 ohms. 

The whole arrangement is contained in a box 9 in. x 
4}in.x 3} in. Fig. 1 represents the instrument in plan, 
G being the galvanoscope, and A, B, C, three terminals, 
to which the test battery and unknown resistance are 
connected, the former between A and B, the latter between 
A and C, The bridging coils, 40, 40, 400, are permanently 
connected, as shown, to the outer brasses of the three 








AND NORTH-WESTERN RAILWAY, 


Section througha 


And 




















in the left-hind corner, the centro brass b> ynnected 
to the galvanoscope and to terminal C. 

Fig. 2 represents the electrical arrangem2nt 
what more graphically, the points marked A, B, C corre- 
sponding to the terminals in Fig. 1. 
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When 


the 
following stores are required in addition to the above 


used for testing lightning conductors, 
instrument and the portable voltaic six-cell battery: 
Two light insulated wires, each about 100 yards long; 
two earth plates of thin copper, with soldered 
on; two clamps, brass, with binding screws, for con- 
necting the leading wires to the conductors; six con- 
nectors, brass, for connecting the wires; one small file 
and other small store3. 

A box, complete with all necessaries for testing light- 
ning conductors, can be obtained from Messrs. Elliott 
Brothers, Strand, The best way to proceed in testing 
lightning conductors is as follows: 

Balance the resistance of the leads with the ends con- 
nected, and call this wire resistance=W. Then connect 
one of the small test earth plates e e' on the end of each 
lead, and, keeping them at least 20 ft. apart, give them 
each a good earth connexion in damp soil at the bottom 
of aditch, or ina canal, river, or stream, if there be such 
at hand: or one of the test earth plates may be lowered 
to the water of a well (but not to a cemented tank) and 
the other lead be connected to the water supply pipes or 
to the gas supply pipes, but not if the lightning con- 
ductor’s “earth” be so made also. Then balance 

W+et+el=A. 
Now find the resistance of the conductor's earth and of 
one test earth, or 


wire 


WrtetE=B, 
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Finally, find the resistance of the other test earth and of 
ihe conductor's earth, or 
W+e'+E=C. 

From these three tests the resistances of the three 

earths E, e, and e’ can be found, for 
E=} (B+C—A-W) 
e =} (A+B-C-W) 
e'=4 (A+C-—B—W). 

Asa result E ought to balance at a very low resist- 
ance if properly made, and of sufficient surface in con- 
tact with permanent moisture. If the earth connexions 
of two separate conductors are themselves separate but 
within the range of the leads, they can be tested simul- 
taneously by the above method, only one test earth being 
in sucha case required. Again, if a conductor possess 
more than one earth connexion, formed by separate 
plates, not too close together, and if one of these can be 
temporarily disconnected from the conductor, only one 
test earth would be necessary, and the same method 
pursued. In testing conductors in buildings near the 
sea, or near a river or canal, one test earth only is required 
if it can be placed in the water, a previous test having 
shown the resistance of such an earth plate, in salt or 
fresh water as the case may be. 

Having found the resistances of the earths of a con- 
ductor, and their joint resistance, the whole of the con- 
ductor ought to balance at about the same figure. If 
not, the defects should be localised. 

When testing a conductor with not more than two 
earths the conductivity 
above ground can be readily found if one of the con- 
ductor’s earths can be temporarily disconnected ; but 
this test is not necessary if the conductor’s earth tests 
low, and the various parts of the conductor test at about 
the same figure. 

Inaccessible conductors, such as those on chimneys, 
spires, &c., should be fitted with testing wires from their 
summits, unless they are erected as double conductors. 
As some correspondence has recently appeared in 
ENGINEERING on this subject nothing further need be 
added. 

It is most important that every possible information, 
such as the depth and surface of the earth connexion, 
the manner in which it is made, and the results of 
electrical tests, &c., should be recorded for future 
reference. 

Lightning conductors should always be erected under 
the advice and guidance of an adept; and the electrical 
tests should be carefully made by an electrician, and be 
recorded in terms of the unit of electrical measurement. 


AIR COMPRESSORS. 
To THE EDITOR OF ENGINEERING. 

Sir,—My attention has been called to the letter from 
‘Tramways’? in ENGINEERING of May 6, which had 
escaped my notice during a very busy period of constant 
travelling about. But, after all, I see no advantage or 
profit, either to myself or your readers, in continuing this 
discussion with a gentleman who confines his arguments to 
broad assertions, unsupported by anything like proof, and 
without giving any facts or data whatever ; and who, while 
asserting his superior knowledge of the subject, betrays 
his total inexperience the moment he ventures off his safe 
ground of general assertion into figures. Anything more 
ridiculous than his mode of calculating the inlet area for 
the air through the inlet valve I have rarely met with, in 
the pages of any scientific journal. He estimates the inlet 
area by taking the whole area of the circle of the valve, 
instead of taking the inner circumference multiplied by the 
lift, and less any space occupied by ribs or wings. This is 
no blunder arising from over haste, for he says he “‘ care- 
fully measured the airway” through my trunk piston, and 
found it 4 of the piston area. And in calculating the inlet 
area of the five 84 in. valves in the 40in. cover he takes the 
whole area of five 8}in. circles. Nothing further from 
this gentleman shall tempt or provoke me into asking you 
to waste your valuable space on a discussion of this kind. 


resistance of the conductor | 





Referring to Mr. Hajnis’ letter at page 384, he should 
have explained what he meant by the ‘efficiency’ of an 
air compressor, since he uses the term in a different sense 
to that generally accepted, viz., the proportion of the 
power utilised to that applied. The diagram from the 
compressor at Arlsberg is not an example of high speed— 
the speed being only 24 revolutions, or 102 ft. per minute, 
which is exceedingly slow. 

Iam, &e., 
J. STURGEON. 

Bolton, June 7, 1881. 








LIGHTNING CONDUCTORS. 
To THE EDITOR OF ENGINEERING. 

Srr,—Mr. Vyle, before knowing anything about my 
apparatus for testing lightning conductors, attacked it 
in print in order to puff a patent of his own. This drew 
upon him a reply which he seems to dislike, the principal 
points in which however he now concedes. 

I repeat that the valuable portion of his patent was 
recommended in 1876 by Major Armstrong, R.E., and 
we now find that |Messrs. Siemens Brothers, the pioneers 
in so many things electrical. actually fitted a double con- 
ductor to one of their chimneys at Charlton so long 
ago as 1873, and Mr. Vyle in his last letter distinctly 
states that such an arrangement ‘‘ is practically the prin- 
ciple of his patent.’’ I yesterday examined the conductors 
in Messrs. Siemens’ works at Charlton, and found that a 
bare testing wire had been added last year to the conductor 
on another chimney. 

My contention is that a double conductor provides a 
more advantageous means of carrying off a stroke of light- 
ning than a single conductor with test wire, that it is less 
likely to get out of order, and that it is tested with equal 
facility. 

Double conductors, i.e., continuous conductors up one 
side of a building and down the other, have been employed 
for forty years, and since Sir Wm. Snow Harris, F.R.S., 
tiourished his pen in the cause; but the same idea does not 
seem to have been applied to chimneys and spires except 
by Messrs. Siemens. Indeed, the conductivity per yard 
of conductor was never reduced by 50 per cent., as it 
might have been if the theory of a double conductor 
had been properly understood. It is only necessary to 
provide a joint at the foot of one leg for testing every 
part of such a conductor, and two “ earths’ are not 
absolutely necessary, as the legs can be connected to one 
‘*earth’’ plate. 

Mr. Vyle’s statement that in a recent lecture I 
‘severely condemned” joints is erroneous. I confined 
myself to stating the opinion of that eminent physicist 
Sir Wm. Thomson, F.R.S., and I quoted from the French 
Instructions that the number of joints should be a minimum, 
and that they should be made good witb solder or run in 
with lead. Such a joint is easily unsoldered when the 
ends are required for testing. Or a plate-to-plate arrange- 
ment can be provided like a paratonnerre, which can be 
unbolted when desired. 

As regards the apparatus for testing, Mr. Vyle based 
his first letter on your notes, in which the words ‘‘a 
Wheatstone’s balance, coils, galvanoscope, key, and 
terminals” are properly used to describe my instru- 
ment. Mr. Vyle is now disingenuous enough to alter 
this into “‘a Wheatstone’s balance and coils,’’ and 
thus try to cover the mistake he made in his first letter. 
Moreover, he now states the price of an ordinary Wheat- 
stone’s balance and coils to be more than double the 
current price. : 

Again, Mr. Vyle states that his testing apparatus makes 
special provision for testing the earth connexion, the most 
important test of all. The wording of the specification is 
somewhat obscure. It apparently provides for testing the 
conductivity resistance of that portion of the conductor 
which is under ground, but I cannot gather that the resis- 
tance of the earth connexion is tested by the arrangement 
and method described. 

J.T. B., B-E. 








Sreet Rarts 1n ServiaA.—Contracts have been let for 
steel rails for Servian lines. The Witkowitz and Retchizza 
works obtained orders for 13,000 tons at 7/. 12s. per ton. 


NOTES FROM THE SOUTH-WEST. 


Water Supply of Cardiff,—The Water Committee of the 
Cardiff Town Council met on Friday under the presidency 
of Alderman Jones. At a meeting of the council held on 
the 17th of March, it was resolved that a scheme proposed 
by Mr. Taylor, C.E., for the extension of the water suppl: 
of the borough, should be deferred, and that the bmw a | 
engineer (Mr. Williams) should be directed to report upon 
every available source of water supply within a reasonable 
distance of Cardiff. It was added that Mr. Williams should 
be empowered to obtain whatever scientific assistance he 
might deem necessary for the satisfactory accomplishment 
of his arduous task. Since then the work has been pro- 
gressing. No special sisistance has been sought, but the 
Lisvane, the Aber, and the Merthyr Tydvil schemes have 
beer carefully investigated by Mr. Williams, and on Fri- 
day - presented his report, which is a voluminous docu- 
ment. 


Tredegar Iron Works.—Sinking operations at Pocbin 
Colliery, near Holly Bush, are rapidly approaching com- 
pletion. Ata depth of 298 yards the men came, last week, 
on a seam of coal 6ft. 8 in. thick. They have now reached 
a depth of 308 yards, and anticipate getting through the 
celebrated vein of steam coal when about a dozen yards 
further down. A good road is to be made between Darran 
and Tredegar to meet the traffic which the opening of the 
new colliery will create. It is expected that the projected 
steel works will soon be commenced on the ground occupied 
by the present rail mill. The blowing engine will be erected 
in the place of one of the old furnaces, and with the new 
cupola furnaces close at hand and complete railway accom- 
modation, the work of transport will be most complete, 
and there will not be any unnecessary expenditure in 
bringing about the change. The new plant will send out 
at least 1000 tous weekly. 


Cardiff—The demand for coal continues to keep slightly 
ahead of the supply, and prices during the week just ended 
have been, if anything, a trifle firmer. Tenders have 
recently been sent in for the supply of 36,000 tons of coal 
to the Upper Italy Railway, delivered at Genoa and Savona. 
There is no movement of importance in connexion with the 
house coal or patent fuel trades. For iron ore, also, the 
demand continues without much animation. The supply 
during the week, especially from Bilbao, has been good. 
Shipments of iron and steel have been made to a moderate 
extent. Last week’s clearances of coal amounted to 111,246 
tons. Inthe same period there were cleared 5845 tons of 
iron, &c., 2065 tons of fuel, and 375 tons of coke. The 
imports comprised 14,961 tons of iron ore from Bilbao, and 
1162 tons from various other sources. 


Stocking Foreign Ore.—Orders have been issued to pre- 
pare a sufficient storage ground at Penarth, on which to 
stock six months’ shipments of foreign ore for Cyfarthfa. 
Until the details of the steel works are arranged it is 
obvious that it will be better to stock off the Cyfarthfa 
estate, since, on the very spot chosen, it may be necessary 
to erect some part of the steel plant. A great many thou- 
sand tons of Bilbao ore have been bought, and will hence- 
forth be periodically stocked at Penarth. Nothing has 
transpired about the steel plant, but that the site is to be 
near the well known Pandy Mill. 


Newport.—Work in the iron, steel, and coal depart- 
ments has been pursued with uninterrupted briskness, 
although the prices obtained for iron must show a consider- 
able improvement before this branch of local trade can be 
called healthy. There is nothing great to report with 
regard to iron ore prices, but a further good supply has 
come to hand. From Bilbao there arrived last week 10,494 
tons of iron ore, other places contributing 3250 tons. 


Glamorganshire Canal Company.—The annual meeting 
of this company was held on Wednesday. at Cardiff, Mr. 
W. Crawshay in the chair. There was only a small attend- 
ance of shareholders. The usual dividend of 4 per cent. 
was declared. 

Blaenavon Pits.—The two pits which the Great Western 
Railway Company are sinking in Blaenavon, near Maesteg, 
are progressing well. The south pit is now 370 yards deep, 
and the north pit 366 yards. The 3ft. seam of coal was 
struck some time since. On Thursday last, in the south 
pit, a small seam, about 2in., was found. It was expected 
that beneath this narrow seam there would be a solid rock, 
and that if the quarry should be pierced all the lower seams 
of the South Wales basin would be discovered. The quarry 
was reached as anticipated, and if it is not of unusual 
thickness, probably the celebrated 2 ft. 9 in. seam will be 
reached in a few days. 


Briton Ferry Iron Works.—On Saturday the machinery 
was stopped. It is many years since Briton Ferry had 
such a sombre appearance. 

Opening of a New Railway.—The section of the Banbury 
and Cheltenham Railway from Cheltenham to Bourton-on- 
the- Water (giving direct communication from Cheltenham 
to London by Oxford) was opened for passenger and goods 
traffic on Wednesday. The line is 16} miles in length, and 
includes a long viaduct and tunnel. The line was con- 
structed by the Banbury and Cheltenham Company, but is 
being worked by the Great Western Company. The other 
section of the railway, between Chipping Norton Junction 
and Banbury, is in progress. 

Treforest Steel Works.—On Thursday morning a new 
crank, in course of erection at the above works, broke, and 
the consequence is that the works will have to remain idle 
for a month or six weeks, while another is being placed in 
position. 

Great Western Steamship Company (Limited).—On 
Saturday Messrs. J. L. Thompson and Sons, Sunderland, 
launched the Dorset, the largest boat as yet belonging to 





Bristol. Her length between perpendiculars is 330 ft., 
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extreme breadth 39 ft.; depth to top of tanks 26ft. She | 
is estimated to carry 3500 tons. The bottom is built on 
the cellular principle, which adds greatly to the longitudinal 
strength, and all modern improvements have been intro- 
duced in the construction of the steamer. The engines, of 
1500 indicated horse power, are by Mr. George Clark, 
of Sunderland. This vessel is an addition to the Great 
Western Steamship Line, and is intended to trade between 
Avonmouth and New York, and to commence running 
in July. 

Stoppage of Cyfarthfa.—On Friday the great iron works 
of Cyfarthfa were finally closed, and pending the introdue- 
tion of steelmaking several hundred hands are thrown out 
of employment. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Heavy Failure in the Yorkshire Iron Trade.—A meet- 
ing of the creditors of W. John Roseby, lately residing at 
Loversall Hall, near Doncaster, has been held at the offices 
of Messrs. North and Son, solicitors, Leeds. Debtor was 
described as ‘* of the Tinsley Blast Furnaces, Tinsley, and 
of Doncaster, and Frodingham, in the county of Lincoln, 
ironmaster and merchant, and coal, coke, and ironstone 
merchant; also a partner in the Mid-Lincolnshire Coal 
Company.”’ Mr. T. C. Newton (Messrs. Newton, Chambers, 
and Co., Thorncliffe), who are creditors for upwards of 
4000/., occupied the chair. Creditors representing claims 
to the sum of 18,4601. were present. The accounts showed 
20,5061. due to unsecured creditors; a balance of 42111. 
due to partly secured creditors ; 1049/. due to creditors on 
List D, and 15781. as likely to be claimed against the estate 
in respect of biils discounted. ‘The deficiency account 
showed a sum of 24,5811. to be accounted for. The pro- 
ceedings lasted for some hours, debtor being cross- 
examined at great length. He explained a sum of 58511. 
** withdrawals’ from the bank since January, 1879, as 
having been paid “‘ in conducting his business and in living 
expenses.’’ Ultimately, by a show of hands, it was 
decided to liquidate the affairs by arrangement, but the 
bulk of creditors—who came from other towns—hastened 
to catch their trains, without signing the special resolu- 
tions, and unless an extraordinary course is taken the affairs 
will lapse into bankruptcy. 








Strike of Navvies.—As predicted in last week’s issue, 
700 navvies in the employ of Messrs. Lucas and Aird, con- 
tractors for the Hull and Barnsley Railway, on the 
Willerby section, struck work for an advance of 6d. per 
day and reduced hours of labour. Arrangements for carry- 
ing on the work on the old scale of pay can be made if 
necessary. 

Local Limiteds.—Messrs. Hydes and Wigfull, Limited, 
carry forward a balance of 629/. to next year’s account, 
after providing for all contingencies, but announce no 
dividend. The report says the several branches of the 
eompany’s business have necessarily suffered from the con- 
tinuance of severe agricultural depression, and a larger 
provision than usual bas been made for doubtful debts. 
The profits of the year have been further diminished by 
the considerable fall in the price of iron and other material. 
Messrs. W. Cooke and Co., Limited, issue their eighth 
annual report, which shows a loss of 6501. on the year’s 
transactious, after providing for all bad and donbtfal 
debts. The directors have given their attention especially 
to developing the steel trade in preference to iron, as at 
the present prices the latter cannot be manufactured 
profitably ; and in order to do this have expended a sum of 
20221. 7s. 10d., from which has to be deducted the value of 
two converting furnaces pulled down (which were useless), 
and other plant removed, which represents a sum of 1019/. 
The balance they propose to write off as depreciation in 
lien of reopening the capital account. 


Chesterfield Stephenson Centenary Celebration. —A 
meeting of the committee for carrying out the arrangements 
for the celebration of the Stephensen centenary was held 
last night in the Municipal Hall, Chesterfield. ‘The Duke 
of Devonshire has sent trees for decorating the streets. 
There will be a procession of public bodies in the town 
during the morning of the centenary; church service will 
be attended, and a tree planted in the old churchyard. In 
the evening a conversazione will be held, and public 
rejoicing will take place ; 2001. will be required to carry 
out the programme, and of this 1251. has been paid into 
the Bank. 


NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday’s pig-iron 
warrant market opened in the morning strong at 46s. 6d. 
cash and 46s. 7$d. one month, then 46s. 7d. and 46s. 9d. cash 
and one month respectively were paid, and the price subse- 
quently receded to 46s. 4d, cash and 46s. 53d. one month, 
the close of the market being sellers at 46s. 4d. cash and 
buyers offering 1d. per ton less. The market was flat in 
the afternoon, and the quotations were 46s. 3jd. and 
46s. 3d. cash this week, and 46s. 4}d. one month, receding 
to 46s. one month, and 45s. 10d. cash, closing sellers. At 
the opening on Friday forenoon the market was quiet, 
and the quotations were 45s. 9d. to 45s. 7id. cash and 
45s. 9d. one month, quickly advancing to 45s. 10d. cash and 
45s. 11d. fourteen days, returning to 45s. 8}d. twelve day:, 
and 45s. 10d. one month; and the close was sellers at 
45s. 84d. cash and buyers near. The afternoon market 
was likewise steady, and business was done at 45s. 9d. one 
month and 45s. 8d. cash, for which there was a gradual 
improvement to 45s. 10}d. cash and 46s. one month, the 
market closing with sellers at those prices, and buyers 
near. Contrary to the former practice of the Glasgow pig 
iron merchants and brokers, Whit-Monday has now been 





was no market on Monday of the present week. When busi- 
ness was resumed yesterday morning there was a small 
demand, and prices closed at a decline of about Jd. per ton. 
There were transactions in the forenoon at from 45s. 10d. 
to 45s. 1ld. and back to 45s. 8}d. cash, and from 46s. 
down to 45s. 10d. one month, the close being sellers at 
45s. 9}d. cash and 45s. 11d. one month, and buyers jd. per 
ton less. The quotations in the afternoon were 45s. 9d. 
and 45s. 9}d. cash, and 45s. 11d. one month, at which a 
moderate amount of business was done ; and the close was 
sellers at the top quotations, and buyers offering 4d. lower. 
The market opened this forenoon with buyers at 45s. 9d. 
cash, advancing to 45s. 10id. cash, 45s. 11d. fifteen days 
paid, and 45s. 114d. one month, receding to 45s. 9d 
cash and 453. 10}d. one month, and closing still buyers 
there. A fair amount of business was done in the after- 
noon at 45s. 9d. to 45s. 10}d. cash and 45s. 10jd. to 
45s. 11id. one month, closing buyers at 45s. 10d. cash and 
sellers at 45s. 10jd. The comparatively low prices ruling 
continue to bring out a large number of investors, and in 
this way material strength is given to the market. In the 
general trade of the country, however, there is nothing to 
encourage buying, and the natural tendency of the market 
appears to be downwards. Any change that has taken 
place in the aspect of the market is more in the speculative 
branch than in actual business. Some persons who have 
been watching the market closely affirm with some degree 
of confidence that prices must yet come further down, but 
that is certainly not the general opinion. Several of the 
makers have been pressing sales to such an extent that 
the prices of special brands are reduced from 6d. to 
ls. per ton all round; and sales of one or two first- 
class brands have been made at a reduction of from 2s. 
to 2s. 6d. per ton from the list quotations. The effect 
of such sales is rather to disorganise the market to some 
extent for the time being, so far as the values of other 
brands are concerned. At the moment there seems to be 
a little more firmness in the market, and several large 
transactions in the pipe-founding line are spoken of, which 
may, if closed, materially change the aspeet of affairs by 
giving work to the large foundries and influencing the iron 
trade generally. It is reported that there has been a little 
more buying on American account, but otherwise the 
forward demand cannot be said to have undergone much 
improvement. On the part of the Scotch ironmasters there 
is still a decided unwillingness to blow out any of their 
blast furnaces, of which there are still 121 in active 
operation, as against 116 at this time last year. Six blast 
furnaces are now producing hematite pig iron. At the 
close of last week the stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 561,488 tons, 
showing an increase for the week of 1561 tons. Last 
week’s shipments from all Scotch ports amounted to 
14,509 tons, being an increase of 1311 tons over those of 
the corresponding week of last year—rather an unusual 
circumstance to note. 


The Southesk Viaduct.—The directors of the North 
British Railway Company have concluded a contract with 
Messrs. William Arrol and Co., Glasgow, for the erection 
of a viaduct across the Southesk in connexion with the 
Arbroath and Montrose Railway, in place of the one which 
was condemned some time ago by Colonel Yolland of the 
Board of Trade. The plans have been designed by Mr. 
Galbraith, C.E., London. It was mentioned by a Scotch 
newspaper lately that the viaduct was to carry a double 
line of rail, but that is not the case, it being intended only 
for a single line. The necessary operations will be com- 
menced forthwith. 

Orders for more Large Steamers.—It has just been 
announced that the directors of the Mississippi and 
Dominion Steamship Company, Limited, have just con- 
tracted with Messrs. Charles Connell and Co., shipbuilders, 
and Messrs. John and James Thomson, engineers, Glasgow, 
for a steamer of 5700 tons gross register, engines of the 
three-cylinder type, with a high rate of speed. This is in 
addition to two large steamers which the same builders 
have now on the stocks for the Dominion Line. Another 
fact of importance in connexion with the Clyde shipbuild- 
ing trade is that the Peninsular and Oriental Steam Navi- 
gation Company have entered into a contract with Messrs. 
Caird and Co., of Greenock, for the construction of two 
steamers, to be built of steel, of 4500 tons register and 800 
horse power nominal. Including these, and the Rome, 
which was launched on the 14th ult., the Peninsular and 
Oriental Company have now nine steamers building, aggre- 
gating 40,000 tons. Including the Rome, there were three 
steamers launched from Clyde shipyards last month, 
ranging from 4000 tons to 5100 tons. 


The Steel Company’s Workmen.—The workmen employed 
by the Steel Company of Scotland at their Newton Works 
have now been out fully three weeks, and the Blochairn 
Works of the same company have also been stopped since 
last Monday week. The men belonging to the first-named 
establishment profess to be determined to stand out for the 
full measure of their demand as to wages; but there are 
some signs that overtures are passing between the men and 
their employers, and it is generally thought that they will 
result in a compromise being made. As tothe Blochairn 
men, it is stated that they are willing to continue working 
direct to the company, but not through the medium of a 
contractor, as has been proposed by the company. The 
dispute in both cases has already proved a most unfortu- 
nate one for the company, and it is earnestly hoped that it 
may soon come to aclose. 


The Singer Sewing Machine Company. —Negotiations 
have lately been opened between the Singer Manufacturing 
Company of this city and the Town Council of Stirling 
with the view of having works on a very extensive scale 
erected in the outskirts of that town. The company 
require thirty acres of ground, and itis stated that between 





made a holiday in the “‘ iron ring,’’ and consequently there 





2000 and 3000 persons would be employed at the works 





which it is contemplated to erect. It seems that ground 
has been offered at its present agricultural value, ranging 
from 21. 10s. to 41. 10s. per acre. 

The Engineering Trade at Kirkcaldy.—There a 
present greater activity prevailing in the engineering 
trades of the Kirkcaldy district than has been known for 


several years past. ost of the firms are well supplied 
with orders, and in one instance a night shift has been 
resorted to. At Kinghorn Shipbuilding Yard there are 


two vessels on the stocks, one of them being the largest 
yet built at the yard. 


Leather Trades Exhibition.—What promises to be a 
most interesting and successful exhibition in connexion 
with the leather trades was opened in Glasgow this after- 
noon by the’ Lord Provost of the city. I hope to be able 
to speak with some detail about it next week. 


Mr. William Paterson, C.E.—The Scotch papers have 
just announced the death of a man of very considerable 
mark in connexion with railway engineering north of the 
Tweed ; it is that of Mr. William Paterson, C.E., a name 
that was for many years identified with all the leading 
railways in the north of Scotland. Indeed, he was asso- 
ciated with railway engineering as far back as the year 
1836, in which year he assisted in laying out a line in 
Ireland, while in the year 1838, he was engaged as an 
engineer on the Slamannan Railway, in the mining districts 
of Lanarkshire, a line which is still spoken of amongst old 
Scotch railway men with a peculiar degree of interest, 
partly from the fact that some of the early Scotch locomo- 
tives were made for working it. In the year 1845, Mr. 
Paterson surveyed the projected line between Inverness 
and Perth, and when that scheme assumed practical form, 
he was engaged, along with Mr. Joseph Mitchell, from 
1854 until 1865, in carrying out the works of what is now 
known as the Highland Railway. Along with that gentle- 
man, also, Mr. Paterson was surveyor of the Highland 
Roads and Bridges and Fishery Harbours in the North 
from 1839 to 1857; and prior to the passing of the present 
Roads and Bridges Act be was road surveyor for the 
county of Inverness. His last work of any note was the 
survey, along with his brother, Mr. Murdo Paterson, of 
the Keith and Buckie Railway, the Bili for which was 
recently preferred by the Parliamentary Committee to that 
promoted by the Great North of Scotland Railway Com- 
pany. Mr. Paterson was likewise burgh surveyor for the 
town of Inverness till about two years ago, when he 
resigned that position. He was widely known over the 
North, and highly esteemed, and was regarded by all who 
knew him as an engineer of great ability, and as a most 
conscientious man in his profession. Mr. Paterson died 
at his residence at Larkfield, Inverness, in the sixty-eighth 
year of his age. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLxsBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
thin attendance on ’Change, at Middlesbrough, owing to 
the holidays, and very little business was done. Messrs. 
Connal and Co., the warrant storekeepers here, had a 
stock of 173,568 tons, which is an increase of 418 tons since 
last Tuesday. At Glasgow they hold 561,578 tons. Stocks 
have considerably increased and prices have declined. No.3 
was quoted 36s. 3d. per ton, and there were no buyers. 

The Makeand Disposal of Pig Iron.—From the official 
return of the Cleveland Ironmasters’ Association for May, 
it appears that of the 166 blast furnaces in the North of 
England, there are 119 in operation. The total prodaction 
of pig iron in Great Britain is far in excess of the demand, 
aaa it is now felt that there will be a fight amongst the 
different districts for supremacy. Cleveland possesses 
great natural advantages, and will be able to make iron 
cheaper than any other district. 

The Finished Iron Trade.—There is continued activity 
in the finished iron trade. All the works are well employed. 
Plates are quoted 51. 17s. 6d., bars 51. 7s. 6d., and angles 
5l. 7s. 6d. per ton. 


Engineering and Shipbuilding.—On the Tyne, Wear, 
and Tees, these important industries are in full swing. 
There is a great deal of work on hand. There is some 
uneasiness about the workmen in the Tees shipyards who 
are applying for an advance of wages, but people who are 
best informed have no apprehension, the masters believing 
that the matter will be amicably compromised by the men 
getting un advance of 5 per cent. 


The Steel Trade.—The steel trade of Cleveland is still 
extending. The Eston Works of Messrs. Bolckow, 
Vaughan, and Co., Middlesbrough, are being further 
enlarged, while the Roseberry Works at Middlesbrough 
are also being enlarged, and very soon the Erimus Works 
will be opened. 


The Coal and Coke Trades.—There is no alteration in 
the coal and coke trades. 








THE BeiGian Coat TRapDE.—This trade exhibits little 
change ; but upon the whole it shows rather a lack of 
animation. The sale of domestic qualities of coal is much 
reduced, but industrials continue to purchase rather 
important quantities, and it does not appear probable that 
their orders will decline for some time to come. 





SaniTARY INsTITUTE oF GREAT Brirary.—At an 
examination held by the Sanitary Institute of Great Britain 
on June the 2nd and 3rd, six candidates presented them- 
selves, and the Institute’s certificate of competency as Local 
Surveyor was awarded to Samuel S. Grimley, and to 
Arthur Whatcombe, and the Institate’s certificate of com- 
petency as Inspector of Nuisances, was awarded to John 
— Cowderoy, to Joseph Rains, and to William Wil- 

insou. 
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THE STEPHENSON CENTENARY. 

YEsTERDAY there was commemorated the cente- 
nary of the birth of George Stephenson. We have no 
intention of adding here to the numerous memoirs 
of Stephenson which have lately appeared, nor of 
tracing even briefly his life and labours. What he 
did is now a matter of history, while the railway 
system of the world forms his best monument. 
Although, however, so much has been written and 
re-written respecting the salient points of Stephen- 
son’s career and his connexion with the develop- 
ment of the locomotive, there are undoubtedly 
numerous interesting facts which still remain to be 





systematically recorded, and we look to the celebra- 
tions of yesterday, in this country and abroad, to 
bring to hght many matters of importance relating 
both to Stephenson personally and to railway 
history generally. There are many still amongst 
us who were intimately connected with the early 
development of our railway system and who were 
associated with Stephenson’s labours in the days 
when he was fighting hard for the recognition of 
the value of that system, and we cannot doubt that 
these engineers and others could add most materially 
to the facts at present on record. That they will 
be induced to do so on the present occasion, we 
most earnestly hope, and we need only add that 
our own columns will be freely opened to those 
who can contribute such early experiences. 

At the time of our present writing the celebra- 
tions of the centenary have little more than com- 
menced, and it is impossible to judge how far they 
will be successfully carried out. It will in fact be 
some time before we are in possession of full 
details, as the commemoration of the Stephenson 
Centenary is not confined to England, outlines 
of intended celebrations having reached us from 
many places abroad. 

It is easily to be supposed that the district in 
which Stephenson was born and first came pro- 
minently before the public would not allow the 
recurrence of his birthday, a century ago, to pass 
by without some special commemoration of the 
event. The town of Newcastle has taken the 
matter up, and yesterday did honour to his memory 
as far as possible by making the occasion one of 
special popular rejoicing. The streets and buildings 
were decorated, and a procession was formed of the 
workpeople of the principal factories in the neigh- 
bourhood, as well as of most of the other repre- 
sentative bodies. Besides this, as large a collection 
as possible was made of engines of undoubted 
antiquity, although, as may be supposed, very little 
was left of the original in some cases. Several of 
the principal railway companies also sent locomotives 
illustrative of their most recent practice. 

The first four engines of the former type which 
put in an appearance at Newcastle carly this week, 
were the old “Locomotion” from Darlington, 
a six-wheel coupled engine built in 1839 for the 
Stockton and Darlington Railway Company by 
A. Kitching, of Darlington, and two four-wheel 
coupled engines, one called the “ Billy,” from 
Killingworth Colliery, and the other sent from the 
Old Hetton Colliery, the latter having been taken 
from work to be shown specially on this occasion. 
The “ Billy” and the Old Hetton engine, we are 
informed, started in life on equal terms as far as 
their design was concerned, but frequent rebuilding 
has caused the greater part of the original similarity 
to disappear. The “ Billy” bears a board with the 
name of John Bowes and Partners, Killingworth 
Colliery, No. 1, and, with the exception of a little 
paint, seems practically to be in the same 
condition as when she ceased regular work at 
the colliery in October, 1879. On Monday last, 
however, she steamed in alone from Killing- 
worth, a distance of between six and seven miles, 
when running light making from twelve to fifteen 
miles per hour, and on her way into Newcastle 
shunted a train of four full and sixteen empty 
wagons, a steam pressure of 60 1b. being maintained. 
This engine was built by Messrs. Stephenson and 
Co., at their factory, in 1830, three other engines 
of similar design having been previously built by 
Stephenson at Killingworth Colliery. These latter 
engines, however, had the ends of the plates of the 
barrel flanged inwards, and the flat end plates of 
the boilers were rivetted inside the turned-down 
flanges, so that these end plates were like manhole 
doors, subject to outward pressure only, the caulk- 
ing seam being, of course, on the turned-over edge 
of the barrel plates. The third engine, still at work 
at the old Hetton Colliery, is also shown. One of 
these engines worked at Killingworth Colliery 
until 1860, when it became requisite to execute 
very heavy repairs; a new pair of cylinders were 
cast, but on examination the boiler was found so 
defective that the engineer, Mr. Robert White, 
decided not to use it, and it was eventually broken 
up in 1875. 

The “Billy,” which we have mentioned above, 
has a cylindrical boiler 4 ft. in diameter by 
10 ft. long, with a tube 2 ft. Gin. in diameter by 
4 ft. 6 in. long, containing the furnace. At the end 
of this tube there are 56 2-in. brass tubes 5 ft. 6 in. 
long, the grate having a length of 2 ft. 9in. and an 
area of 6.875 square feet. Assuming only the top 





half of the tube to be available as firebox heating sur- 
face, this gives a little over 17 square feet, and the 
tubes give 160 square feet, or a total of, say, 177 
square feet, the ratio of grate area to total heating 
surface being thus 1 to 25. There is a 6-in. dead 
plate in front of the grate, which is terminated by 
a brick bridge. About 1867 this boiler was almost 
entirely rebuilt, only about two-thirds of the 
original outer shell being retained, the original pro- 
portions were, however, adhered to. The cylinders 
are vertical, 10 in. in diameter by 2 ft. stroke, placed 
partly in the boiler, the valve chests being outside. 
In general appearance the engine much resembles 
the “ Locomotion,” that is to say, ithas a horizontal 
cylindrical boiler, without firebox, vertical cylinders, 
four coupled wheels, and inside frames ; the cross- 
heads, however, are guided by slide bars instead of 
by a parallel motion. The four coupled wheels, 
which are placed at about 6ft. 3in. centres, are 
evidently modern, they are cast iron, with H- 
section spokes and Lowmoor tyres, and are 
3ft. 6in. in diameter; originally they were of 
the old cast-iron pattern in two concentric parts, 
fastened together by bolts to prevent lateral 
movement, and wooden wedges tightened up, having 
iron wedges driven into them. The front wheels 
have a pair of brake-blocks, which are forced up 
against them by a couple of small rollers carried 
on the ends of levers keyed to a shaft fixed across 
the frames; this shaft is moved by a lever con- 
trolled by a rod carrying a pedal worked by the 
foot from the footboard running along both sides 
of the boiler about its centre line. The under- 
frame of the engine is of wood, having a continuous 
iron plate outside and plates inside, which form 
knees for the cross-stays, also of wood. The lami- 
nated bearing springs, evidently not belonging to the 
original design, are 25-in. centres, and have plates 
34 in. wide by 3 in. thick. The slide valves are 
driven by a hand disengaging gab motion, having 
only one eccentric for each cylinder. The feed- 
pump, which is probably original, judging from its 
appearance and the number of patches with which 
it is covered, is driven by an eccentric, has a 
plunger 33 in. in diameter, with about 9 in. stroke. 
In order to have the advantage of the cranks work- 
ing at right angles, the trailing wheels carry outside 
wrought-iron return cranks, which take one end of 
the side rods. The boiler is lagged with wooden 
battens and sheet iron held together by bands, 
and has a blow-off cock in the centre with a man- 
hole on the top over it; it also has a blower into the 
chimney, which latter is 13 in. in diameter by 4 ft. 
above the top of the smokebox. Both cylinders 
exhaust into one cast-iron pipe 4} in. outside dia- 
meter leading into the chimney. The safety valve 
lever is 3 ft. 8 in. long over all, the distance between 
the fulcrum and the valve centre being 3 in., andas 
it cannot be carried in a straight line to meet the 
spring balance it is boldly curved to reach its 
object. The regulator is inside the boiler, and 
has two handles, one at the top of the back of 
the boiler and the other placed between the 
cylinders, so that it can be worked when the 
driver is standing on the footboard at the side of 
the boiler from which the brake and the slide valve 
reversing are controlled. The engine is now fitted 
with a steam gauge and glass water gauge, and the 
furnace mouth is of wrought iron. 

The tender is a wooden frame carried by four 
wheels 2ft. 9in. in diameter, with wrought iron 
spokes and rims, with a wheel base of 5 ft. 6in., 
and carries a wrought-iron tank containing about 
250 gallons, a quantity sufficient to enable the 
engine to take her average load of about twenty- 
four wagons (each weighing about 36 cwt., and 
carrying about 53 cwt. of coal) for a distance of 
five and a half miles, bringing the empties back, 
this being a gross load of above 106 tons. During 
the last ten or twelve years the engine has been 
at work on a nearly level road about three-quarters 
of a mile long, between the shipping place and an 
incline of 1 in 33, a mile and a quarter long, up 
which to the last it could easily take ten to twelve 
empties. We are indebted for most of the above 
particulars of this engine to Mr. Robert White, the 
present engineer of the Killingworth Colliery, and 
we have given them somewhat fully, as we believe 
these are the first engines of their kind having a 
number of small tubes at the end of the flue in 
which the furnace is carried. 

The engine sent from the Old Hetton Colliery 
was, as we before remarked, originally the same as 
the “ Billy,” but in 1874 was entirely rebuilt, only 
the cast-iron dome on top of the boiler, the steam 
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pipes and the feed pump being retained. The new 
valve motion is a cam motion working two straight 
links turning round their centres. and the engine is 
provided with all modern fittings, such as steam 
and water gauges, injector, &c. It is the property 
of Mr. Lindsay Wood, son of Mr. Nicholas Wood, the 
viewer at Killingworth, and it must doubtless have 
been a fond recollection for the past which induced 
this gentleman to rebuild the engine so lately as 
1874 in its present form, from such very incomplete 
remains as a cast-iron dome and some steam pipes. 

The old “Locomotion” has been taken down 
from its pedestal, and carries a board with the 
following notice on it: “ Locomotion No. 1, 1825. 
This locomotive was built by George Stephenson, 
at Newcastle, for the Stockton and Darlington 
Railway Company, and ran a mixed train, pas- 
sengers and coal, from Shildon to Stockton, dis- 
tance twenty miles, on the opening day, Sep- 
tember 27, 1825. It continued working until 
We described this engine fully at 
page 261 of our twentieth volume. 

Another of the old engines is one built by Alfred 
Kitching in 1839 for the Stockton and Darlington 
Railway Company; it has six coupled cast-iron 
wheels 4ft. 2in. in diameter of the original Shildon 
pattern, made up of two concentric parts held 
together by wedges. The wheel base is 9 ft. 1 in., 
and there are no frames. There are six wrought- 
iron plate brackets, forming approximately three 
sides of a box rivetted to the bottom of the boiler, 
inside which the laminated plate springs are carried. 
The boiler has a flue containing the furnace, 
2 ft. 44 in. internal diameter, the upper part of 
which is put together with Adamson flanges; at the 
end of this flue, and inside this boiler there is 
a smokebox, from whence a number of small tubes 
return to the firing end. The engine has got 
a tender at each end, one for fuel and the other 
carrying two wrought-iron water tanks containing 
together about 850 gallons. The coal tender has 
four 30-in. wheels, with a 6 ft. wheel base, and is 
entirely of wood, the water tender at the other end 
has four 32-in. wheels, and is provided with a place 
for the driver. The boiler is lagged with wood 
only, and hasa large dome in the centre, with a cast- 
iron manhole door frame and two safety valve 
standards on the¢op. The cylinders are fastened 
to the sides of the boiler in an inclined position at 
the end furthest from the furnace. They are 2 ft. 
stroke by about 14 in. in diameter. The valves are 
driven by four eccentrics which work a gab motion, 
and the pumps, which apparently are original, are 
driven by eccentrics. The tenders of this engine 
have brackets carrying an arm supporting a stout 
wrought-iron basket for containing lighted coal in 
lieu of having head or tail lamps. This engine has 
also a platform round the boiler. 

The South-Eastern Railway Company have sent 
the “Invicta,” built by Messrs. Stephenson, at 
Newcastle, in 1830. On May 3rd of that year it 
ran at the opening of the Canterbury and Whit- 
stable Railway, being driven by Mr. Fletcher, now 
of the North-Eastern Railway. It ceased working 
in 1850. The boiler is 10ft. long by 39in. in 
diameter, and has a square detached smokebox at 
the leading end, 18in. long, the chimney being 
16in. in diameter. The boiler is traversed by a 
20 in. flue. It is composed of four rings of plates, 
each ring being formed of two plates; three of 
the rings have one single-rivetted longitudinal 
cover strip on both sides, the rest of the seams 
being lap-jointed. The cylinders are placed diago- 
nally at the smokebox end, and are fastened to side- 
plates $in. thick stayed to the boiler, and fastened 
to the carrying frame at the driving axle end ; they 
are about 10in. in diameter by 18in. stroke, 
the steam-chests are placed on top of them, and 
are cast separately from the ports, which in their 
turn are also cast separately from the cylinders, 
and bolted on to them. The front cover of the 
right-hand cylinder has been lost, and is replaced 
by a wooden one, and the steam pipes are gone, 
although the exhaust pipes of copper are still in 
place. The piston rods are 1} in. in diameter, and 
there are two guide bars 1} in. square, placed so that 
a line passing through them and the piston 10d cuts 
them diagonally. There are four wheels coupled, 
4 ft. in diameter and 5-ft. centres, the leading wheels 
having cast-iron bosses with wrought-iron spokes 
and rims, and the trailing wheels are all cast in one 
piece; all the wheels have separate wrought-iron 
tyres. The engine is carried on four laminated 
springs, 20-in. centres, formed of plates 4 in. wide 


by } in. thick. The carrying frames which 





THE GEORGE STEPHENSON CENTENARY. 
A Procession of Modern Typical Locomotive Steam Engines, furnished by several of the Leading Railways in Great 


Britain, wnder the Direction of the North-Eastern Railway, represented by 


essrs. I. Lowthian Bell, F.R.S., 


E. Fletcher, Alfred R. C. Harrison, John A. Haswell, and B. C. Browne, will leave the Central cegene pes Wylam 


(the Birthplace of George Stephenson) at Twenty Minutes past Eight o’Clock in the Forenoon, and 


Wylam on its Return Journey at Twelve Noon. 
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connect the axle-boxes are horizontal bars, 
4 in. wide by 1 in. thick, and they are cranked 
down for a distance of a foot, after pass- 
ing the driving axle-boxes. The feed pump is 
bolted to the furnace end of the boiler on the right- 
hand side; it is a trunk pump 3 in. in diameter by 
about 5 in. stroke, worked through a double-armed 
rocking lever from an eccentric on the leading axle. 
On top of the boiler there are the remains of a 
safety valve at the furnace end, and there has 
evidently been a second safety valve on the top of 





a dome 13 in. in diameter by 22 in. high placed near 





the chimney. There is a manhole on top of the 
boiler, fastened with a ring in lieu of the ordinary 
dogs, and the handles of the door are hinged like 
those of a trunk, so that they can be laid flat down. 
Underneath the boiler at the furnace end there is 
a casting which seems to have been some kind of 
piston blow-out valve. There isa wooden working 
platform on one side of the engine only, which 
carries a pedal by which the valve motion is 
controlled, it being worked by two tingle-acting 
eccentrics, the rocking shaft being hollow, so 


| that both valves have an independent motion. The 
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driving crank-pins are double ball-and-socket 
jointed. From the above description it will be 
seen the engine is in a very imperfect state ; it 
was brought to Newcastle in a truck, and fortunately 
is represented by a very good working model shown 
at the Literary and Philosophical Institute. In 
this model, it is to be remarked, a firebox is shown 
similar to the one originally fitted to the “ Rocket,” 
not incorporated with the barrel of the boiler, but 
tacked on to it as if by an afterthought, and having 
connecting tubes to promote circulation. The 
model also shows the engine lagged with wood, but 
the dome is not present, so that it may most 
probably have been a subsequent addition. 

We have given above some notes respecting the 
old locomotives which had reached Newcastle up 
to Wednesday last; but it was expected that others 
might arrive there yesterday, and of these we hope 
to have something to say hereafter. According to 
the programme there was also to be a procession 
of typical modern locomotives from the Central 
Station to Wylam, and we give on the opposite 
page a copy of the official tabular statement enu- 
merating the engines which were to take part in 
this procession. It will be seen that the engines are 
thoroughly representative of present practice. Of 
some of the engines we may give some particulars 
beyond those contained in the tabular statement. 





The locomotive sent by Mr. Drummond of the 
North British Railway is one of those used | 
for the heavy and fast passenger traffic between | 
Carlisle and Edinburgh and Glasgow, and has 
21 square feet of grate surface and 1099 square 
feet of total heating surface, of which ‘4 
square feet are firegrate surface. The London | 
and North-Western passenger engine sent by Mr. 
Webb is of a type practically identical with the 
“ Precursor,” illustrated by us on page 185 of our 
nineteenth volume, except that the coupled wheels 
are 1 ft. larger in diameter, while the Great 
Northern engine is one of Mr. Stirling’s well- 
known express engines, which we illustrated on 
page 140, vol. xi, of ENGINEERING. Of the | 
Lancashire and Yorkshire engines the express 
No. 653 is an eight-wheeled engine (four wheels 
coupled and four-wheeled bogie), weighing 42 tons 
1 cwt., and accompanied by a four-wheeled tender. 
The goods engine No. 246 is an eight-wheeled tank 
engine, of which six wheels are coupled, the other 
pair being fitted with radial axle-boxes. The weight 
of this engine in working order is 49 tons 5 cwt., and 
it carries 1250 gallons of water in wing tanks, and 
hOewt. of coal. The remaining Lancashire and York- 
shire engine, No. 313, isa six-coupled goods with a six- 
wheeled tender, the engine weighing 37 tons 16 cwt., 
and the tender 27 tons 6 cwt. in working order. 
Mr. Stroudley’s express engine—aptly named the 
* Stephenson’’—is of a pattern similar to the well- 
known “ Grosvenor,” and is of a type which he has 
designed for working fast trains of moderate weight. 
When working such trains, consisting on an average 
of nine carriages, between London and Hastings and 
London and Portsmouth, &c., this type of engine 
has been found to work with a consumption of a 
little under 201b. of Welsh coal per mile, this 
including the coal used in lighting up. The engine 
has 178 square feet of grate surface and 1182 square 
feet of heating surface, of which 102 square feet is 
firebox surface. The weight in working order is 
33 tons Sewt., of which 154 tonsrest on the driving 
wheels. The axle bearings are all inside the wheels 
on both engine and tender. Of the two engines from 
the Midland Railway sent by Mr. Johnson, the 
one is a four-coupled bogie express engine with 
1206 square feet of heating surface, of which 110 
square feet is firebox surface ; while the tender 
carries no less than 3000 gallons of water and 4 
tons of coal. The six coupled goods engine is also 
of a very powerful type, with 1223 square feet of 
heating surface, of which 110 square feet is firebox 
surface. The tender of this engine carries 2200 
gallons of water. We have, on the present occasion, 
contented ourselves by appending a few notes to 
the official Table, in order to give a better idea of 
the sizes of the engines exhibited ; but there are 
several of the engines of which we shall have more 
to say, the great incompleteness of the arrange- 
ments at Newcastle up to Wednesday night render- 
ing it impossible to deal with the matters fully in 
our present issue. 

CURRENT RAILWAY LEGISLATION, 

Tur few days (we might say hours) which an 
indefatigable ministry has this year allowed its 














supporters and opponents for breathing time, and 





dignified with the title of a Whitsun recess, afford 
an opportunity for taking a résumé of the railway 
business of the session up to the adjournment, and 
to point out what remains to be done, 

At the commencement of the present session 
there were 232 Private Bills of all classes before 
Parliament, 65 of which began their career in the 
House of Lords ; 116 related to railways, including 
two or three dock and harbour Bills where a rail- 
way formed part of the works. Out of the 116 
the Bridgwater and the Crystal Palace and South- 
Eastern Junction only have been withdrawn by 
the promoters. Seven have been rejected, namely, 
the Great Western, Amersham, and Aylesbury, the 
London and North - Western (Rickmansworth, 
Amersham, and Chesham), the Great Western, 
Uxbridge, and Rickmansworth, the District Com- 
pany’s Uxbridge Extension, the North-Stafford- 
shire (Cauldon Quarries), and the South-Eastern 
(East of London and Crystal Palace, two 
Bills), besides any lines which may have been 
struck out or abandoned in passing through com- 
mittee, and the following eighteen have received 
the royal assent: Burry Port and North-Western 
Junction, Burton - upon - Trent (Station - street 
Extension), Caledonian (Guaranteed Annuities), 
Cleator and Workington Junction, Cleveland 
Extension Mineral, Great Eastern and East 
Norfolk Companies, Great Northern (Ireland), 
Hylton, Southwick, and Monkwearmouth, London 
and Blackwall, London and North-Western and 
Midland (Market Harborough, &c.), Lydd Railway, 
Manchester, Sheffield, and Linconshire (additional 
powers), Metropolitan and District (City lines and 
extensions), Metropolitan Railway, Penarth, Sully, 
and Barry; Ramsey and Somersham Junction, 
Ruthin and Carrig-y-Druidon, and West Lanca- 
cashire Railways. This leaves 89 Railway Bills yet 
to be dealt with. 

There are 91 miscellaneous Bills in the Upper 
House, which include nearly all the remaining rail- 
ways, great haste having, as usual, being lately 
made to get the Bills read a first time there before 
the adjournment, in order to insure compliance 
with Lord Redesdale’s annual resolution, pre- 
scribing the latest date for second reading. There 
are 33 opposed Bills ripe for Committee in the 
Lords, among which are the following railways: 
Maidstone and Ashford, three Chatham and Dover 
Bills, Gravesend Railway, Greenwich Dock and 
Railway, the Metropolitan Companies’ Aylesbury 
and Rickmansworth line, Great Northern Railway, 
Southport and Cheshire lines extensions, Cheshire 
Lines Committee, Great Eastern Railway; London 
and North-Western (additional powers), Midland 
Railway, Dudley and Oldborough Junction, Man- 
chester, Sheffield, and Lincolnshire (new works), 
North British (general powers), North British and 
Montrose and Berrie Companies, Furness Railway, 
Glasgow and South-Western, and five Caledonian 
Bills. This concludes our statistical account of the 
state of Private Bill matters at the Whitsun 
adjournment. 

Among the rejected cases, perhaps the most 
notable is that of the South-Eastern Companies 
East of London and Crystal Palace Railway, for 
which two attempts were made; in the first 
instance the Bill was thrown out on Standing 
Orders, upon the ground that it allocated to the 
construction of the works, moneys sanctioned by 
previous Acts for other purposes, instead of 
providing a separate capital under the Bill. The 
company then introduced a No. 2 Bill, eliminating 
the objectionable clause, which clever: manceuvre, 
if successful, would have afforded the best prece- 
dent on record for meeting every difficulty that 
could possibly arise in the progress of a private 
Bill. The Commons Standing Orders Committee, 
however, with their customary leniency, allowed 
the Bill to proceed, but when the case came before 
the Standing Orders Committee of the Upper 
Chamber, and Mr. Coates pointed out that whereas 
the original Bill provided defective machinery as 
to capital for carrying out the works, the second 
Bill provided no machinery at all; the technical 
objection was too much for the orthodox decorum 
of their lordships, and they declined to pass the 
Bill. The theory of my lords upon Standing Order 
points, though apparently of a summary character 
to the uninitiated, is simple enough on analysis. 
Thus, given certain orders upon compliance with 
which a question is raised, what have my lords to 
do with such matters as exceptional cases, expe- 
diency, the decision of a similar tribunal in another 
place, and other outside surroundings. Something 








was required to be done which has not been done— 
the Bill cannot proceed—the preliminary expenses 
up to this point amount to over 2000/. do they ? 
then the promoters knowing that should have been 
more careful. Mark how infallibly the rod of 
retribution reaches the back of the culpable delin- 
quent. Poor promoters. 

There was a sister Bill to the South-Eastern 
Crystal Palace line, incorporating a new company 
and called ‘‘ The Crystal Palace and South-Eastern 
Junction Railway ;” the dimensions of this scheme 
were more modest than the other, but its utility 
appears to us of far wider scope. The South- 
Eastern Company looked only to the East of 
London for its traffic (though why Whitechapel 
with its Salvation Army and other back-slum 
population, should prefer to go all round by 
Ladywell Station, instead of going direct by its 
present Brighton connexion, is a riddle beyond 
our power to solve), but the sister scheme by 
joining the North Kent and main lines of the 
South-Eastern, as well as the East London, in 
addition to what the other proposed, would have 
brought up all the local traffic of the company’s 
system, and landed it in the Palace without change of 
carriage. This would have obviated the present cir- 
cuitous route to which the North Kent portion is sub- 
jected by having to go to London Bridge and change 
on to the Brighton line ; and as regards the main 
line, it would have opened up a competition with the 
Chatham and Dover, and taken passengers by a 
more convenient route than that company affords 
in putting them out at Penge. The principal 
objection to the smaller project was that instead of 
providing a separate station at the Palace, it took 
running powers over about two miles of the 
Chatham and Dover, and used their station. The 
Bill was, however, withdrawn, probably because 
neither the South-Eastern nor the Chatham and 
Dover Companies would foster it. Both these 
Crystal Palace Bills were opposed by the Brighton 
and Chatham and Dover Companies, but judging 
by the papers we have been consulting, the grounds 
of their opposition do not strike us as of a peculiarly 
fatal character. The Brighton Company appear 
never to have heard that territorial agreements are 
open to adverse construction, and set up a howl of 
horror at the possible infringement of one they 
have made with the South-Eastern Company. 
The Chatham and Dover case, as we under- 
stand it, amounts to this—we'made a shocking bad 
bargain in buying up the Crystal Palace High 
Level Line, and Parliament ought never to sanction 
another railway to the Palace until we have recouped 
ourselves the loss sustained by our imprudence. 
Both companies affirm that the accommodation 
they afford is amply sufficient for the Palace traffic. 
Nevertheless, the chairman of the Crystal Palace 
Company, who might be supposed to know a little 
about what is wanted, and the present means of 
meeting it, in his speech to his shareholders upon 
the subject, takes quite a different view of the 
matter, and seems to regard the two companies 
serving the Palace as jailers rather than friends, in 
short so eager is he to be quit of them, that his 
company took power to subscribe 100,000/. towards 
the South-Eastern Company’s scheme, to obtain a 
rescue from their enthralment. 

It is illustrative of the code of honour pervading 
this Southern Railway hierarchy that the Chatham 
and Dover and Brighton Companies, in their peti- 
tions against the sister Bill, accuse the South- 
Eastern Company of being the promoters of that 
scheme, whereas we have heard it whispered in 
reliable quarters that the line was actually designed 
in the interest of the Chatham and Dover Com- 
pany. and the running powers over that railway, 
together with the aggressive knocks at the North 
Kent and main lines of the South-Eastern, so dear 
to the soul of its rival, appear to us to confirm the 
statement. 

Among other features of the session are the Great 
Eastern Company’s wasted time and expense in a 
fruitless opposition to the Norfolk lines. In the 
Chatham and Dover and South-Eastern Com- 
panies’ tough fight over the Gravesend Railway, 
the principal point seems to have been the familiar 
difficulty of abstracting from the parochial brain 
the common idea that all the railways of the king- 
dom ought to be put into direct communication 
with a given parish without delay and at some- 
body else’s expense. The Osted and Groombridge 
Railway Bill had a committce all to itself for six 
days. As regards Scotland, our friends north 
of the Tweed have always a great deal to say for 
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and against Scotch Bills, and an exemplary patient 
committee sat a good many days to hear them. We 
cannot say much about what was done from personal 
observation ; we gather, however, from reliable 
sources, that our loyal acquaintance and patron of 
the Parliamentary Fee Fund, the Caledonian Com- 
pany, was there with five healthy Bills which it 
reared through all the maladies attendant upon life 
in Committee, and is now about to introduce to the 
notice of their lordships. 

All the Irish Railway Bills began in the Lords. 
The Upper House, even to the little chamber 
where private Bill autocracy performs its imperial 
manipulations, has invariably shown a tenderness 
for the children of Erin in railway matters, grant- 
ing them exceptional powers which may not even 
be quoted as precedents in the same direction with 
regard to English Bills. How far the nation gene- 
rally, or any section of it in particular, is grateful 
for the boon, it is no part of our business to state. 

No Railway Bill has yet been rejected on second 
reading in either House, although several were 
threatened with opposition at that stage (notably 
the Guildford, Kingston, and London) ; a division 
in the Commons, however, took place in the week 
before the adjournment upon the consideration of 
the Great North of Scotland case, and resulted in a 
majority of 52 for the Bill, which accordingly 
passed that stage. 

There is an undercurrent in the tide of railway 
legislation where the professional chairmen disport 
themselves, and work the propelling machinery of 
Bills presenting too aggressive a front to be openly 
acknowledged, but which are supposed to be capable 
of furthering dark ends hostile to the rival com- 
pany. At an early period of the session a rumour 
was afloat that the wire-pullers had arrived at an 
understanding among themselves to drop all 
masked Bills of the present session, and make a 
truce for two years; this would doubtless have 
saved great expense all round, but nothing came of 
it. Perhaps unveiling the statues was too much for 
the modesty of some of the culprits, hardened 
practitioners though they be; or far more likely, 
the demon of mutual mistrust reigned throughout, 
for judging by past specimens there seems to be a 
strong Peachum and Lockitt flavour about the 
compacts of the parties concerned. 

The tactics of the two prominent men form an 
interesting study to bystanders, the main aim appa- 
rently being to overreach each other and thus 
acquire a popular supremacy ; the modus operandi 
differs according to circumstances, and is of course 
governed by the temperament of the performer for 
the time being, but the trading agencies are either 
menace, invective, or intense amity, as happens to 
meet the particular occasion. Both actors are 
experts and the game has been in progress for 
years, yet after all what has been effected on either 
side to counterbalance the cost of this eternal contest ? 
It rages perhaps as furiously as that of the traditional 
Kilkenny cats, but possesses an essential difference, 
inasmuch as what the cats lost by the encounter 
was their own property, whereas here it is other 
people’s. 

It has long been a doubtful point with usas to how 
much promoters of unopposed private Bills have to 
be thankful for in their immunity from opposition 
considering the tinkering those measures are sub- 
jected to under the weight ef responsibility claimed 
by the parties dealing with them. Somebody has 
said that new brooms sweep clean, and there isa 
new broom just started somewhere in Parliamentary 
private business quarters, that in scientific matters, 
at all events, threatens to sweep very clean indeed. 
Promoters have generally experienced a wholesome 
feeling of relief when escaping with half a skin 
from a certain locality, but now a very Daniel has 
come to judgment in the other direction. 

We cannot leave this subject without a passing 
word of recognition to our learned friends, who are 
just now at the height of making their golden hay 
whether the sun shines or not, in plain language 
whether the Bills are won or lost. We think 
on the whole, the session promises to be fairly up 
to the average as regards them, although beyond 
the Guildford, Kingston, and London, there has 
been no particularly unctuous single Bill, yet 
a tolerably fair supply of briefs have been flying 
about for smaller cases, and as every mickle helps to 
make a muckle, the total may in the long run com- 
pare satisfactorily with that of late years. But what 
strikes us most forcibly upon this head is the grow- 


ing dearth of Parliamentary barristers. Sir Edmund | 


Beckett leaves the bar this year, and a similar report 





is current with respect to Mr. Venables. If this 
latter be true, there will only remain ten Queen’s 
Counsel in practice, of some of whom it may safely 
be said, without being too hard upon them, that 
they are not quite so learned as their brethren, and 
assuming that the most eligible are or will forthwith 
be retained in teams by the existing companies, the 
opponents of a Bill in those hands will stand a 
sorry chance. Now we know as a matter of course 
common law and Chancery barristers are nothing 
if not patriotic, as witness the shoal of them in the 
present Parliament ; well, they cannot all reach the 
woolsack. In the mean time, as Falstaff says, 
“Young fellows must live,” and the Parliamentary 
bar offers good fat pasturage for some of them 
who can (in the estimation of other people, mind 
you) claim credit for over average ability. 








INTERNATIONAL EXHIBITION OF 
WOOLLEN MANUFACTURES. 

On Thursday, the 2nd of June, the Duke of 
Connaught formally opened the above Exhibition 
at the Crystal Palace. The ceremony was, in more 
respects than one, a matter of form, as even now 
many of the exhibitors have still a great deal of 
work to perform before the machinery will be ready 
for inspection, and it will be two or three weeks 
before the Exhibition can be considered as fully 
organised. In this article we can in many instances 
do little more than indicate the object of the 
machinery, and must reserve a detailed notice of 
several of the exhibits until a later date. 

Power is derived by a Galloway compound 
condensing engine with cylinders of fourteen and 
twenty-four inches diameter respectively. One of 
Crossley Brothers’ gas engines is also erected, and 
apparently ready to lend its assistance if it should 
be required. The machinery is classed in the cata- 
logue under the heads of weaving and spinning, 
knitting, cleaning, combing and scouring, and mis- 
cellaneous, and is erected in the west corridor and 
the south nave. There has been but little attempt 
to keep the several varieties together, and conse- 
quently the opportunity of comparing the produc- 
tions of different makers side by side is in many 
cases lost. 

Nearest the entrance is the stand of Mr. John 
Tatham, of Rochdale, who shows a set of English 
woollen preparing and spinning machinery, which, 
however, is not yet completed, a mule of 144 spin- 
dles being the only part in actual working. The 
exhibit includes a double worsted carding engine 
with automatic feeding machine; a patent auto- 
matic coiler for attachment to a worsted carding 
engine, which changes the can when full; a single 
scribbler, 60 in. wide, with a roper attached ; an 
automatic balling machine, which delivers the full 
ball and places the empty ball in position ; an inter- 
mediate wool-carding engine, 60 in. wide, with a 
web roller apparatus and automatic cross-feeding 
apparatus ; and a single finisher carding machine, 
GU in. wide, with a double doffer double rubber con- 
denser to take off 96 good threads. 

Messrs. Platt Brothers, of Oldham, are busy 
erecting an assortment of machinery for carding, 
combing, back washing, preparing and spinning on 
the French system, including carding engine, grind- 
ing machine, screw gill balling machine, back wash- 
ing machine (double), with screw gill balling 
machine, screw gill lap machine, circular combing 
machine, drawing, reducing, slubbing, roving, and 
finishing frames, a mule, a ring spinning frame and 
two looms. 

At present we are annually importing from the 
Continent fine worsted cloth for ladies’ wear to the 
value of over two millions sterling, and it is in view 
of this fact that Messrs. Platt Brothers are exhibit- 
ing this plant to show in what respect the foreign 
method of manufacture differs from and excels our 
own. In England it is the practice to carry on the 
processes of drawing and twisting the yarn to a 
certain extent together, and by the time the rovings 
reach the mule they are already spun into a loose 
thread, while abroad the whole of the spinning is 
done on the mule, and the fibres lie on the roving 
bobbins perfectly even and parallel, the consequence 
being that from the same staple a much fuller and 
rounder yarn is produced, and a softer and more 
elastic cloth woven. The only other exhibit of 
spinning machinery is that of Messrs. Asa Lees and 
Co., of Oldham, who show a self-acting mule. 

Turning to the looms, Mr. G. Hodgson, of Brad- 
ford, is the largest exhibitor. He has eight looms 
which are being gated, and which will soon be 








ready for work. Several of the wide circular box- 
looms are fitted with Thompson's loose reed 
described and illustrated on page 577 of the Illus. 
trated Patent Record in last week’s issue of Encr- 
NEERING. By the use of this appliance wide looms 
that hitherto have been worked with rising boxes, 
can be fitted with circular boxes and their speed 
considerably increased. The exhibit includes broad 
and narrow looms, rising and circular box, and pick 
and pick looms, and forms a very complete example 
of worsted-weaving machinery. Messrs. Hutchin- 
son, Hollingworth, and Co., of Dobcross, show a 
five-shuttle, pick-and pick loom, with 80 in. reed, 
spaced with two beams for weaving backed cloth. 
This loom is fitted with the box-lowering mechanism, 
also described in the last issue of ENGINEERING, 
page 577. 

Two wool-scouring and washing machines are 
exhibited by Messrs. J. and W. McNaught and Mr. 
J. Petre, of Rochdale. The former was described 
and illustrated in our Patent Record, in the issue 
of November 19th, 1880, and the latter will appear 
shortly. Among the miscellaneous exhibits we 
noticed a very complete assortment of loom temples 
sent by Mr. J. Parkinson, of Bradford. Many of 
the machinists are exhibiting specimens of their 
work, but in general they do not call for a detailed 
notice at present. There is gathered together on the 
whole a very fair assortment of machines used in 
the woollen trade, and a visitor may see, when the 
whole have been brought into working order, most 
of the processes in operation, and may perhaps 
gather a better idea of the manufacture than he 
could in an exhibition on a larger scale where he 
would be in danger of being bewildered by the 
multiplicity of objects demanding his attention. 








NOTES. 
Tue PicKERING AND SEAMER RalILway. 

RaPip progress towards completion is now being 
made with the Pickering and Seamer branch of th: 
North-Eastern Railway, and it is confidently hoped 
that in a few months the line will be ready for use. 
It is intended to shorten the route from the north 
to Scarborough, and will apparently depend more 
upon the through traffic to the queen of watering- 
places than from that of the thinly populated 
region it traverses. The estimated cost of this 
somewhat short branch is about 152,000/., and up 
to the end of last year 96,272/. had been expended, 
whilst at the present time 7000/. monthly are being 
spent in the completion of the works. The line is 
the last of those the North-Eastern Railway has 
powers to make in that part of its district, and its 
opening will give completeness in considerable 
degree to the service. 


Mr. Henry PEase. 

One of the typical early promoters of railways— 
Mr. Henry Pease—has just died. His father was 
that ‘Edward Pease’ whom George Stephenson 
honoured, and who procured for him the posi- 
tion of engineer to the first public railway, the 
Stockton and Darlington Railway. Mr. Henry 
Pease was one of the two members of the * Com- 
mittee” of the first railway who settled the pas- 
senger traffic on the basis it now has, instead of 
that which at the opening of the first line prevailed, 
and from that time for fifty years he was inti- 
mately connected with the development of the 
railway system. He projected the line across the 
mountain ridge that separates Durham from Lan- 
cashire and Cumberland, and he had much to do 
with the formation of the railway system in the 
North of England. Few who have attended the 
meetings of the North-Eastern Railway but must 
have vivid memories of the kind face of the 
courteous old Quaker director, last month the 
sole survivor of the seven who took the pre- 
liminary trial trip on the first public railway, and 
who has now passed into the rest that his com- 
panions on that memorable journey have long 
enjoyed. 

Sreer BoiLers IN FRANCE, 

If we may judge from a recent discussion at a 
meeting of the Société des Ingénieurs Civils, steel 
appears to be making slow progress in France as a 
material for stationary boilers. On the 20th ultimo 
an interesting paper was read before the above- 
named society, by M. Jourdain, on boiler inspec- 
tion associations ; and, inthe course of the discussion 
which followed, the author was asked by the presi- 
dent as to the extent to which steel appeared to 
have a tendency to replace iron asa material for 
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poilers. In reply to this inquiry M. Jourdain 
stated that a certain number of makers were 
employing steel plates for parts directly exposed 
to the fire, but that he did not know of any stationary 
boiler constructed entirely of steel. As M. Jourdain 
is in a position to be well acquainted with French 
practice, we can only conclude that our neighbours | 
across the Channel are greatly behind us as far as 
the general use of steel is concerned. This is the 
more to be wondered at as the steel plates turned 
out at Creusét, and at some other French works, 
are of an admirable quality. In this country sta- 
tionary boilers of steel are now to be counted by 
hundreds, and we have little doubt that before 
many years are over, the same will be the case in 
France. 
Tur STEVENS INsTITUTE OF HOBOKEN. 

Professor Henry Morton, President of the 
Stevens Institute of Technology, at Hoboken, New 
Jersey, has recently made a munificent and useful 
gift to that well-known training college. He has 
fitted up one of the large halls of the Institute with 
machines and tools, and has thus added to it a new 
and very useful feature. This shop is 50 ft. by 
80 ft., with a gallery running round all four sides 
in which are arranged all the small tools, such as 
drills, cutters, taps and dies, mandrels, gauges, &c. 
A Buckeye engine is placed in the middle of the 
shop and drives two lines of shafting, from which 
are driven the various machines. These latter 
consist of thirteen lathes of different sizes, the 
largest having a 9ft. bed ; two planing machines, 
two drilling machines, and one universal milling 
machine. There are besides a plant of wood- 
working machines, benches, vices, and other shop 
accessories. The shop was formally presented to 
the Institute on May 14, by Professor Morton, 
who in a well-chosen speech referred to his long 
connexion with the Institute, and his belief that 
he had been enabled to fill a great want long felt 
by the students. President Morton has indeed set 
an example which we trust may be followed by the 
heads of other technical colleges both in the United 
States and this country. 


PASSENGERS AND TRAIN MILEs. 

An interesting comparison showing the relative 
richness of the gathering grounds of passenger 
traffic, and the extent tu which the railway com- 
panies meet the wants of their districts for trains, 
is shown in the statement of the proportion of 
train miles run by some of the chief railway com- 
panies, and the number of the passengers. On the 
London and North-Western Railway, for instance, 
in the last half of last year, there were carried 
about three passengers—exclusive of season-ticket 
holders—to every train mile run. On the Great- 
Western Railway the mileage run was much less, 
and thus 3} passengers were averaged to every 
train mile. On the North-Eastern Railway, nearly 
the latter proportion was reached, the train mileage 
being very limited in comparison to the length of 
the line ; whilst on the Midland Railway, the pas- 
sengers are much fewer in proportion, and the 
average is considerably below three to the mile. 
The thickly populated district of the Lancashire 
and Yorkshire Railway gives it over five passengers 
to the train mile ; and though the exact proportion 
on the Metropolitan Railway cannot be stated, yet 
it is certain that as its passengers are over five 
millions monthly, and as its train mileage for pas- 
sengers is under one hundred thousand miles 
monthly, it must be very far in proportion ahead 
of any of the great lines. Of course the actual 
payment per train mile—the receipts of the com- 
panies — does not necessarily follow the ratio 
assigned, for the conveyance of mails, of passengers, 
and parcels, &c., materially affects the proportion 
of the receipts. 


Joew’s Exvectric Lien. 

This promising illuminant has been fitted up in 
the offices of the Prudential Assurance Company, 
Holborn-bars, by Messrs. Rowatt and Fyfe’s Electric 
Light Company. One-half of the extensive upper 
floor is lighted by nine Joel lamps of 150 candle- 
power each, and these replace 45 gas jets. The 
other half of the floor is still lighted by gas, and 
the contrast is very striking in more ways than one. 
The electiic light exhibits the various insurance 
cards in their true colours, a matter of convenience 
to the working staff, and it enables the atmosphere 
to be maintained far more fresh than under the old 
system of gas burners. Jocl’slamp isan improvement 





on that of Werdermann, which has been installed in 
the Paris Opera House, and is well adapted for 
lighting offices. The burner consists of a pointed 
pencil of carbon resting on a knob of copper. The 
positive current flows from the carbon to the copper 
and in doing so heats up the fine carbon point to 
incandescence. But there is also a small bead-like 
are at the junction of the carbon and the copper 
which greatly increases the intensity of the light, 
without appearing to detract from its steadiness. 
It is, therefore, intermediate between the proper 
arc light and the purely incandescent light of 
Edison, Swan, Maxim, and others. The lamp is 
not so small and handy as these lamps are, but its 
greater power is an advantage for some purposes. 
At the Prudential Assurance Office the nine lamps 
are fed by a B Gramme machine of low tension, 
driven by a 20 horse power steam engine kept on 
the premises ; but the energy absorbed is estimated 
at 34 horse power. According to the report of 
Professor W. G. Adams, the Joel system is capable 
of yielding a light of 715 candles per horse power. 


Tue Panama CANA. 


The official report from Panama, bearing the date 
of April 30, states that the work of surveying 
the district is approaching completion, and that 
the course of the canal is rapidly being settled. The 
points at which the actual work of excavation will 
be commenced are decided upon, and the construc- 
tion of the necessary buildings at these points is 
proceeding. A sawmill has been already erected at 
Colon, where a number of stores and warehouses 
are in progress. Nine wooden barracks have ere 
this been completed, and seventy more are ordered, 
some from France and some from New Orleans. 
A large quantity of timber has been ordered, and 
some which was urgently required has been pur- 
chased at Panama. The fitting shops were being 
pushed forward, to be ready to fit up the exca- 
vators, locomotives, and wagons, which are being 
constructed for the work. One of the Couvreux 
excavators left Antwerp on April 23, and has no 
doubt arrived before this, whilst another was to 
follow without delay. The rolling stock is expected 
to be shipped about July 15. A list is given of 
material in process of construction, amongst which 
are: Four excavators, 10 tank engines, 400 con- 
tractors’ wagons, 840 tons rails, 12 tons chairs, 
turntables, points, and crossings, bolts and spikes, 
&c., 4 steam dredgers, 6 steam sludge hoppers, 
18 barges, one 40-ton steam pontoon, one 5-ton steam 
crane, one 2-ton travelling steam crane, a variety 
of miscellaneous plant, telegraph material, Morse 
instruments, telephones, and two steam launches 
in sections. It is intended to utilise as much as 
possible the River Chagres for the transport of 
the plant. This river runs from Matachin, in the 
middle of the Isthmus, to the Bay of Colon, cross- 
ing the line of the canal several times. It has been 
discovered that there is a passage across the bar at 
its mouth, 16 ft. in depth; so that the shallows 
which were believed to render it useless as a means 
of transport are proved not to exist. The number 
of Europeans in the employment of the company 
who had left France for the Isthmus up to April 
25, was 73. This number included a doctor, chiefs 
of the various departments of the service, fitters, 
smiths, carpenters, navvies, wheelwrights, store- 
keepers, a brickmaker, a butcher, miners, draughts- 
men, &c. 

Tue Raitway Hair-Yerar. 


More than five out of the six months of the rail- 
way half-year have passed, and there are already 
speculations as to the results of its working. It is 
already evident that the decrease in the receipts 
which was known in the early months of the half- 
year, and which was traceable to the prolonged 
winter, has been very materially reduced. On one 
or two of the great railways—the London and 
North-Western and the North-Eastern, for instance 
—there are still decreased receipts when compared 
with those for the corresponding period of last 
year to the extent of 40,000/. and 49,000/. respec- 
tively, but it is believed that in the current month 
there will be a very material reduction of these 
declensions. The Midland has brought its receipts 
up to those of last year, except 5000/., and the 
Great Northern is also little less favourably situated, 
the chief increase for the half-year, so far, being 
the South-Eastern, the Great Western, and the little 
Metropolitan. But the Whitsuntide holidays 
occurring later this year than last must sensibly 
change the position of all the companies, and it is 





probable that there will be a very material addition 
to report in the next two or three weeks, so that 
it may be for the present half-year, as contrasted 
with its corresponding predecessor, there will be a 
stationary traffic on the whole reported. The Mid- 
land Railway will be exceptionally favourabl 
situated, for the traffic in consequence of the hold- 
ing of the Royal Agricultural Show at Derby must 
for a month swell its receipts very greatly, and it 
is probable that it will for weeks to come have very 
large increases in traffic to record—especiaily in the 
more profitable passenger traffic. On the whole 
the railways will come out of the half-year with a 
much better purse than could have been antici- 
pated at the end of its first quarter, and it may be 
that the high dividends of the corresponding half 
of last year may be kept up for the half that is so 
near its termination. The receipts have been sta- 
tionary, but the working has been cheap, and some 
materials have been much lower in price, whilst the 
only unfavourable feature in the half-year has been 
the growth of the capital account, which has for 
several years caused a strain on the resources of the 
companies, and which needs to be early checked if 
there is to be a general increase in the dividends of 
the great railways. 


CELLULOID. 


The current number of La Nature contains a 
long and interesting description of the manufac- 
ture of celluloid, a combination of pyroxyline and 
camphor. The pyroxyline is obtained by treating 
cigarette paper with sulphuric and nitric acids. 
The paper is supplied in rolls 13 in. wide, and 
weighing about 50 lb. ; it is unrolled gradually and 
passed through a mixture of five parts of sul- 
phuric acid of 66 deg. and two parts of nitric acid 
of 42 deg. Baume, kept at a temperature of 95 deg. 
Fahr. After about 15 minutes’ saturation the 
paper is transformed into nitro-cellulose, and can be 
dissolved in a mixture of alcohol and ether. When 
it has reached this condition it is taken out of the 
bath and thoroughly washed in water ; it is after- 
wards placed in a paper engine and reduced to a 
homogeneous pulp, which has to be bleached with 
permanganate of potash, and afterwards thoroughly 
washed a second time. Oxide of manganese has 
been formed during the process, and this is removed 
from the pulp by treatment with sulphurous acid, 
followed by a series of washings in water. It 
is then submitted to the action of centrifugal 
drying machines until it retains only 40 per cent. 
of water, when it is ready for conversion into 
celluloid. It is passed through a roller mill, at first 
alone, and then mixed with a suitable quantity of 
camphor, and colouring matter if the celluloid is to 
be opaque. After twelve passes through the mill, 
the mixture is placed in a hydraulic press within 
iron frames and between ten or twelve sheets of 
blotting-paper, which gradually absorb the moisture, 
but which have to be renewed from twelve to 
fifteen times. When dried the celluloid is in sheets 
about } in. thick, and these are broken up between 
bronze toothed rollers. The broken pieces are then 
soaked with from 25 to 35 per cent. of alcohol for 
12 hours. The mixture is then passed through 
rollers heated to about 122 deg., and sheets .47 in. 
thick, and 31 in. by 24 in., are obtained ; from 17 |b. 
to 26 lb. being treated at a time. These sheets are 
then placed in a hydraulic press in frames heated 
by the circluation of hot water. The remarkable 
material resulting from this long process has a 
density of 1.53. When cold its surface is smooth and 
highly polished; it receives readily any colouring 
matters and can thus be made to imitate ivory, 
tortoiseshell, &c. Subjected to a temperature of 
176 deg. it becomes soft, and can be moulded into 
forms of the utmost delicacy, which harden when 
cold. If maintained at 266 deg. it decomposes, and 
gives off nitrous vapours, and at 383 deg. the decom- 
position of the material becomes violent. If it be 
suddenly heated in the open air it catches fire and 
burns brilliantly, leaving but very little residue; it 
can be ignited easily by contact with a light. If 
heated to 356 deg. and struck with a hammer it 
explodes violently. Although it will be seen that 
celluloid is a comparatively unstable and even 
dangerous material, it is used to a very large extent, 
especially for ornaments and decorative purposes, 
as it can be made to imitate very closely, amber, 
jade, shell, coral, ebony, torquoise, &c., and the 
material can be moulded to any desired form. It 
was first made in 1869 by I. S. and J. W. Hyatt, 
in Newark, New Jersey, but the principal factory 
for several years past has been at Stains, near Paris, 
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Tue Bariey Borer ExpPvosion. 

There has just been laid before Parliament the 
report made by Mr. T. J. Richards, of the Board 
of Trade, on the boiler explosion which occurred 
on the 19th of January last at the New Brighton 
Mills, near Batley—an explosion which it will be 
remembered caused the death of 16 persons, besides 
the serious injury of several others. We placed 
the facts relating to this explosion fully before our 
readers at the time of the inquiry (vide pages 200 
and 204 of the present volume), and there is no 
necessity therefore for us to recapitulate those 
details now ; but we may remind our readers that we 
spoke strongly at the time respecting the most 
unsatisfactory nature of the verdict returned by 
the coroner’s jury, this verdict of “accidental 
death,” being in fact a perfectly outrageous one 
under the circumstances. Mr. Richards, we are glad 
to find, entirely shares our views, and he comments 
on the verdict as follows : 

The verdict stated that sixteen persons were ‘“‘acci- 
dentally” killed. In what way the explosion could be 
regarded as accidental it is difficult to conceive. It was 
clearly shown by the evidence that the defects could have 
been discovered by proper inspection, and that had the 
boiler been repaired the explosion could have been pre- 
vented. Considering that the boiler, after being in use 
for about fifteen years, was bought second-hand at a low 

rice by Messrs. Graham and Hirst, and that during the 

t nine years it was worked no efficient inspection was 
made to ascertain if it was safe, it is evident that the 
explosion was the result of the very greatest neglect; it 
was simply a case of cause and effect ; the cauce being the 
gradual weakening of the boiler plates by corrosion, and 
the effect the rending of the weakened plates by the 
ordinary steam pressure, and the consequent explosion and 
loss of life. The explosion and loss of sicteen lives were, 
therefore, I submit, not accidental, but entirely prevent- 
able. The coroner, in his summing-up, remarked that 
there was no law requiring the owner of a steam boiler 
to have it inspected by a skilled person, but that he 
was required to take ordinary care. That there is no law 
specially requiring a steam boiler to be inspected by a 
skilled person is doubtless correct. The above is, however, 
I think, liable to cause some misapprehension. [f it is 
meant that the owner of a steam boiler is only required 
to subject it to such inspection as he or his employés are 
competent to give, then, I say, there are thousands of 
boilers in the possession of persons who neither themselves 
nor their employés have sufficient skill to ascertain when 
defects exist. With the above interpretation of the law 


it would apparently be impossible to make such boiler- | 


owners responsible for explosions which arise from defects 
such as caused the explosion under consideration. I 
apprehend, however, that no man is at liberty to endanger 
the public safety by implements capable of explosion, and 
that he is bound to provide such care as is necessary to 
prevent danger. This, in the case of most steam boilers, 
necessitates skilled inspection. 

Mr. T. W. Traill, too, the Engineer-Surveyor-in- 
Chief to the Department, to whom Mr. Richards’ 
report is addressed, thoroughly endorses Mr. 
Richards’ views, and he appends to the report the 
remarks : “I entirely agree with Mr. Richards that 
the explosion was not accidental, but entirely pre- 
ventable. That a verdict of ‘accidental death’ 
should have been given in this case is only another 
proof of the inadequacy of coroners’ inquests for 
the investigations of the causes of boiler explo- 
sions.” It is much to be hoped that these expres- 


sions of opinion of officers of the Board of 
Trade may be widely disseminated through 
the public press, and that they may have an 


effect on careless boiler owners. The proprietor of 
the Batley boiler, Mr. Hirst, has, we understand, 
been indicted for manslaughter by the public 
prosecutor and committed for trial at the Leeds 
assizes, and this being so it would manifestly be out 
of place for us at present to enlarge on our views 
as to the responsibility for the state of the exploded 
boiler in this particular case. But this we do say 
that to call such an explosion as that at Batley 
“ accidental” is mischievous folly, and that if there 
are not at present legal means available to bring 
home the consequences of such “accidents” to those 
responsible for them, then the public at large should 
for their own sakes insist on prompt and effective 
legislation on the subject. 


Tue Weatner, May, 1881. 

The weather of May in the British Isles on the 
whole may be said to have been fine and seasonable. 
During the first six days light showers were 
general, then fine bright weather prevailed until 
the 14th, when a week of showery weather inter- 
spersed with intervals of sunshine again set in, and 
the rest of the month was brilliantly fine. Refer- 
ring to extreme positions of the British Isles to 
which the Isle of Man is central, the mean distri- 
butions of atmospheric pressure at the sea level, 
and of the mean temperature of the air at 8 A.M. 
were as follows : 








. | Mean | , 
oon Mean Difference Difference 
Position. Pressure. from Normal. —— [from Normal. 

in. in | deg. | deg. 
North 29.99 | @bove .08 50 above 3 
South 30.12 | +» 0.14 dt | below 2 
West 30,02 08 53 normal 
Fast 30.06 08 51 below 1 
Central 30.12 17 | dl » 2 


It will be noticed that where the pressure was most 
in excess the temperature was below the mean 
values. On the whole, pressure was above the 
normal value, the excess being greatest over the 
central and southern districts. The resultant of 
the daily general direction of the winds is from W., 
which agrees nearly with the normal resultant, 
which is W.N.W. In correlation with these con- 
ditions the temperature was seasonable, having 





FOREIGN TECHNICAL LITERATURE, 


Accorpine to the Deutscher Submissions-Anzeiger 
(Berlin, June 4) increasing weakness exists in the 
Westphalian iron trade. The pig-iron market ig 
especially flat, and prices are as low as it is possible 
for them to be, shert of working at a loss. Merchant 
iron is quoted at 5/. 15s. per ton by the large works: 
but it can be bought for less from smaller makors. 
The only works which appear to have plenty of orders 
on hand are those employed upon railway material. 


lers 





The Army and Navy Journal (New York, May 21) 
extracts the following from the Reading Eagle, “The 
making of the patterns for the Lyman-Haskell multi- 
charge gun has commenced. The gun will be 25 ft, 
long, with a Gin. bore. Along the bore 4 pockets will be 
located, in each of which a charge of powder will be 
placed, with the view of accelerating the speed of the 
ball during its passage through the barrel; 1301b, of 





been above in the north, though elsewhere a little 
below the normal values. 
may be inferred from the following statement : 





Difference 











These figures seem to indicate that Scotland had 
an excess of rain, and the east of England a con- 
siderable deficiency. The excess at Wick was due 
to the large amount, 1.02 in., which fell during a 
cyclonic disturbance on the 15th. This storm 
passed eastward over the northern parts of Ireland 
and England, including Scotland, attended with 
strong south-westerly to 
with a barometric depression as low as 29.1 in. over 
the North Sea on the 16th, notwithstanding that 
the variations of pressure are less in May than in 





| 


any othermonth. From the 6th tothe 14th of May, 
temperature is liable to be low, after which it 
increases rapidly. The May just passed attained 
52 deg. as a mean for the British Isles on the &th, 
after which the temperature declined and did not 


|reach the same mean again until the 21st, whence 


the upward tendency of temperature was very 
evident, reaching 60 deg. on the $lst. From the 7th 
to the 13th was a period of high pressure, attaining 
30.75 in. without rain; from the 14th to the 20th was 
a period of low pressure with rain; and the low 
temperature was common to both periods. Hence 
it would seem that “ Moedler’s cold spell” must be 
due to some other cause than cyclonic or anti- 
cyclonic conditions of the atmosphere. Thunder- 
storms commonly occur in May in relation to 
short spells of heat which happen between the 19th 
and the 25th; and last May was no exception, 
though these thunderstorms took place chiefly in 
North Ireland and West Scotland. They are no 
doubt connected with local differences of tempera- 
ture, which at mid-day are occasionally very great. 
The contrasts of temperature at 8 A.M. even, were 
on some days quite surprising. Thus on the 12th, 
Aberdeen reported 63 deg., Cambridge only 46 deg. ; 
but the condition was reversed the next day, for 
Aberdeen claimed only 49 deg., while Nottingham 
had 61 deg. So also, on the 2nd, Aberdeen acknow- 
ledged 40 deg. against 53 deg. at Liverpool ; but on 
| the 29th Aberdeen could boast of 63 deg. against 
only 50 deg. at Holyhead. It is not surprising that 
Valencia had on several days warmer air than 
Shields to the extent of 15 deg. ; or that Notting- 
ham had on two occasions warmer air that Nairn by 
| 11 deg. and 15 deg. ; but it is surprising to find, as 
fon the 31st, Nottingham 6% deg., and Holyhead 
| 56 deg.: or, as on the 24th, Nairn 62 deg., Leith 
only 51 deg. ; and perplexingly so, as on the 3th, 
|when Leith had 62 deg., and Mullaghmore only 
17 deg. ; and on the 26th, when Barrow on the 








at Cambridge on the 30th, the lowest night tem- 
perature was 26 deg. at Hillington on the 4th, and 
these extremes were nearly the same at London. 
During the five weeks ending the 30th, bright 
sunshine, estimated as the percentage of its possible 
duration, was 53 in south-west England, 50 in 
south Ireland, 49 in east and north-east England, 
48 in west Scotland, 47 in east Scotland and north- 
west England, 45 in central England, 44 in south 
England, and 42 in north Ireland. The duration 
was really higher than these figures indicate, inas- 
much as the first week only contained two days of 
May, and was very deficient in sunshine. 








The distribution of rain | 


At Rainy Days Amount, con teed. 
in. in. 
Wick ... ° eo 13 2.39 above 0.79 
Scilly .. ee 14 0.97 below 0,18 
Valencia " ll 2.42 0.47 
Yarmouth ... 10 0A9 1.46 


north-westerly winds, | 


west side of the narrowest part of England had | 
61 deg., while Shields on the east side had only 
$7 deg. The highest day temperature was 7% deg. 


powder are to be used with a shot 1501b. weight.” 


| The Wochenschrift des Vereines Deutscher Ingenienre 
reports a meeting of the association on March 4, at 
which Herr Haiisinger von Waldegg read a paper on the 
methods of fixing railway tyres, especially referring to 
| his own system and that of E. Kaselowsky, by both of 
which the tyre is put on to the wheel cold. Illustrations 
are given of various systems of fixing, which were 
described fully by Herr von Waldegg. He pointed out 
| that the shrinking-on of a hot tyre had a great tendency 
| to draw the wheel more or less out of truth, and this ho 
considered to be one of the chief causes of breakage. 





The Jron Age (New York, May 19) publishes a cir- 
;cular which has been issued by the tin-can manufac- 
turers of Baltimore, addressed to the tin-plate dealers, 
| complaining of abuses which they desire to see corrected, 

The tin plates used are coke, and are known in America 
as B.V. plates. The circular states that many of them are 
irregular, running from } in. to 3 in. short of the standard 
size. Many of the boxes contain from 5 to 10 per ce 
of waster plates. The quality of the iron has been 
deteriorating for several years, and much of it breaks, 
when pressed into tops and bottoms of cans. This is a 
matter which tin-plate makers should look to at once. 


+ 
it. 


Glaser’s Annaten Sir Gewerbe und Bauwesen (Berlin, 
May 15) has an article by R. M. Daelen, Diisseldorf, 
on the improvements in the Bessemer process since the 
introduction of the Thomas-Gilchrist dephosphorisation 
system. He observes that one of the great ditliculties to 
be contended with was the small resistance offered by 
the basic lining of the converter; and refers especially 
to Holley’s system for the removal and repair of the con- 
verters, as having done a great deal to increase the output 
The same number also contains a paper on the economical 
firing of locomotives, by Herr Borman, of Saarbriick; 
and one on hydraulic apparatus for steel works, by Herr 
Radermacher. 


f 


oO 
I 


The Journal des Travaux Publics (Paris, June 2) refers 
toa project presented in April to the Chamber of Depu- 
ties, for improving the port of Bordeaux, with the object 
of enabling vessels drawing 24 ft. of water to enter the 
portatall times. At present this is extremely difticult, 
owing to shoals, especially between Bordeaux and Pauillac. 
The passage between these shoals is difficult to find 
at all times, and in the case of a fog it is (as we 
have ourselves experienced) impracticable. The project 
comprises the dredging away of the shoals, embankments 
at certain places, the construction of dykes; and the 
cost of the whole work is estimated at 30 millions of 
francs. This is not considered exorbitant when the im- 
portance of Bordeaux is remembered, the imports in 157 
having been 339, and the exports 289 millions of francs. 

The Bulletin du Comité des Forges de France (Paris), 
for April, states that the French importation of iron ore 
during the first three months of the present year shows 
an increase of 46,973 tons, and the export a reduction 
of 3973 tons, on those of the same period last year. 
There is also an increase ot 16,895 tons in the imports of 
finished iron over the same period. During February 
and March about 200,000 tons of cast steel rails were 
purchased by the various French railways, the prices 
ranging from 228 fr. to 252 fr. per ton; 90 tons of 
galvanised iron wire, 4mm. in diameter, were purchased 
at 394.50 fr. per ton. Twenty 32-ton locomotives of the 
| State pattern were purchased from Schneider and Co. 


| at 1.70 fr. per kilo,; and twenty 314 tons each have been 
contracted for by the Société Alsacienne at 1.72 fr. per 

| kilo. ; the tenders in each case were quoted at 1.11 fr. 
per ton. 





LoNnDON AssocrATION oF FoREMEN Enoixeers.—At 
the ordinary monthly meeting held on Saturday the 4th 
inst., at the Cannon-street Hotel, Mr. R. B. Vinicombe in 
the chair, Captain John Davis (Messrs. John Dewrance and 
Son), and Mr. Alfred Williams, C.E., were unanimously 
elected as life honorary members. Afterwards Mr. Alfred 
Suggate read a paper, well illustrated with diagrams, on 
‘** Keonomies in the Designing and Construction of Hy- 
draulic Works.” 
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CoMPILED BY 


W. LLOYD WISE. 


“ENGINEERING” ILLUSTRATED PATENT RECORD. 











~{PPLICATIONS FOR PATENTS DURING THE WERK BNDING 


JUNE 6 


, 1881, 


In the Cases of PR. eunmanioaed from Abroad 


the 


Italics after t 





2376 
2377 
2378 
2379 
2380 
2381 
2382 
2383 
2384 


2385 
2386 


2387 
2388 


2390 
2391 


2393 


2394 
2395 
2396 
2397 


2398 


2399 
2400 
2401 
2402 
2403 
2404 
2105 
2407 
2408 
3 
June] 
2ill 
2412 
2413 
2414 
2415 
2416 
2417 
2418 
2419 
2420 


2421 





Names, &c., of the 


Communicators are given in 


Applicants’ Names. 





NAMES, &0 
OF yw AePLtoants 


Newton. Hussey and 
Dodd, 


C. Wenner, St. Gallen, 
Switzerland. 





E. r T. Digby, Ham- 
remith 


Ww. "Nokes, Aston. 
Alexander. Gény. 
Bauer. Jacquot and 
Thirion, | 
Bonneville.  Gui'le- | 
baud. | 
Bonneville. Blake, 
F. McD. Robertson, 
Croydon, and R. R. 
Gubbins, New Cross. 
Haddan. Cain. 


Haddan. vans. | 
Haddan. Anderson. 


Gibbons, 


Lake. Lachaize 
Tétevuide, | 

Lake. Wilims, Lequin, | 
and Le Gallois, | 

Lake. Hebard,. 

E. Solvay, Brussels. | 

MoKinley. Cockere//, | 


Hungerford. 


and 


B. Tomkys and W. 
— Hasling- 

Pit "Lugo 

Pitt. Herdic, 

Orth. Dunks and 
Ryan, 

Thompson, Pages & 
Pages, 


R. M. Lockwood and 
W. V_0. Lockwood, 
New York. 

Thompson. Gray. 

C. Farrow and R 
Brooker Jackson, 
London. 

J. Cooke, Lincoln. 

G. Hawkes, West- 
minster, and BR. | 
Bowman Ipswich. 

D. Brown, Falmouth, & 
R. Michell, Devoran. 

R, Seager, Ipswich. 


Beck. Dubreil 

W. Chrystal, London 
Clark. Hape and 
Olicer. 

A. Clark, London. 
Maschwitz. Grell, 
Clark, eese, 


J Aosuunt, Birming- 


J. .— and 0 
Stuart, Liverpool. 

J. Chatwin and H 
Shipway, Hay Mills 

J. A. Sparling, High- 


gate. 
J. Cocks, Upper | 
Norw: | 
Wolff. Jidrgensen and 
Lorenz, | 


<e H. Duke, pea 


E Stoer and J. Sheldon, } 
Birmingham 

F. W. Pauzera, Har- 
wich 

Henderson, Russell. 


W. E. Evans, High- | 
te, and R. 
arrett, Hackney. 

Lake. Jacquet. 

Lloyd Wise. Grouven. 


G. F. Elder, Lochee. 

W. Palliser, London. 

R. L. Hattersley, 
Keighley, and 
Bailey, Hudders- 


field. 
J. £ Martin, Giridhi, 


J. Hargrave, Burley. 

H. eel 
c 

Wirth. Weber, 


T. M. Ford, London. 
ot Wells, Birming- 


| Treatment of organic substances 


ABBREVIATED TITLES, &c. 





Magneto-electric machines and per- 


| 
| 
| 
| 


manent magnets for magneto- | 


electric machines, &c., and 
such magnets. 


mag- 
a 
An equilibrium valve. 


Manufacture of “ finings” for re- I 


fining liquids. 
— 


Mechlee for aaa scythes m| 


Printing  phowgraphs in relief. 


Shutter workers. 
Grinding and finishing surfaces by || 


| 
| 
i} 


| 
| 
| 
1} 








] 


emery wheels, &c., and gulleting| 


plete specification). 
Ventilator or chimney tops or caps. 
— for displaying advertise- 


Apparatus for gri 
cutters and bottom 
Evaporating apparatus. 


— for ashoe to prevent slip-|| 
pin, 


Pianofortes. 
| 7 of phosphate of lime. 
Harro 


lawn- meee 
lades. 


Nos. 

pind oF te iis, | ABBREVIATED TITLES, &c, 

ates, 

June 2 ee . im icf; 

2433 | W. Dewar, Dundee. Potato diggers. 

2434 | G. } Smith, - | Looms for small wares. 

) 

24385 | W. Payne, Birming- | Safety valves. 

gen. & W. Fisher, 
1 

2436 | Hibbert. Saverbrey. | Breech rifles. 

2487 | Edmonds. Mowbray. | Metallic circuits for electrical 
transmission. (Complete specifica- 
tion), 

2438 | G. Welburn, Beverley. Cleaning cotton seed. 

2439 Vermmpen a 2, Meyer Preparation and application of moss 

and Co, 

2440 | F. 5. sitene. Ries- | ait stuff and variegated dyed | 

| oe Lake. Beaucourt, | calculsting apparatus. 

|| June 
J. i. ) wry and W. | Apparatus for regulating the supply 
yo of water, &c. 
2443 | C. ies se ay — tor regulating the flow 
c. 

2444 Diskey. Smith. | dlings ‘purifiers, partly applic: | 
| able to separating and grinding 
machinery. 

2445 | BR. H. Edmondson, | Lawn tennis. 

Manchester. 
2446 | 8. E. Mossberg, Elf- | Spikes and nails. 
karleo, Sweden. | 
| 2447 | W.R. Moss, —e Machinery for combing cotton. 
| 2448 | Martin R. | Substitute for malt. 
| ‘Benns, Tonto. | 

| 2449 C.V. Boys, Oakham. | ae mechanical & electrical 
| 

2450 | D. Gestetner, London. | Perforating instruments for pro- | 

. | ducing stencils. 
| J. Nadal. London. | Stylographic fountain pens. 
| r J.C. Fear, Bristol. | Apparatus for opera pan. 
3458 | J. Herd, Birmingham. | Seoswaes, pavements, 
2454 | 8. Mellor, London. 


other purposes. 
Electric circuits. (Complete specifi- 
cation) | 
Wheeled v vehicles. (Complete speci- 
Swing woven wire bed bottoms. | 


(Complete speci Lg 
aces for cementation pro- | 


Telephones or vocal ‘sound tele- || 


graphs, (Complete specification). 
Machinery for the gradual reduc- 
tion of grain. 
Stands for holding bottles. 


Ploughs. 
Electric lamps. 


| 


"(com 


| 2455 | J. Sturge & J. Grubb, 
Reversible slab for scholastic and || \Tune4 





Birmingham. 
456 | J. Bottomley, Man- 





chester. 
2457 | J. H. RB. Dinsmore 
Liverpool, and F 
Hoyer, Waterloo 
Banyard. Czetéel, 
2459 se Detees, West | 
2460 | J. —, London 
2461 | Engel. fol: 
2462 | C. _ #, “bristol, 
and A. eier, 
London. 
2463 | C. E. Hall, Sheffield. 
2464 | J. Taylor, London. 
2465 | Lake. Couzon-Gri- 
maud, 
2466 | 8. Ludbrook, London. 
|| June 6 
| 2467 | BR. A. Hanseli, Shef- | 
field. 
2468 | Lake, Fleisch. 


Making paint with the refuse from | 


arsenic furnaces. 

Portable apparatus ~a Ge produc- 
tion of aerated wate: 

Folding armchair. 


| Chimney tops or ventilators. 


Firearms. 
Raising or forcing water. 


| Spring weighing machines. 


Machines for quarrying rock. 

Means for transmitting motive 
power. 

Production of ornamental surfaces. 


A globe holder. 


Manufacturing Milanaise, &c. | 


Fabrics or materials adapted for 
garments, upholstery, &c. 
A magneto-electric machine. 


Machines for cutting grass or other || 


Mo: wall c fencing and fastenings for 
wires, &c. 

| Instrument for ascertaining the 
deflection of shot and shell. 

Steam boiler and other furnaces 
for consuming paddy husks, saw- 
dust, &. 

| American organs. 


Fluii meter. | 
for the production of ammonia. 
Overhead sewing machines. 


Ordnance. 
Looms for weaving. 


Wagons and trucks, 
Apparatus for cleaning knives. 


| 
| 
Apparatus for planishing metals. 2 


oe a — - 2 machines for 
grin 
Railway Signalling apparatus. 
Peram bulators. 


th 





fehl Hghorns. 


Locomotives, &c. 
a Ee to printing and other 


| Saates advertisements in cabs, 
Axie pulleys. 


| tin and terne plates. 

| Apparatus for finger exercise. 

Treatment of soap leys to obtain | 
glycerine, and 
cerine obtained from — leys. 


Pulverising machines and waned 


= =. their attachments for | 

| securing oe handles of knives, &c. 

| Boring broom or brush stocks and | 
boards. 

Fixing wheels, &c., upon shafts. 

| Meakties or scarfs. 


|p 
| apparatus therefor. 
| 


| 
| 





GRANTS OF PROVISIONAL PROTECTION FOR SiX MUNTHS. 


For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents, 





1.—Announced June 3. 























No. Name. No. | Name. No, | Name. 
1881 1881 | 1881 
160 Ward 2070 | Broadbridge,] 2116 Cochrane. 
1683 Beverley 2072 | Henley. 2118 ; Croissant 
1694 Holding and | 2074 | Whiteman and Huré. 
Holding (Defa/que 2120 | Wirth 
1702 Elers§ and | and Co.) (Moser). 
Rowan. 2076 | Haskins, 2122. ~Dougill. 
1736 =Bauer 2078 | Engel (Alin- | 2124 | Wirth (Frantz 
| (Chéron). | _ kerfues). and West- 
| 1738 Bauer 2080 | Clark meyer). 
1] (Fournier). — outs), 2126 i 
1748 Pieper 2084 Scott. (Schultz). 
(Daelen). 2092 | Miller. 2128 Brown and 
1750 Beardmore. | 2094 | Bundy. King. 
1778 =Mather. 2096 | Allen. 2130 | Morgan- 
1840 Wilding 2098 | Garstang. Brown 
(Zimmer- 2100 | Bedford. (Lindemann), 
mann, 2104 | Darby. 2132 urst 
Thiele, and | 2106 | Penrice. 2136 «Dixon 
Ho!rhause). | 2103 | Irian. (Keenig). 
1848 Foster. 2110 | Watt. 2138 Holding. 
1850 Foster. 2112 | Schofield. 2140 | Hatton. 
2u68 McFerran & | 2114 | Spence 2142 | Beck 
Rennie. ( Piefke) | (Piquepé) 
Il, — Announced June 7. 
1881 1881 1881 | 
2193 | Engel (Stuhr)] 2239 | Alexander 2261 | Livesey. 
2221 | Bannister & | (House and | 2263 | Cuff. 
Bywater. | Castle), 2265 Gent and 
2223 Kimberley. 2241 | Octave. Ellery. 
2225 Justice 2243 | Brett. 2267 Carrington & 
(Stephens). | 2245 | Hort. Torkington, 
2227 eee 2247 | Web». 2271 + Budenberg 
|| 2229 den. 2249 | Friedlander. (Budenberg 
| 2231 en 2251 Quick. & Schaeffer). 
33 Holledge. 2253 Morgan- 2273 Healey. 
2235 Sanders Brown (Roth) 4 2275 | — 
| (Samuel). | 2255 | Hookham, 2277 myth. 
2237 | Thompson 2257 | Kirwan. 2279 | Gone and 
(Paul de | 2259 | Haddan Carey. 
Ligne). | (Hansen). ° 





| 








| 
| 
| 
| 
| 
| | 
| 
| 





| 
| 
| 
} 


] 


i} 


| 
\ 


tment of gly- || 


| 


No. | Name. No. | Name. No. | Name. 
1881 | 1881 | 
2384 | Haddan 2395 | Pitt (Herdic),| 2398 | Lockwood & 
(Cain). 2396 | Orth (Dunks | Lockwood, 
2394 | Pitt (Lugo). and Ryan). | 2437 | Edmonds 
| (Mowbray). 
NOTICES TO PROCEED. 
1,—Time for entering Opposition expires Friday, 
June 24, 1881. 
| | 
No. | Name. No. Name. No. Name. 
1881 | 1881 | 1881 
215 | Sutcliffe. 506 1775 | Fyfe. 
334 | Triscott. a 1919 | Von Naw- 
401 | Atkins. 525 | Swinburn. rocki 
432 | Lake (Frary)| 627 | Goodwin. ( Werkzeug 
435 | Scholes. 635 | Tully. und Maschi 
438 | Maughan. 665 | Pierce. nenfabrik 
441 | Fairfax 738 | Aube, Oerlikon). 
| (Painter). 1384 | Lake 1977 Oram. 
446 | Cassels. (Holcombe).{ 2101 Nevill 
453 | Sheldon. 1390 | Snow 211l Urquhartand 
456 | Pick. (Anthony & Lindsay. 
469 | Long. Evans). 2115 Careless. 
473 | Alexander 1523 McFarlane &} 2169 | Beilby. 
| ( White and Lumsden. | 2295 Von Pode- 
Hayden.) 1624 Muirhead and wils 
496 | Beldam Saunders. | 2384 | Haddan 
500 | Gedge 1757 | Taylor. | (Cain). 
(Cornely), | 
II,—Time for entering Opposition expires Tuesday, 
June 28, 1881. 
| 
1881 1881 | 1881 
451 | Allix. 491 | Foxlow. 1070 | Snowball and 
452 | Gubbins. 499 | Thorn. Warren. 
454 | Collis and 503 | Becker. 1294 | Lawton, 
Ready. 505 | Rowan. wton, 
458 | Manbre. 508 | Bauer & Lawton. 
462 | Craven and (Tietz, 1295 | Lawton, 
Crabtree. Selwig, and Lawton, 
475 | Jensen | Lange). & Lawton. 
(Mayer, 533 | Mickelwright 1301  Fileuss. 
Langfelder, & | & Gladwyn. | 1492 Foster. 
(Hammer. 538 | White, 1650 | Ward. 
schlag). 673 | Adams. 1750 | Beardmore. 
477 | Dunlevie. 693 | Nordenfelt 1856 Reddie 
488 | Allport. 698 | Benson | _ (Hunebelle). 
489 | Morgan. | (Stewart). | 1988 | Munzinger. 
Brown 720 | Burton. 2072 | Henley. 
(Cole). 744 | Skerrett. 2179 | Dixon 
490 | Morgan- 789 | West. | (Koenig) 
Brown 863 | Fearnley. 2256 | Lake 
(Foster). 910 | Turnor. (Allison), 
{ } 2277 | Smyth. 
PATENTS SEALED, 
I1.—Sealed June 3, 1881. 
| No. Name. No. Name. No. Name. 
1880 1880 1880 
4474 Vickers andj 5118 | Waddington. | 545 | Mills 
| Burr. 5119 | Bezer, 1881 (Duryee). 
5057 | Hoyne, 5130 | Livesey 545 | Beck 
5071 | Chevalier. (Livesey). (Guichard). 
| 5079 | Scott. 6155 | Clark (Ferdi-| 557 | Davidson. 
5084. McCulloch. nand de 559 | Johnson 
5087 Wilson. | Sandova?). (Dobbs). 
5094 Justice 5155 oy. 890 | Musgrave, 
(Stephens). | 5175 | Robinson. 1051 | Arnold. 
5¢97 - Wright. 5176 | Clarke. 1356 | Kirkham, 
5u99 = Stead. 5267 | De Pass Hersey, 
5104 Lake (Hayem). Hulett, 
(Luckenbach\ 5276 | Davis. Chandler, 
Wolfendon, | 5344 | Wren and Chandler, & 
& Holman). Hopkinson Chandler. 
5114 Houllier. (partly by 
5116 | Schloesser Sebold and! 
(Dreuer, Neff). 
Kosenkranz, 
and Droop . 
{1 —Sealed June 7, , 1881. 
1880 | 1880 1881 
5123 | Jones. 5246 Adams. 833 | Shanks and 
5125 | Ford. 5251 Lake (Hirst). } Lyon. 
5134 | Wilkins. 5284 Seydel, 930 | Kirk and 
5142 | Dixon and 5320 | Guattari. | sim . 
| _ Dixon, 5365 | Clark (G@los- ] 1060 | Garrett and 
5144 | Larmuth. | _ son), | Garrett. 
5146 | Weldon. 5371 | Denans. 1279 Holden 
5150 | Gibbons. 5424 | Johnsonand (partly by 
5161 | Breffit. Suart. Bramwelt). 
5164 | Brooke. 5438 | Lake (Pré- | 1283 | Williams. 
5166 Bingham. vost). 1315 Snelling. 
5183 | Justice 5443 | Beaumont & | 1336 | Richardson. 
(Seaver). 1881 reig. 1358 | Harrison and 
5206 | Allison 47 | Clark (£lli- | Blagburn. 
(MacNicol). | _ thorpe. 1423 Carter. 
5213 | Barley. 48 | Lake (£¢éve,. | 1426 | Hornsby, 
5228 | Wilson. 517 | Allebos. | Innocent, & 
5231 | Stokes (De jf 542 1 | Rutter. 
Gramont). 727 | Adams. 1496 | Mudd. 
1599 | Lake (Bray). 








INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 


COMPLETE SPECIFICATIONS, 


For Particulars, see Corresponding Numbers in Lists of 


Applications for Patents. 
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FINAL SPECIFICATIONS FILED. 
Nos, 4954, 4956, 4963, 4965, 4963, 4971, 4972, 4988 
all of the year 1880. 
4975, 4981, 4982, 4954, 4986, 4990, 4991, 4996, 





May 28, 1881. 















ou. 
~~ * 5001, 5015, 5107, 5140, all of the year 
1880, 
31, ., 5006, 5051, 5054, 5°55, 5076, 5138, 5209, 5210, 
all of the year Is 0 po 
June l ‘ 4610, 4993, 4997. 4943, 4999, 5003, 5004, 5014 
5OLG, 5017, 5020. 5025, 5026, 5027, 5045, 
5050, 5060, all the year 188. 
2 HOLS, 5021, 5029, 5035, 5040, 5041, 5042, 5065, 
e ; 5083, 5294, all of the year 1880, 
as 3, = 34, 50: 5046, 5047, 5048, 5049, 5056, 5058, 
5063, 5066, 5068, 5087, 5102, 5103, 5108, 
5114, 517, 


all of the year 1880. 


PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 























DUTY OF 50’. HAS BEEN PAD AND REGISTERED. 

No. Name. No Name. No Name 
1878 
2197 | Murray an [este Bowkett 

Ferguson an Bogaerts Watson and 
2176 | Horrocks, 236 © Johnson. Wat: 02 
2181 | Pullar. 309 ~=Constable, Dee. 
2198 | MacLachlan. | 2541 Francq 
2209 | Kingston S151 5 Westing- 
2233 | Newton 2217. ~Lake (Simes) house. 

( Farcot) 2290 Williams 2291 | Clark 
2247 | Brown, (Wile (Rebour) 
2260 | Ferrie 2307 | Watson. 2315 Browne 
2283 Buck 2497 | Hocking. (Mégissier) 
1%5 Gill 2934 Hocking. 3017 | Morgan- 
2206 | Lake 2240 Christie. Brown 

(Quinlivan)} 2245 Cheswright. | (Hotchkiss), 
2211 | Murdoch 

_ (Bar wrat alt) 





PATENTS IN RESPECT OF WHICH THE SEVENTH YEARS STAMP 




















DUTY OF 100’. HAS BEEN PAID AND REGISTERED. 
No. Name. No. Name. No. Name. 
1874 1874 1874 
195 Gill 1915 | Tanner. 1988 Barlow 
1920 | Caulow. 1968 | Hawksworth (Gallan 
1923 | Lamont 1931 | Mills (Hey/). 








PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year's Stamp Duty of 501 












































No Name. No. Name. No. Name 
187 . | 1878 1878 
2035 | Haddan (The} 2053 | Rhodes. 2098 Hellier 
Milwaukee | 2056 | Hutchinson. | 2099 Wilson. 
| Middlings | 2058 Piper. 2100 Hopkins, 
% 1 Stone | 2061 Ruddiman&} 2101 Sombart 
-) Johnstone. ( Volihering). 
2037 an yn, 2062 | Scott. 2102 Hodgkinson, 
2038 | Greenacre & | 2068 | Pitt (Baird). | 2104 Bott 
ung. 2074 Clark 2106 | Martin. 
2040 | Imray (Asi- (Baillet). 2107 | Sutcliffe 
worth 2} 2075 Grey and Smith, and 
Patrik Davies. ‘ielding 
2041 | Imray 2086 «©Wilson 2lil | Clark 
(Banse en), (Uhlich) (Sand. 
2043 | Fre ak) y. 2089 Ash 2116 =Lake (Sa 
2044 ; 209 Lake (/faas), | 2117 
2045 “91 Robertson. 
2093. Morton 2120 
2046 | S ir 2094 Wathen 2121 
(Sey 2095  Clark(Adams)} 2125 
047 | Lake (Hur Morgan- 2126 
2051 | Clark 2096 Brown 2127 
(Haehn (Sabatier ner) 
2052 | Graham and Pouget)}| 2129 Thompson 
U.—Ti h Non-Payment of the Seventh Year's Stamp 
Duty of 1001, 
No, Name No. Name. No. Name. 
1874 187 1874 
1824 | Pel 1s4 Dawson and | 1863 Ballard and 
1843 | Ab B Dawson Pitts 
1862 | Gooday. 1871 Willis. 
NOTICE OF APPLICATION FOR LEAVE TO FILE A DISCLAIMER 


AND MEMORANDUM OF ALTERATION. 

No. 3901. A. H. Lee, Avenue Works, Cambridge. Bicycle stands. 
Application has been made for leave to file a Disclaimer and 
Memorandum of Alteration, Notice of opposition must be left at 
1, New Court, Temple, before Jane 13, 





ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING JUNE 4, 1881. 
Abstracts marked with a * relate to applications not proceeded 
with, The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 

the Specification is not Illustrated, 

Where Inventions are communicated from abroad, the Names &c., of the 
Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, Chancery- 
lane, E.C., either personally, or by letter, enclosing amount of price 
and postage, and addressed to Mx. H. READER LACK 

1878 

Apparatus for the Manufacture of Plate; 

for Artificial Teeth: J. H. Gartrell, Penzance. 

[44.}—( Disclaimer and memorandum of alteration.) The first, third, 

and fourth claims are abandoned. (April 29, 1881) 

1379. 

1564. Manufacture of Chain Cable and other 
Links: W. R. Lake, London. (4. Chamberlin, Camden, 
NJ. USA) [4d.)—( Disclaimer and memorandum of alteration.) 
All claim to tue anparatus is abandoned, and only one claim 
relating to the form of the linksis retained. (April 29, 1881) 


6112. 





| 
| 


| seated upon a spiral spring. 


D. Moulton, Birming- 


2398.* "Jugs and Cups: 
ham. ([2¢.)—the vessel has inserted into its side a plate to 
receive the lstoonsanens stamp certifying its capacity. (June 17, 
1879). 


3722.* Stand for Casks, &c.: J. M. Matthews, 
London, and E. B. Burr, Walthamstow. [2 )—Is for 
a self-tilting stand, the rear part of which is supported on springs 
which rise as the contents of the cask are drawn off. (September 
17, 1879) 

3738. Stoppers for Bottles: N. Robertson, 
Liv 1. (24.]—The stopper is formed of a conical piece 
of cork forced by the pressure of an aérated liquid into a conical 
portion of the bottle neck. (September 17, 1880). 

1880 

2226. Bearings for Bicycles, &c.: R. Green, 
Birmingham. (id. 24 Fis.)—Relates to methods of tightening 
ball bearings by forcing a divided external ring iuto a conical cap 
(June 1, 1880) 


3176. Engines, &c.,for Producing Motive Power: 
. H. Northcott, London. [10d. 20 Figs.J—Is a gas 
engine in which steam spray generated by the waste heat of the 
gas is utilised in conjunction with the gaseous explosives to 
increase the power of the engine. One form of the apparatus 
shown in Fig.1. Air and gas in explosive proportions are drawn 
through valve aand port dinto cylinder by the movement of the 
hollow piston B, which is furnished with a port cateach end. A 
second piston D is arranged to work within the first piston B, and 
is connected to the crank as shown. When a suitable quantity of 
explosive mixture has entered the cylinder the slide valve d cuts off 
the communication with the supply and the mixture is exploded in 
any well-known manner. By the upward movement of piston B con- 


is 























similar toa bird fountain, The gas traverses the passages and 
absorbs the hydrocarbon vapours. (September 24, 1880). 


3963. Pocket a ni W. R. Lake, London. (0p. 
Peres, Solingen, Germany). (2d.]— Bay. of he spring forming 
the back of the knife, a plain back is employed, and the spring is 
placed within such back out of sight. (September 30, 1880). 


3994. Machinery for nnens Ferns or Threads: 
W. T. Stubbs and 3. an, Manchester. (67 
6 Figs.J—(1) One drum 6 A. to drive the two bobbins 12, 
12*, one placed at each side of it, (2) When the rod 33 is pushed 
inwards to raise the cradle 9 from the dram to stop the rotation 





of the bobbin, an incline formed on one side of it carries the gas 
pipe 41 laterally, 80 as to remove the flame from the thread while 
it is standing. (3) The invention relates further to details for 
carrying and lubricating the pulleys round which the thread is 
reeved, (October 2, 1880). 

4054.* Drain Pipes: T. H. Baker, London. (4. 
6 Figs.) —The section of the drain is an equilateral triangle with the 
corners rounded off. The invention inc!udes a method of making 
the joints, (October 6, 1880). 


4098. Furnaces for the Manufacture of Coke, 
&c.: G. A. Dick, London, [ls. 2d. 52 Figs.)—Consists in 
improvements in the construction of furnaces by means of which 
the manufacture of coke, distillation of gas, and other similar 
operations can be effected in a continuous manner. The furnace 
consists of one or more chambers, surrounded by flues for the 
circulation of the heating medium. The outer ends of the chambers 


Fig? 
































sequent upon explosion, the airin spac is forced through valve 








i 

| ¢ into the annular sp ace f, (Fig. The two pistons travel together 
until B reaches the bottom of the eylinder, when the ports ¢¢ come | 
opposite the ports A and allow the compressed air to flow back | 


into the space ¢ and drive upwards the second piston D. A water 
jacket 7 surrounds the cylinder, and is kept nearly filled by means 
of a pump worked off the crankshaft. A portion of the heat 
generated by the explosion converts the water into steam, which is 
led off to a valve chest, whence it is admitted to the cylinder. 
Whea water is scarce or its use inconvenient, instead of generating 
steam in the casing a mixture of air and water spray is pumped 
into it, and after taking up the waste heat is then admitted to the 
eylinder as before. Or a portion of this hot moist air may be 
admitted with the explosive charge to reduce the rapidity of its 
combustion. The specification contains numerous illustrations | 
and describes several modifications of the invention. (August 3, 
1880), 


3683. Jacquard Apparatus: J. Bywater,C. Bed- 
ford, andT. Kershaw,'Birstal, Yorks. (6d. 5 Figs.)— 
The slot in the needle is prevented from becoming elongated by 
wear by the insertion into it of a loose piece kept up toits place 
against the jack hook by a spiral spring. (September 10, 1880). 


3708. Self-Acting Cask Tilters: J. and H. J. 
Brookes and F. Mason, Smethwick. (fd. 10 Figs.}— 
The weight of the back end of the cask is supported upon a plunger 
As the liquid is drawn the plunger 
(September 11, 1880). 





| 


gradually rises. 


3722. Combined Muff and Hood: W. Hyman, 
London. (2¢.)—The muff contains a pocket anda detachable 
hood. (Protection not allowed. September 13, 1880), | 

3786. Preserving Mussels, &c., for Bait: C. W. 
Harding, King’s yt L..,» .]—The bait is boiled, picked, 
and preserved in cans. (Protection not allowed. September 18 
1880). | 

3796. Alphabetical Puzzle: C. R. Mall, Small- 


heath, Birmingham. [2/.)—The letters are arranged on the 

six sides of cubes, of which there are twenty-six. (Protection not 

ne September 18, 1880). | 

799. Lamps: A. Mackay, Queensland, Australia. 

tedh The oil is led down a tube in the presence of air in order 

that the two may “amalgamate.” (Protection not allowed, Sep- 
tember 18, 1880). 


3819. Manufacture of Cloth: J. Cook and J. 
Turner, Manchester. [id 5 /igsjJ—Consists in mann-| 
facturing dhooties of lace, net, and leno with a coloured border or 
borders, (September 21, 1880). 

3865. Apparatus for mosengene the Illumi- 
nating Power of Coal Gas: F. Weston, Brixton. 
(6d. 2 Figs.}—The hydrocarbon liquid, which is the illuminativg 
agent, is fed from a reservoir into a vessel consisting of a number 
of convoluted passages lined with sponge, by an arrangement 




















| 
| 
| 
| 
| 
| 
| 


|; are provided with hoppers and feeding mechanism, and their 
j inner ends open into an evacuating chamber for receiving the 
| finished products The material to be operated upon is fei 
forwards continually, and pushes the coke, &c., into the evacuating 
| chamber, into which also the gases piss on their way to the con- 
denser. A are the distilling chambers, ¢, e, fg the flues, The 
specification is very long and contains twenty-one claims 
(Uetober 9, 1880) 


4099.* Railway Points, &c: H. Whitehead, 
Bucknall, R. Hodson and T. Dodd, Winsford, (27.) 
—Instead of the points being moved laterally’. they are raised and 
depressed vertically. (Void, the patentee having neglected to file a 
specification, (October 9, 1880) 


4112. Neck Yokes for Horses: J. L. Babb, Green- 
land, Virginia, U.S.A. [6d. 2 ae “The two yoke frames 
are connected to the crossbars by universal joints. (Oc:ober 9, 
1880). 

4143. Apparatus for Purif ying Gas: H. and F. C. 
Cockey, Frome Selwood. [é¢. 5 Figs.)—Is an improved 
scrubbing or washing apparatus. The gas enters by the pipe K, 
and finds its way into the chamber between the plates L, which 


a— 





























have serrations or comb-like teeth, which break the gas into 
minute streams and favour its contact with the liquor. Any 
required number of boxes may be placed side by side for the gas 
to traverse. (October 12, 1880). 


4178. Manufacture of Cement and Bricks: F. 
Parker, Cambridge. [2¢.)—Relates to converting a cal- 
careous marl found near Cambridge into cement and bricks by 
drying, grinding, and moulding or burning. (Protection not allowed. 
October 14, 1880), 























» 
JuNE 10, 1881.] ENGINEERING. 601 
= : 
4208. Urinals, &c.: H. Phillips, Heavitree, | for producing the rings. A represents the completed ring, the 7 as to admit of being more or less inserted into one another for the 
Devon, {2d.]—The urinal discharges into a box of dry earth. | original hollow ingot having been slipped over the roll 6 at a time | purpose of varying the scrubbing surface, (October 23, 1880). 


(0 stober 15, 1830). 


4227.* Apparatus for Preventing Explosions in 
Coal Mines, &c.: A. Budenberg, Manchester. (¢. 
F. Budenberg and B, A. Schaeffer, Buckau, Magdeburg, (4d.J]—At 
various parts of the mine are suspended vessels similar to the 
tube of an aneroid barometer. A change in the density of the 
atmosphere consequent on an influx of inflammable gas causes an 
alteration in the form of the vessel, and completes an electric 
circuit in which 8 analarm bell. (2) At various points electric 
lamps are provided, which ignite the gas as it issues, and cause it 
to burn harmlessly in small quantities. (Protection not allowed. 
October 16, 1880). 


4266. Multiplication of Copies Printed by Type- 
Printing Machines: G. H. Jones, London. (2¢)— 
A gelatine copying slab is applied to the typs, and the paper 
printed from the gelatina. (Protection not allowed, October 19, 
1880), 

4269. Hydraulic Lifts: E.B. Ellington, Chester. 
(6d. 1 Figj]—The inventor claims the combination with the 
cylinder of a hydraulic lift of a second cylinder provided with a 
trunk piston, anda third cylinder having its plunger attached to 
the suid piston, The object of the invention is to dispense with 
the counterbalance weights, chains, and pulleys usually employed 
with such lifts, The illustration shows the arrangement, but 

















omits the hydraulic lift cylinder. When the lift has to be raised 
pressure is admitted to actin E. This pressure together with 
that on the annular area of the piston C causes the piston to move 
towards the left, forcing water by the pipe B into the lift cylinder, 
and so causing the lift plunger to rise, For lowering the lift, E is 
opened to the discharge, and the weight of the lift and its plunger 
being resisted only by the pressure on the annular area of C 
causes the piston C to move towards the right, the lift and its 
plunger descending, (October 20, 1880). 


4272.* Ventilators: J. Martin and W. A. Ward, 
Hyde, Cheshire. (2¢)—A communication is made by a pipe 
from the room into the spice between the ceiling and the floor 
above, and air admitted to this space by the removal of a brick 
from the outer wall. (October 29, 183)), 


4277. Rollers and Beams for Loom;3, &c.: T. 
Reeder, Preston. [(/. Figs.|—Comprises apparatus for 
forming a cylindrical sheet metal roller by forcing a die through 
the partly-formed roller while it is held in a cylindrical tube, and 
afterwards filling it with sawdust or other soft material under 
pressure. (October 20, 188)), 


4280. Securing Ships’ Cables, Hawsers, &c. T. 
Archer, Jun., Dunston, Durham. [64 5 Figsj— 
Relates to an apparatus for securing a ship to her moorinzs. 
Bolted to the deck of the ship is a frame a upon which slides the 
carriage ¢ eto which are attached the flaps ff. These flaps are 








capable of opening upwards like double doors, and along their 
contiguous edges are grooves which receive the ship's hawser as 
shown. The strain of the hawser tending to keep the flaps shut is 
assisted by the screw #, and handwheel /, which by means of a 
lever not clearly shown compress the two edges of the flaps still 
more tightly together? The whole forms a kind of toggle joint 
The spring 2 n takes up any sudden jerk or strain brought upon 


the cable. (October 20, 1880), 

4286. Preparatory Stop Motion Doubling 
Frames: I. sriggs, Wakefield. [6¢. 7 Figs}—The 
ends of single yarn are fed between vertical rollers, one of which is 
carried on the top of an upright revolving shaft. This shaft is 
driven by fast and loose pulleys, and a half cross band from the 
tin cylinder, and the spindle is driven from the upright shaft. 
Each single end passes, before it reaches the rollers, through a 
detector eye, which, when the end breaks falis upon an upright 
bar ec nnected to the striking motion of the upright shaft, and 
poshes it off a fixed rail, thereby pulling the strap on to the loose 
pulley and stopping both roller and spindle. (October 21, 18380). 


4288. Steam Generators, &c.: J. Windle, Moston. 
6d, 8 Figs }—The barrels and flues of the boilers are made of 




















metal rings, each rolled out of bloom or ingot without weld or 


joint. Fig. 1isan elevation and Fig. 2 a plan of the rolling miil 


when the bearing lever m was raised out of the way. After the 
bloom was in position the rams o o were forced outwards to move 
the roll 6 against the inner side of the work, which was rolled by 
the roll a being put in motion by the wheel hk. By means of the 
worm-shaft w two rolls u u were carried forward against the ring 
to steady it. After the desired diameter of the ring has been 
attained the rolls are moved apart by the cylinder g, the lever m 
raised, and the ring removed, (October 21, 1880), 


4295. Apparatus for Raising Window Sashes: 
P. Langridge, Eastbourne. [6¢ 5 Figs.)—The act of 
lowering the sash winds up a spring, which when released from 
a detent serves to raise the sash again. The spring is contained in a 
box. around the outsideof which the sash cord is wound, either on 
a cylindrical or ona taper part. (October 21, 1880). 


4298. Propelling Navigable Vessels: J.Gibbons, 
Liverpool, Lanc. [8d 14 Figs.J—The novelty in this 
invention consists in the use on the same propeller shaft of “a 
combination of different or contrasting shaped blades.” In 
one example the blades are attached independently to the shaft 
along which they are alternately spaced. the first set having their 
greatest surface at the root, the next set having their greatest 
surface at the outer end of the blade. Several varieties are 
described ; also an Archimedean screw-shaped propeller embody- 
ing the same idea. (October 21, 1880). 


4299. Machinery for Folding and Eyeletting 
Labels: E. A, Pallister, Leeds. [6¢. 8 Figs.)—The 
machine takes the cut label, folds in the corners, punches the hole 
and inserts and clinches the eyelet. The details of the mechanism 
are not susceptible of being satisfactorily explained within the 
limits of an abstract. (October 21, 1880), 


4301. Printing Machinery: F. Payne, Otley, 
Yorks. (6d. 3 Figs.}—The figure shows a portion of a “ Wharf- 
dale printing machine” to which the present invention, for stop- 
ping the rotary motion of the cylinder, and the motion of the 
grippers and feeding board, is applied, When it is necessary 
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to stop these motions the attendant turns the handle G in the 
direction of the arrow operating the cam H, and bringing the end 
of the bar F below the point @ of the bar C. Upon its return 
stroke the bar C will be caused to rise, and acting upon the luge 
will lift the bar B and disconnect the parts of the machine employed 


in operating the cylinder, grippers, and feeding board. (October 
21, 188)). 
4308. Incubators. &c.: A. M. Clark, London, 


(0. Martin, Paris). (8d. 17 Figs.|—Relates to an improved incu- 
bator provided with apparatus whereby the egzs may be turned 
without opening the incubator, and heated by means of a 
circulating apparatus. (October 22, 1880), 


4309. Stoppers for Bottles, &c.: J. Davies and 
P. Humphreys, Ruthen, N.W. [6d. 12 Figs.)—There is 
applied to the bottle neck a cap or stopper containing a valve 
spindle and valve with an elastic disc for keeping the valve 
against its seat, which disc when compressed allows the spindle to 
descend and the valve to open for the liquid to escape by a nozzle, 
which is also used for filling the bottle by means of a special 
machine, (October 22, 1830). 


4314. Apparatus for Preparing Stereotype 
Plates for the Printing Machine: A. M. Clark, 
London, (A. H. Marinoni, Paris). (10d, 10 Figs.]—Consists 
(1) of a machine whereby every part of a flat or curved stereotype 
plate may be brought under the action of a rotary tool whose axis is 





Fu] Fig 2 


normal to the surface operated on for performing the operations of 
routing, countersinking, or piercing the plate to receive an 
electro-type or engraving, (2) A tool internally hollowed for the 
clearance of chips. B is the plate resting on a bed in which are 
grooves to receive the point of the tool as it protrudes through the 
plate. (October 22, 1880). ° 


4318. Bicycles: J. F.R. Wood, London. [4d. 8 Figs.) 
~The specification describes various forms of spring bearings for 
the trailing wheel, (October 22, 1880). 


4319. Paint Brushes: E. Wright, Beckenham, 
Kent. [éd. 13 Figs.J—Refers to Specification 1930 of 1880, and 
describes a brush composed of a divided metal socket and a sliding 
ferrule in combination with the usual handle and a knot of bristles. 
(October 22, 1880). 


4322. Fastenings for Boots, Shoes, &c.: J. F. 
Fryer, Nottingham. [6d. 20 Figs.|—The fasteniog consists 
of a bunch of thongs or laces, all united at one end. In use the 
loose ends are attached to various parts of the front of the boot 
and the combined end hooked on to astud. (October 23, 1830). 


4323. Apparatus for the Purification of Gas: A. 
Ford, Stockton-on-Tees. (6d.J—Relates to the employ- 
ment in gas washing or purifying apparatus of concentric tubes 





fastened to fixed and movable plates, or to two movable plates, so 





4326. Horseshoes: L. A. Groth, London. (¢ 
Luchaire, Switzerland). (6d. 17 Figs.}—The object of the invention 
is to produce a shoe that will allow the horse to touch the ground 
with the frog, as well as with the outer edges of the hoof. 
(October 23, 1880), 


4330. Machines for Washing, Rinsing, and 
Churning: T. Bradford, London. [6d. 9 Figs.J—Has 
especial reference to the dividing of the washing vessel into 
longitudinal compartments, by means of a partition which is con- 
structed of a number of parallel overlapping slabs preferably run- 
ning parallel with the axis of the vessel, somewhat resembling a 
series of louvres. When used in a churn this “louvre” partition 
is made removable, (October 23, 1889.) 


4336. Spinning Machine Spindles: W. R. Lake 
London. (C. H. Chapman, Shirley, Muss. USA.) (8d. 17 Figs 
(1) Is to provide arrangements whereby the sliding of the spindles 
on their standards in the operation of doffing will by a pump-like 
action cause an upward flow of oil froma reservoir. (2) Consists 
in connecting two series of spindles with a drum between them by 
a single band passing round the drum a sufficient number of times 
to prevent it slipping and passing one or more times round the 
spindle wharves. (3) Is to enable a — and its standard to be 
kept steady by centrifugal force by the application of an elastic 
bearing. (4) Is for jointing tubular braided bands without a knot 
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5) Relates to spindles composed of a hollow cylindrical shell, 
which receives a dead spindle or standard, a stay in the interior 
of the shell at one end to run on the end of the standard and a tip 
to receive the bobbin. Fig. 1 illustrates the first part of the 
invention; a is a dead spindle, upon which runs a tube R driven 
by a wharve and supporting a live spindle. When the upper 
spindle is raised in doffing a vacuum is formed in the space 
between the extremities of the two spindles and the oil in the cup 
dis drawn up the groove e. Figs. 4 and 5 illustrate the second 
part of the invention. The wharves on one side of the frame are 
in an inverted position as regards the wharves on the other side. 
In banding the band is carried backwards and forwards round the 
drum and the spindles on one side until four are banded, when it 
is taken to the other side and the like done there to bring the end 
back to be joined to the first end. (October 23, 1880). 


4338. Gas Valves, &c.: P.J. Wates andS, and 
J. Chandler, London. [6d. 6 Figs.j—(ne illustration 
represents a gas valve connected to the upper part of the ordinary 
dip casting. An important feature in the arrangement is the 





means provided for cleaning the seating and face of any injurious 
adherent matter, consisting of a ringor strap C to which is jointed 
a lever H connected with lever B. This lever is attached to valve 
spindle G, and upon rotating it the valve is turned round upon its 
seat. (October 25, 1880), 


4340. Planing and Shaping Machines, &c. 
J. Kershaw and J. Kershaw, Jun., Manchester 
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(6d. 8 Figs.]-Relates to an oscillating tool holder, by means of 
which a cut is taken in each direction of reciprocation of the slide. 
The mechanism employed for this ——— is clearly shown in the 
illustration. By this arrangement ordinary tools or holders for 
cutters may be employed, and they can be independently adjusted 
both laterally, and to an angle, and for depth of cut. The cutting 
tools can be also adjusted, one to cut deeper than the other, or one 
to rough and the other to finish, or they may be set one in advance 
of the other laterally to give cuts in succession side by side. The 
specification also describes the invention as applied to side and 
wall-planing machines and to shaping machines. (October 25, 
1880), 

4344. Automatically hting and Extinguish- 
ing Street Lamps, &c.: G. P. ster, Reading, 
Penn., U.S.A. (8d. 12 Figs.)—Refers to Specification 242 of 
1879, and describes a street lamp in which the gas is turned on 
and off by clockwork at stated intervals. The clockwork is wound 
up by an anemometer disc situated in the lamp chimney. 
A constantly burning jet serves to ignite the gas. (October 25, 
1880). 

4348. Apparatus for Excluding Air from 
Empty Casks: F. Baxter, Burton-on-Trent. [6¢ 
13 Figs.}—A stopper is provided and fixed to a spring arm that 
ean swivel round a stud on the cask. When not in use the 
stopper lies in a recess formed for it in the timber, but when 
the tap is withdrawn it is moved out of the recess and fitted into 
the tap hole. (October 25, 1880). 

4351. Life-Saving Rafts: W. R. Lake, London. 
(7. B. Griffith, Carver, Massachusetts, U.S.A.) [6d. 3 Figs jJ—Con 
sists of a series of crossbars, preferably made of cork battened 
between two surfaces of light wood, united to each other by longi- 
tudinal ropes, in such @ manner as to form a series of spaces 
between the cross-pieces and the ropes of sufficient size to receive 
@ person in an upright position. (October 25, 1880) 

4358.* Annealing Iron and Steel Wire: W. 
Hewitt, Trenton, N.J., U.S.A. [4¢. 2 Figs.}—The metal 
is annealed in an atmosphere of hydrogen produced in the pickling 
or cleaning process. (October 26, 1880). 

4362. Potato Diggers: J. Wallace, Glasgow, 
N.B. (6d. 3 Figs.}—Thbe chief novel feature in this invention 
consists in placing the radiating digging forks of a‘ Hanson” 
digging machine near the front of the machine, and at one side 
instead of at the middle of the hinder part as in previous diggers 
Several important advantages are stated to be obtained by the use 
of this arrangement. (October 26, 1880). 


4363. Suspenders and Braces: H. J. Haddan, 
London. (7. 0. Potter, Boston, U.S.A.). (6d. 18 Figs.)—The 
shoulder straps end in pulleys, around which are reeved cords or 
loops attached at their ends to various parts of the waistband of 
the trousers. (October 26, 1880). 


4365. Baths: W. T. Sugg, Westminster, [éd. 
8 Figs.}—The bath is heated by gas, special water tubes being 
arranged over the flame. The products of combustion are 
delivered on to the surface of the water and partially absorbed. 
(October 26, 1880) 

4367. Fastening Tubular Handles to Culinary 
Vessels, &c.: F. Ryland, West Bromwich. [id 
11 Figs.)—A taper socket is cast upon the vessel to receive the 
handle, which is forced into it and secured by being spread to 
take into grooves or recesses in the socket. (October 26, 1580) 


4369 Manufacture of Horseshoes: W. R. Lake, 
London. (/. D. Billings, New York). (6d. 4 Figs.)—The shoe 
is made from a bar of T-shaped iron. One flange is rolled with a 
groove to receive the nail heads. (October 26, 1880) 


4370. Water-Closets, &c.: J. W. Holland, Lon- 
don. (6d. 41 Figs.}—The bottom of the closet pan is closed by 
@ flap valve connected to the handle. The pan discharges into a 
lower vessel. from which a trapped opening communicates to the 
soil pipe. The invention relates also to urinals and to methods of 
jointing sanitary appliances. (October 26, 1880). 


4373. Steering Apparatus: J. N. Holliday, Sun- 
derland, Durham. [(¢. 8 Figs.)—Hand-steering apparatus 
of the ordinary kind is placed in tne stern of the vessel, and is 
attached to the quadrant or tiller by chain in the usual manner, 
except that the chain is made to pass round snatchblocks work- 
ing in guides on each side of the vessel. These pulleys also form 
part of the steam steering apparatus placed amidships, to which 
they are connected by steel ropes, chains, &c. The steam valve 
gear employed is that described in Patent No. 3631, 1879. (October 
26, 1880). 


4377. Apparatus for Facilitating Repairs of 
Dock Walls, Ships, &c.: J. T. Parlour, London. 
(6d, 5 Figs.)}—In order that the diver may not be subjected 
either to the pressure of the air or the water, he is lowered ina 
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box in which are provided extensions B fitted to the walls of the 
box with ball-and-socket joints. In these extensions he can work, 
inserting his arm into the arm-like jointed tubes C, and operating 
on the wreck or other structure. (October 27, 1880). 


4378. Multitubular Firearms: G. Pace, Valetta, 
Malta. (6d. 4 Figs.}—Consists in the combination in revolving 
multitubular and magazine firearms of a recessed cartridge 
receiver, which revolves with a series of parallel barrels, and has 
the cartridges fed to it singly from a magazine having a series of 
removable slides, and occupying a relatively fixed position, the 
cartridges in the intermittent revolution of the receiver being 
gradually pushed into the opposite barrels until they reach the 
firing position by a stationary cam, and being singly exploded, 





and when discharged being gradually withdrawn by means of 
extractors engaging with and worked by the said cam, and with a 
needle container and hammer. (October 27, 1880). 


4383, Abdominal Belts for the Prevention of 
Sea-Sickness: P. W. G. Nunn, Bournemouth. [éd. 
3 Figs.)—The belt contains air pads that can be inflated to bear 
against certain vessels or nerves of the body and support thein. 
(October 27, 1880) 


4384. Self-Levelling Tables, Cattle Pens, &c.: B. 
J.B. Mills, London.<(/. /. Dobson, Boston, Mass,, U.S.A.) (6d. 
3 Figs.)—The table and seats are connected together and suspended 
from the deck beams of the cabin, so that they remain horizontal in 
spite of the rolling or pitching of the vessel. (October 27, 1880). 


4386. Cowl: J. R. Dry, London. (8¢. 5 Figs.)—The 
air enters the cowl through an annular channel and escaping at 
the opposite side produces a draught in the pipe. In some cases 
the wind drives a turbine wheel which rotates an Archimedean 
serew to increase the draught. (October 27, 1880) 


4388. Combined Adjustable Seats and School 
Desks: P.M. Justice, London. (4. £. /. Damman and A, 
Cassard, Brussels. [(4d.5 Figs,)—The seat and desk are combined 
on one base board, and both can be raised or lowered with regard 
to the pillars that sapportthem. (October 27, 1880). 


4389.* Dredger or Caster for Table Use, &c.: A. 
M,. Clark, London. (4. ¢. ochez, St. Amand, France). 
(4d. 1 Fig)]—The discharge is regulated by a valve. (October 27, 
1880). 


4390.* Envelope Letter Paper: A. M. Clark, 
London. (Z. Clément, Paris), [4d. 4 Figs. }—The letter paper is 
cut of such a shape that when folded it forms its own envelope 
It is perforated along the line in which it should be opened, 
(October 27, 1880), 


4391. Measuring the Amount of Electrical 
Current Flowing through a Circuit: P. Jensen, 
London. (7. A. Edison, Menlo Park, New Jersey, USA.) 
(6d. 2 Figs.)—This apparatus is an electric current meter which 
consists, broadly speaking, in using balanced plates in a depositing 
cell, so arranged that the deposition of metal upon one plate causes 
an overbalancing, which operates registering devices and also 
contrivances for reversing the circuit through the cell. The plan 
of operation is as follows: The current is flowing from plate U t 
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C,, and as metal is deposited upon C, it gradually overbalances C 
and brings the arm d against screw g, whereupon the circuit 
through magnet coil E' is closed. E! attracts arm F and operates 
the register. The upper portion of arm F strikes the horseshoe 
shaped lever D, causing it to break circuit at /, and carrying it 
over against the stop /'. At the same time the arm gis carried in 
the reverse direction, leaving stop /' which thereupon comes in 
contact with stop e, from which the arm g carries the stop. The 
current is then free to pass through the cell in the opposite direc- 
tien, when a similar cycle of operations is performed. (October 27, 
1880) 


4394. Machinery for Manufacturing Spools 
Tubes: W.Ambler, Bradford, Yorks. [lid 24 Figs.) 
—Relates (1) to apparatus for cutting the length of paper from 
which a tube is to be made consisting of a serrated blade or comb 
which passes through the paper and enters recesses in the,roller 
(2) To an inking roller of perforated zine covered with woven 
fabric. (3) To the manufacture of two tubes in one machine. 
(4) To the feeding appliances. (5) To means for forming a 
flange on one end of aconical tube. (October 27, 1880) 


4395. Gas Stoves: C. A. Brodribb, Hastings 
(6d. 3 Figs.}—The burner is placed just above the apex of a conical 
reflector and within a cover of porous material perforated with 
holes, (October 27, 1880), 


4397. Packing Cases for the Conveyance of 
Pictures, &c.: W. Dawes, Leeds, and A. H. Dawes, 
Staveley, Westmoreland. [6¢. ¥ Figs]—The picture is 
carried in adjustable and sliding clips or grippers attached to the 
bottom of the case. (October 28, 1880), 


4403. Apparatus for Mashing Malt, &c.: G. G. 
Cave, Dowlais, Glamorgan. [(d. 5 /igs.}—In the mash 
tub A is a vertica] shaft which gives rotation to a horizontal shaft, 
which revolves not only around its longitudinal axis, but also 

















about the vertical shaft. On the horizontal shaft are rake arms 
which stir the grain. The whole arrangement of shafts and arms 
is hollow, so that steam, or hot or cold water can be injected on to 
the malt as desired. (October 28, 1880). 


4404, Sewing Machines: G. Browning and 8. 


Mort, Glasgow. (8d. 15 Figs.)—Relates to the class of 
machines for producing zigzag stitching, and is for producing such 
stitching in combination with plain stitching. The claims refer 
(1) to carrying the mechanism for effecting the sideway movement 
on the needle bar. (2) Actuating thecam which effects the sideway 
movement from the crank-pin which drives the needle. (3) The 
use of a ratchet wheel to automatically increase and decrease the 
movement of the needle. (4) To details of the mechanism, 
() To a clutch for connecting the driving wheel to the driving 
shaft. (October 28, 1830), 


4411. Cisterns or Flushing Apparatus for Water- 
Closets, &c.: U. Bromley, G. Crowe, and W. James, 
Chester. [(d. 6 Figs.}\—A syphon is cast with the cistern, and 
by means of a ball-cock and subsidiary apparatus the flushing is 
made to take place either automatically or by hand, or both auto- 
matically and by hand. (October 28, 1380), 


4415. Stoppers for Bottles, &c.: H. J. West, 
London. [tid 8& Figs.)}—The stopper contains an outlet closed 
by an internal valve. Upon pressing upon the valve the liquid 
escapes by the orifice. Several methods are described of securing 
the stopper to the bottle neck. (October 28, 1880) 


4420. Weaving Reversible Fabrics: A. and C. 
H. Rothwell, Bury. [id. 1 Fig.)}—The cloth is made of the 
same appearance on both sides by “ floating the weft alternately 
over and ander three or more threads, missing one warp end in 
each succeeding pick.” (October 29, 18380). 


4421. Prime Movers Actuated by Steam, &c.: 
G. Wilkinson, Manchester [6¢ 2 Figs.)—Within an 
oscillating cylinder two pistons work, their rods coming through 
the opposite covers, and eagaging with two crankshafts that are 
geared together. (October 29, 1880) 


4424. Valve Gear for Steam Engines, &c.: J, 
and R. Crighton and Pp. Chell, Manchester. {[é:/ 
15 Figs.}—Relates to the valve gear of engines wherein the valve is 
opened by the eccentric and closed by means of a spring to effect 
the cut-off, the time of opening and closing the cut-off valve being 
regulated by the governor. The illustration shows the arrange- 























ment adapted to double-beat valves; @ isa spindle operated by 
the eccentric, and ending in a square box ¢, 6 is the valve rod pro 
vided with a steel edge to gear with the edge on the slide g con- 
nected by the rode to the governor. When the valve has reached 
the termination of its proper travel, the governor draws back the 
slide g and trips the valve. (October 29, 1880). 

4426. Bearing Springs: I. A. Timmis, West- 
minster. [6¢. 19 Figs.}—The patentee refers to his previous 
patents 3325 of 1875, and 831 of 1879, and claims the use of 
bearing springs under railway carriages and trucks made from 
bars of steel, which in cross section are of unequal shape, and 
consequently of unequal tempers, or the shape of @ parallelogram, 
or nearly @ parallelogram, and coiled in a helical or spiral form 
and working in compression or in tension. October 29, 1830) 


4429. Coiling and Bundling Iron and Steel Rods, 
&c.: B. Talbot, Wellington, Salop. [6/. 2 Fiys.) 
Relates to a guiding motion whereby the wire is coiled regularly 
and compactly. This is effected by a guide bar traversed slowly 
by an eccentric or heart-shaped cam. (October 29, 1880) 


4430. Sewing Machines: 8S. Keats, Leeds, and 
A. Keats, London, [tid 15 Figs.)—Relates to sewing 
machines in which a hooked needle is used for pulling up a thread 
from below, or for pulling down a thread from above either in 
conjunction with a sbuttle or not, and consists in a new form of 
looper which insures the placing of the hook thread in the hook of 
the needle. (October 29, 1880). 

4434. Telegraph Recording Apparatus: T. M. 
Foote, Brooklyn, USA. [(id. 4 Fiys.)-The apparatus is 
a type-printing telegraph that records the message upon a sheet of 
paper and not upon slips as is usual. The typ: wheel is driven by 
clockwork ‘and controlled by an electro-magnetic escapement; a 
second electro-magnet raises the paper to the type. and at the end 
of a line a third electro-magnet effects the return of the paper to its 
starting point. (October 30, 1830), 

4435. Stoves: C.M. Westmacott, Westminster. 
(8d. 16 Figs.j}—Upon the floor of the recess usually occupied by 
the ordinary firegrate in a house is placed a hollow cast-iron 
chamber extending along the back and sides of the recess and 
leaving an open space in the front in which is placed a grate with 
bars at its front, bottom, back, and sides. This grate is of such a 
size that air spaces are left between the back and sides of the 
grate and the hollow chamber, and beneath the bottom bars of the 
grate is placed a movable set of bars which can be operated by a 
lever to regulate the apertures left between the bottom bars. Upon 
the hollow chamber is placed an iron plate in such a manner as tu 
cover the space over and above the grate, this plate having open 
ings at its ends, where it approaches the sides of the hollow 
chamber for the purpose of admitting the smoke from the fire 
The upper part of the stove is constructed with two curved flues 
on either side of the plate, the openings of which are contracted 
at the upper part, where they are provided with a damper, The 
semicircular space left at the back is enclosed, and at the front is 
placed a slide or door. The space thus enclosed forms an oven. 
Several varieties are described. (October 30, 188) 


4443. Milling Cutters, Reamers, &c.: A. Muir, 
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Manchester. [4¢.)—The peculiarity lies in shaping the 
cutting teeth so that the rear edge is narrower than the leading 
edge to allow sufficient clearance. The invention also includes 
flat cutters with the cutting edge grooved or divided for use in 
planing and other machines, (October 30, 1880), 


4444. Electric Gaslighting Apparatus: H. H.- 
Lake, London. ‘/. W. Pelton, Boston, U.S.A.) [6d, 5 FigsjJ— 
A is the burner, and B the cock. To light the gus the electric 
circuit is closed, and one of the e!ec'ro-maguets attracts a vibrating 


ro 





arm which, in its first motion, opens the cock and draws tw® 
points or electrodes apert, thereby producing @ spark from th® 
secondary current geuerated in the coils of the magnets. The 
vibration is kept up until the gas lights. The second magnet 
serves to close the gas cock. (October 30, 1880), 


4446. Appereses for Denoting Time by Burn- 
ing vils, &c.: R.H, Ridout, Battersea. [(id. 4 Figs.) 
— When a candle is employed it is fixed in a spring holder similar 
toa carriage lamp. As the spring rises a stud projectiug from it 
engages with a helical slot in the outer tube, thereby turning the 
tube and an index finger. In the case of a night light it is 
suspended by a spring. As the tallow burns the spring raises the 
pan, which has a helical guide, which causes it to rotate and t 
carry round an index finger. (October 30, 188%) 

* 4447. Velocipedes: T. F. Best, Birmingham. 
(4d. 2 Figs.}—The machine can be driven either by hand or foot, 
and bas a platform to carry luggage. (October 30, 1880) 

4452. Writing Instruments: A. P. Hansen, Ham- 
burg. [6d. 1 Fig.)—Relates to the details of a stylographic pen 
(November 1, 1830). 

4458. Manufacture of Metal Wheelsand Pulleys: 
R. R. Gubbins, London. [t¢. 6 Figs.)—Relates to certain 


improvements in the manufacture of metal wheels and pulleys, 
to swage from a centre the ends of the 
the lang: or tyre 
fits arms fre) 


mechinery 
f the wheel to re eive 
and one « 


and to new 
Bs okes & The wheel boss 


ets over the hearth 








oh... ae = 


carried in ‘the support H. Another spoke lies in the swage K, 
tlising on the rib A*, and is there drawn out as required. 
Figs. 2 and 3 show details of the swage block. (November 1, 1880). 


4459. Manufacture of Felted Thread: W. A. 
Barlow, London. (4. Monchablon, Paris). (8d. 4 Figs.) 
Refers to Specitication 945 of 1880, and describes the use of a 
cylinder having « longitudinal to-and-fro motion in a trough 
which embraces exactly a larze portion of the surface of the said 
cylinder, and which efi: cts the felting operation at one procedure 
under a jet of soapy water. (Novsamber 1, 1880) 


4461. Steam Engines, &c.: A. M. Clark, London 
(A. Johnson, New York). (8d. 8 Figs.)—The engine has neither con- 
necting-rod nor crank, the piston rod acting directly upon the 
peripheries of two friction clutches upon two shafts that are geared 
together, one clutch biting as the piston moves outwards and the 
other as it moves inwards. Each clutch consists of a plate pulley 
with the rim arranged on one side of the plate. An arm projects 
from the shaft with two pins standing out from one side, one pip 
being immediately above and one immediately below the rim of 
the pulley. These arms have long slotted eyes embracing the 
shaft and by means of an arrangement of levers can be tilted at 
each stroke so that the pins jam upon the pulley rims, or release 
them as may be required. The piston rod is attached to the 
extremities of these levers, and vibrates them at each stroke, and 
consequently turns one or other of the pulleys on the geared shafts. 
The invention includes two balanced slide valves working between 
the valve face and a cover plate. (November 1, 1880). 


4464.* Folding Foot Muff or Valise: G. B. Oyex, 
Paris. [2/)—The valise can be opened and the feet inserted 
into afur-lined pocket. (November 2, 1880). 


4465." Hand Truck: W. Cole, London. 4‘. |W. 
Sprague, Binghampton, N.Y., U.S.A. (4d. 1 Figj—t\he sack truck 
has a hook upon the shoe and a second sliding hook upon its 
central rib. These hooks serve to hold barrels from falling off the 
truck. (November 2 

4467.* Steam Boilers: J. Russell, Port-Glasgow. 
The boiler consists of two vessels united by water tubes, an 
mounted upon trunnions projecting from the vessels. When in 
use itis slowly rotated over the furnace. (November 2, 1830) 


4470.* Manufacture of Fire-Lighters: E, Elford, 
Exeter, and A. Carr, Topsh-m, Devon. ([2/.)—The 
lighters are made from sods of peat dried and dipped in resin 
November 2, 1880). 


4471. Lithographic Cylinder Printing Machines: 
T. W. Woodhouse, London, [2.)—Consists (1) in the 
use of fixed register fingers fastened to the printing surface of 
the cylinder instead of being attached to the moving gripper as 
heretofore. (2) To the use of perforated zinc coverings in pl: ce 
of the ordinary damping board. (3) Combining in one casting 
the side frame and the long rail of lithographic machines 
(November 2, 1880) 

4478.* Looms: W. and G. F, Holroyd. Bradford. 
[2d.]—The object is to dispense with Jacquard and Wytch engines 
for regulating the healds in weaving light piece goods, and to 
arrange the connexions to the healds in such a manner that the 
tension on the healds is reduced when the sume are lifted. and 
also to ease the doup bealds when the warp is being raised. 
(November 2, 188") 





1880), 





4480." Tricycles: W. E. Wolverhampton. 
[2d.}—Is to connect the axles to the framing by a loose joint so 
that the wheels can pass over an obstruction without twisting the 


machine. (November 2, 1880), 
4483. Safety Valves and Apparatus for Steam 
Generators: 5. Hallam, Manchester. [6¢. 4 Figs.)— 


As shown in the figure the valve has a fixed and a loose seating, 
the former being provided with a cylindrical extension at the 








upper part. When the valve is lifted by the pressure of the steam 
the loose seating is also raised, the effect of the cylindrica) exten- 
sion being, it is stated, to cause the valve to lift higher. A second 
part of the invention relates to apparatus for easing the load upon 
the valve when the water in the boiler falls to a dangerously low 
level, (November 3, 1880), 


4487. Wells. Drinking Fountains, &c.: T. Ken- 
nedy, Kilmarnock. [fd. 3 Figs.)—Relates to methods of 
combining the parts in one box or casting, and to providing 
against the effects of frost. (November 3, 1880). 


4488.* Regulating the Speed of Marine Engines: 
E. P. Alexander, London. ((. J. A, Ziegler, Paris). (2d) 

The novelty is stated to lie in working the governing mechanism 
by the weight of the column of water over the screw. (November 
3, 1880) 


4490.* Garters: J. M. Richards, London. (2d.)— 
The garter is formed of two metals, and produces electric currents 
for the cure of various complaints. (November 3, 1880). 


4493. Metal Planing Machines: H. Olrick, Lon- 
don, (J. H. Greenwood, Columbus, Ohio, U.S.A.) [6d 7 Pigs j— 
The object of the invention is to provide an adjustable and con- 
vertible chuck for facilitating the planing of curved surfaces, T: 
the reciprocating bed of a planing machine is attached a rotary 
rocking chuck which holds the work and carries it under the 
tool, giving it at each point of its progress the proper inclination, 
the action of the chuck being controlled by an adjustable guide 


bar, (November 3, 1830), 
4495. Electric Lighting Apparatus: W. R. Lake, 
London. (/.V. Nichols, Brootlyn, New York, U.S.A.). (6d. 1 Fig.) 


—Is an incandescent lamp with conductor A of high resistance 
enclosed by a glass globe B in which a vacuum has been formed 
In this lamp copper conducting wires C are employed instead of 
p atinum wire, and the nove ty of the invention consists chiefly in 





the material and method used for securing these conductors to the 
base of thelamp. That part of the globe immediately surrounding 
the wires is formed of a cement made by mixivg various metallic 
substances with silica and potash, as, for example, in the f 1- 
lowing proportions: oxide of lead 58 parts, silica 17 parts, oxide of 
iron 10 parts, oxide of copper 10 parts, and potash or soda 5 parts. 
(November 3, 188). 


4497.* Railway Carriage Couplings: W. Thomas, 
Llantrissant, S.W. [2¢}—In the absence of drawings tne 
wrangement cannot well be understood, but appears to be for the 
»urpose of coupling and uncoupling wagons without the necessity 
{aman going between them. (November 3, 1880). 


4499.* Registering Tap for Checking the Sale 
of Spirits, &c.: J. A Muller. London. (2/})—the tap 
contains a cylinder of a given capacity, and contain mechanism 
to show how often it has been filled. (November 3, 1880). 


4500.* Sash Fasteners: R. H. and A. S. Bishop, 
London. [(2d.)}—The upper sash carries a lever which engages 
a catch on the lower sash, but the details cannot be clearly under- 
stood from the specification. (November 3, 1830) 


4501* Smoke-Consuming Stoves, Grates, &c.: 
J. H. Bourlay, Frankley. Worcestershire. [2 /).— 
The smoke is led by a flue under the grate and passed through the 
fire. (\ovember 3, 188). 


4502. Flesh Gloves and Rubbers: I. Livermore, 
London. [4d.]—Thke surface of the glove is formed of miha- 
rubber that has been roughened by passing through crushing 
rollers. (November 3, 1880). 


4503.* Holder for Unbound Periodicals, &c: J. 
MacCunn. Greenock. [2¢.)—The clip 1s a piece of sheet 
metal bent to U section, and carrying in the groove or channel a 
long pin, In use the pin is inserted into the middie sheet of the 
paper, which is pressed by it into the groove. (November 4, 1830) 


4505.* Chimney Cowl: A. Thompson and R. 
Anderson, Glasgow. (2d.)—Consists of a shaft and a hood 
piece. The latter is of a conoidal shape, open top and bottom, an 1 
provided with a deflector plate. (November 4, 1880), 

4506.* Shirts, &c,: G. Taylor, London. [2d.) The 
shirt bas two wings that can be folded over the front to keep it 
clean until the evening. (November 4, 1880). 


4508.* Machinery for Nailing Boxes: B. J. B. 
Mills,London. (J. H. Swift, Brooklyn, U.S.A.) [2d.]—The nails 
are fed into tubes arranged over the box and are simultaneously 
driven home by plungers, (November 4, 1880). 


4509. Apparatus for Supplying Disinfectants 
to Water-Closets, &c: E. Warner, Stowmarket. 
(6d. 1 Fig }—The disinfectant is contsined in a vessel resembling 
in its action a bird fountain, which allows a small quantity to 





flow into a second vessel. When the water valve is opened this 
second vessel is filled with water, and the combined contents are 
delivered into the pan by a syphon. (November 4, 1880). 

4510. Machines for Breaking Stones, &c.: D. 
Stratton, Edinburgh. (A. Hope, Melbourne. Australia). (6d. 
7 Figs.}—Relates to the toggle pieces whereby the motion is con- 
veyed to the jaw of the machine. Each toggle piece 8 and 9 is 





formed with a curved face 10 to bear on the middle piece 11, and 
with two curved faces 12 at the outer end to bear on faces on the 
vibrating jaw 13 and bolster 14 respectively. By this arrange- 
ment twice as many vibrations are imparted to the jaw for a given 
number of revolutions of the flywheel as in other machines. 
(November 4, 1880). 


4511. Furnaces for Chemical Processes: J. 
Mactear, Glasgow. ([10d. 17 Figs.)—Is to simplify and 
improve the furnaces described in Patent 4870 of 11879, Fig lisa 
plan and Fig. 2a vertical section of a furnace for continuously 
converting salt into sulphate of sodium. 21 is the rotating hearth, 
which is heated as a reverberatory furnace by the flue 32. The 


























salt is fed fromthe hopper and the acid from the pipe 50 into 
the dish 28, from which it overflows on to the hearth, and is acted 
upon by the rotating stirrers 36 in its way to the outlets 63 and 
discharge channel 64. Several modifications are de<cr-bed. 
(November 4, 1880). 

4514. Manufacture of Sugar, &c., from Cellulose 
or Ligneous Materials: W. F. Nast, St. Louis, Miss., 
US.A. (4. C. D. Pochez, St. Amand les Eaux, France). {id]—The 
fibrous portion of manure or cellulose or ligneous matter is sub- 
jected under high pressure to milk of lime, then washed, acidu- 
lated, and washed again. The fibrous mass is then lixiviated in 
any suitable alkaline lye which will dissolve the pectates and 
leave the fibres pure. The cellulose matter is treated with 
sulpburic acid to form dextrine, which can be transfurmed into 
glucose and sugar. (November 4, 1880). 


4515. Electrical Mouthpieces: J Dunbar and R. 
C. Harper, London. (2¢]—The mouthpiece of pipes. musical 


instruments, ¢c., are made of two metals so as to produce wheu 
wet, electric currents. (November 4, 1880 . 
4518. Disinfecting Closet Pans, &c.: H. Seward, 


London. [éd. 3 Figs.J—Carbolic acid is contained in a vessel 
below the seat and its vapour escapes into the svil pipe. (November 
4, 1880). 

4520.* Apparatus for Distilling Ammoniacal 
Liquor: J. S. Stevenson, Dublin. ([2d.)—The object of 
the apparatus is to use an inferior quality of lime. This is done 
by providing two boilers, one for the lime and one for the 
ammonia liquor, and causing the latter to circulate through the 
two. The detai's of the apparatus and process are described. 
(November 4, 1880). 

4521.* Rivetting Ships, &c.: R, H. Tweddell, 
Westminster. (2¢.\—The machines for rivetting, caulking, 
rimering, &c., are driven by dynamo-electric machines, (Novemi- 
ber 4, 1880). 

4522. Economising the Nitrous Products in the 
Manufacture of Sulphuric acid: J. Imray, Lon- 
don. (f. Benker and H, Lasne. Paris, [(4d.]—Consists in mixing 
with the gases which pass off from the vitriol chambers into the 
Gay Lussac tower sulphurous acid in regulated proportions. By 
these means the nitric peroxide becomes converted into nitrous 
acid which combines with tue concentrated sulphuric acid. 
(November 4, 1880), 

4523. Breechloading Mechanism for Firearms 
T. Nordenfelt, London. (4. Palmecrantz, Stockho'm). (6« 
A 
e yy 
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8 Figs.)—Allows of quick and convenient loading, insares the 
closing of the breech before firing, and at the same time fires 
the charge. Fig. 2 is a longitudinal section through centre 
ine of gun when closed, and Fig. 1 an outside view of the 





the breech-box, 3 
hammer, and 6 the 


1 is the barrel, 2 
the 
The breech-block is moved on the axis 7 by the lever 
(November 4, 1880). 


mechanism when full open. 
the breech-block, 4 the wedge, 5 
trigger. 
8. 


4525. Embroidery by Machinery and Ornament- 
ing Fabrics: A, Heaven,Manchester. [(/. 6 Figs.)— 
The pieces of velvet or other material are cut to the required 
ornamental design and placed on the needles of the embroidery 
machine and are by them fastened on to the cloth without any 
adjustment by hand. (November 4, 1880), 


4527.* Fusing Iron Ores: R. Lancaster and E. 
S. Simpson, Liverpool. ([2¢)—Iron or steel is produced 


direct from the ores by treating them with steam within a closed 


furnace. (November 4, 1880). 
4528.* Increasing the Illuminating Power of 
Coal Gas: J. Macdonald, London. [2¢.}—The gas is led 


over a bed of sponge saturated with a hydro-carbon and is then 
exposed to a high temperatare. (November 4, 1880), 


4530.* Steering Vessels Propelled by Paddle 
Wheels: A. Porecky, London. (20.)—Over each paddle 
wheel is a movable box that can be rotated so as to be interposed 
between the floats and the body of the water to render the action 
of the paddle-wheel ineffective to propel the vessel. (November 5, 
1880), 


4532." ates: G. K. Hannay, Haverthwaite, 
Lanc. (2¢)—The fire is contained in a basket carried on 
trunnions. When fresh fuel is added a gridis placed over it, and 
the whole rotated so that the smoke rises through the burning fuel, 
(November 5, 1880), 


4533." Metal Joints,&c.: E. Ward and W. Bevis, 
Maidstone. (2¢.)]—The inventors claim the use in all metal 
swing joints and cocks of a concaved or convexed metal spring, a 
guard pin, a groove and a flange or washer to insure the self- 
grinding in or self-repairing of the plug. (November 5, 1880). 


4534. Machines for Chamfering the Ends of 
Leather Belting: J. M. J. Fecken, Aix la-Chapelle, 
Germany. [6d 4 Figs.j—The belting L is secured upon a 
table O by a screw press P, its end to be chamfered passing over 
the roller R, which is supported by two other rollers R, and R, 
The journals of thes: rollers rest in bearings capable of simulta 


_ 


se ‘ 





neous vertical movement, When the table moves forward. the 
rollers are caused to revolve by frictional contact with the table 
and the table being inclined, the rollers are gradually raised, and 
lessen the width of opening between them and the knife, whereby 
the end of the belt is chamfered; F F are springs to press the 
belting against the upper roller R. (November 5, 1880) 


4535. Feeding Bottles: G. Wheeler and J. Webb, 
London. (2.j}—Is to tie the bottle to the child. (Protection not 
allowed, November 5, 1889). 


4537.* Bracelets, &c.: 
(2d. }—RKelates to details of construction 


4538." Alphabetical Binders for Letters, &c.: 
J. W. Cochrane, Glasgow. (2/.)—Consists of a book- 
back with a few intermediate pages marked with letters. The 
papers are laid between the pages in proper order, and secured by 
anelastic band. (November 5, 18380) 


W. West, Birmincham. 
(November 5, 1580) 


4543. Jacquard Needles or Cross Wires: W. 
Martin and J. Hind, Nottingham. [i¢ 2 figs.}—Con- 
sists ia making the slots in selecting needles by punching them 
out of the solid metal instead of looping the wire, (November 5, 
1880). 


4547.* Gas Engine: T. D. MacFarlane, Glasgow 


(2¢.)—The gas and air are admitted by conical valves operated by 
tappets. The points of novelty are not particularised, (November 
6, 183") 


4550.* Fastenings for Boots and Shoes: M. L. 
Muller, London. (2¢.]—Consists of a metul catch, (November 


_ [s8v). 


4551* Pickers: T.S.Scarborough and J. Moore, 
Halifax. (2¢j—The picker is made of metal packed with 
buffalo hide, (November 6, 1880). 


4552." Brakes: T. Coltman, Leicester. [ 
brake consists of a shoe that is placed on the rail and under 
wheel when the buffers are compressed. (November 6, 183). 


4554. Ships’ Ls ae ay J. W. Shepherd and 
G. Lines, London. [6d 5 Figs.)—One end of the pipe a 


opens into the cabin, and the other through the ship's side; 6isa 
! un Opening in its side 


‘ 
~ 





the 








d@ is floating valve (November 6, 


1880.) 

4557.* Eastentes for Lockets and Watches: 
F. Velati, London. (2¢.)]—Is for securing and locking the 
eases, (November 6, 1880). 

4558.* Looms: T. S. Scarborough and J. Moore, 
Halifax. ([2d.)—The shuttle is propelled bya spring that is 
wound up by a tappet and released at the proper moment 
(November 6, 1880). 


4563.* Hot-Water Boilers: R. Coles, Coventry. 


to prevent entrance of water. 


[24] — Relates to details of construction of saddie boilers 
(November 6, 1889), 
4564." Thermometers and Barometers: E. Ed- 


mond, London. (0'Koch and A. Eichhorn, Coethen, Germany) 

2d.) -Platinum wires are fused into the glass tube and project 
inside. The mercury forms a common terminal of a number of 
circuits of which the wires form the other terminals. By com- 
pleting any circuit by means of a key it can be discovered if the 
mercury has risen high enough to touch the wire connected to 
that circuit. (November 6, 1880). 

4569.* Machine Guns: T. Kiernan. Waterford. 
{2d.]—A number of barrels are placed side by side, and are con- 
nected to mechanism whereby their breech-pieces are opened, the 
cartridges are inserted, the breech-pieces replaced, and the gun 
fired. (November 6, 1880). 


4572." Manual Coal and Stone-cutting Machine: 
H. Richardson, Backworth, Northumberland. [?:) 
—The miner causes a mandrel armed with teeth to revolve by 
means of a ratchet lever, and thereby drills a hole into the coal. 
(November 8, 1880), 


4573 Recovering Indigo from Certain Ma- 
terials: F. A. Gatty, Accringto.1. (2¢)—Woollen rags 
containing indigo are dissolved in alkali, and the indigo recovered 
(November 8, 1880). 


4574.* Umbrellas: W.R. Lake. London. (?. Hart- 
mann, Berlin, Germany). (24.)—lastead of the usual! metal cap to 
retain the ends of the ribs, the handle is made sufficiently thick to 
contain a recess for the same purpose. (November 8, 1350) 


4575.* Velocipedes: T. Butler, Wokingham. [2] 
—Is for driving the main axle by internally toothed gearing. 
(November 8, 1830) 


4576. Producing Designs in Colours on Paper, 
&c.: W. Lloyd Wise, London. (//. G. Meiner, Dresden, 
Sarony). [(4d.]—The designs are impressed by hollow cylinders or 
rollers of india-rubber on whose surfaces the counterparts of the 
required designs have been produced by the process of vulcanising 
in moulds. (November 8, 1880). 


4577.* Manufacture of Blocks of Concrete and 
Cement for Building, &c: H. Faija. London. (2 )— 
The cement is hardened (1) by being exposed to a moist heat, or 
(2) by being mixed with an alkaline solution. (November 8, 1880). 


4578.* watteng % Ends of Machine Driving 
Belts: W. R. Lake, London. (MM. Schulze. Berlin). (2d. 
—One end of the belt is split into two layers and the other end is 
tapered and inserted into the split. The parts are then cemented 
and stitched. (November 8, 1880). 


4579.* Combined Shades and Refisctors for Gas 
ps, &c.: J.8. Goldsmith, New York. (2¢)—The 
article is made of glass in various shapes (November 8, 1880). 


4591. Flexible Ink or Colour Compounds for 
Printing: L. B. Bertram, London. [2¢.)—Is for forming 
stamping pads, printers’ rollers, &c. The ingredients are aniline, 
acetic acid, glucose, glycerine, and water. (November 9, 1880). 


5044 Corking or Stoppering Bottles, &c.: H. W. 
Beckton, Stafford. [6d 2 Figs.)—Relates to a new form 
of stopper consisting of a wooden centre and an elastic covering, 
and to a machine for filling and stoppering aérated water bottles. 
(December 3, 1880). 


1881. 


136. Slabs Ser. Paving Street Corners: W. Page, 
London. 2 Figs.) ‘he patentee claims the ase of moulds 
for producing blocks of paving material of such shape that alone or 
combined they shall be of a figure of a quadrant, sector or segment, 
and be suitable for street corners. (January 12, 18381). 


[fd 


842. Hydro-Carbon Furnaces: H. J. Haddan, 
London. (3B. Sloper and W. M. Jackson, Washington, U.S.A.) [6d, 
3 Figs,)—The heat is produced “by decomposing water by inject- 
ing the same in a vaporised condition either with or without the 
admixture of either liquid or sub-divided fuel into or upon solid or 
porous carbonaceous material located in a combined decomposing 
retort and combustion chamber constructed for the purpose, 
whereby mutual decomposition of the water and fuel into hydrogen 


and carbonic oxide is effected by causing the vaporised water, either 
alvoe or in conjuoction with the jiquid or sub-divided fuel, to ** hug” 
the surface of the solil or porous carbonaceous material and be 
broughtinio intimate contact with the same.” (February 28, 1581) 
901. Filter Presses: H. E. Newton, London, (1. 
L. G ¥ ine, Halle on-the-Saal, Germany (Sd. 8 Figsj—Is ~s 
giving tothe filter frames an extra pressure after they have b« 











‘ightened up in the ordinary way 





eylinder having a perforated end, and also 
to serve as a collector, When a current of air is desired, the 
is drawn in; 


cylinder } is pushed out as shown; at other tim: s it 


The nut B of th» tightening 
hort ends of the Dellcran'ks D D, and 


ecrew is carried between the s 





when the screw has been worked home the ends of the belicranks 
are drawn towards one another by the screw E. Four modifications 
are shown. (March 2, 1881). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the piesent time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand, 








FOREIGN AND COLONIAL NOTES. 

Space round Steamboat Boilers.—A circular from the 
United States Treasury Department, containing official 
copies of the Steamboat Rules and Regulations, was read 
at the annual meeting of the Board of Supervising Inspec- 
tors. The principal change is in Rule No. 10, applicable to 
all steamers hereafter built, which now reads as follows : 
** All steamers navigating rivers, having boilers externally 
heated, shall have a clear space of not less than 6in. 
between the boilers and woodwork on either side, and 4 in. 
on the top of said boilers. All steamers navigating the 
ocean, sounds, lakes, bays, and rivers, the boilers of which 
shall be internally heated, shall have a clear space of at 
least 4in. on either side, and at the top not less than 2 in. 
clear space above the covering of the boilers. All wood- 
work or other ignitible substance approaching within 2 in. 
of the boiler shall be suitably sheathed with metal so 
adjusted as to permit a free circulation of air between the 
sheathing and the ignitible surface. All boilers shall have 
a clear space at the back and ends thereof of 2 ft. opposite 
the back connexion door.’’ It is to be observed, in the 
language of the Solicitor of the Treasury, ‘‘ that there is 
nothing in the rule which forbids the Tocal board from 
requiring more space than that mentioned, if, in its judg- 
ment, it may in any case be necessary to require it. 
Practically, therefore, the amended Rule 10, instead of pre- 
scribing the exact space which shall be allowed between the 
boiler and the woodwork adjacent, leaves this question to 
the several local boards in the exercise of their own judg- 
ment. 


Steam on the Erie Canal.—The movement towards a 
more general introduction of steam on the Erie Canal, bas 
received a great impetus this spring. This may originate 
partly from a great desire to utilise the American canal. 
to their greatest possible extent, and partly from the alleged 
failure of the Belgian towing system, which has been 
thought of as a possible solution of the difficulty hitherto 
experienced. Be this as it may, we are informed that there 
are now under way 50 or 60 steam propellers at Fishkill, 
Tonawanda, Baffalo, and other points adjacent to canals, 
and that there is a very general inquiry for them among 
the boatmen, who want a substitute for horses. 


The First Railway in Canada.—The first railway in 
Canada was the old Champlain and St. Lawrence line 
between St. John’s and Laprairie. It was opened in August, 
1836. Lord Gosford, the Governor-General, and other dis- 
tinguished gentlemen, were present at the inaugural cere- 
monies, and participated in a banquet, which was served 
in the station, a time-honoured building, which defying the 
ravages of time, still does duty as afreight shed. The line 
was originally built of thin plates of iron nailed on to 
wooden sleepers, and the reljling stock was very light. 
For about fifteen years after its construction the line 
was not worked in the winter time. Then the track was 
changed from Laprairie to St. Lambert, and the line 
continued from St. John’s to Rouse’s Point. The second 
locomotive used on the old Champlain and St. Lawrence 
Railway, was called the Jason C. Peirce, and it is still in 
use on the line at Joliette. 


A New Dredge for Queensland.—A sister dredge to the 
Octopus, named the Saurian, has been successfully launched 
at Maryborough, Queensland, from the yards of Messrs. 
J. Walker and Co. The description of the Octopus as to 
measurement and other details applies equally to the 
Saurian, and the work has been so far faithfully executed 
to the satisfaction of Captain Laing, late of the dredger 
Lytton. The Groper, after undergoing a complete over- 
haul, has been engaged dredging in the Brisbane, first 
at the south side, opposite Parbury, Lamb, and Co.'s 
wharf, where she succeeded in two days in removing 
2800 tons of sand, which obstructed the entrance to the 
wharf. She afterwards proceeded to the Corporation 
wharves, and as a week’s work removed an immense 
quantity of mudand sand from the bed of the river, and 
left a depth of 16 ft. at low water. She has proce eded to 
the entrance of the bay, where she is to cut a new and 
straight channel to deep water in place of the present 
tortuous Francis Channel. ‘The Groper will be assisted by 
the Octopus, and these two powerful dredges will soon 
effect an important improvement in the navigation of the 
bay, and in the entrance to the Brisbane. 


The St. Gothard Railway.—According to the latest 
advices it appears that the St. Gotbard Railway is not 
likely to be ready for through traffic before October at 
the earliest. It is, however, hoped that the section 
between Airolo and Bellinzona will be ready for traffic 
by the end of June next. The Bellinzona and Locarno 
section has been in working order for some little time 
past. Tte troubles and difficulties which the engineers 
and contractors have encountered have been numerous 





and embarrassing, while their support from the Swi-s 
authorities has not been such as could be desired in so great 
an undertaking. ‘The contractors especially must be some- 
what disappointed at the result of their work, the more so 
a3 the Federal Tribunal has just decided against their 
demand for a prolongation by 780 days of the original 
time for completing their contract. 

Jarrah Timher.—Since January, 1880, the Jarrahda’e 
Timber Company (Western Australa) have exported 
12,009 tons of Jarrah timber, valued at 50,0001. 
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LITERATURE, 
se 
La Ventilazione della Galleria del Mont Cenisio. Per 
|’Engegnero CesAkE Frescor. Turin: Monitore delle 

Strade Ferrate. 

Signor CESARE FREsCOT, one of the chief engineers 
of the Alta Italia Railways, has just republished a 
report on this subject, drawn up by him in the 
year 1871, just before the opening of the Mont 
Cenis Tunnel. The proposals which he then made 
for ventilating it have been carried out, and have 
worked successfully for nearly ten years; and he 
now reminds the engineering public of what is 
being done in the Mont Cenis as an assistance in 
solving a similar but larger problem in the 
St. Gothard. He also suggests; a very serious 
doubt, whether the means which have so far 
proved adequate will not fail in the Mont Cenis 
itself, under the greater requirements of an in- 
creased traffic, and the additional length of the 
new tunnel at the north end, now in course of 
construction. The pamphlet is a thorough and 
systematic study of all the details of the question, 
expressed with a conciseness not always to be 
found in Continental publications, and it well de- 
serves perusal by all interested in the subject. 

The length of the Mont Cenis Tunnel is 12,500 
metres, and its cubic content 500,000 cubic metres. 
Its interior temperature is about 77 deg. Fahr., and 
in winter this warmth produces an indraught of 
air sufficient for ventilation—especially as it is 
assisted by another current, caused by the difference 
of level between the two extremities, which amounts 
to 132.5 metres. In summer, however, the external 
temperature is often equal to the internal ; and, 
consequently, the ventilation had to be altogether 
provided for by artificial means. The problem was 
a large one, as the following figures show. The cal- 
culations are based on the passage of twelve trains 
per day, carrying 2500 passengers, and taking half 
an hour to pass through the tunnel. The engines 
burn anthracite in preference to coke, as it gives 
off less carbonic oxide, which is, of course, still 
more injurious than carbonic acid ; and the con- 
sumption is as complete as it can be made. One kilo- 
gramme of anthracite gives off, in burning, an 
average quantity of 1.65 cubic metre of carbonic acid. 


cub. m. 

12 trains, consuming 350 kilo. each, pro- 
duce val was ove ie ... 6930.0 

30 employés constantly in the tunnel pro- 
duce ii sia one one ee 15.6 
2500 passengers, in half an hour, produce 26.0 
Lights produce, say... mn ioe “a 15.4 
Total daily average production ... 6987.0 


The average proportion of carbonic acid in 
air is from .0003 to .0005, but it is possible to live 
in air containing .005. The degree of purity aimed 
at in the Mont Cenis Tunnel is that attained in the 
Metropolitan Railway, i.e., .0015 ; and to reduce the 
quantity given above to these proportions was a 
sufficiently serious task. The method adopted was 
to place at the Bardonnéche mouth a great centri- 
fugal aspirator, worked by the abundant water- 
power which is at command there. The mouth of 
the tunnel is closed by a door which an approach- 
ing train opens for itself, and which closes behind 
it. In winter, when the natural ventilation is 
sufficient, the machine can be overhauled, and put 
into thorough working order for the summer, and 
even in summer occasional cool nights admit of its 
action being suspended if repair is necessary. The 
machine is supplemented by the compressors and 
aspirators which were employed during the work 
of excavation, and the greatest care is taken in the 
management of the engine fires, but the system 
cannot be expected to answer much larger demands. 
Signor Frescot discusses and dismisses in turn 
various alternative schemes, and treats with especial 
contempt the system adopted on the Metropolitan 
Railway, respecting which, however, he is evidently 
greatly misinformed. Signor Frescot, in fact, is 
under the impression that on the Metropolitan line 
the smoke from the engines is turned into the 
tenders with a view of condensing the carbonic 
acid, (!) whereas of course no such scheme was ever 
adopted, the exhaust steam being alone discharged 
into the tanks and condensed. 





Die Bauten von Stein. 
Scho tze. 

This little book is one of a series, published by the 

above firm, forming an architect's pocket library, and 

it treats on buildings carried out wholly in stone, 

bricks, mortar, cement, or, in short, noncombustible 

materials, particular stress being laid on stone 


Leipzig: E. H. Hoffmann, Carl 








ceilings and floors, and stone steps. After pointing 
out, what is sufficiently known to our readers, that 
floors built up of a combination of iron and stone 
are not only in ‘themselves not fireproof, but 
generally prove most fatal to the supporting walls, 
the author describes a number of different build- 
ings, workmen’s dwellings, good class dwelling- 
houses and large villas, as well as factory and 
agricultural buildings and stables, in the construc- 
tion of which none but mineral materials are em- 
ployed. The type of flooring advocated and actually 
used in most of the buildings described consists of 
strong brick or stone arched rings, placed parallel 
to each other at reasonable distances, the spaces 
between them being filled in with light arched 
vaults ; other arched ceilingsare also described. As 
materials used there are described bricks, natural 
stones and concretes, consisting of cement and either 
sharp sand, gravel, or broken bricks. The factor of 
safety recommended by the author is 13 per cent. of 
the crushing strength of the material used, but in 
some cases, where very heavy floor loads have to 
be provided for, he himself goes as low as 6.4 per 
cent. in the main arches and only 4 per cent. in 
the vaults. This is done in a foundry with iron 
stores above, the floor load being 675 lb. per square 
foot with a clear span of 29 ft. 6in. The stone 
used in this case isa limestone with a crushing load 
of one ton per square inch. 

The little volume under notice is illustrated by a 
large number of diagrams, and very detailed 
information is in most cases given of materials, 
prices, and dimensions, and these being taken from 
practice which has stood the test of time, are very 
useful. We recommend this treatise to all 
interested in fireproof buildings. 








TREATMENT OF GOLD QUARTZ 
IN CALIFORNIA. 
By T. Kaieston, Ph. D. 
(Concluded from page 534.) 

In the Plumas Eureka Mill the material discharged 
from the first set of sixteen concentrators runs from 
each eight into two concentrators, and is then 
treated in two Patton pans and two settlers. The 
settlers discharge into two concentrators. 

Every battery is hung up two or three times a 
day to examine the screens, to see if any are 
broken, in order to replace them, 

The pieces of wood or any other material which 
are found in the mortar when the screens are 
removed, and the amalgamated plates, are examined 
and washed with water to which a little ammonia or 
cyanide of potassium has been added for the pur- 
pose of removing the grease, which comes mostly 
from the oil of the machinery. When the ore has 
not been roasted a small quantity comes from the 
candles which the miners use; and in winter, when 
the exhaust steam is used to heat the water for the 
battery, it comes from that. Sometimes the copper 
of the battery plates, which are exposed to the air, 
is coated with a thin film of oxide, which must. be 
removed. A new plate is not considered to be in a 
fit condition to be placed in the battery until it will 
remain bright for some hours, and this will not be 
until a certain quantity of gold amalgam has 
collected on its surface. This is so necessary that 
in coating a new plate the copper amalgam should 
be formed first, and it is then rubbed with gold 
amalgam. No amalgam is ever removed from the 
plates until a hard coating of gold amalgam has 
first been formed, Both the grease and oxide coat 
the gold and plates and prevent the action of the 
mercury. Ouce, or sometimes twice a day, at the 
end of each shift, generally in the morning, 
the sluice plates are cleaned. The plates of the 
splash box are cleaned when the battery plates are. 
They are first carefully rubbed with a piece of 
india-rubber belting held between two pieces of 
wood, so that only about }in. projects. The 
amalgam is removed with dull chisels or scrapers, 
generally made of old files, great care being taken 
not to dent the plates. ‘The whole of the plates 
are rubbed with a little fresh mercury, aad again 
rubbed with the rubber, to make them perfectly 
bright, as the best result is obtained when the 
surface of the plate is perfectly clean. Four to five 
ounces a day are collected from here. Care must be 
taken in cleaning these plates to which the amalgam 
adheres, not only not to dent the plate but to leave 
a certain proportion of the gold amalgam on it. 

The mortar of every battery is cleaned once in 
two weeks, The back and front screens are then 
removed, the shoes and dies and boss taken out, and 
any amalgam found in the shoes or dies is carefully 





ergy out. Duplicates of the battery plates are 
ept on hand, so that to clean the mortar only one 
battery is hung up for ten minutes at a time, the 
plates taken out or reamalgamated and put into the 
next battery. It takes two men five hours to take 
out the plates, clean, and replace them in the next 
battery. Seventy per cent. of all the gold is taken 
from these plates, 

All the amalgam from the battery sluices and 
“seomagien collected together, and is diluted with a 

rge quantity of mercury. The impurities consist 
of copper and lead. The whole is carefully worked 
and skimmed until the mercury is bright. The 
mass is then pressed through canvas or skin, accord- 
ing as there is a larger or smaller amount. This 
amalgam contains about 60 to 65 per cent. of 
quicksilver and is distilled. 

Every other day all the amalgam from every 
part of the mill is collected and cleaned in a barrel 
_ Fig. 2, page 246 ante), which at the Plumas 

ureka Mill is 3 ft. in diameter and 4 ft. long. At 
the Keystone Mill it is 5 ft. long and 2 ft. 6 in. 
in diameter, It revolves twenty times a minute. 
The charge is 700 lb. of amalgam and 20 lb. of 
mercury, or more if the amalgam is very rich. 
Twelve battery shoe shanks are put into the barrel, 
which is then filled with water, so that it will be 
three-fourths full. 

It is revolved for twelve hours, and the charge 
taken out. There is always a considerable amount 
of sulphurets charged in and with the amalgam, 
from the clean-up of the last sluices, ‘The barrel is 
washed out with water. The wash-water is run 
over a sluice with amalgamated copper plates, which 
is 14 ft. long and 14 in. wide, connecting with a 
battea (see Fig. 2), which is an iron pan 20in. in 
diameter and 24 in. deep in the centre, suspended 
by three hooks 5 ft. long. A backward and for- 
ward motion is given to this, so that it works like a 
pan in gold washing. 

When there is a general clean-up, one and a half 
flasks of mercury areadded. All the amalgam runs 
into the battea, and the lighter particles are washed 
over into the sluices in front of it, which are 10 ft. 
long, and end in a tank 7 ft. long, 3 ft. wide, and 3 ft. * 
deep. The sulphurets caught here are put through 
the concentrators. It takes one and a half hours to 
clean the amalgam after it is placed on the battea, 
when there isa general clean-up. It takes about half 
an hour, when the cleaning is done every three days. 

The mill formerly used blanket sluices, and the 
Patton pan and concentrators.. These are now 
thrown out for Hendy’s concentrators. The tail- 
ings now assay 1.50 dols. to 2 dols. a ton as a 
maximum, when formerly they ran from 4 dols. 
to 7 dols. above the buddle, and 5 dols. below 
it. The Paine and Stevens buddle was formerly 
used here, but its use has been discontinued. ‘There 
are 22 Hendy’s concentrators in the mill, and 
during the first year the repairs did not amount to 
5 dols. a concentrator, and were all to the Babbitt 
metal boxes of the vertical shaft. The concentrators 
have to be stopped occasionally to be cleaned from 
the gum in the boxes.. This should be done every 
seven or eight weeks, but it is not done oftener than 
once in three months. Jf this was carefully attended 
to the probability is that there would be hardly any 
repairs to the concentrators, 

The discharge from all the concentrators runs 
into a sluice, composed of four sluices side by side, 
50 ft. long, 10 in. wide, and 16 in. high. Across 
these, riffle bars }in. wide are placed every 12 ft. 
One of these is placed in position every two hours, 
until the whole trough is full to the top. ‘Two of 
the four sluices are woiked at a time. When two 
are full the tailings are turned on to the other two; 
clean water is then turned on to the full ones and 
they are washed with a broom, taking the riffles out 
in the same order that they were put in. One man 
working ten hours a day can collect 75 lb. of sul- 
phurets, which contain about 150 dols. to the ton. 


The gold amalgam is placed in a retort about 
12in. in diameter and 4 ft. long, the fireplace of 
which is ] ft. by 2ft. and the chimney 4 ft. by 8 ft. 
‘The heat passes under and then over the retort to 
a chimney in front. The retort holds three boxes 
made to fit its bottom, each of which has four com- 
partments, These boxes fill the retort. ‘lhey are 
charged with amalgam, and the retort kept at a red 
heat for about two hours, and it is then cooled down. 
The time of cooling is from four to six hours, 
The door of the furnace is then lifted off bya 
pulley, and a pan of sheet iron, 14 in, long and 5 in. 
deep, with an iron holder 2 ft. long, is suspended 





by four iron rods 5 ft. long. This pan exactly fits 
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= 
vertical, there may be no doubt, but if F is not . ts 
vertical, asin the case of wind pressure upon an — F(2—a)+H(b+y)+V2z ‘“—H(b+y)+Ve ) 
arched roof, there may be some doubt, and the S- EI ¥ dex f—HbrytVeas oS ee, Sale 
diagram may not represent the actual condition, ; P 
This, however, will not affect the results of the fiero- (b+y)-Va,y faEsin. Q-Heos. 9 +Vsin.9 3, _. ) 
calculation if only H is drawn oppesite to H!, V . EI gest J EA ee ; 
opposite to V! (as no doubt it must be), and 4 9, st ue > . 
4 «@, Sy, 80 as to correspond with A ¢g', 2'!, Ay’. fie+i-Vs nies fx cos. 0+ V sin. P 9 ; Ms 
If then the results of the calculation are positive, o El . vo EA 
that would signify that the directions were drawn 3 . h a 
correctly, and if negative, that the directions should f F (2- «)—H (6+y)—Ve.as +f? sin. P + H cos. P—V sin. Pg y— } 
be reversed. or a ee me” -” r III 
The course now to be taken is as follows: "Hs Vv “H +V si . 
Equations (1) will serve for the left half of the [= & ek red o of cos. . - sin. 2 dy } 


arch as they are written above ; for the right half 
they are as follows : 


» . fm! > 
A? = _ ds 
de st | 
eM! *p’ 
4 2'= - Is+ fi_dz , (la). 
u EI y ¢ Si aS (la) 
-M' Pp 
ay'= —— fds + foam OF 
lst — * 3 


The dimensions are here not written with the 
indices because the two halves of the arch are 
geometrically identical. 

The next step is to express M, P, M', P’ as func- 
tions of F, H (= H’') and V (=V’) according to 
the diagram, but as M, P, M!, P' appear in the equa- 
tions without regard to their signs (++ or —), these 
have now to be taken into account. For this pur- 
pose it is assumed that a positive moment (M or M’, 
Diagram 5) turns round point N or N' like the hand 
of a clock, and a negative moment the other way ; 
that a positive pressure (P or P'). is an axial force 
acting in the direction from O to N or from O! to N! 
and a negative pressure in the opposite directions. 
It is also assumed that the movements A ?, Az, Ay, 
and A ?!, A 2, Ay! are turnings or movements 
either in a positive or a negative sense according 
to the diagram. Thus, if they are in a positive 
sense, M, P, M', P! which produce them receive 
the + sign, and if they are in a negative sense those 
quantities receive the — sign. 

W hen in this way the six equations (1) and 
(1a) have been stated, the six expressions for 4 9, 
42, &c., are put into equations (2), and the three 
equations thus obtained serve, and are sufficient, 
for the calculation of the three unknown quantities 
H H'!), V(= V}), and 3, 

The summation can only be accurately carried 
out if the curve of the neutral fibre of the arch 
follows a simple law, like that of the parabola, 
circle, or ellipse, and if I is constant throughout as 
wellas E; but in many cases the neutral fibre is 
not a simple curve, and in almost all cases I is 
variable ; the summation has therefore generally to 
be performed approximately. This is done by 
dividing O B and O! B' into a corresponding num- 
ber of parts ds, and by adding the equal number 
of expressions obtained under the summation sign 
together in the ordinary way. It is obvious that 
the larger the number of divisions is, the greater 
will be the accuracy. When H, V, and 4 are found 
for a given force F, the corresponding abutment 
pressures are easily constructed, considering that 
they must intersect F in the same point, 

When in the same way the abutment pressures 
are calculated and constructed for a series of forces 
parallel to F, the geometrical locus of their inter- 
sections can be traced by a curve —/he line of inter- 
sections —and two curves may also be drawn tangent 
to the abutment pressures on each side—/he envelopes 
of abutment pressures. 

Having found these three curves the problem is 
practically solved for forces acting under a certain 
angle, for exawple, for all vertical forces. Accord- 
ing to a method to be explained hereafter, it is now 
easy to ascertain for any point of the arch the most 
unfavourable manner of loading, and accordingly to 
calculate the greatest transverse and shearing strains 
for that point. 

Resuming now the operation upon the equations 
(1), (la), and (2), Diagram 5 furnishes the follow- 
ing expressions ; 

M = F(e#—a) - H(b6+y)—Va; M'=H (6+ y)—-Ve. 
P=F sin 2? + H cos 9—Vsin 2; P'—H cos 9 + V sin 2. 
The diagram also furnishes the following defini- 
tions of signs, as explained above: 
~—M for A; —M' for 4 7), 
+M and—P for 42; +M' and+P for A 2!, 
+M and+P for Oy; —M!'and+P for 4 y!. 


The three equations (2) are then as follows: 





In these equations is: s (=s') is the length of the 
half arch,  (=h') the total height, and / (=/') the 


of intersections and the curves of tangents can now 
be drawn (see the strong lines in Diagram 3). ‘lheir 


half span, and the summation can be carried out | form does not depend upon the manner of loading 


according to these conditions, the positive or negative | but only upon the form of the arch. 


signs being taken simply as indicated. Then con- 
sidering E constant, the equations are as follows : 


If for example 
a diagram were made of these curves for a parabolic 
arch of uniform section, and of the same span and 








3 ‘Ps 
J le-e)-88O+9), 2,4, f Fee 
o o 


s 
~ F(2—a)+2H 
Jae ss ws 48 
—2 Hoos. | 
_ 1 II, >4 
y=0. III. } 


8 A 
fieno-2V2, 4,4, f Pain 9-2V sin. 2 5 
o i 0 A 


These equations are now to be applied to the arch | rise as that of the arch here under consideration, 


in the design for the Douro Bridge. 


The sections of | it would be seen that the line of intersections is 


the arch at the various points must, to begin with, |a straight horizontal line, and that the two enve- 


be ascertained approximately by one of the elemen- lopes are hyperbolas. 
| these hyperbolas have a flatter curvature than the 
_ curves (resembling hyperbolas) in the example and 


tary methods, and it is here assumed that they 
are already known. The neutral fibre is then 
determined and its length divided into a number 
of parts ds. Diagram 3 (see page 557 ante) which 
now should be referred to, shows ten equal parts d s, 
The moments of inertia in the middle of each ds 
can now be calculated, and together with other 
values tabulated as follows: 


























Point ds dridy x | y Sin 2 |Cos @ J AL 
] | 1000 | 1l0vu 

1 | 10.2 |10.2/ 04' 102 | 04 | 0,045) 1.00 | 17.84 | 4.04 
2 | 10.2 |10.1/ 1.2) 204 | 16 | 0.122 0.99 | 29.27 | 4.00 
3 | 10.2 |10.0) 23 30.5 | 3.9 | 0.235| 0.97 | 51.96 | 4.18 
4 | 10.2 | 95/39 40.0 | 7.8 | 0.367| 0.93 | 101.91 | 4.30 
5 | 10.2 | 9.0/ 4.8 490 | 12.6 | 0.480| 0.88 | 157.57 | 4.36 
6 | 10.2 | 82 6.2 57.2 | 188 | 0.600| 0.80 | 87.07 | 4.30 
7 | 102 | 7.8 66, 65.0 | 25.4 | 0.630| 0.77 | 40,41 | 480 
8 | 10.2 | 7.6 7.1) 72.6 | 325 | 0.685/ 073 | 21.64 | 5.00 
9 10.2 7.0 7.3 79.6 | 39.8 0.720 | 0.70 11.23 4.70 
10 | 10.2 | 7.0 7.4 86.7 | 47.2 | 0.735) 0.68 | 20.73 | 5.60 

| | ' 





In this Table the lengths are measured in metres, 
and the sectional areas in square centimetres ; I and 


It would also be seen that 


that their points of greatest curvature (apices) lie 
further from the base of the arch, and not so close 
to the neutral fibre. The cause of these distinc- 


| tions is the relatively greater flexibility of the lower 
| part of the arch in the example, and it may be con- 


ceived in what manner the envelopes are altered 
if that flexibility increases, and that, when it be- 
comes infinite, asin the case of an arch with hinges 
at the basis, these curves are reduced to two points, 
| which lie in the hinges themselves. This is so, 
since in that case the abutment pressures must go 
through the hinges. 

The calculation of strains from the above data is 
no longer a part of the theory of arches; the pro- 
| cess which now follows is the same for all statical 
| systems, and the present paper might here be con- 
| cluded ; but for the sake of completeness it will be 
| better to devote some space to the explanation of 
one of the methods of procedure. In order to 
avoid the drawing of another diagram with forces 


A are divided by 1000 in order to avoid the calcu- | corresponding with those in the Douro Bridge, it is 


lation with many decimals, From this Table a 


| here assumed by way of approximation that in 





ee l 
Point 1000 ds 1000 ds | 1000ds 2 





1000 dF nog D 1000 dz, 
































1000 ds, | 1000ds xt 1000 ds. in 1000dy.. 
I . om I Ske I 1 rT - A af wax ethene 

1 0.572 | 0.229 5.834 0.092 | 59.507 2.334 2.525 0.113 0.004 
2 0.348 | 0.557 7.099 0891 | 144.819 11.358 2.499 0.308 0,036 
3 0.196 0.764 5.978 2.979 | 182.329 23.314 | 2.320 0.562 0.129 
4 0.100 0.780 4.000 6.084 160.000 31.200 } 2.055 0.811 0.358 
5 0.065 0.819 3.185 10.319 | 156.065 40.131 | 1.817 0.991 0.528 
6 0.117 2.199 6.492 41.341 882.782 125,810 | = 1.367 1,025 0.775 
7 0.252 6.401 16.380 162.580 1064.700 396.052 | = 1.251 1,026 0,866 
8 0.471 15.308 34.195 497.510 2482,557 1111.337 1.109 1,041 0.973 
9 0 892 35.502 71.003 1412.979 } 5651.839 2825,919 1.043 1,072 1,118 
10 0.492 23.222 42.656 1096.078 | 3698 275 2011.363 0.850 0.919 0.971 
Total 3.505 85.781 197.022 3230.853 |  13982.873 6578818 | 16.836 7.866 5.733 





second Table is calculated, containing the values in 
detail which occur in equation (4). 

To construct the line of intersections and the 
two envelopes of abutment pressures, it is sufficient 
to assume forces F in the points of division, and to 
make each F=1; the actual forces can be intro- 
duced after the curves have been defined. Each F 
is applied separately to the three equations (4), and 
thirty equations are thus obtained as given on the 
opposite page. The abutment pressures for the ten 
given forces can now be constructed. H, V, and d 
are plotted with regard to their (+ or —) signs as 
corresponding to Diagram 5. The resultant of H and 


V is one of the abutment pressures. Produced to the | 


intersection with F, it forms together with F the 
components of the other abutment pressure. The 
operation is shown in Diagram 3 for F;,, where the 
pressure on the right abutment is found to be 
0.325, and on the left 0.925 for F;=1. The curve 





Diagram 3 each F is 140 tons for the fixed load, and 
is 35 tons for the moving load. 
(To be continued.) 


A Rurnep Tottec Crry.—M. Charnay, director of the 
Franco-Lorillard Mexican exploring expedition, has much 
to say of aruined Toltec city, which he discovered in 
Tabasco, on the coast of the Mexican Gulf. This city was 
evidently in the far away past a place of considerable 
importance, as it stretches over a wide area. The long- 
forgotten town is surrounded and dotted over with small 
hills, and the builders had utilised those natural elevations 
by erecting thereon a number of temples, pyramids, and 

, and had connected their sites by bridges. The 

est of the mids is 500 ft. in height and a second 

is fully 300 ft. Nature had had more to do with the monu- 

ments than art, as the builders had merely shaped the 

hillocks into pyramidal form and afterward faced them 

with stone, and steps were also cut in the sides, paved with 

a mixture of cement and pebbles. From a careful study of 

the remains of this ancient city, M. Charnay is inclined to 
believe that it was founded between 1150 and 1180. 
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"y eS + + am spring tides. The deck of the pier-head is elevated 
DESIGN FOR DOURO BRIDGE; CALCULATION OF STRAINS. 7 ft. 8 in. above the level of highest ordinary spring tide, 
(See opposite Page.) and 6 ft. above the highest recorded spring tide. The 
197.022 — 2H} 3.505 — 2H 85.781 = 1 rise of tide between lowest and highest extraordinary 
"979 — 2 . “a q = sips = sad ne springs is between 16 ft. and 17 ft. 
ayo a = eee os otau a : naa ig ii T ; Six of the 57 piles composing the pier-head are styled 
105.246 — 2 H 63.505 — 2 H 85.781 = 0 em 2 i “buttress piles,” their office being to support the main 
82.551 — 2 H 63.505 — 2H 85.781 = . a" ia ns id —- cables at the sea extremity of the suspension spans. 
61.950 — 2H 43.505 — 2 H 85.781 = ou ove orl Another similar group of six buttress piles coming next 
43.714 — 2H 43.505 — 2 H85.781 = 0 e one 7 the esplanade wall supports the shore extremity of 
27.279 — 2H 53.505 — 2H85.781 = 0 eee 8 | Suspension spans. Four intermediate groups, of eight 
yer a ta “ oe aoe > ° i 9 b= each (see Figs. 1 and 3, page 607), sustain the 
5.408 — 3 OS.S — 5 5209.10) = se eee ae 10 timber towers which form the main supports for the 
6578.818 — 2H} 85.781 — 2 H 3230.853 — 2 H 16.836 — 7.866=0 eee ene ose wee 1) | Suspension spans. All these tower piles are doubly 
5703 854 — 2 Hb 85.781 — 2 H 3230.853 - 2 H 16836 — 7.773=0 aa i ee. ao =e | battered to a wide spread where they enter the ground, 
_ 2H b 85.781 — 2H 3230.853 — 2H 16.836 — 7.445=-0 on , ‘ 3 |in order to obtain due stability against transverse, or 
1 : a 2 = : mig ae penned a 3 = pn ve be aed “ 4 | longitudinal, or compound forces of winds, waves, or live 
2491 513 — 2H6 85.781 — 2 H 3230.853 — ¥ H 16 836 — 5,081—0 a 8 SIT. loads. The group of eight tower piles nearest the pier- 
1743924 — 2H 6 85.781 — 2H 3230853 — 2 H 16.836 — 4.056—0 ” > | head is driven into the same stiff blue clay as are the 
198 59 OHSS TAl — , ray '29R 29 — 2 | head piles; but the three inner groups of tower piles, 
1136.539 — 2 Hd 85.781 — 2H3230.853 — 2 H 16.836 — 3.032=—0 “a 8 } , ; 
573.920 — 2H 4 85.781 — 2H 3230.853 — 2 H 16.236 — 1.991—0 9 | together with the shore buttress piles and the shore 
162.892 — 2H b 85.781 — 2 H 3230.853 — 2 H 16.836 — 0.919=0 10) pe — - —s hang - rad pan into ~ 
3989 873 —2V 2. 5.733 -2V 5.733—-0... 5 | marl rock, or wholly in e rock where it comes to 
ren 4 = ramen : et cm 4 re = wa j : | the surface. The latter is the case for the two middle 
10033.032 — 2 V 13982.873 + 5.698 —2V 5 733 =0... : 3 | groups of tower piles, and here submarine blasting by 
8163.832 — 2 V 13982.873 + 5.564 — 2 V 5.733 = 0... ; 4 dynamite had to be resorted to before it was possible to 
6471.778 — 2 V 13982.873 + 5.231 — 2 V 5.733 = 0... ‘ 5 ny drive the piles. ; 
4904.779 —2V = = - yo oe tae =@.. 7 P ° 6 P The anchorages for the suspension spans gp 
3503.186 — 2 V 13982.873 + 3.928 — 2 V 5.733 = 0... as ° one . : 7 | rows of beechwood piles and heavy cross-beams wit 
2222.161 — 2 V 13982.873 + 3.062 — 2 V 5.733 = 0... 4 : 8 | strong timber “cushions” fluted for cable fastenings, 
1098 =~ 2 bs 13982 873 + 2.089 —2V5.733= 0... ae 9 | all well wedged and bolted. At the sea end the anchor- 
302.857 — 2 V 18982.873 + 0.971 — 2 V 5.733 = 0... ws 10J | beam is fixed hard on the bottom, and the breastwork of 
The results _ wr > H 0.7616 H.= +0.7006 H.—+0.616 | piles against which it is pulled by the main cables is 
,=+ 0.7615 2=+0.71 3= +0.7006 4=—+0.616 H, =+0.509 | strutted shorewards to nearly all the piles west, and 
b, =+12.43 b,=+5.73 b,= +2.27 b,=—0.092 b, =—1.33 i i j 
Vv —+ 05 V2=+40.428 V°=+40358 am 0.294 y° are heavily chained and counter-chained seawards to most 
eer oe ey es sila ates o = +0.233 of the piles east, in this way implicating most of the 
=+ 0402 er =+402 ee - pier-head piles in the sea anchorage. Thege struts and 
‘= a = yt — ad YET eee pee OS chains are auxiliaries not strictly necessary, but they 


were employed by Mr. Caws with a view of placing the 






V,=+ 0.177 V,=+0.126 V.=+0.030 V,=+0.0396 Vi, 0o==+0.0107 

In stating the above equations it should be observed that F (2 — a) does not exist for z 4 a, because F cannot 

produce any moments on points lying between 0 and a. In the same way F sin ? does not exist between 0 and a. 
The indices 1, 2, 3, &c., belonging to each H, V, and b, are omitted in the equations, but they are put collectively 
at the end of each. 
SEA VIEW SUSPENSION PIER. | There are 57 piles of creosoted Memel to this head, all 
We give on pages 606 and 607 of the present issue | well driven into an excellent holding ground of dense 
engravings of a pier erected last year at Sea View, Isle| blue clay. These piles are well braced and strutted 
of Wight, from the designs of Mr. Frank Caws, of Sun-| against the straining action of sea waves and the 
derland. This pier consists of five suspension spans, | more formidable concussion of steam-packets. The plan 
three of 200 ft. each and two of about 140 ft. each, join- | of the head is such as to afford either a lee shelter or a 


TABLE OF COMPARATIVE DATA OF SUSPENSION BRIDGES AND PIERS. 


CoMPILED BY Mr. FraNnK Caws. 


stability of anchorage beyond question. Mr. Barnes, of 
Haslemere, supplied the beech tim ver for these anchorages, 

The suspension platforms are 15 ft. wide over all, and 
are composed of kyanised red deal decking 2} iu. thick 
on Yin. by 3in. creosoted joists bolted and spiked to 
6 in. by 6 in. creosoted continuous “ binders.” The deck 
planks run “fore and aft” and have their butt joints 
connected with oak doubly dovetailed keys wedged to 
tight fit by oak trenails, making the deck available for 
coutinuous tension throughout the entire length of the 
five spans. All the preserved timber and pitch pine 















































| | ; 
— i | = = ’ * | 
gos [ss jegi | ge | ge Sg (3s |S (688 lg 35 855 (8 | 2 |£8s! #2 
ae i828 ;, \s28.| $4 2 | £& s/s .les¢ g |Pa¢ |28/ aa | os) ES 
eT Ses |A52-| ee Ea 2 S25 toe ia SH le tom ie BH SE § gee ma 
cs cae le Sil Am | Se g& 525 cs ass Se |8$2 (ss | 28 2 is 5.8 $$ 
— s2™| >a &.¢ 5 toed _ - & &. F £2 + + ~ ~ lol” ons uve oe 
s20s| (Ss lass] o2 [2a | Bg Salaéa dey 6 |#8 e2et|is| *2 Moa] Ses 
SS cls slsmeb| Flee | a2 |Z stlS sleds |° clo au"Gl on | ge 885] CRs 
G82£o8) a8 Se8c) 22 | OZ) 5 Se2!] $e8 Sofalseflzae Si _ Settles) £2 223 2 eA 
gees G28 bse) Sb | set) SE S28 | Fs Ese sss |Z22sES2/ 32 | $4 2S4| ges 
saa SFO SECA) BS | me) SR ERO | SRO EXCH sacl se5 ShEG| Sk] SO Eas] gas 
Newhaven Pier ... .. «| 1065 | 140 | 386 | 40 | 418 | 157! 375 | 987 | 606 | 1.55 | 1.0 836 | 1.0 | iron | 25 paint 
Union Bridge 224.5 30.0 3.87 18.0 | 4041 151.5 37.75 943.75| 5863 | 1.61 | 1.04 8,082 9.66 a - wae 99 
Kelso Bridge 218.5 | 230 485 | 18.0 | 3933 | 147.5 | 480 | 12000 | 715.37 | 1.68 | 1.08 | 7.866 | 9.41| > ee 
Niagara Bridge .. —_.. 400.0 80.0 | 269 | 240 | 9600 | 1600.0 241.6 |10872.0 43040 | 253 | 1.63 19,200 | 2294] steel | 45 | galvanising. 
Broughton Bridge (fallen) 730 | 125 | 3.09 | 1825 | 1332 | 499 | 160 0 | 15419 | 259 | 1.67 | 2.664 | 3.18| iron | 25 paint. 
Brighton Pier pe 127.5 | 18.0 | 368 | 130 | 1657 | 621 | 25.17 | 629.25) 228.53 | 2.75 | 1.7 | 13,260 | 15.83) ,, - ae 
galvanising, 
Sea View Pier 1140 | 25.43 245 | 15.0 | 1710 | 641 | 11.0 | 495.0 | 157.045] 3.16 | 2.04 | 13,200 | 15.79| steel | 45 i kyanising, 
creosoting. 
New Shoreham Bridge .. 1420 | 20.17 | 365 | 285 | 4047 | 151.7} 840 | 2100.0 | 5537 | 3.79 | 2.44 | 8,094 | 9.63] iron | 25 paint. 
Conway Bridge ... 1635 | 22.5 | 3.7 175 | 2861 | 1072 130.0 | 32500 | 791.8 | 41 | 261 | 5.722] 782] ,, “i m 
Hammersmith Bridge 211.15, 293 | 3.74 | 30.0 | 6334 | 237.5 1800 | 4500.0 | 88825 | 5.06 | 3.26 | 25.336 | 30.3 “ . 
Menai Bridge 285.0 | 43.0 | 346 | 31.5 | 8978 | 3367 | 2600 | 6500.0 [1164.98 | 5.88 |3.5 | 17956 |21.47| 5, “ 
Montrose Bridge 218.5 | 420 | 278 | 120 | 2622 | 983) 80.0 | 2000.0 | 27327173 | 4.71 | 5.244 | 6.27|  ;, a = 
Twerton Bridge ... 60.0 | 16.0 | 2.12 | 14.0 | 80 | 315 | 480 | 1200.0 | 101.76 |11.79 | 7.6 | 1,680 | 2.02] ,, s ; 
i | | 











The maximum possible live load for all the above bridges is taken in this Table at 841b. per sq. ft. of platform, except for the Niagara Railway Bridge, where the maximum possible 
live load is taken at 4 tons per lineal foot of span By neglecting to allow for dead weight of each briige itself, the above Table is rendered incomplete. But if the stiffness of all the 
structures mentioned were equally proportioned to their respective main chain or cable strengths, that structure whose dead weight bore the least proportion to its live load would 
be really stronger in comparison to the other structures than appears in the above column of relative strengths. Take as an illustration of this the Menai Bridge and the Sea View 
Pier, which in the above column are shown tu have relative strengths, the former of 3.6, the latter of 204. Now half span of Menai Bridge weighs about 1000 tons, i.e., 


1000 or _| of the combined dead and maximum possible live loads. But the dead weight of half span of Sea View Pier is 10 tons, ¢e., 1 of the combined 


po a iP 
1000 + 336.7 1.33 10+64.1 7.4 ’ 
dead and maximum possible live loads. Therefore we must deduct from the coefficients of gross relative strength, shown on above Table, the proportion absorbed in carrying the 


dead weight of each structure; and thus we arrive at their net actual relative strengths available for live loads, i.e., at their real comparative working strengths. Thus we 
have Menai Bridge, gross coefficient 3.6 — (4536 )=090 net coefficient of working strength. And, by the same rule, Sea View Pier, gross coefficient 2.04-( Hy 204) 


=1.76 net coefficient of working strength. Thus the Sea View Pier possesses 1.95 times or nearly twice the relative strength of Menai Bridge so far as the main chains or cables 
are concerned. If the arrangements for insuring stiffness were the same in these two structures, the heavier structure, all other things being equal, would be practically the 
stiffer. But by the tensional lower boom principle adopted in the Sea View Pier the required stiffness being obtained without adding to the dead weight, twice the relative strength 
is obtained for the real work of the bridge with a wonderful economising of material and labour. To effect which saving has been the aim of the constructors of suspension bridges 
from the date of their introduction till now. 


ing at the shore end an esplanade reclaimed recently bow-on berth for steamboats, &c., for all directions of |have been supplied by Messrs. Armstrong, Addison, 

from the sea-beach by the proprietor of the adjacent land, wind and wave, but more especially for the strong south- and Co., of Sunderland. 

and terminating at its outer end in a fan-shaped head. easterly storms which occasionally bring in over the; The suspension cables consist of galvanised steel wire 

The total length of these works is about 1120 ft., of shallows on that front of the Isle of Wight very ugly | manufactured by Messrs. R. Johnson and Nephew, of 

which 1000 ft. is in the pier-head and pier spans. | breakers. | Manchester, for Messrs. Glaholm and Robson, of Hendon 
The head is constructed with a view to extension, the| The depth of water at the head of the pier is sufficient | Rope Works, Sunderland, who spun the eight cables 

present area of its deck being about 4000 square feet. to admit steam-packets of 5 ft. draught at the lowest! (four for each side of pier), each cable of 48 wires in 
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7 strands forming a rope of 5}in. circumference, and 
of 1.38in. net sectional area, and 1090 ft. long in one 
continuous rope from end to end of pier. The sus- 
penders or “ hangers” are of flat bar galvanised iron 
1}in. by 4in., and are disposed in triangular order, 
one pair of hangers occurriag each side of the pier every 
6 it. apart. These suspenders are connected to the cables 
by closely-fitted galvanised iron clasps and bridles which 
by means of short screw bolts bind the four cables on 
each side of pier into a lozenge-shaped order; the lower 
ends of the hangers being securely fastened beneath the 
timber binders by screw bolts of sectional area equivalent 
to that of bar, double nutted with washer plxtes all 
countersunk for square bearings to the varying angles 
of bolts. Mr Henry Tonkinson, of Sunderland, supplied 
all the hangers, clasps, bridles, bolts, and galvanised 


ironwork generally, including the rollers hereafter men- | 


tioned, and Mr. Arthur Creath, of Nettlestone, Isle of 
Wight, supplied a considerable quantity of miscellaneous 
ironwork not galvanised. 

The towers which sustain the main cables are built of 
dressed pitch pine of excellent quality, braced and 
bolted, and all the towers are built in pairs connected 
overhead by strong double cross-beams and lighter elm 
arching in laminated thicknesses. 
arches, and a considerable quantity of unpreserved 
timber used for staging and other purposes, was supplied 
by Messrs. Dashwood and Co., of Ryde. 

The cables pass over strong pitch pine cradles which 
are set on galvanised iron and metal free rebated rollers 
on iron bar guides. There are 64 rollers in all. Each 
tower is surmounted by a pair of flagpoles so stayed 
and fixed as to form a pleasing as well as useful finish. 

The side spaces between the open timber framing of 
the towers are utilised as alcoves or arbours, and being 
fitted with seats, afford very pleasant semi-retired and 
semi-sheltered resting-places, obviating the necessity for 
obstructing with seats the main avenue. Further and 
more complete shade and shelter are provided by means 
of a central pavilion on the head. Messrs, Waygood and 
Co., of Falmouth-road, Great Dover-street, have supplied 
the handy littlecrane which is on the pier-head. 

The entrance at shore end has a central gate of iron 
tubing wide enough for carriages and sedan or Bath 
chairs, with aside wicket for subscribers only, and with 
a pair of Stevens and Co.’s self-registering turnstiles. 
These gates and turnstiles, together with the wire pali- 
sading at the sides of the pier, were supplied by the 
London Iron Wire Company. The gates and turnstiles 
are flanked by two small deal-framed houses, one being 
for the piermaster and tollkeeper, the other for a general 
waiting-room. Mr. Henry Cave, of Yarbridge, Isle of 
Wight, built all the houses and laid the pier deck. The 
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CORNISH BOILER ; CONSTRUCTED BY THE KOLNISCHE 
MASCHINENBAU ACTIEN GESELLSCHAFT, BAYEN- 
THAL-KOLN. 

| engineer’s brother, Mr. Edward J. Caws, superintended 

the works throughout. 

The design of the structure throughout is stated by 
Mr. Caws to be the result of the application of principles 
adopted after years of special study of suspension 
bridges, and nothing of a merely ornamental character 
has been introduced, yet the beauty of the natural curves 
of the main cables has been so emphasised by the propor- 
tion and arrangement of other features as to produce an 
excellent general effect. 

So fearful a storm as that which on the 18th January 
last swept over the Isle of Wight had never before been 
known there; and on that occasion the behaviour of the 
suspension spans of the pier we illustrate, notwithstanding 
the fact of their being taken at considerable disadvantage 
| through incompleteness, is stated to have set at rest the | 
|; doubts which had previously found favour with some | 
local critics, and proved the great stability of the fragile- 

looking structure. The sea on that oecasion swept away a 
| considerable portion of the new esplanade, the wall of 
| which, falling with a great crash, broke two of the six piles 

sustaining the shore end of the pier. Had the pier not 
| been built on its own supports independently of the wall, 





very great damage would have resulted. As it was 


the breaking of the two piles did not disturb the spans 
in the least degree, nor were they in any other way 











And it is noteworthy that storms 


| injured by the storm. 
| which produce in most suspension bridges of much 

heavier construction very undesirable movement, fail to 
any appreciable motion in this extremely light 
series of bridges at Sea View. 


cause 

We may in conclusion state that the commercial 
object of the enterprise is not only to afford Sea View 
an additional promenade besides its wooded lanes and 
splendid sands, but also to bring it into direct communi- 
cation with Portsmouth and Southsea (from which it is 
equally distant with Ryde Pier), thus opening up to the 
tourist a portion of the Isle of Wight most lovely though 
not most known, a portion possessing in addition to its 
natural scenery, yachting, boating, and bathing facilities 
not equalled elsewhere in the Wight, if in the world, and 
commanding at the same time a full view of all the naval 
evolutions and gunnery and torpedo practising daily, 
characteristic of the Spithead anchorage and approaches, 
and of the annual regattas of the R.Y.S. and R.V.Y.C., 
to say nothing of those of smaller clubs and private 
matches. A considerable extent of building ground 
has recently been laid out in the neighbourhood, and 
there is the prospect of a rapid increase in the size 
and population of the village, and, on the completion of 
the projected steam tramway between Sea View Pier and 
the nearest railway station, thousands of tourists will 
travel from the mainland to all parts of the Isle of Wight 
by the alternate route thus afforded. 

We are indebted to Mr. Caws for the tabular analysis 
which we give on page 609 of some important features of 
his work as compared with other well-known suspension 
bridges. We have purposely confined our remarks rather 


| to the outlining of the general construction and some of 


its results than to the theory upon which they are based, 
as we desire to reserve for Mr. Caws the opportunity 
himself to introduce the principles of his work to the 
profession at an early date. 








BOILERS WITH CORRUGATED FLUES. 

Wuen dealing in a recent number (vide page 529 
ante) with the boiler trials carried out last year at 
Diisseldorf, we described briefly the several boilers upon 
which the experiments were made, and amongst these 


| we mentioned two which were exhibited by Messrs. 


Schulz, Knaudt, and Co., of Essen-on-the-Ruhr. Of 
these two boilers we now annex engravings, Figs. 1 to 3 
showing a return tube boiler which bore the reference 
letter c in the Tables of results of trials which we lately 
published (see pages 530, 531, and 532 ante), while Figs. 
4 to 6 show the Cornish boiler referred to under the 
letters e and i. 

A distinguishing feature in both these boilers is that 











JuNE 17, 1881.1] ENGINEERING. 611 












THE MAXIM ELECTRIC LIGHT. 
(For Description, see Page 618.) 


i 
: fteake 





re 


Ii ili sith il 





woAULT 























































































































612 





ENGINEERING. 


{JUNE 17, 1881. 








uhey are fitted with Fox’s patent corrugated flues, of 
which Messrs. Schulz, Knaudt, and Co. are the solemakers 
in Germany, and respecting which we have so frequently 
had to speak in favourable terms. We should add that 
our engravings have been copied from the illustrations 
of the official report of the trial, and that they evidently 
exaggerate the amount of the corrugation in the flue 
plates, Mr. Fox gamerally adopting for these corrugations 
a pitch of about Gin, and a rise of about 1} in. 

The boiler shown by Figs. 1 to 3 is of the type known 
as the Pauksch boiler, and was made by Mr. H. Pauksch, 
of Landsberg, although both it and the other boiler 
illustrated were exhibited by Messrs. Schulz, Knaudt, 
and Co., the makers of the corrugated flues. The Pauksch 
boiler has a shell 7 ft. 2in. in diameter and 15 ft. Lin. 
long, traversed from end to end by the corrugated flue 
4 ft. 5in. in diameter. At the back end this flue opens 
into a smokebox lined with firebrick, from which the 
products of combustion return through 70 tubes, 3 in. in 
diameter, to a second smokebox at the front end, from 
which they again traverse the boiler through two 17} in. 
flues leading to the chimney. These last-mentioned 
flues traverse the steam space as shown in our engrav- 
ing. The boiler is fitted with a dome and internal steam 
collecting pipe, and its chief proportions are given in 
the subjoined tabular statement. In the trials at Diissel- 
dorf the boiler gave excellent results, it being fourth in 
order of merit, and evaporating 10.507 lb. of water into 
steam at 751b. per square inch, per pound of net coal 
from feed at 131 deg. Fahr., the result being attained 
when the evaporation was performed at the rate of 3.6 lb. 
per square foot of heating surface per hour. 

The other boiler shown by Figs. 4,5, and 6 is a Cornish 
boiler made by the Kélnische Maschinenbau <Actien 
Gesellschaft, of ry: and it has a shell 
31 ft. 1 in. long and 7 ft.2}in. in diameter, while the 
corrugated flue is 4 ft. 3 in. in diameter, and placed so as 
to leave a clear space of 9.8 in. between it and the shell 
plates. The setting of the boiler is somewhat peculiar. 
The boiler is supported, as shown, on three cast-iron 
standards, there being a considerable overhang at each 
end. From the internal flue the products of combustion 
pass along under the boiler, fully-one-third of the circum- 
ference of the shell being then exposed to them, while 
they return to the chimney through a flue which 
embraces all the remainder of the shell surface, as shown 
in Fig. 5. The boiler is thus entirely encased in brick- 
work, except at the front, and exposes a very consider- 
able portion of superheating surface. The arched upper 
part of the brickwork is held at its springing by ties 
attached to the boiler shell as shown in Figs. 5 and 6. 
An arrangement, not shown in our illustrations, is pro- 
vided for clearing the ashes, &c., out of the flue, this 
consisting of a perforated pipe laid along the bottom. 
On admitting steam to this pipe, the ashes and dirt 
are blown out of the flue and fall into a receptacle 
provided at the rear end of the setting to receive 
them, as shown in Fig. 4. The boiler is fitted with 
a dome 3 ft. 3in. in diameter and 2 ft. 74 in. high, as 
shown. 

During ‘the trials at Diisseldorf the boiler just 
described gave the highest results obtained, it evapo- 
rating 10.854 1b. of water in steam at 74 lb. pressure per 
pound of net coal burnt, and from feed at a temperature 
of 131 deg. Fahr., the evaporation being performed at 
the rate of 3.85 1b. per square foot of heating surface per 
hour. To test the efficiency of the corrugated flue also 
a very interesting experiment was made, the products of 
combustion being allowed to pass off direct to the chimney 
after traversing the internal flue only. Under these 
trying conditions the boiler evaporated 8.175 lb. of water 
per pound of net coal from a feed temperature of 131 deg., 
the evaporation being performed at the rate of 5.918 lb, 
per square foot of surface per hour. Under the conditions 
of this latter experiment the heating surface was but 24.6 
times the grate area, and the result shows that the corru- 
gated flue surface had great power of extracting the 
heat from the products of combustior, a power no doubt 
largely due to the effect of the corrugations in causing 
the gases to intermingle with each other. 

When dealing, recently, with the trials of the boilers 
at Diisseldorf, we gave the various proportions of the 
boilera tested (ride page 529 ante), but for convenience 
of reference we subjoin a tabular statement of these pro- 
portions for the boilers we now illustrate. We may add 
that in the case of the Cornish boiler, the size of firegrate 
given, viz., 15.82 square feet, is that which was used 
during the trial ; ordinarily, we believe that the makers 
give a grate of about 24} square feet to this size of 


boiler. The proportions are as follows: 

Pauksch Cornish 

Boiler. Boiler. 

Figs. 1, 2,3. Figs. 4, 5, 6. 
sq. ft. sq. ft. 
Heating surface, total 1193.7 1034.4 
9” in contact 

with water ... ove : 1038.2 841.5 
Grate area, total... 19.7 15.82 
», between bars 8.35 3.66 

Water surface 99.3 184.7 
Contents of Boiler: eub. ft. cub. ft. 

Water space ... ees ove 274.9 633.9 

Steam ,, oe 108.7 259.3 





Flue Area: sq. ft. 


Over fire-bridge ove 4.63 4.63 
Through flue ... eee 11.99 12.99 
o tubes ont ~ 3.61 
~ brick flue... ‘ne 5.6 8.2 
Atdamper . 2.3 4.4 
Proportion of “water surface 
to heating surface in con- 
tact with water... ove 1:10.45 1: 4.55 
Proportion of grate area to 
heating surface in contact 
with water ... ‘ 1:50.4 1:53.2 
Grate area between bars... 2.3 :1 431:;1 
Flue area over fire-bridge ... 4.25:1 3.40:1 
Area through tubes or = Rw 
5.4 :1 12:1 


3.52:1 1.93:1 


"= io sis ae 
Area through 2nd return flue 
ton ewt. ton cwt. 


Weight of boilers... “ 18 10 16 8; 
Contents of brickwork in set- 
ting, in cubic feet ; 311.5 1303.2 








RHYMNEY IRON WORKS. 

For several months past considerable activity has 
been displayed in the execution of many important 
extensions at these works. Foremost amongst these 
are the Bessemer extensions. Alongside the No. 1 
Bessemer pit a second pit has been laid down. The 
main span of this building is 44 ft. long by 56 ft. wide ; 
and the plant comprises a pair of 8-ton converters, a 
casting crane, and a pair of ingot cranes. The con- 
verters are arranged side by side, according to the 
American system, as in No. 1 pit. The metal is poured 
direct from a tipping ladle on a gantry into the con- 
verters, and the centre casting crane is arranged to 
receive the teaming direct from the vessels. The spiegel 
cupolas are arranged on the same level as the charging 
floor of the converters, a small steam lift being used for 
raising the materials to the cupola charging floor. 
Adjoining the cupola house is the “dry bottom” shed 
with its stoves to accommodate an ample supply of bot- 
toms, and a convenient store for gannister, tuyeres, &c. 
The converters and cranes were supplied by Messrs. 
Tannett, Walker, and Co., of Leeds, the latter all having 
Walker's patent balancing rams. 

An auxiliary blowing engine has also been erected 
with additional boiler power for the No. 2 pit, and a 
pair of Roots’ blowers for cupolas are in course of 
erection. 

The foundations, &c., were commenced last October, 
and the pit began working on May 23rd ult. The new 
works were interrupted to a great extent for several 
weeks during the very heavy snowstorms and rains of 
last winter. 

In consequence of the additional output of steel it has 
been found necessary to increase the working power of 
the rail banks, and to avoid laying down an extra 
number of machines the bank has been lit up by 
electric light so as to enable rail straightening, &c., to 
be carried on by night as well as by day. The system 
of lighting adopted is the “ Brush.” The machine 
employed is a No. 74 or 16-light dynamo-machine. The 
circuit comprises 1540 yards of cable, 16 lamps, and 
dynamo-machine, making a total resistance of 864 ohms 
—being about the resistance of seven miles of ordinary 
telegraph wire. The candle-power per lamp is 2000, 
It is worked by a pair of Tangye’s engines, 9 in. 
cylinders, 18 in. stroke, developing about 16 horse power. 

The machinery stands in a neat building adjoining the 
fitting- shop, and provision has been made for a second 
machine. The light was put into operation on Thursdsy 
evening, June 2nd, with perfect success. Most of the 
lamps are on the rail bank, but the roll turners’ erecting 
shops and foundry have been also lighted. In addition 
to the above important extensions, several improvements 
are to be seen in course of construction, namely, Coppée 
coke ovens, colliery hauleges, &c. 





E PNEUMATIC SEWERAGE 

SYSTEM. 

A successFtL demonstration of this system has just 
taken place in Paris under the auspices of the Paris 
Municipal Conancil, which was represented by one of its 
most skilled enzineers. Through M. Alphand, Head 
Engineer and Director of Public Works, permission was 
obtained from M. Hérold, prefect of the Department of 
the Seine, to make a trial of the system at the Clichy 
outfall and filtering works. This trial was made in the 
presence of a large number of French engineers, and 
under the superintendence of Mr. Durand Claye, Engi- 
neer des Ponts et Chausées, and of Lientenant-Colonel 
Jones, V.C., the chairman of the Shone Company. The 
system has already been fully explained in ENGINEERING* 
its main feature being the use of compressed air to work 
one or more ejectors each with an automatic valve, these 
ejectors being placed at any convenient points, and serv- 
to raise the sewage any desired height. The Shone 
system does away with the necessity of deep cuttings 
and pumping stations, and can be worked at a single 
air-compressing station for a whole town, the air being 
conveyed by pipes to the various “ * ejectors.’ 1 


THE SHONE 


* See ENGINEERING, vol. xxviii., page 52. 





The ejector used for the Paris trial is one of the 
smallest size made, having a capacity of about 10 cubic 
feet, and it was connected on one side with the 
sewer and on the other with a free discharge pipe. The 
air compressor was such as is used in the Westinghouse 
brake, and was lent for the purpose by Mr. Sturrock, 
the Parisian manager of the Westinghouse Brake Com- 
pany. The compressor was some 300 yards away from 
the ejector, connected with a boiler close at hand, and 
on the signal being given soon raised the pressure 
required, “The ejector had been allowed to become full 
of sewage, which had raised the bell float connected 
with the automatic valve, and allowed the air to rush in, 
The sewage was at once ejected through the discharge 
pipe 25ft. high. In less than one minute the automatic 

valye was observed to move over and the discharge to 
cease, 

A rush of compressed air out of the small pipe pre- 
pared for the purpose indicated that the charge had done 
its work, and that the weight, hitherto to some extent 
supported by the liquid in which it had been immersed, 
had quietly dropped back the float to which it is attached, 
and prepared the ejector to receive another charge of 
sewage gravitating into it in less than half a minute. 

The whole operation of filling and emptying was regu- 
larly completed in periods of about 75 seconds, and 
the air-pump was quite able to have done more than 
keep up the low pressure required continuously. It is 
well known that pressures of several atmospheres are 
regularly and economically maintained every day for 
mining and tunnelling purposes, and there can therefore 
be no difficulty in extending the application above 
described to the movement of volumes of water, how- 
ever large, to any required height. In the opinion of 
those who witnessed the trial, the latter gave every 
satisfaction, and demonstrated clearly the certainty of 
action and the value of the practical application of Mr. 
Isaac Shone’s invention. 








THE RELATIVE CORROSION OF IRON 
AND STEEL. 
To THE Epiror or ENGINEERING. 

Str,—As intimated in my letter of the 14th ultimo, I 
venture to ask you to insert a few remarks on the dis- 
cussion which followed the reading of Mr. Parker's paper 
on this subject at the Iron and Steel Institute. 

The first thing that strikes a reader of the speeches is 
the apparent unanimity which prevailed amongst their 
utterers ; but one’s faith in that unanimity cannot but be 
shaken on the reflection that, whilst the producing interest 
was represented in force amongst the speakers, the steam- 
sbip owning and engineering interests found no spokes- 


man. 

This doubt is, I think, strengthened on looking into the 
speeches. They are most of them innocent of reliable 
information on the subject ; moreover the speakers seem to 
have satisfied themselves with considering only the con- 
cluding paragraphs of Mr. Parker’s paper, which, I 
contend, contain conclusions quite at variance with Mr. 
Parker’s figures. 

When I was so presumptuous as to read a paper giving 
facts, and thence drawing conclusions, at variance with 
some received opinions on this subject, my figures were 
carefully (whether fairly is another matter) handled to 
show that my conclusions were wrong. When Mr. Parker 
reads a paper with conclusions in accord with those 
received opinions, but with facts far otherwise, gentlemen 
find it convenient to neglect the facts and look only to the 
conclusions. 

Sir Henry Bessemer amused his audience by showing 
that, if the results of the Boiler Committee's experiments 
are reliable, a jin. Bessemer steel boiler plate would 
corrode away in eight anda half years, nothing but the 
paint being left. ‘The experimental plates in question were 
suspended in a boiler and, consequently, exposed to at 
least twice as much corrosion as boiler plates suffer. We 
must allow Sir Henry latitude however ; he had his joke to 
make and there were vital interests at stake. I would add 
that such results as Sir Henry imagines were, or would 
have been if a boiler could be allowed to corrode away, far 
from uncommon, especially in the Royal Navy, before the 
appointment of the Boiler Committee. 

The inference, of course, is that the Boiler Committee's 
experiments and the others quoted in my paper are 
unreliable, whilst Mr. Parker’s experiments are received 
with a chorus of satisfaction. Had the speakers looked 
into Mr. Parker’s figures and compared his results from 
the three marine boilers with some of those given by me, 
it would, I think, have been otherwise. Comparing the 
results from the three marine boilers, they would have seen 
that the discs in the P. and O. Company’s boiler lost 
nearly three times, and those in the collier’s boiler seven 
and one-third times as much as those in the British India 
Company’s boiler; .6513 lb. and .0853 lb. are the mean 
losses, respectively, per square foot of surface per annum 
in the last two. If then the British India Company’s 
boiler were to last fifteen years—an unusually long period— 
the collier’s boiler would only last a little over two years. 
Again, the steels in the collier lost 40 per cent. more than 
the common irons and 16 per cent. more than the York- 
shire irons. To these percentages should be added the 
reductions in the scantlings of steel recommended by 
certain officials. These, mark, are the results of most 
satisfactory experiments. 

Mr. Richardson brings to the fore, once more, some 
steel boilers at Oldham which have lasted twenty years. 
I may remind Mr. Richardson that in 1874 he informed the 
Boiier Committee that he could not say anything about the 
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comparative merits of iron and Bessemer steel because of 
the short time he bad had experience of the latter. He makes 
no mention of the length of time that iron boilers under his 
care have lasted 

Mr. Richardson and Mr. Snelus, however, both acknow- 
ledge difficulties on account of the pitting in steel ; and I 
see by your issue of the 16th of May, 1879, that Mr. 
Porter bes come across extraordinary cases of pitting in 
steel tubes. ‘This he attributes to galvanic action set up 
by the neighbouring iron tubes, and draws the conclusion 
that iron and steel should not be put together in the same 
boiler. Yet in your issue of April 9, 1880, Dr. Siemens is 
reported to have expressed astonishment that no galvanic 
action had taken place in the boilers of the Brighton and 
the Victoria, whose shells were steel (not pickled), furnaces 
and combustion chambers Yorkshire iron, and tubes brass. 
His faith was not shaken by this, however ; he attributed 
the extraordinary cases of decay mentioned in M. Berrier 
Fontaine’s paper to the action on steel of the iron rivets or 
the oxide. 

This brings me to black oxide, which received a large 
share of attention in this discussion. It seems to me to 
be conclusively proved by the experiments of the first and 
second Boiler Committees, those made by Mr. Parker, and 
one of those, the first I believe, made by Mr. Barnaby, 
that iron and steel retaining, if only partially, their oxides 
suffer less lossin weight, if they corrode more irregularly 
than when made bright. Surely then it would be best to 
retain the oxide as long as possible, specially in boilers. I 
yenture to say that if an iron or steel plate were covered 
partly with its oxide, partly with some non-conducting 
material, the action of the composition and of the oxide 
would be nearly the same, especially if the plate were 
exposed to a high temperature in a boiler. 

Mr. Barnaby and his staff think otherwise, and in 
support of their views quote experiments made under their 
supervision. It would be more satisfactory if, instead of 
giving their views of the general results of these experi- 
ments, they would give the actual losses so that others 
might judge for themselves. Is it not a little strange that 
Mr. Barnaby should be at pains to remove this oxide when 
chemists have for years been racking their brains to give 
iron and steel a more lasting coat of oxide, the better to 
protect them? 

No better proof is required of the necessity of giving 
figures than the reception of Mr. Parker’s paper. I affirm 
that the results of his experiments more than confirm the 
views I have expressed, that under similar conditions in 
boilers, &c., iron, and especially the commoner sorts, 
suffers less from corrosion than mild steel, also that the 
oxides of these metals protect them, if only for a time, 
against corrosion. Yet the hearers of the paper, carried 
away by its concluding sentences, are overjoyed at the 
thonght that some one has risen to confute the figures on 
which I based my conclusions. 

I cannot believe that Mr. Barnaby would have spoken as 
Mr. White did with regard to the first Boiler Committee, 
and I shall therefore make no reply to Mr. White’s stric- 
tures. I will only remark that he, as most of the officers at 
the Admiralty, seems to consider that such a committee 
should be composed only of Admiralty officials; and that, 
although he says that the Blue-books describing the experi- 
ments of the first Boiler Committee have been before the 
public for a long time, | would remind Mr. White and all 
interested that the results of nearly all those experiments 
were only published this year as appendices to the report 
of the second Boiler Committee. Before concluding I 
would remark that one of the papers recently read, and by 
no less a person than Mr. Parker, has made prominent one 
fact, viz., that, irrespective of corrosion, there is a metal 
possessing much more dangerous faults than the lamina- 
tions of piled iron, and that is the so-called mild steel. 

Iam, &c., 
Davin Puitirs. 

Chipping Sodbury, June 7, 1881. 





COMPOUND LOCOMOTIVES. 
To THE EDITOR OF ENGINEERING. 

Sr1r,—In your valuable paper of May 27th, I find some 
remarks of M. A. Mallet regarding my letter of May 20th 
As these remarks all bear a partly personal character. 
they are scarcely a subject to be discussed in your paper, 
but still I may perhaps be allowed to make some reply. 

Firstly, 1 am very willing to add behind M. Mallet’s 
name any countries he should like, France, Spain, Austria, 
Russia, &c. I really used the expression France for M. 
Mallet, as I used Germany for Mr. Schichau, as a designa- 
tion of the country where the head offices, factories, &c., 
of the said gentlemen are situated, a meaning which I think 
is self-evident from my letter. 

Then I really think M. Mallet need not put himself 
forward as a defender of Mr. Borries. The merits of this 
gentleman in regard to the introduction of compound 
engines are, I should think, well enough known, at least 
in all circles where any interest is taken in this question, 
and moreover I should have the greatest interest myself in 
making them public as much as possible. In not mentioning 
his name, I certainly had no intention to do him any 
injustice. I only wish there existed more such able and 
far-sighted engineers in the railway service ; the introduc- 
tion of the compound engine and other improvements 
would soon be accomplished. But I must deny M. Mallet 
any right to put himself forward with any authority as a 
competent judge of the labours either of Mr. Borries or 
of Mr. Schichau ; be really has no knowledge of the way in 
which both are working together. 

_ [consider the whole question of the compound locomo- 
tive rather one of introduction than of construction. I 
believe that any able engineer who would turn his mind to 
the question could apply the compound engine to the loco- 
motive service, it being more a question of arrangement 
than of invention. Every one of course will have his own 





personal views of some particular points and alter them 
accordingly. I dare say we shall have in no long time a 
good many of these systems turning up and shall be glad 
of it too, because then the railway companies also will by- 
and-by become compelled to consider the subject, and find 
that after all there must be some advantage to be derived 
from it. A good competition only increases business. and I 
think there is room enough in the world for M. Mallet, Mr. 
Schichau and a good many more to introduce improve- 
ments. 

Already Colonel von Struve, of Calamna, near Moscow, 
has constructed a three-cylinder compound locomotive, and 
succeeded in obtaining on trial a saving of about 18 per 
cent of fuel. 

That M. Mallet has not got the particulars he wanted 
from Mr. Schichau, I am sorry to hear, but the carrying 
on of business is different in different places, and I think I 
know a good many firms which would not give particulars 
of everything they are building to everybody. But surely 
there is no reason to be irritated about it, as any firm has 
the right to give or not give information about their works 
as much as they think proper. 

I shall postpone all technical observations until I have 
been able to read the complete reply promised by M. 
Mallet it the Organ. 

I am, Sir, yours truly, 
Rupo.rF Zrgsz. 


St. Petersburg, 22 May, 1881. 
3 June, 


THE BATLEY BOILER EXPLOSION. 
To THE EDITOR OF ENGINEERING. 

S1r,—After reading your remarks on this subject and 
the report of Mr. T. J. Richards, part of which is con- 
tained in yours of the 10th inst., one cannot but see how 
the old verdict of “ accidental death’’ has to cover a 
multitude of errors that need not be and of others that are 
preventable. 

It is true that, “ the explosion and loss of sixteen lives 
were not accidental, but entirely preventable.’’ Although 
there is no law requiring the owner of a steam boiler to 
have it inspected by a skilled person, it is none the less 
necessary, on that account, that all steam boilers should be 
inspected by a responsible authority. 

The French system we do not like parading before us too 
much, but you may depend there are advantages in that 
system to be desired by us in England, which we might 
adopt to our safety and benefit. I mean not only an inspec- 
tion of all new boilers before being allowed to work, but a 
periodical inspection of all old boilers, particularly those 
working over ten years. 

The manufacture of steam boilers in England has pro- 
gressed at a rapid rate for the last twenty-five years, and 
naturally a practice has grown with it of buying old boilers, 
which leads to danger according to our old system of ‘‘ do 
as you like’ without any testing. Doubtless we shall get 
to the right thing in time, but it will be by our usual 
roundabout way, and the circumlocution incident to our 
national character. 

Better would it be to adopt the means at hand for insur- 
ing safety and certainty. 

‘These remarks apply to those common adjuncts to steam 
boilers called fuel economisers, which are also liable to 
explosion and trouble. Take for instance the one (out of 
several I can quote) at Messrs. Sir Titus Salt, Sons, and 
Co., Saltaire, where fortunately no lives were sacrificed, but 
where a large amount of damage was done by the explosion 
of an economiser made by a firm at Huddersfield. 

Had not that machine happened to be all outside with 
plenty of yard-room the, explosion would have been most 
disastrous, like one I was called to inspect and report 
upon with two French Government engineers at Lille, in 
France, where a Green’s fuel economiser exploded killing 
three persons and blowing down the whole side of a flax 
mill and creating unnecessary alarm at the time. 

We shall not do as they doin France, but we may take 
a lesson from them in some things, and certainly one of 
these is in regard to the working of steam and water com- 
bined, as used in a steam boiler, injector, or in a fuel eco- 
nomiser, where we have a temperature exceeding 300 deg. 
Fahrenheit, high pressure and high temperature. 

New wine will burst the old bottles, it is said ; of course 
it will, unless the bottles are sufficiently strong to hold it. 
My advice is, have your boilers and economisers well con- 
structed and strong enough for whatever pressure you may 
have to carry, and don’t have either your steam boilers or 
fuel economiser pipes too long or you are not as safe as 
you might be. 

By all means be under proper inspection, which costs very 
little, and saves much, and take care that your Lanca- 
shire boilers be less than 30 ft. long, and your ecOnomiser 
pipes less than 9ft. long, for both safety and economy, 
that there may be fewer explosions, and don’t buy old 
boilers and economisers withont the best guarantees for 
safety. Yours truly, 

JOSEPH TWIBILL. 

Economiser Works, Manchester, June 13, 1881. 








HATCHWAYS FOR GRAIN CARGOES. 
To THE EDITOR OF ENGINEERING. 

S1r,—For some time past there have been strong feel- 
ings and great differences of opinion in reference to the 
requirements for the safety of large iron steam vessels 
engaged in the American grain trade, more especially in 
regard to the stowage and trimming, to prevent the shift- 
ing of the cargo when shaken down, or thrown to one 
side. 

As a precautionary measure the Board of Trade have 
made a regulation which requires the ship’s hatchways to 
be capable of containing a reserve to correct any inequality 





lation the alteratton of many ships’ hatchways is impera- 
tively required. 

The present methods of enlarged hatchways are dan- 
gerous in two wavs, either by weakening the vessel by the 
extent of the hatchway, and throwing so many butt-ends 
or joinings altogether, or when raised in height presenting 
a flat surface for the wind and sea to beat on and strike 
heavily against. As a remedy for both these evils a new 
proposal is submitted for placing enlarged hatchways either 
square, parallelogram, diamond, lozenge-shaped, oval, 
diagonally, or obliquely to the central length of the vessel 
to glance off the sea, the wind, or shot, and by diagonal 
trussing making the hatchway the strongest part of the 
deck instead of the weakest point, as at present. 

Hatchways thus breaking joint in every direction can be 
made very strong, and are available as central batteries, 
en echelon, for an ‘‘all round,” over all, over-bank, 
barbette fire, whenever it may be necessary to arm the 
merchant navy. Yours, &e., 

June 6, 1881. GEORGE Fawcus. 








NATIVE STEEL. 
To THE EDITOR OF ENGINEERING. 

S1r,— Whilst searching for some geographical informa- 
tion, I came on the following in the ‘‘ Manual of Modern 
Geography,’’ by the Rev. Alex. Mackay, LL.D., F.R.G.S., 
author of ‘‘ Facts and Dates,”’ &c., p. 266, 2nd Ed., 1871. 
It may add something to the knowledge of your readers 
even in these days of school boards. 

‘* Nativesteel, more valuable than that made by artificial 
means, is found in Styria, Carinthia, and Carniola.” 

Yours truly, 
A. K. HuntTINGTON. 

Metallurgical Laboratory, King’s College, 

London, June 13, 1881. 








MACHINES FOR PRODUCING COLD AIR. 
To THE EDITOR OF ENGINEERING. 

S1r,—I must apologise for trespassing again on your 
kindness, but the correspondence that appeared in your last 
issue with reference to the above has induced me to offer a 
few further remarks. 

If Mr. ‘‘ Billy Fairplay’’ had paid as much attention to 
the substance of my letter dated May 19, and the replies it 
called forth, as he didi to the ‘* handle,’’ he would have seen 
first, that the ‘* disputed point’? which was the pith of the 
whole, as regards the varying expansion in the expansion 
cylinder, was not disputed at all neither by Mr. Kilbourn 
(who had previously opposed the possibility of doing so 
very strongly) or others; and secondly that I pointed out 
that if the expansion is carried to a higher grade the pres- 
sure in the compression cylinder would be necessarily 
increased. 

I also wish to point out that the statement I made as to 
the latent heat developed in the primary expansion cylinder 
going in a great measure to do useful work was brought 
forward not to show a negative loss in the power recovered, 
but to show that the production of cold air was not 
diminished by this evolution of heat as maintained by Mr. 
Kilbourn, and the wonderful (?) extreme limit of working 
a refrigerating machine without a cooling medium, and so 
regaining all the power (less friction), thus producing no 
cold as stated by him, is really too absurd to comment 
upon. 

lam sorry that the case I cited of a machine drawing 
compressed air was considered by Mr. Kilbourn as deficient 
in evidence to justify my conclusions, but as I did and do 
not consider it necessary to waste your valuable space by 
entering into elementary matter, I must refer him to some 
of our well-known text-books, such as Rankine, Maxwell, 


Tyndall, &c. 
I am, Sir, yours faithfully, 
GrorGE A. Goopwin, Wh. Sc., A.M.I.C.E. 








LIGHTNING CONDUCTORS. 
To THE EDITOR OF ENGINEERING. 

Sir,—Permit me a brief reply to Captain Bucknill’s 
last letter, which shows an over-sensitiveness to my three- 
word description of his apparatus for testing lightning 
conductors. When I referred to it as ‘‘ elaborate and 
costly,” I gathered that idea from the description given, 
and what I meant was that for the special purpose of test- 
ing conductors—which are of such slight resistances—such 
high resistances as he uses were scarcely needed, and its 
cost, 8/. 15s., bears out the other view. I have since seen 
and handled the instrument, so well illustrated and 
described in your last issue, and whilst for the combined 
purpose of other tests than ‘‘L. P’s.”’, it is admirably 
suited, yet for that special work alone it is more costly 
than required. 

lam glad to know that Captain Bucknill admits that 
my patent testable conductor is ‘‘ valuable,’ and it would 
be interesting to learn how Major Armstrong’s idea was 
made public after being placed on record, as I spenta 
week searching patent and other records before applying 
for provisional protection, and could find no previous 
record of any lightning conductor carrying its testing wire 
within itself as its core. That was my first idea, and the 
open wire followed when thinking how those conductors 
already up could be tested, upon the principle of the new 
—forme—one. The question was how to provide a testing 
wire to two kinds of conductors, and what he suggests as to 
double conductors is but providing a testing wire, and a 
conseqnent infringement of my patent rights, with this 
against it, extra cost in putting it ‘‘up one side of a build- 
ing, and down the other,’ with additional material as well 
Unless Captain Bucknill was badly reported, the several 
accounts, of his lecture which I read did ‘‘ severely con- 
demn’’ joints in conductors. His reference to my specifica- 


of 3 per cent. of the entire cargo, and by this new regu- | tion, and the matter of the earth provision, shows a too 
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cursory reading, or he would have understood what others 
below his educational status have had no difficulty in com- 
prehending. / 

In spite of our little differences, there is much of agree- 
ment which this correspondence I hope will show, viz., 
that lightning conductors require to be made of good 
material, to be made of sufficient capacity, to be efficiently 
fitted up, with special reference to the ‘* earth,” and that 
provision is also necessary for the electrical testing of their 
entire length at stated intervals. Thanking you for your 
insertion of my letters, 

I am, Sir, yours, &c., 
SamusL VYLE. 
22, Borough-road, Middlesbrough, June 15, 1881. 
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THREE-HIGH ROLLS. 
By G. Lincxe, Troy, New York. 

In designing a rolling mill, let it be supposed that in an 
elevation parallel lines be drawn through the centers and 
the point of contact of two gears, the driving pinions of 
two high-rolls. In order to bring the axes of rolls, spindles, 
and pinions into one line and make them parallel, aad yet 
give the top roll the slight increase of diameter required, it 
would be necessary to set the centre line, if a flat groove, 
for instance, below the pitch line by one quarter of the 
height of the groove. The top roll in every groove must 
be larger in diameter than the bottom roll, so that the 
rolled bar may be stretched but little by the increased speed 
of the top roll, and so that the bar leaves the groove 
without turning around the top roll. Downward the bar 
is led by guards lying in the groove upon the bottom roll. 
Thus, for example, if the centres of the pinions of a 
two-high mill are 463 millimetres apart (Fig. 1) the dis- 
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tance between the axis of the rolls and spindles will be the 
same, 463 millimetres. But if, for instance, the top roll 
must be thicker by 6 millimetres than the bottom roll for a 
groove 16 millimetres high, the diameter of the top roll 
will be found to be 463—16+6—2=450 millimetres, while 
the diameter of the bottom roll is 463—16—6-2=444 milli- 
metres. Thus the distance between the axes of the rolls is 
not altered, the centre line of the groove only having been 
moved below the pitch line by 6-4 millimetres. 

It follows, therefore, that all measures for dimensions 
may be got out of the pitch line. Let it be supposed, 
farthermore, that the 16-millimetre groove is closed by 
collars allowing the top roll to be raised by 20 to 25 milli- 
metres, whereby it closes the groove to the depth of 
15 millimetres, allowing the top roll to be lowered 8 milli- 
metres, calculating 2 millimetres for overspringing. The 
total play is therefore 10 miliimetres. The calculation 
for the diameter of the collars of the top roll, in milli- 
metres, would therefore be : a 


Lit 
32 
(twice 25) 50 
30 


Diameter, bottom roll 
Groove (twice 16) ... , 32 
Raising (twice 20) 
Closing (twice 15)... ad 30 
Diameter, top roll ees 46 556 
As twice the distance of rolls is 926 millimetres and twice 
the play 20 millimetres, we have 546-+-20=566, and 556+ 
20=576, and therefore : 
a. IIa. 
millimetres. millimetres. 
926 926 





— 566 —576 

360 350 
Or it may be calculated as below : - 
I , 
563 163 


Twice 46.5= 93 


Twice 41.5= 83 
546 
Ta. 
163 
Twice 51.5=103 
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163 

Twice 56.5=113 

360 350 
The calculations for three-high rolls are similar for such 
mills in which the axes of the rolls pass through the centres 
of the gears. The middle and top rolls are first calculated, 
and the fixed dimensions of the middle roll are used for 
finding those of the bottom roll by regarding them like a 
pair of two-high rolls, the distance of the axes of which 

are equal to the distance of the pitch lines. 


Fig. 2 


In the present systems of designing three-high rolls, the 
important fact that the axes of the rolls should pass through 








the centre of the pinions is left out of consideration. 
Taking, for instance, the oldest system of roughing rolls 
with Gothic grooves for a 9-in. train, and it is found that 
the top roll has a diameter of 9} in., the middle roll, 9} in., 
and the bottom roll, 8jin.; and that, therefore, between 
the axes of the top and middle rolls the distance is 9} in., 
while between those of the middle and bottom roll it is 9 in. 
Meanwhile, the distance of the centre lines of the pinions 
is equal—9in. It is, therefore, necessary to design top 
and bottom roll on the basis of a distance of Yin. The 
result of this method of construction is necessarily that 
the spindles run out of line and that the back plates are 
stationary. 

A modification of this method was introduced by Bieder- 
mann for rolling flats or hoops in three-high mills. 
Although he gains the advantage of having stationary 
guards and of using the middle roll once to form the 
groove and the collars for another time, the spindles and 
boxes break down frequently, pinions wear out unevenly, 
teeth break out often, necessitating renewal, the cost of 
maintaining the bearings is high and there is little space 
for raising the collars. Thus, for instance, it is possible 
to raise only 7, in. for a middle roll 7} in. in diameter. 
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Fig. 3 shows rolls designed according to this principle, 
and it will be at once noticed that the distances between the 
centre lines of top and middle and middle and bottom rolls 
(respectively, 84 and 9}) are unequal and cause the trouble 
above alluded to. Besides, the bar is stretched unevenly 
and is subjected to injurious strains. Thus, in the first 
groove (14 in. high) the diameter of the bottom roll is 7} in., 
compared to 9} in. for the middle roll—a difference which 
is by far too great, as usually jin. is ample. The circum- 
ference of the middle roll has, therefore, a much greater 
speed and the upper surface of the bar is too much 
stretched. This cannot be remedied, because otherwise the 
roll becomes too thin in other parts. 

A better method for a roughing train with box grooves 
is shown in Fig. 4, though it also displaces the centre lines 
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of the rolls in reference to those of the pinions. It is used 
upward and downward, without skipping any groove or 
turning the pile or ingot. In the middle of the middle roll 
the curve is wider than that of the bottom roll and 
narrower than that of the top roll, so that fins that are 
formed are pressed down. As there are no blanks, the 
whole length of the rolls is utilised. The guards are 
stationary. 

A more recent method, used chiefly when, as in the case 
of welding iron piles, the pile must be turned as often as 
possible during the first passes, and box grooves are wanted 
for the majority of the different sizes of the pile, is to form 
the upper grooves by means of the middle roll, and make 
the latter larger throughout than both top and bottom roll. 
This brings rolls and pinions intoline. The method is now 
in use for all kinds of finishing trains. There are blank 
alternate grooves, and in the case that top and bottom 
rolls are equal, they can be exchanged when worn out, so 
that the blanks can be used as grooves. The main dis- 
advantage of this system is that it cannot be used for trains 
running at a higher speed than 150 revolutions per minute, 
because the hanging guards necessary for the top rolls are 
dangerous. An example is shown in Fig. 5. 
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It is for this reason that the hanging guards have been 
abandoned in a new system to which I desire to call atten- 
tion, and which was first designed by me in 1876. This is 
accomplished by dividing the middle roll into two parts by 
the introduction of an extra collar, and by this means it 
becomes possible to use the middle roll as the larger one for 
the bottom roll, and as the smaller one for the top roll. 








The A and C roll (Fig. 6) may be exchanged if necessary, 
and in those cases where such an exchange is not provided 
for, it is only necessary to make the middle roll a full one 
and make one-half of the rolls A and C like spindles (Fig. 7), 
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a thing which is not possible in other systems. It is in this 
way that much metal and much labour in turning is saved 
and the rolls are made easier to handle. Although this 
improvement is especially applicable to trains running at 
high speed, it may be used with other kinds also. Tho 
advantages it combines of Ligh speed and of having rolls 
and pinions in line, have gained for it much favour wher- 
ever applied. It was first used at the Luurahiitte and at 
aval oy Upper Silesia, Germany, and thongh the passes 
do not follow one another in the same row, the men were 
quick in learning to work it. The bars are not exposed to 
the danger of being torn, and the quality of the material 
turned out is better. The half rolls (Fig. 7) may be used 
to great advantage for all shapes without turning from 
groove to groove, and channel iron may be rolled in such a 
way that the fibre is parallel to the shape, so that bolts put 
through it never strike unwelded spots, as is occasionally 
the case with material rolled from a pile in the ordinary 
way.—The Iron Age. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on ’Change at Middlesbrough, and prices 
were based on No. 3 Cleveland pig selling at 36s. 6d. per 
ton. Makers asked 3d. per ton more. Messrs. Connal 
and Co., the warrant storekeepers nere, had a stock of 
175,212 tons, which is an increase of 1644 tons since 
Tuesday last. At Glasgow they hold 562,530 tons. There 
was very little business done. Everybody in the iron trade 
feels that at present the production of pig is far in excess 
of the demand, and hood» are anxiously looking for some 
reduction in the total output. At present there is no 
intention on the part of the Cleveland ironmasters to take 
any united action with the view of reducing the total 
production of pig iron in this district, but Messrs. Samucl- 
son and Co. intend blowing out one of their Newport blast 
furnaces for the purpose of relining it. There is a rumour 
that another firm in Middlesbrough intend blowing out 
two blast farnaces for some reason. Should these three 
furnaces be blown out the total make in Cleveland will be 
reduced by about 4000 tons per mont&. Even this quantity 
ee some relief in the face of the constantly increasing 
stocks. 


The Manufactured Iron Trade.—All the works are kept 
fairly busy, and prices are maintained. There is a 
large number of hands employed throughout the North of 
England. 

Engineering and Shipbuilding.—On the northern rivers 
there is continued activity in engineering and shipbuilding. 
Bridge builders and marine engine builders have a good 
deal of work on hand, and shipbuilders on the Tyne, Wear, 
and Tees are as busy as they can be. Some splendid vessels 
have recently been launched. 


The Coal and Coke Trades.—There is no alteration in 
he coal and coke trades. 








Tue Socrety or CuHemicaL Inpustry.—Another 
name has to be added to the long list of scientific and 
industrial associations—that of the Society of Chemical 
Industry—a branch from the Chemical Society—which will 
hold its first meeting on Tuesday and Wednesday the 28th 
and 29th inst., at the Institution of Civil Engineers. The 
chair will be taken by Professor Roscoe, who is the first 
President. This Society, which will occupy itself more 
with practical rather than laboratory matter, will neces- 
sarily find a large range of varying subjects for interesting 
and valuable papers. At the coming meeting the following 
communications will be read: ‘‘On Recent Legislation on 
Noxious Gases,’’ by E. K. Muspratt; ‘‘ On the Use of Coal 
Gas as a Heating Agent,’’ by C. W. Siemens; ‘‘ On the 
Brewing of Lager Beer,’’ by Professor Charles Graham ; 
**On Mechanical Furnaces,’’ by James Mactear ; and ‘‘ On 
= — Laws as applied to Chemical Inventions,”’ by 8. 
wiund, 
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TANK LOCOMOTIVE. 

We give this week a two-page engraving of an inside- 
cylinder tank engine specially designed to haul mode- 
rately heavy loads over long and steep gradients laid with 
steel Vignoles rails weighing only 41 1b. per yard, and 
spiked to transverse sleepers. Several of these engines 
have been built for the Government of South Australia 
by Messrs. Beyer, Peacock, and Co., from designs and | 
specifications furnished by Mr. William Thow, the loco- | 
motive engineer of the colony; and since they have | 
proved very efficient engines for the purposes for which 
they were designed, we propose giving a short description 
of them and their work. 

The line for which these engines were built is known 
in the colony as the Kapunda and North-West Bend 
Railway. It was opened a few years ago as an extension | 











| 
| 








| 
H 
| 





| 
| 
| 


11m 66 


1.1m 66 


+1” 60 





1 IN. €6 
Saas 


66 691071 TE 13 1 


- 


7 10 34 


? 
FHM ADELAIDE 


3 


 00moa 
oree Caeen 


of the old Adelaide and Kapunda line. It is essentially 
a cheap surface line, 57 miles long, and as will be seen 
from the sectiou annexed, it is by no means an easy line 
towork. It terminates for the present at Morgan, where 
it strikes the River Murray. It was constructed with a 
view of intercepting the traffic of the river at that point, 
and thence by quick communication to deposit merchan- | 
dise (requiring expeditious shipment) at Port Adelaide. | 
The traffic obtained from the river and the district, 
accommodated by the line, consists largely of wool and 
wheat, which in order to catch ships in time to supply 
the home markets is generally of an urgent and fitful | 
character, These circumstances, in conjunction with | 
the long and steep gradients of the line, called for | 
engines of considerable power and weight, although the | 
light 41 1b. rails directly opposed such features, and 
entailed light loads on the axles. Moreover, the cheap | 
and easily disturbed permanent way required engines 
which would neither oscillate nor plunge to any degree, | 
and the sharp curves on the route imposed a further | 
condition, namely, considerable flexibility of wheel | 
base. It was decided that the engines to be pro-| 
vided must at all times be able to haul behind them | 
a load of 200 tons up 1 in 60 for twelve continuous miles | 


load per wheel imposed on the road should be limited not 
to exceed 4 tons. 


necessary to provide about 23 tons of adhesive weight, 
and this divided by the limit of weight per wheel due to 
the light 41 1b. rail, showed that six coupled wheels were 
required. The sharpness of the curves rendered a short 
rigid wheel base advisable, hence the necessity of cluster- 
ing the coupled wheels as close together as possible under 
the barrel of the boiler. An engine proportioned for the 
above power would of course weigh more than six times 
the limit of weight adopted for any wheel, viz., 24 tons, 
therefore any further weight had to be carried by 
additional wheels under the footplate end of the engine. 
It is of course the usual practice to employ tender engines 
for runs of over 100 miles, combined with heavy duty, as in 
this case, buthad a tender engine bsen arranged with the 
rigid wheel base selected, the centre of gravity would 
have been too far forward to have given anything like 
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equal distribution of weight on the wheels. The effect of 
the cylinders, smokebox, and cow-catcher overhanging the 
leading coupled axle would have been to load up that 
axle far beyond the allowed limit unless a very heavy 
counterpoise at the footplate end had been provided so 
as to remove the centre of gravity sufficiently far back- 
wards. This counterpoise has been provided very readily 
in the form of the water tanks and coal bunker of a 
tank engine. For these reasons a tank and not a tender 
engine was designed, and with excellent results, as will 
be seen from the following Table of weights on the axles: 


Weight in Full Working Trim. 


; Tons ew%. qr. 
Leading coupled axle ... . 7 19 2 
Driving o ee eee 8 4 0 
Trailing _,, “a oe po 8 40 
Front bogie a seo a: as 
Back a a des sj 742 

Total weight 38 14 1 


It is doubtful indeed if tank engines might not in 
many instances be more profitably employed than they 
are at present on main lines. 


; The rails and construction of the permanent way seem 
at an average speed of 12 miles per hour, and that the | 


light for the above axle loads, but no doubt the reduc- 


| tion of oscillation to a minimum is secured by the selec- 
' | tion of inside instead of outside cylinders, where in cases 
These somewhat difficult conditions seem to have been | 


like this the smallness of the wheels prohibits efficient 


very well provided for in the engines placed on the line, | counterbalancing of disturbing forces, and since the 


and which we now illustrate. 
164 in. in diameter, have 20 in. stroke, and in conjunction 
with wheels 48 in. in diameter, give a tractive force of 
113} lb, for each pound of effective steam pressure, and 
this is ample power for executing the above specified work. 
In order toutiliso the effort of the cylinders it was found 


The cylinders, which are | 





| long wheel base employed must practically extinguish 
|the pitching and plunging tendencies, we can easily 
| understand the statement that these engines are easy on 
| the road, and that their smooth and steady motion at 
jall speeds is remarkable. The bogie is arranged with 
considerable side and radial play, to permit the required 


freedom round curves of six chains radius. It is 
furnished with parallel slides instead of the usual 
double inclines, and the engine is restored to its normal 
position after passing a curve by the aid of a pair of 
steel laminated springs which have an initial compression 
in excess of the possible side play of the bogie. This 
arrangement works well. 
The consumption of these engines averages 14 Ib. of 
coal per hundred tons per mile, when working the line 
in question with 200 tons behind them. 
Large wearing surfaces have been provided through- 
out the engine in all journals, crank-pins, and motion 
work, the advantage of this practice being very visible 
in the dusty and dry climate of South Australia. The 
following are a few of the leading dimensions: 
Gauge of railway “se 5ft. 3 in. 
Working pressure ooo 130 . per sq, in. 
t. i 


in. 
Diameter of cylinders 1 4 
Stroke... as eee oes ‘is 18 
Incline of cylinders toaxle ling 
Centres ‘6 apart ... = 2 6 
Centres of cylinders and driving 
axle... Ss se pe 8 1} 
Centres of connecting rod... 4 11 
Diameter of coupled wheels 4 0 
in bogie 99 3 0 
Rigid wheel base 10 3 
Total 99 iia nis 22 6 
Length of engine over buffers 32 6 
Mean diameter of boiler inside 3 72% 
Length of outside firebox ... 5 0 
Width $s “a is 3 114 
Length of tubes between plates ... 11 93 
Number of tubes... ww. =—.:146 
Diameter of tubes outside... 0 12 


Space for water between tubes 


0 4 
Heating surface in tubes (outside) 842.36 sq. ft. 
81 





” »» firebox... ” 
Total heating surface ... 924.00 ,, 
Grate area ... wis rma ied 15 ay 
Ratio of grate area to heating sur- 
face... ie am eee ee 1 to 61.6 
Ratio of firebox surface to tube 
surface... sie 1 to 10.318 
Capacity of water tanks ove 1060 gals. 
‘a coal bunker ... 1} tons 








LAUNCH OF THE “CITY OF ROME.” 

Tae Barrow Shipbuilding Company launched from their 
yard on Tuesday the steamer City of Rome, which has been 
built to the order of the Inman Line, and intended for the 
Liverpool and New York station. As this steamer is the 
largest in the world after the Great Eastern, much interest 
was taken in the launch, which passed off very successfully, 
Lady Constance Stanley performing the ceremony of 
‘*christening.’’ We gave an account of the City of Rome 
last year (vide page 106 of our last volume), but it will be 
convenient that we should give some particulars concerning 
the vessel here. The City of Rome, which is the seventy- 
seventh vessel constructed by the company, is of the follow- 
ing dimensions: Length over all 610ft., length between 
perpendiculars 586 ft., extreme breadth 52 ft. 3 in., depth 
of “hold 37 ft., tonnage 8826 tons, indicated horse power 
10,000. It was stipulated that the vessel should combine 
the highest rate with the maximum of comfort and con- 
veniences, such as are only to be found in the best modern 
hotels. The distinctive type of the Inman Line has not 
been departed from in respect of the perhaps old-fashioned, 
but still handsome profile, with clipper bow, figurehead and 
bowsprit. The figurehead is a full length figure of one of 
the Caesars in the imperial purple. The whole of the 
headwork with this exception is formed of iron, to save 
the cost and trouble of continually renewing the head- 
rails, &c., when made of wood. The vessel is to be rigged 
with four masts; and here again the handsome full ship 
rig of the Inman Line has been adhered to with the addi- 
tion of the fore and aft rigged jigger mast, rendered 
necessary by the enormous length of the vessel. She will 
have three funnels, each painted with the company’s white 
band. A point calling for special notice is the large 
number of separate compartments formed by water-tight 
bulkheads, each extending to the main deck. The largest 
of these compartments are only about 60 ft. long; and sup- 
posing that, from collision or other cause, one of these were 
filled with water, the trim of the vessel would not be 
materially affected. The Mersey frame or post made at 
the Mersey Iron and Steel Works, is the largest single 
forging ever made for such a purpose ; the finished weight 
is no less than 33 tons, as compared with 18 tons in the 
sternpost of the Furnessia of 5500 tons. The framing of 
the vessel is of the ordinary type, the floors being 34 in. 
deep at the centre line. There are two complete, while the 
lower deck is complete for half the length, and has wide 
plating on each side for the remainder. The question of 
propelling this great vessel at so high a s , namely, 
18 knots per hour, was one that demanded long and 
careful consideration. It was ultimately decided that 
it would be better to adhere to the single- screw 
arrangement, and to adapta propeller 24 ft. in diameter, 
driven by three sets of inverted “‘ tandem’’ engines, work- 
ing on three cranks disposed at an angle of 120 deg. with 
one another. The “ tandem’’ engine has the high-pres- 
sure cylinder placed in a line behind or above the low- 
pressure cylinder. Each high-pressure cylinder is carried 
7 three wrought-iron columns, thus giving plenty 
of light and easy of access to the stuffing-boxes; and 
also enabling the cylinder covers, which are made in 








halves, to be readily withdrawn. The slide valves are 
driven by an independent shaft, worked by two pairs of 
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mortice wheeis, one at each end of the engines, an arrange- 
ment which has the advantage of requiring comparatively 
small eccentrics. The crankshaft is a built shaft, and 
together with the screw shafting has been made by Sir 
Joseph Whitworth and Co., of their fluid compressed steel. 
The shafting is made hollow, and by the following process: 
Each length is made from a hollow cylindrical ingot, which 
while in the molten state is subjected a pos | hydraulic 
pressure. The ingot is afterwards reheated and placed on 
a mandrel and is then forged and drawn by hydraulic 
pressure, until it ultimately assumes the form of a double 
collared shaft. The leading particulars of the engines are 
as follows : 

There are three high-pressure cylinders 43 in. in dia- 
meter and three low-preessure cylinders 86 in. in dia- 
meter, and 6ft. stroke. The diameter of the crankshaft is 
25in., and of the crankpins 26in. The length of the main 
bearings is 33}in., and of the crankpins 28in. The crank- 
shaft, as built up complete, will weigh 64 tons ; had it been 
made of iron and solid, the weight would have been 73 tons. 
The propeller shafting is 24in. in diameter, and the hole 
through it 14in. in diameter. The thrust shaft has thir- 
teen collars, 39}in. in diameter, giving a surface of 6000 
square inches. This piece of shafting weighs 17 tons. 
The propeller shaft is 25in. in diameter, and 304 ft. long, 
and weighs 18 tons. The engine bedplate weighs 100 tons. 
The cooling surface of the condensers is 17,000 square feet, 
equal to nearly 17 miles 360 yards of tubing. ‘here are 
two air-pumps, 39 in. in diameter, and 3 ft. stroke; these 
pumps, and the feed and bilge pumps, being worked by 
levers attached to the aft and forward engines. There 
will also be a large centrifugal pumping engine, which can 
either be used for pumping heavy leaks, or to discharge 
through the condenser. There will also be three auxiliary 
pumping engines, for feeding the boilers, for bilge pump- 
ing, and for deck purposes. Steam will be supplied by 
eight cylindrical tubular boilers, fired from both ends. 
Each boiler is 14ft. mean diameter, and 19 ft. long, with 
a steam receiver 13 ft. long and 4ft. in diameter, and has 
six furnaces 3ft. 9in. in diameter, three at each end, so 
thatthere are forty-eight furnaces in all. The firebars 
are 6ft. long, giving a grate surface of 1080 square feet. 
The shell plates of the boilers, supplied by Sir John Brown 
and Co., are 24ft. Sin. long, 4ft. 4jin. wide, and l}in. 
thick, and weigh nearly 2} tons each; all the holes are 
drilled. The internal parts are of Bowling iron, and each 
furnace has its own separate combustion chamber. These 
boilers are constructed for a working pressure of 90 lb. 
per square inch. The engines are intended to work con- 
stantly at 8000 indicated horse power, although they are 
capable of developing 10,000 horse power indicated. 

The internal arrangements for the comfort and con- 
venience of the officers, crew, and passengers of the huge 
floating palace are to be of the most elaborate description. 
There are two large smoking-rooms, which will be highly 
decorated and fitted up in the most approved style, each 
saloon having a separate entrance. In the after deck- 
house there is a commodious saloon, which is to be fur- 
nished in the most elegant manner as a lounge for ladies. 
The upper saloon, or drawing-room for the use of passen- 
gers, is a handsome apartment in the form of a wide gallery 
with lounges round the sides and a large rectangular opening 
into the dining-room below. Above this opening is a large 
skylight richly ornamented. At the fore end of this saloon 
will be placed a grand piano, and at the after end is the 
staircase leading to the dining-room. The estimated weight 
of the vessel complete and ready for sea is 8000 tons, and 
her displacement at 26 ft. mean draught is 135,000 tons, 
so that she will have a dead weight of carrying power of 
5500 tons. The cubical contents of her hold will give her 
a measurement capacity of 7720 tons at 50 cubic feet to 
the ton. 

It is much to be regretted that on Tuesday last a fatal 
boiler explosion occurred on the City of Rome shortly 
before the launch. The boiler which exploded was a vertical 
tubular boiler which had been fixed on the deck in con- 
nexion with a donkey engine for hoisting purposes, and it 
was not far from the platform which had been erected in 
the bow of the vessel and on which a number of the invited 
guests were standing. Fortunately none of these were 
injured, but a foreman plater, Henry Welch, was killed on 
the spot, and another man, J. C. Lucas, was so seriously 
injured that he died shortly after his admission to the 
hospital. We are not yet in possession of any facts which 
would enable an opinion to be formed as to the canSe of 
the explosion. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.— The pig-iron warrant 
market was very strong last Thursday, and an advance in 
price to the extent of 5jd. per ton was obtained, the 
market closing at the best. Business was done in the 
morning at from 46s. to 46s. lid. cash, and from 46s. to 
46s. 3d. one month, the close being buyers at 46s. 1}d. cash 
and 46s. 3d. one month, and sellers asking 1d. per ton 
more. During the afternoon from 463. lid. to 463. 3d. 
cash, and from 463, 3d. to 46s. 5d. one month, were the 
quotations, and the market closed with buyers offering 
463. 3d. cash and 46s. 5d. one month, and sellers asking ld. 
per ton higher. Friday’s warrant market was very 
strong, and there was an advance in prices to the extent of 
6d. per ton, making on the week a gain of 114d. per ton. 
There were transactions in the forenoon at from 463. 3id. 
to 46s. 9d. cash, and from 463. 54d. to 463. 11s. one month, 
the market closing with buyers at 463. 9d. cash and 
46s. 11d. one month, and sellers near. In the afternoon the 
quotations ranged from 46s. J0d. to 453. 8d. cash, and from 
473. to 453. 10d. one month; and at the close of the 
market there were buyers at 46s. 9d. cash and 46s. 104d. one 
month, and sellers near. The market was active at the open- 
ing on Monday morning, and prices were further advanced 





to the extent of 4d. per ton ; but subsequently a reaction set 
in, and a decline of 8}d. per ton was made, and the market 
closed with the price 44d. per ton under those of Friday. 
In the forenoon business was done at from 463. 9d. to 
47s. 1d., and then again down to 46s. 9d. cash, and from 
47s. to 47s. 3d. and 46s. 114d. one month, the close being 
sellers at 463. 10d. cash and 47s. one month, and buyers 
near. There was aquiet market in the afternoon, and the 
quotations ranged from 46s. 7}d. down to 463. 4}d. cash, 
and from 463s. 9d. down to 463. 6d. one month, the market 
closing with sellers at 463. 4}d. cash and 46s. 6d. one 
month, and buyers near. Yesterday’s market was a little 
unsettled, but closed at the best point, being 4d. per ton 
over the previous day’s close. Business was done at the 
opening in the forenoon at 463s. 3d. cash—14d. down—but 
an improvement set in, and up to 463. 5d. cash was paid, 
and from 46s. 4}d. to 46s. 6d. one month; and the close 
was—sellers at 463. 44d. cash and 46s. 6d. one month, and 
buyers near. The range of the afternoon quotations wa: 
from 46s. 3d. to 46s. 5d. cash, and from 463. 5d. to 46s. 7d. 
one month, and the market closed with sellers asking 
46s. 5d. cash and 453. 7d. one month, and buyers near. 
The market opened this forenoon steady, the prices being 
463. 5d. cash, 463. 6}d., and 463. 7d. one month, gradually 
advancing to 463. 9d. and 46s. 10d. one month, ther reced- 
ing to 463. 9d. one month, but closing at 46s. 8d. cash— 
rather buyers, and 46s. 10d.one month. A considerable 
amount of business was done in the afternoon at 46s. 9d. 
to 463. 10}d. cash, and at 46s. 10}d. to 47s. one month ; 
and at the close there were buyers at 463. 9}d. cash, and 
sellers at 46s. 10}d. In consequence of the very favourable 
returns which have recently been published by the Board 
of Trade, the feeling of despondency that was ruling has 
been changed to one of hopefulness as to the future, and a 
certain amount of buoyancy that has set in has been due 
to the American buying of the past week, which has been 
on « larger scale than for many weeks past. It is reported 
that considerable freight engagements have been made 
with the regular Transatlantic steamers ; but whether this 
is simply a spurt or the beginning of a good demand remains 
to be proved. The improved tone that has now set in has 
encouraged investors, by whom a large amount of specu- 
lative business in warrants has been done. There has been 
a better demand for shipping iron, and there is a good 
general demand, dealers having bought freely from makers, 
and higher prices being required for nearly all brands, 
while the prices asked by second-hand holders are also 
decidedly firmer. The demand for hematite pig iron is 
somewhat improved, and the price is a little stronger. 
Since last report one blast furnace has been blown out, 
there being now 120 in actual operation, as compared with 
116 at this time last year. Six are engaged in the prodac- 
tion of hematite pig iron. Last week’s shipments of pig 
iron from all Scotch ports amounted to 12,331 tons, as 
against 11,660 tons in the corresponding week of last year, 
or an increase of 671 tons. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores at the end of last 
week stood at 562,326 tons, showing an increase of about 
64,500 tons since Christmas, and about 118,000 tons since 
June of last year. 


Ayr Harbour Trust.—At last Thursday’s quarterly 
meeting of the trustees for Ayr Harbour—Provost Steele 
presiding—it was agreed to purchase one of Priestman’s 
dredgers for use in the harbour, to lift about 100 tons per 
hour. It was reported that a pair of iron shear poles of 
50 tons capacity had been purchased for the shipment of 
very heavy materials at the harbour; and it was remitted 
to Mr. Strain to prepare specifications of the hauling-up 
machinery required for the new slip dock, with a view to 
the machinery being constructed by the local engineers. 


Proposed Signalling Station for the Firth of Clyde.— 
Lloyd’s Committee have made application to the Clyde 
Lighthouses Trust for accommodation at Cumbrae for an 
operator to work a telegraph signalling station there. The 
request has been granted by the Trust, so that there is 
now every prospect of having telegraphic communication 
from that quarter very soon. Lloyd’s Committee are also 
making inquiry as to which would be the best point in the 
North Channel—Tory, Innistrahul, or Rathlin—for esta- 
blishing another signalling station, and the same committee 
have further in view the propriety of establishing a signal- 
ling station at Pladda or on the Holy Isle. These telegra- 
phic signalling stations, if once erected and in proper 
working order, will be of immense service to shipping 
bound for the Clyde, and also for English ports. 


Aberdeen Harbour Works.—On Monday of the present 
week the Aberdeen Harbour Commissioners adopted a 
report of the Plans and Works Committee recommending 
the acceptance of the following tenders in connexion with 
the construction of the new graving dock : Graving dock, 
cofferdam, and other works, Mr. John Fyfe, Kenmay 
Quarries, Aberdeen, 34,4731. ; pumping machinery, Messrs. 
Drysdale and Pirie, Glasgow, 18140/.; Cornish boilers, 
Messrs. McKinnon and Co., Aberdeen. The excavations 
will be made by the workmen in the employment of the 
Harbour Trust. 

The Steel Company's Workers.—The Blochairn men are 
now back to their work, but the men employed at the 
Newton Steel Works are still out on strike. 








NOTES FROM THE SOUTH-WEST. 

New Junction Graving Dock.—The following are the 
dimensions of a new junction graving dock at Cardiff. The 
length of the dock in the clear between caissons is 420 ft. ; 
width at coping 77 ft., with an entrance each end 50 ft. 
wide, and depth of water on the sill of 19ft. The stone of 
which the dock is constructed was obtained from the Pwlly- 
pant quarries, and the grooves at each end of the dock, 
into which the caissons are fitted, are built of the hardest 
granite obtained from the Penryn quarries, Cornwall. The 
bottom of the dock is laid with a line of cast-iron portable 








sliding blocks, capped with wood, extending its entire 
length. The dock lies between the East Bute Dock Basin, 
and the West Bute Dock, each entrance being fitted with a 
wrought-iron boat-shaped caisson, constructed of angle- 
iron frames and skin plates, with oak stems, keel, and 
deck fenced on each side for passenger traffic, and rails 
have been laid down on the deck of the caisson on each 
end of the dock in connexion with the network of lines of 
railway extending all round the docks. Each caisson ig 
fitted with two large sluices and valves, by which the dock 
can be filled with water in about forty-five minutes. The 
caissons were built by the Messrs. Parfitt and Jenkins at 
their Roath Dock Works. The second caisson for the west 
end of the dock was fitted into its place about a week since. 
The whole of the pumping machinery for discharging the 
water from the graving dock was desigued, constructed, 
and erected by the Messrs. Parfitt and Jenkins, and com- 
pleted by a new company which took over the firm’s busi- 
ness. The designing and enginsering of the dock has been 
carried out by Mr. James MeConnochie, of London. Tho 
construction of the dock has been successfully affected by 
Messrs. Kirk and Randall, of Woolwich, who have also 
contracted for extensive engineering works, offices, &c , to 
be erected in connexion with the dock. The new workshops 
will be one story in height and are over 500 ft. in length. 
The whole of the dock and yards will be illaminated by the 
electric light. The contractors have commenced to remove 
the dam at the West Dock end, and as soon as that has been 
removed the graving dock will be completed and in perfect 
working order. Three pairs of new gates for the West 
Dock, which were partly constructed by the Messrs. Parfitt 
and Jenkins, and since completed by the new firm, will then 
be put in place of the existing old ones, during which time 
the junction graving dock will be used by the trustees of 
the Marquis of Bate, asa junction only, and as soon as 
the new gates have been erect2d and in working order, the 
new dock will be again handed over to the Cardi Junction 
Dry Dock and Engineering Company (Limited), and opened 
by them for ship repairs . 

The Bristol Channe!.—The National Defence Committee 
have been inspecting the coasts of the Bristol Channel on 
all sides to determine on the plans most suitable for the 
erection of coast defences. 

Cardif.—Business during the past week has been rather 
restricted, but the demand for all descriptions of steam 
coal remains active, and prices are well sustained. There 
has been some inquiry for iron. Last week’s clearances 
were as follows: Coal, 98,655 tons; iron, 1855 tons; 
patent fuel, 450 tons; and coke, 900 tons. The imports 
of iron ore were 800 tons from Bilbao and 2797 tons from 
other sources. 

Cwmavon.—Paddlers who have been on strike for the 
last five months have accepted, unconditionally, the prices 
offered them at the outset by the masters. Work will 
be resumed as soon as the furnaces can be put in proper 
repair. 

The Parkend Collieries.—It is stated that these collieries, 
which stopped upwards of a year since, have been disposed 
of to Messrs. Lentner, Edelstein, and Matthews, who 
formally took possession—after the payment of a sub- 
stantial deposit —last week. Temporary arrangements 
have been made with Mr. S.J. Thomas for a restart in 
coal-getting. 

Tharsis Copper Company.—The directors of the Tharsis 
Copper Company, East Moors, Cardiff, have intimated 
that they intend paying a dividend of 25 per cent. for the 
past year, writing off, in addition, 62,0001. for depreciation, 
adding 30,0001. to the reserve fund, and carrying to the 
next account 18,0001. 


The Scilly Islands.—Ten years since money was voted 
by Parliament for the fortification of the Scilly Islands, 
but local obstacles caused the abandonment of the project. 
The increased importance of Scilly products has caused the 
subject to be re-opened, it being undesirable that land 
whence hostile ships might sweep off 2009 cattle and other 
provisions should be altogether unprotected. On Monday 
the Coastguard Committee, consisting of Admirals Philli- 
more and Boys, Captain Sir Digby Murray, Colonel Smith, 
and other officers, returned from Scilly, having selected 
points which they considered should be fortified, one being 
the ancient Start fort, which has to be reconstructed. 

Newport.—Coal prices are not materially changed, and 
there are several houses which seem well able by the state 
of their engagements to sustain the improvement which so 
far bas characterised 1881. The iron and steel works in 
the district are still busily employed upon old orders. Iron 
rails are quoted at 51. to 5/. 53. per ton free on board, and 
steel rails at 61. to 61. 5s. per ton. In iron ore no improve- 
ment is discernible, the demand continuing without anima- 
tion. Last week’s clearances comprised 12,785 tons of coal 
and 3677 tons of iron. The imports included 1460 tons of 
iron ore from Bilbao, other quarters having sent forward 
3116 tons. 


Coal-winning at Machen.—Messrs. W. and E. Beddoe, 
of Llancaiach, who have been driving across the measures 
at the Bovil Works, Machen, near Newport, for several 
months, struck the ‘‘ black vein’’ of steam coal last week. 
The vein is nearly 5 ft. thick. 


Swansea.—Coal and patent fuel show a considerable 
improvement, in addition to which there is a steadier tone 
apparent. One or two important contracts have been con- 
cluded. The steam coal clearances for the past week show 
an increase of nearly 2000 tons as compared with the 
previous week. In patent fael an increase of nearly 4000 
tons is shown. Iron shows no change of importance. In 
view of the present low price of iron, it is certain that 
before the end of next month the output, both at home and 
abroad, must be redaced. Steel rails remain steady. Tin- 
plates remain as flat as ever; ordinary cokes are nuw 
being sold at Liverpool as low as 15s. 
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MR. ANDERSON’S PATENT BILL. 
AFTER some discussion this Bill was read a 
second time on Wednesday. The President of 
the Board of Trade seemed anxious that the 
matter should stand over; but whilst assuring the 
House he was very sensible of the importance 
which was rightly attached to this question, he was 
not in a position to give a pledge as to the course 
which the Government would be prepared to take 
in a future session. He said he should be anxious 
to deal with it at the earliest possible moment, and 
he hoped that with this assurance the honourable 
member for Glasgow would be satisfied. We have 
already had enough of delay; too much has been 
from time to time attempted, and as the result, 
nothing has been done. 
It was not to be expected that the Government 
would be prepared to deal with the question this 


session, regard being had to the state of public 
business ; but it is satisfactory that Mr. Anderson’s 
Bill, imperfect as it may be in some respects, has 
passed the second reading. That fact goes far to 
mark the strong feeling that prevails in favour of 
reform, as also to indicate in the main what direc- 
tion it should take. 

Unfortunately, in an assembly like the House of 
Commons, there are necessarily many who, whilst 
more or less acquainted with the outline principles 
of patent law in a theoretical sense, yet have no 
practical experience of the actual working of pro- 
visions of various kinds. Even Mr. Chamberlain 
seems to have forgotten that in the United States, 
patents are granted for 17 years, and in both Bel- 
gium and Spain for 20 years, for he is said to have 
stated that the term now given to English patentees 
is at least as favourable as that given in foreign 
countries. Another member is reported to have 
urged the desirability of taking some guarantee 
from a patentee that, if not able to make use of 
his invention, he would transfer his right on 
equitable terms, so that the invention might not be 
lost to the world. When one hears of such a 
suggestion, the natural inference is that the party 
makiag it had in mind anumber of instances where 
patentees could not work their own inventions, and 
would not allow others to do so. What might be 
the particular aim of such conduct it is not easy to 
guess. Nor is it clear how the ultimate result 
could be loss of the invention to the world. The 
full specification a patentee} is bound to file, is, in 
itself, usually speaking, a sufficient guarantee that 
the invention shall ultimately come into the public 
domain. Such vague theoretical suggestions are 
apt to create in the public mind misgivings of a 
kind wholly unwarranted by facts. 

Again, we trust the House will hesitate long 
before drifting into the serious error of creating 
a system of interference under the denomination 
of a Board of Examiners. When an honourable 
member speaks of commissioners whose certifi- 
cate should give a complete validity to the patent 
of an inventor, we can only conclude that the 
proposer has yet much to learn as to the prac- 
tical operation of our own and other patent laws. 
That something might be done to secure a better 
definition of what a patentee conceives to 
the peculiarity of his invention may be admitted. 
But we do not call to mind any patent law 
which provides that a patent when granted shall 
not be open to question; and we have seen 
too much of the effect of official interference in 
other countries not to know how detrimental it 
would be to create in our own a Board of Examiners 
with arbitrary powers. 

It is desirable to provide better indices, and to 
lower the 'fees—and also it is advisable that the 
latter should be payable by annual instalments. 
Byjthis plan, he who intends to keep up and work 
his patent can, if he so please, pay up in advance, 
even as some few now do, notwithstanding the 
heavy duty. On the other hand, the patentee who 
has in his own mind practically abandoned the 
idea of working out his patent, will soon tire of 
paying the annual fee—as is shown by statistics 
of French and Belgian patents—and the ground 
will be the sooner cleared for those who may 
wish to follow in the same direction, but a step 
or two in advance. We shall probably have more 
to say on the subject at an early date. 








AUTOMATIC VACUUM BRAKES. 

WE give on page 628 of the present number a 
report, recently made by Mr. F. J. Bramwell and 
Mr. E. A. Cowper to the Midland Railway Com- 
pany, on the subject of the relative advantages of 
the Sanders and the Clayton systems of carrying 
out the principles of the Sanders and Bolitho auto- 
matic vacuum brake, this report being accompanied 
by a letter in which Messrs. Bramwell and Cowper 
further express their opinions as to the suitability 
of these brakes for employment on passenger trains 
generally. The contents of this report are certainly 
of great importance to all travellers on the Midland 
line, on which the above-named brakes are used, 
and in the interests of the travelling public we 
deem it right that prominent attention should be 
directed to certain conclusions arrived at by Messrs. 
Bramwell and Cowper, the more so as strenuous 
efforts have recently been made to extend the 
employment of the Clayton brake to other lines 
than the Midland. . 





We have no intention of discussing here the 


relative advantages of the automatic vacuum, and 
other brakes as mere train-stoppers—although we 
may remark that the stop made in 210 yards from 
‘a speed of 393 miles per hour, as quoted in Messrs. 
Bramwell and Cowper’s letter, is certainly very far 
from being a remarkable performance—but we 
desire to call attention to a most serious defect in 
| the Clayton system, which appears to us sufficient 
| in itself to entirely condemn that brake. We allude 
| to the fact that with the Clayton system it is 
| impossible to apply the brake for more than a short 
period continuously. We must own to have read 
with great surprise Messrs. Bramwell and Cowper’s 
remarks on this head, while our astonishment at 
finding that they apparently regard this defect so 
lightly is most materially increased by learning the 
| remedy they suggest. 

Those familiar with the continuous brakes now 
in use well know that one of the features of the 
Clayton system is the provision of a leakage hole 
in each brake piston, the hole allowing the brake to 
| “leak off” after it has been applied a certain—or 
perhaps we should rather say an uncertain—time, 
this arrangement having been adopted by Mr. 
Clayton to give facilities for shunting carriages, 
and for other reasons which we need not enter 
into here. Now it is evident to all familiar with 
railway working that we have in this arrangement 
a most dangerous feature. In the train experi- 
mented upon by Messrs. Bramwell and Cowper, 
the leaking off, they report, occupied two minutes ; 
but it will readily be understood that in the con- 
ditions of ordinary practice even this brief period 
could not be guaranteed, and with even slight 
piston leakages due to wear and tear, added to the 
leakage designedly provided for, the brakes might 
very easily leak off in one minute or less. 

Even supposing that the continued application 
of the brakes for two minutes could be guaranteed, 
however, let us see what the defectmeans. Messrs 
Bramwell and Cowper in the paragraph 3a of their 
report appear to regard this defect as applying 
only to a severed train, and we will consider this 
case first. After stating that the Clayton brake 
leaked off in two minutes, the reporters say : “In 
“our opinion, however, the two minutes during 
“which the Clayton brakes hold on, afford ample 
“opportunity for the application of the guards’ 
“hand brakes, or should the train be on so steep an 
“ incline that the guards’ brakes would not suffice 
“to hold it, the two minutes are sufficient to admit 
* of the application of * scotches’ to the wheels.” The 
italics are our own, and were the subject not such a 
serious one we should be tempted to think that in 
the sentence we have emphasised Messrs. Bramwell 
and Cowper were perpetrating an elaborate joke at 
the expense of the Midland Railway Company. 
In the event of a portion of a train breaking 
away, some time will, in the vast majority of cases, 
elapse before the rear guard is aware of the acci- 
dent. He must then, according to Messrs. Bram- 
well and Cowper’s suggestions, apply his hand 
brake, and having done this he must, if on a steep 
gradient, devote the brief remaining period during 
which the continuous brake power will exist to 
“scotching” the wheels of his train. We do not 
know whether the Midland Company propose in 
future to carry a small cargo of “scotches” as 
part of the equipment of each guard’s van, but 
they will certainly fail to give full effect to the 
report we publish if they omit todo so. Further it 
would be desirable to erect permanent notice boards 
(illuminated after dark) informing guards as to 
the gradients on which the scotching process was to 
be performed, as a few seconds’ delay, or an 
error of judgment on a guard’s part, would probably 
render it impossible to secure the safety which the 
timely application of scotches would perchance 
afford. Seriously we cannot imagine how a brake 
with such a defect as we have pointed out can be 
regarded by Messrs. Bramwell and Cowper as 
fulfilling the requirements of the Board of Trade. 

We have, above, only referred to the defect of 
the leakage arrangement on the Clayton brake in 
the event of a breakaway, but in the course of 
ordinary working it is equally important, particu- 
larly on a line with long and severe gradients, such 
as the Midland. To be unable on such a line to 
apply continuous brake power for more than two 
minutes together we regard as a fatal defect, and 
it is difficult to understand how it is tolerated. 
Moreover, even for this brief period the brakes 
cannot, in the Clayton system, be fully applied, 
for, as Messrs. Bramwell and Cowper point out, 
the leakage arrangement prevents the regulation 
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of the power of the brakes, “and the result is that 
“ after the driver has, in descending a long steep 
“ incline, applied them, their holding power gradu- 
“ ally diminishes, involving the temporary taking 
“« off the brakes during the remaking of the vacuum 
“ preparatory to their re-application.” In other 
words, after a driver has run down a steep gradient 
for a couple of minutes or so, there is every chance 
of his finding himself without continuous brake 
power at a time, perhaps, when he may seriously 
require it. It is difficult to see how even recourse 
to “scotches” could be of service in this case. 

The facts recorded in the report we have printed 
suggest many points for comment besides that 
upon which we have spoken above, but the demands 
upon our space this week compel us to defer deal- 
ing with these. Apart from the opinions expressed 
in the supplementary letter, Messrs. Bramwell and 
Cowper’s report will have done good service if it 
brings clearly before the Midland directors the 
dangers attendant on the brake they are now 
largely using. After having this report before 
them, they cannot claim to be uninformed on the 
subject, and they will be incurring a most grave 
responsibility if they disregard the lessons which 
the facts recorded in the report disclose clearly to 
all experienced in railway management. 








THE IRONFOUNDERS’ SOCIETY. 

Tur seventy-first annual report of the above- 
named Society is not quite so discouraging as its 
predecessor ; the latter declared that 1879 was 
“such a year of hardship and trial for our members 
as it has never been our lot to es while 
the present one says: “We are glad to say that 
1880 has passed away without leaving behind it the 
bitter recollections of its immediate predecessor.” 
It adds, however, that “it has not realised the 
favourable impressions which were expected regard- 
ing an improvement in trade at the beginning of 
the year.” The cause of this is attributed, by 
the report, to “the turmoil and uneasiness seen 
and felt in some parts of our empire.” “Still,” it 
is said, “in defiance of these circumstances, the 
past year has been very much better as regards 
trade than either of the years immediately preced- 
ing it,” since 1876. The outlook at the beginning 
of the present year, 1881, was not considered to be 
reassuring, and is still regarded as being somewhat 
clouded, in so far as this particular branch of 
industry is concerned. 

The report for 1880 consists of 160 pages, and 
43 pages of introductory matter; of the former, 
78 pages are devoted to branch reports; 22 pages to 
an epitome of the year’s accounts; 15 pages to a 
list of entrances and exclusions of members ; 
5 pages to an obituary of deceased members; 
31 pages to an account of the auxiliary or strike 
fund, in which are given the causes of the various 
disputes, of delegations connected therewith, places 
where disputes arose, costs in each case, &c.; the 
remainder being taken up with votes and divisions, 
instructions to officials, and the names and addresses 
of the officers and club houses of the Society. The 
43 pages of introduction are occupied with the 
general report, statements of income and expendi- 
ture, the progress of the Society and its work, 
tables and summaries, general balance-sheet, and 
similar matter. 

At the end of the year 1880 the Society had 
111 branches and 11,247 members; the number of 
branches is the same as last year, 1879, but the 
number of members shows a decrease of 667. The 
secretary points out that the latter must be a mis- 
take by 82, as the number of admissions in 1880, 
added to the number on the books at the end of 
1879, with the number of exclusions, and of 
deceased members subtracted therefrom, ought to 
leave a total of 11,329 good on the books. Those 
lost by death and exclusion were 981; the new 
members admitted were 396, the decrease would, 
therefore, appear to be 585 during the year. 

The net income for the year from all sources was 
45,9351. 17s. 9d.; in 1879 it was 42,547/. 7s. 1d., 
showing an increase last year of 3388/. 10s. 8d. Of 
the total amount contributed 44,835/. 8s. 6d. was 
by weekly contributions ; entrance fees and pro- 
position money, 461/. 6s, 2d. ; fines, 263/. 16s. 2d. ; 
accident levies, 11/. 15s.; benevolent levies, 
113s. 7s. 9d.; contributions to widows’ and orphans’ 
fund, 22/. 19s. 6d.; auxiliary levies, 7/. 16s. 2d. ; 
dividends and bank interest, 112/. 6s.; sale of 
reports, cards, rules, emblems, &c., 411/. 15s. 2d. ; 
returned cash, railway fares, sick pay, donations, 


&c., 2627. Os. 1d.; acknowledgments from honorary 
members, 107/. 2s. 5d. ; the balance being made up 
of various items and of loans received. 

The total expenditure for the year was 
41,3017. 2s. 9d; for 1879 it was 80,809/. 6s. 8d., 
showing a decrease on the year of 39,5087. 3s. 11d. 
The chief payments were as follows: Sick benefit, 
61062. 5s. 3a.: funerals, 1565/.; superannuation, 
4144/7. 14s. 10d.; accidents, 1130/. 10s. 3d.; 
benevolent grants, 21/.; out-of-work relief, 
24,344/. 10s. 6d. These amounts show a decrease 
on account of donation, or out-of-work relief, of 
33,1667. 7s. 6d.; sick pay of 154/. 12s. 2d.; and 
funerals of 5957. On the other hand there has 
been an increase on account of accidents of 186/. 
lls. 8d.; and for superannuation of 420/. 10s. 10d. 
The total amount spent on those benefits last year 
was 37,312/. Os. 10d. 

The cost of disputes or strikes during the year was 
3097. 4s. only. The year previous it amounted to 
5386/7. 12s. 7d., showing a decrease in this item 
alone of 5077/. 8s. 7d. The report congratulates 
the members on the fact that so little of their 
money was spent in the way of strikes, and urges 
that, as we have all the world to compete with, it 
behoves both sides to adapt themselves to the con- 
ditions of trade, and to be guided by mutual for- 
bearance and goodwill in their dealings one towards 
the other. 

The management expenses are given in detail, 
and may be summarised thus : 

Salaries: 111 branches and general office. £ s. d. 
Secretaries (111) ... eee e«- 1099 9 9 
Presidents ... oes ane eee 97 11 11 
Treasurers... <0 seo eve 4210 2 
Auditors (226)... eee eee 
Visiting stewards, sick chiefly ... 14515 0 
Check and cash stewards - 
—— expenses—time and tra- 





velling expenses... seo os 21 8 6 
Executive and appeal committees— 
time and expenses ... eee ove 41 3 0 
Rent of offices and club-rooms, in- 
cluding fuel, gas, rates, and taxes 414 18 10 
Printing, stationery, books, and 
emblems ove ove eee » 80018 1 
Postages, parcels, money orders, tele- 
y oe eee am « 18 0 8 
Banking expenses, time and expenses 
of trustees, &c. nun eco sa 15 7 9 
Goods, repairs, removals, &c. ose 9 6 3 
Law expenses, errors in book-keep- 
ing, bad coin, &c. ... a eee 311 10 
Total for the whole Society, 111 —— 
branches » 313315 7 


Of this amount, however, 411/. 15s. 2d. was 
returned as income by the sale of reports, rules, 
cards, emblems, &c., leaving 2722/. 0s. 5d. as the 
real cost of management, out of a total income of 
45,935/. 17s. 9d., or about 5$ per cent. There is 
not a single item either for defalcations, deficiencies, 
or prosecutions during the year; and the whole 
amount spent in legal costs, loss by errors, and 
bad coin was 3/. 11s. 10d. as above stated. 

The cash balance in hand at the end of the year 
was 7702/. 11s. 8d., as against 1908/. 14s. 10d. 
at the close of 1879; showing an increase of 
57931. 16s. 10d., on the year. To this balance 
must be added the arrears due by members of 
3660/., so that the total worth of the Society would 
be 11,3627. 11s. 8d., exclusive of branch property 
and goods at the general office. In 1876 the cash 
balance of this Society was 65,395/. 6d. 7d. ; but in 
the last four years they have spent in benevolent 
purposes alone 198,160/. 2s. 4d., exclusive of strikes 
or disputes. 

The income and expenditure of the general 
office are given separately. The income, including 
cash balance from 1879, was 1548/. 11s. 8d.; the 
total expenditure was 1304/. 15s. 4d.; the latter 
includes cost of 53 executive meetings—time and 
expenses, 39/. 11s. 6d.; general secretary's salary, 
1301. ; assistant secretary 109/. 4s.; chairman and 
auditors, 1/7. 10s. ; rent, coal, gas, rates and taxes of 
general office, 75/. 15s. 3d.; the balance being for 
printing, stationery, postages, &c. In the printing 
account is included cost of 76,325 monthly reports, 
eight pages each ; 11,750 annual reports of 183 pages 
each ; and over 5000 issues of notices, forms, sum- 
monses, cards, and other printed matter. These of 
course entail a corresponding outlay for postages 
and the like. 

The death list contains the names and particulars 
as to age, date of death, cause of death, &c., of 119 
members, and of 91 members’ wives. In both sexes 
the chief causes of death were heart, chest, and 
lung diseases. The average ages were, however, 
high ; the average of the males was 48 years and 





three months ; of the females 47 years and eleven 


months. In 1879 the list was far heavier and the 
averages less than in 1880, Even a partial revival 
of trade affects this branch of the Society's opera- 
tions, as well as sick and donation funds. 

The total amounts paid for benevolent purposes 
alone, — irrespective of strike pay or cost of 
labour disputes during the past thirty-three years, 
are thus summarised: 


Donation (out of work), benefit £ s. d. 

and travelling ... ove «» 510,895 7 3} 
Sick benefit see doe ee 126,223 16 1) 
Superannuation allowance «. 52,313 9 6} 
Funeral benefit, members and 

their wives eve ose ose 37,200 5 44 
Accident benefit, total or partial 

disablement ... ais a 26,525 0 1k 








753,158 18 5} 

In addition to the above, 4712/. was spent in 
emigration benefit during twelve years, the largest 
grants for this purpose being in the years 1867 and 
1873, respectively. Latterly this fund has not been 
drawn upon. Some thousands of pounds have also 
been given in benevolent grants to distressed 
members, and to other trades when in distress, by 
the Ironfounders’ Society. 

Although the state of trade in this branch is 
not, as yet, so encouraging as it was anticipated it 
would be, the signs of amendment are considerable : 
during the month of January, 1880, the number of 
members on donation benefit was 2043, during 
December the number stood at 1058—a diminution 
of nearly one-half. Unfortunately, according to 
the monthly report, there is an increase now of 
nearly 100 on the funds. Notwithstanding the 
enormous strain on its funds during the last four 
years, the financial condition of the Society is not 
nearly so bad asit was after the crash of 1866; but 
it is somewhat remarkable that during the last 
fifteen years eleven of those years have been years 
of severe pressure to the Society, and only four 
can be said to have been thoroughly prosperous. 
And the worst feature in the case is that the strain 
is chiefly on the out-of-work fund. 








THE MAXIM SYSTEM OF ELECTRIC 
ILLUMINATION BY INCANDESCENCE. 

A MosT interesting system of lighting by elec- 
tricity, the invention of Mr. Hiram 8. Maxim, is at 
the present moment being introduced into this 
country by Mr. N. J. de Kabath, the financial 
representative of the United States Electric Light- 
ing Company of New York, the scientific manage- 
ment being entrusted to Mr. Joseph Lockwood, one 
of the electrical staff of the Weston Electric Light 
Company, assisted by Mr. Charles W. Farquhar. 

The Maxim system, the various apparatus of 
which we illustrate in the present notice, is, like the 
Siemens, the Brush, and the Lontin, a complete 
system in itself, having its own special machines or 
generators, as well as lamps peculiar to itself, and 
it would be difficult to say whether the Maxim 
machine or the Maxim lamp is the more charac- 
teristic and original feature of the system. Of 
the two we are inclined to give to the generating 
apparatus the credit of the greater novelty on 
account of the arrangement by which the strength 
of the current is regulated to the work it has to do, 
this regulating apparatus being upon an altogether 
new and most ingenious automatic principle. 

The generating apparatus of the Maxim system, 
like the Siemens and Gramme alternate current 
machines, as well as the dynamo-electric generator 
of M. Lontin, consists of two distinct machines, 
(1) an electric generator whose magnetic field is 
produced by powerful electro-magnets, and whose 
current is utilised in the lamp circuit, and (2) a 
smaller machine on the dynamo-electric principle, 
the current from which is utilised exclusively for 
exciting the field magnets of the large machine. 
The Maxim system has moreover, in addition to 
these, a third form of apparatus to which we have 
already briefly referred, viz., a current regulator by 
which the strength of the current in the lamp 
circuit is automatically controlled and adjusted to 
the number of lamps in action. 

The Maxim machine which we illustrate by Fig. 1, 
p. 611, bears (on account of the disposition of its field 
magnets, and the arrangement of its magnetic field), 
a remarkable resemblance in general appearance to 
the small Siemens exciting machine used for the 
alternate current generators, or to one of the large 
Siemens machines set up on end so as to place its 
magnet helices ina vertical position. ‘The machine, 
however, differs entirely from the Siemens machine 





in the construction of the rotating armature, which, 
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instead of being in the form of a solid cylinder 
having its various wire sections passing over its 
ends from one side to the other, is in the form of a 
cylindrical ring or tube, its coils being wound 
longitudinally inside and outside the ring as in the 
Gramme armature, of which it is a modification; but 
it differs from the Gramme armature in the fact 
that its length is considerably greater than its 
diameter, in other words, that it is rather in the 
form of a tube than of a ring. It also differs 
from the ordinary Gramme armature in having two 
commutating cylinders, one at each end of its axis, 
and the coils of the armature are connected alter- 
nately to these two commutators; that is to say, 
if the wire sections were numbered consecutively 
1, 2, 3, 4, &c., all the even numbers are connected 
with one commutator and the odd numbers with 
the other. The Maxim machine is in physical 
principle a combination of the Gramme and Siemens 
machines, and may, in that sense, be described 
generally as a Gramme armature working in a 
Siemens magnetic field, but it has, in constructive 
detail so many points of originality as to give to it 
a separate and distinct position among electric 
generators. 

Referring to the engraving, Fig. 1—which 
represents the principal machine connected up as 
a dynamo-electrical machine, exciting its own 
magnets, and requiring, therefore, no separate 
exciting machine—it will be seen that the field 
magnets consist of two sets of iron bars of rect- 
angular cross section, surrounded at the upper and 
lower ends by rectangular coils of insulated wire, 
which are so connected together that the current 
traverses them in series, and in such directions as to 
produce a line of North polarity along the middle 
of one set of curved iron bars, and a similar line of 
South polarity along the corresponding medial line 
of the opposite set of bars, thus producing an 
intense magnetic field between them, within which 
the armature cylinder is rotated at a speed of about 
900 revolutions per minute. This armature consists 
of a quantity of soft iron wire coiled into the form 
of a cylindrical tube about 15 in. long and about 
12 in. in diameter, and wound after the fashion of 
a Gramme ring with a set of sixteen sections or 
helices of insulated copper wire, each helix consist- 
ing of four wires, the ends of which are connected 
to the sixty-four sections of the commutators. The 
system of winding, as well as the disposition of the 
electro-magnets, is best shown in the illustration of 
the smaller machine, Figs. 3 and 4, the ring and 
magnetic field of which are very similar in form to 
those of the large machine, but the armature of the 
large machine differs from that of the exciter in 
the fact that its contiguous coils are connected 
to different commutators, eight coils being attached 
to the commutator at one end of the shaft and the 
eight alternate and remaining coils being coupled 
to the other, so that the ring may be regarded as 
two armatures in one, each producing a distinct 
set of currents, which by a very ingenious com- 
mutating switch shown at the top of Fig. 1 and in 
plan in Fig. 2, can be united either in parallel 
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circuit or in series. Referring to the latter figure 
this switching apparatus consists of four pieces of 
brass A, B, C, and D, separated by channels shown 
in the figure, while at M, N, and P are peg-holes 
into which conducting pegs can be inserted when 
required. On each of the brass pieces A, B, C, and 
D is a binding screw, which can be connected by 
wires respectively to the top or bottom brushes of 
eithercommutatoror tothe lamp circuit. By inserting 
conducting pegs in Mand N, A isconnected to B and 
Cto D. In inserting a peg in P, B is connected to 
C, but both are insulated from A and D, and by 
this means the machine can be arranged to supply 
currents of high electromotive force to circuits of 
high resistance, or by combining the two currents 
of the machine in parallel circuit, can be arranged 
to produce a great quantity of current io a single 
are. Fig. 1 represents the machine arranged 
as a dynamo machine for a single-are light, the 








whole of the current being caused to traverse the 
coils of the field magnets; but, for incandescence 
lamps, or for circuits in which the work is at all 
varied, the current from the machine flows direct 
into the external circuit, and the magnets are 
excited by the current from a second machine and 
regulator, which we illustrate in Figs. 3 and 4, 
the former being a general perspective view and 
the latter anend elevation. This apparatus, which, 
with its regulator, more than anything else, 
is the characteristic feature of the Maxim system 
of generating currents, as his incandescence electric 
lamp is the distinguishing characteristic of his 
system of utilising the current, consists of a small 
dynamo-electric machine, very similar in construc- 
tion to the larger machine just described, but 
fitted with but one commutator and a single pair of 
brushes, and having its armature cylinders wound 
with a single set of coils;in all other respects, 
except in size, the exciting machine is similar in 
principle and general construction to the lighting 
machine. 

The method by which the current from the 
machine, and therefore the intensity of the mag- 
netic field of the large machine, is adapted to the 
work on the lighting circuit, is most interesting 
and highly ingenious. On referring to Fig. 3 it 
will be scen that the collecting “brushes,” which 
consist of a bundle of flat copper springs or plates, 
are mounted upon a rocking frame, which is 
capable of being rotated through a certain angular 
distance upon the armature spindle by means of a 
bevel arc, which is geared into by a bevel pinion 
on a vertical shaft shown on the right of the figure, 
and this shaft is actuated by a horizontal shaft 
through the intervention of a pair of bevel pinions. 
At the opposite end of the horizontal shaft is a 
spurwheel gearing into two others, which are 
respectively pivotted to two ratchet wheels, shown 
in Fig. 3, but more clearly in the elevation, Fig. 4, 
a portion of the framework being cut away to 
show the position of an oscillating pawl between 
them, to which a reciprocating motion is communi- 
cated by means of a rocking lever worked by a 
small connecting rod and crank, clearly shown in 
Fig. 4. Above this ratchet gearing is a small table 
supported on four pillars, and to the top of this 
are attached two electro-magnets ; the coils of one 
are of considerably higher resistance than those of 
the other, but it is with that of the higher resist- 
ance that we have to do at present. Above the 
upper pole of this magnet is a soft iron armature 
supported on a lever, which, by means of an 
adjustable tension spring, shown on the left of 
Fig. 4, can be balanced, not only against the weight 
of the pawl, to which its opposite end is attached 
by an elastic connecting rod, but also against any 
required magnetic attraction of the electro-magnet. 

The mechanical action of the apparatus is as 
follows: during the working of the machine a reci- 
procating motion is, by means of a small crank and 
rocking bar, communicated to the pawl, and in the 
normal position to which the upper lever is adjusted 
simply moves backwards and forwards between the 
ratchet wheels without touching either. If, how- 
ever, the magnetic intensity of the electro-magnet 
diminishes, its attractive force is overpowered by 
the tension of the adjustment spring, the lever 
rises, and the pawl is lifted so as to gear into the 
upper ratchet wheel, and the whole train of counter- 
shafts will be set into motion in one direction, 
the collecting brushes moving around the com- 
mutator towards the point of minimum efficiency; 
the current sent into the magnet coils of the 
large machine will, therefore, be weaker, thus 
diminishing the intensity of the magnetic field, and 
therefore of the current induced in the armature 
rotating within it. If, on the contrary, the magnetic 
intensity of the electro-magnet of the regulator 
increase, the reverse action will take place, the pawl 
will engage in the teeth of the lower ratchet wheel, 
and the brushes will be moved towards the point 
of maximum efficiency, and the magnetic field of 
the larger machine will, therefore, be intensified. 
The mechanical details are so proportioned and 
arranged that the brushes can be moved through a 
range which is limited on one side by the zero of 
efficiency, that is to say, the neutral plane of the 
magnetic field, and on the other by the point at 
which the maximum current is collected by the 
brushes, and between these two extremes the 
efficiency of the machine can be varied by stages 
corresponding to the motion of the brushes caused 
by the rotation of ratchet wheels through an 
angular distance equal to the pitch of their teeth. 





In order to make the work on the lighting circuit 
control the smaller machine, and therefore the 
strength of its own current, the regulating electro- 
magnet is placed in a shunt circuit derived from 
the lighting circuit of the large machine. This 
arrangement will be readily understood by refe- 
rence to the diagram, Fig. 5, in which M represents 





the large machine, and R the regulating portion of 
the smaller machine, P and N are the wires leading 
from and to the lamp circuit, and « and y are fine 
wires forming, with the electro-magnet to which 
they lead, a shunt circuit of comparatively high 
resistance to the main circuit of the large machine ; 
and, as the current from one terminal of the large 
machine to the other has two paths open to it, one 
through the lamps and the other through the regu- 
lating magnet of the smaller machine, it follows 
that the strength of the current flowing through 
the latter depends upon the relative resistances of 
the two circuits; and, as the resistance of the 
magnet circuit is fixed, while that of the lighting 
circuit is variable according to the number of lights 
in action, it further follows that the addition or 
subtraction of one or more lights from the circuit 
immediately affects the strength of the derived or 
magnet circuit, and so adjusts the brushes to collect 
just sufficient current to give to the magnetic field 
of the large machine an intensity which is sufficient 
and no more than sufficient for its work. 

From the above described arrangement of circuits 
it is obvious that should a large number of lamps 
be suddenly cut out of circuit, through the sudden 
interruption of one of the branch circuits by the 
accidental rupture of the wire or from any other 
cause, there would be great danger of the lamps still 
incircuit being destroyed by the whole of the.current 
being divided over a smaller number, and more- 
over, there would be a great risk in such a case of the 
machine itself being injured. To protect the system 
against one or either of such results is the object 
of the second magnet, which is shown at the top of 
Fig. 3, and which while being of ‘lower resistance 
than the regulating magnet which actuates the 
pawl, is included in the same circuit. This second 
or guard magnet is provided with an armature 
similarly mounted to that of the regulator, but its 
lever, instead of actuating a pawl, is in fact a mag- 
netic relay or switch, forming, when the current is 
at its normal strength, a part of the circuit of the 
helices of the field magnets of the small machine. 
The moment that the strength of the magnet 
circuit increases beyond that to which the switch 
armature is adjusted, the armature of the second 
magnet is attracted and the field magnets of the 
small machine are therebyjimmediately jcut out of 
the circuit, the exciting current ceases, the intensity 
of tle magnetic field of the large machine is thereby 
reduced to zero, and the main current is for a 
moment suspended, causing a momentary extinc- 
tion of the lights but saving them from destruction 
and the machines from injury. 

The lamps employed by Mr. Maxim are in 
general appearance very similar to those devised by 
Mr. Swan, of Newcastle,* and like it, consists of a 
fine filament of prepared carbon in the form of a 
loop enclosed in a glass globe from which the air has 
been exhausted, and becoming incandescent under 
the influence of a current of electricity flowing 
through it, produces a light of any required power 
between 20 and 60 candles. Mr. Maxim has given 
to the carbon filaments various forms such as simple 
loops, Maltese crosses, and other shapes, but the form 
which appears to have produced the most satis- 
factory results, and which is adopted at the present 
time, is a double loop of the form shown in the lamp 
illustrated in Fig. 6, and which thus forms a sort 
of gridiron grating, having four incandescent 
vertical filaments. The points which distinguish 
Mr. Maxim’s incandescence lamp from that of Mr. 
Swan’s are the method of preparation of the carbon 
filaments, and the fact that while Mr. Swan’scarbon 
loops are enclosed in an attenuated residual atmo- 


* See ENafREERING, vol. xxx., page 377. 
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sphere of common air, Mr. Maxim’s exhausted | tance was reduced to 8.3 ohms. To produce this 
bulbs contain a residue of gasolene by which the| light a :urrent of 4.07 webers was necessary, thus 
durability of the filaments is increased, and indicating an expenditure of energy of about 
irregularities of resistance at different points in| 5850 foot-pounds per minute. This represents a 
their length bring about their own remedy. As]| total illuminating power of about 275 candles per 
we described about six months ago® the highly| horse power of energy of current expended, and 
interesting process by which Mr. Maxim produces | allowing for a difference between the theoretical 
his filament of carbon, converting a strip of car-|and the actual energy given off by the steam engine 
bonised paper into a uniform filament of gas coke | and dynamo machine, Mr. Morton calculated that 
by maintaining it in astate of incandescence within | when the lamps are giving a light of 50 candles, 
an atmosphere of gasolene, it will be unnecessary | the average efficiency of the installation may be 
to enter into the subject further in this place represented by a light of from 115 to 140 candles per 
than to remind our readers that, during the | horse power of engine absorbed. 
process, the faulty portions of the conductor, by The Maxim system of electric lighting by incan- 
offering greater resistance to the current, become |descence is an exceptionally interesting one, not 
more heated than the sound portions, and in conse-|only on account of the highly interesting and 
quence decomposition of the hydro-carbon vapour | original constructive details of the apparatus 
takes place more rapidly in their neighbourhood, | employed both for the generation, regulation, and 
and carbon is deposited on them more rapidly than | utilisation of the electric current, but on account 
on other parts of the loop. By this process the|of the very philosophical method of constructing 
faults are repaired, and the filament rendered uni-|the carbon filaments in the first instance, and the 
form in conductivity, and, therefore, in tempera- | maintaining them afterwards in a state of efficiency 
ture, during subsequent incandescence. By keep-|for so long atime. There are also points excep- 
ing the bulbs charged with a residual vapour of | tionally advantageous in the method of arranging 
gasolene, oxidation of the carbon is prevented, and |the circuits in actual working, which must give 
greater permanence is insured. to the Maxim system, which is already in regular 
For electric lighting installations consisting of a | operation in —, of the leading banks and com- 
number of lamps upon the incandescence principle, | mercial houses in New York, a high commercial 
whether in a single house or for the illumination | value. 


of a street of houses, or a district of a town, Mr. ---- ——— 
axim arranges his lamps as so many bridges or - _ 
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which furthest from the generator are insulated 
from one another. Thisarrangement will be under- 
stood by reference to the diagram, Fig. 7, in which 
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THE spontaneous outbreak of fire in coal ships is 
a subject of much importance, no less than 7\ cases 
having occurred during the year 1874. The recent 
researches of Herr Haedicke, detailed in Dingler’s 
3 Polytechnic Journal, have thrown considerable 
: ; jlight upon it. His experiments go to prove that 
il» 3 |these fires are due to the action of iron pyrites. 
This substance becomes oxidised by the co-opera- 
% 2 tion of moisture aud transformed into ferrous 
l sulphate. During this decomposition the coal 
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2. ” becomes split up and exposes a larger surface to 
the air. The ferrous salt is then oxidised into the 
ferric salt, which yields up its oxygen to the coal. 
To prevent spontaneous ignition it is necessary to 
as Ly: exclude all currents of air unless it is passed through 
he < from the commencement in a strong current, so as 


to act as a cooling agent. As moisture prevents 
M represents the generator, and P P and N N the | ignition and accumulation of oxygen, the tr wong 
two main leading wires or cables connected respec- | tion of a jet of steam in case of any great rise of 
tively to the positive and negative terminals of the temperature in the coal would likewise prove a 
machine ; the lamps are represent¢ d by the circles preventive. 
marked L, L, L, L, &c., being connected to the 
main wires by the five conductors pn», pn, pn», &e. 
If another group of lights in one direction has to 
be illuminated by the same current, such for/to electrical matters, and appears twice a month. 
instance as a branch street or a number of lights | The editing committee consists of MM. Mercadier. 
in a public building, a sub-main is laid connected | G ariel, Niaudet, De Cyon, and Gaston Tissandier, 
with the principal main in the manner shown on | and the secretary of the committee is M. E. Hos- 
the diagram, where P' P', N' N' represent the two | pitallier. These names are a sufficient guarantee 
wires of the sub-main, two of whose lamps are fen the magazine is one of very considerable 
shown at L' L', they being connected to it by the | merit, and much credit is due to the publisher, 
wires p' x' in a manner precisely similar to those in 7G. Masson, for the manner in which it is illus 
the principal circuit. ltrated and printed. The review ought to finda 
It is remarkable what small conductors are found !jar¢¢ number of subscribers in this country, at all 
to be sufficient to convey the currents to Mr. | events until electrical science shall be represented 
Maxim’slamps ; thus at the works in the Euston-| phere by a journal of a similar standard. The 
road—where the system is now being exhibited editing committee appear to spare no pains in their 
previous to the transference of the apparatus to| work and the numerous articles signed by its 
the Paris Electrical Exhibition—each lamp is con- | members prove that they labour actively in the 
nected to its particular main or branch by a pair work they have undertaken. “L'Electricien” is 
of No. 28 silk-covered _copper wires, and three represented in this country by Mr. J. A. Berly, of 
chandeliers, each carrying three lamps, that is tO | 16. New Bridge-street, Blackfriars, London. — 
say, nine lamps in all, are supplied through a wire 2 
of only No. 18 B.W.G. And the current to supply | Tue Rerractive INDEX or ERonirTe. 
the whole series of 150 lights in various parts of | The intermittent beam of light has been recently 
the building is conveyed away from the machine |applied by Professors Ayrton and Perry to deter- 
by conducting cables consisting of nineteen strands |mine the index of refraction of ebonite. They 
of No. 18 copper wires. converge a ray of light on one of the perforations 
With respect to the illuminating power of the |of a rotating disc, a small part of the divergent 
lamps as well as to the horse + r absorbed by | beam then passes through a slit made in a zinc 
them when giving out a light of a given photo- | screen, and placed at a short distance, and 
metric value, we must refer our re a rs to the very | falls upon an ebonite prism disposed so that its 
interesting series of measurements made with the | edge is parallel to the slit. On emerging from the 
Maxim lamps by Mr. Henry Morton, the eminent | | prism, the refracted ray is received upon a selenium 
President of the Stevens Institute, which measure- | cell with telephones in circuit. In most positions, 
ments we commented upon in our issue of December | the te lephones are silent ; in one position a faint 
24th last,t but we may point out that Mr. Morton|sound is heard, and this is invariably cut off by 
found that the resistance of the carbon in one lamp | interposing the hand or removing the prism. The 
which he measured was 20.4 ohms when cold, but! value determined in this way for the index of 
that when raised to a degree of incandescence| refraction is 1.7, and Professors Ayrton and Perry 
at which it emitted the light of 50 candles, its resist-| remark that the square of this number, viz., 2.89 
- Size Encimanaane, vol. xxx., page 576, “i between the highest and the lowest limits 
+ Ibid., vol. xxx., page 602. obtained by different experimenters for the specific 
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“ L’/ELECTRICIEN.” 
Under the above title a new scientific magazine 
has been started in Paris. It is especially devoted 




















inductive capacity of ebonite, so far agree ing with 
Maxwell's electro-magnetic theory of light.” 


CARNELLEY’s Hor Ice. 

The remarkable announcement by Professor 
Thomas Carnelley some time ago to the effect that 
he had been able to heat ice burning hot without 
melting it has met with a great deal of scientific 
scepticism both at home and abroad, although the 
experiments of Mr. Carnelley were clearly ex- 
plained and his reasoning ap peared to be sound, 
It is submitted that the result was deceptive in 
some way, and in the last number of the Journal 
of the Chemical and Physical Society of St. Peters- 
burg, Professor Boutleroff states that he has care- 
fully repeated Professor Carnelley’s experiments in 
every particular, but finds that instead of bee oming 
so hot as to be intolerable to the touch the ic 
really remained at a temperature of 6 deg. Cent. 
below zero. Professor Boutleroff therefore con- 
cludes that Mr. Carnelley had raised the tempera- 
ture of his thermometer without raising the tem- 
perature of the ice, and this is the more likely as 
ice is very transparent to heat, and warm vapour 
liberated by the melting ice might reach the bulb 
of the thermometer imbedded in it by small cracks 
and crevices. In one experiment Professor Bout- 
leroff =e raised the thermometer to 
+ 40 deg. Cent. 


Surton Bripce Docks. 

On Sunday night last indications of a trouble- 
some failure in the foundations of the lock chamber 
manifested themselves at the above docks. Neither 
dock nor lock are of any considerable size, but the 
difficulties which have arisen may give rise to an 
endless amount of trouble. When tenders were 
invited for the work, several of the contractors, 
dreading the treacherous character of the founda- 
tion, tendered at impracticable prices, and their 
fears have been justified. So far as we are at 
present informed the lock chamber is of concrete 
faced with blue brickwork, and founded on piles 
driven from 20 ft. to 30 ft. into the silty substratum. 
The symptoms of failure were a local sinking of 
the ground to a great depth on each side of the 
lock chamber, a scouring out of a deep hole on 
the dock side, and a boiling up and deposit of a 
sand bank on the river face, all of which symptoms 
indicated the establishment of a free communica- 
tion between the dock and the river under the 
invert and probably between the heads of the piles. 
There is plenty of scope for the display of engi- 
neering skill and ingenuity in remedying this state 
of affairs, and engineers will watch with interest 
the steps taken by Mr. Brunlees to repair the 
present damage, and secure his work permanently 
against the recurrence of similar accidents. 

Tue Britisu Association. 

The jubilee meeting of the British Association 
will be held this year in the city of York (th 
birthplace of the Association), and altogether 
unprecedented efforts are being made by the local 
secretaries, the Rev. Thomas Adams and Dr. 
Tempest Anderson, to make the York meeting the 
most interesting and successful that has ever been 
held. Among many other scientific attractions the 
Local Committee have set on foot ome which must 
commend itself not only to all who take an interest 
in the advancement of science, for which object 
the British Association exists, but also to all who 
like to trace the influence of the dissemination of 
exact knowledge upon the history, civilisation, and 
ways of living of the people. The Local Committee 
are forming a loan collection of objects illustrative 
of the state of scientific knowledge and research at 
the time of and previous to the first meeting of 
the British Association fifty years ago, placing side 
by side with them the instruments of research in 
use at the present day with as complete an inter- 
mediate chain of links as the liberality of contri- 
butors will prompt their owners to lend. Such an 
an exhibition will more than anything else con- 
stitute a practical report of the progress made in 
science during the last half century, and of the value 
of the work which the British Association set itself to 
do, and we would call the very special attention of 
all our readers to this most interesting and valuable 
contribution to the history of science, urging all 
who may be the fortunate possessors of some of 
those priceless relics of researches and discoveries 
which have since become classical, or who can in 
any other way aid the Local Committee in the object 
which they have in view, to place themselves in 
communication with the honorary local secretaries 
at York, who will see that all ol jects contributed 
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will be properly taken care of and if necessary 
insured. 
FLoopiInG THE Suorrs. 

The question of cutting a passage for the waters 
of the Mediterranean to flow in and submerge the 
low-lying valley of the Shotts, in South Algeria 
and Tunis, is by no means at rest, and there are 
signs that the recent acquisition of the Tunisian 
territory by the French has given a fresh impetus 
to the project. The subject has again been brought 
before the French Academy of Sciences by M. de 
Lesseps apropos of a report which M. Roudaire has 
addressed to the Minister of Public Instruction, 
relative to the results of his latest expedition into 
that region. The boring operations have demon- 
strated that no serious difficulty would be encoun- 
tered by engineers in cutting a canal for the Medi- 
terranean waters to enter the marshy and malarious 
depression of the Shotts. The Seuil de Gabés, or 
threshold of land separating the two basins, is not 
composed entirely of hard rock, as has been stated 
by some geologists, but on the contrary is almest 
exclusively formed of sand, clay, and marl. Along 
the ridge there are some beds of chalk separated 
by layers of marl, but being situated about forty 
yards below the surface, they would not rise much 
above the level of the sea, and would be easily 
removed. The advantages of the proposed work 
are enumerated by M. de Lesseps with some enthu- 
siasm. Not only, he says, would it modify in a 
felicitous manner the climate of the neighbouring 
regions, not only would it offer to commerce an 
easy and economical trade route, but it would prove 
of great political importance. It would form an 
admirable frontier prolonged by the transversal 
valley of the Oued-Djeddi, which would seat the 
French authority as firmly in the south of Algeria 
as in the north, and it would become in time a line 
of operations against. the interior of the Sahara. 

A WaTER-TIGHT RESISTANCE CoIL, 

The old form of standard resistance coil designed 
by the Committee of the British Association on 
electrical units has several drawbacks. It is thickly 
insulated with paraffine wax, which being a non- 
conductor of heat prevents it from quickly acquir- 
ing the temperature of the medium in which it is 
placed, whether air or water, and moreover the 
exposed surface of the wax is apt to attract a film 
of condensed moisture, especially when the coil is 
immersed in ice-cold water, thereby short-circuiting 
the coil. An improved form of standard has there- 
fore been devised for experimental purposes by 
Professor Fleming of the Cavendish Laboratory, 
Cambridge, and it offers advantages which might 
very well be adopted by makers in general for 
standard coils. Tho bobbin is really insulated with 
air, it being wound with bare platinum silver wire, 
each turn and layer of which is separated from the 
rest by small ebonite fenders nicked out to receive 
the wire. The air insulation enables the conductor 
to take the temperature of its medium in a very 
few minutes. The bobbin is enclosed in a brass box 
formed of two flanged caps firmly screwed together. 
This box is water-tight, but to insure the perfect 
exclusion of the water during any length of immer- 
sion, a washer of lead may be inserted between the 
flanges, or a ring of solder run in a groove round 
the edge of the flanges where they meet. These 
improvements obviate the defects of the older 
standard; but it is worthy of note that surface 
leakage over the exposed paraffine may be prevented 
in these by plunging them in paraffine oil, and then 
immersing the beaker containing this oil in the ice- 
cold water. This makeshift is however open to the 
objection of taking up at least half an hour before 
ihe experimenter can be sure the coil has reached 
the temperature of the water. 

Fatt or Roor at LEICESTER. 

The recent sudden and extreme variations in 
temperature have proved the proximate cause of an 
accident at the Leicester Gas Works of consider- 
able interest to engineers. A roof about 200 ft. 
long and 80 ft. wide, constructed some two years 
ago, fell suddenly one night last week to the sur- 
prise and annoyance of the architect and his 
employers. It is proverbially easy to be wise after 
the event, and looking at the circumstances of the 
case the matter for surprise is not that the roof fell 
but that it stood so long. The main principals, 
80 ft. in span, were spaced 9 ft. apart and carried a 
slate covering on angle-iron battens. No wind- 
bracing of any kind was provided, and _conse- 
quently as the lateral stiffness of the principals 
themselves was relatively about the same as that of 
a sheet of this paper, the roof was kept from 


crumpling up solely by the angle-iron battens being 
built into the gable-ends of the roof. This would 
have been perfectly satisfactory did iron not 
expand and contract, but as it unfortunately does, 
the ends of the battens acted as so many crowbars 
working away under the influence of changes of tem- 
perature in dislocating the brickwork of the gables. 
It appears to have taken about a couple ef years of 
this action to loosen the brickwork sufficiently to 
let the iron battens move laterally and the roof 
principals crumple up. It would have taken a 
man with a crowbar about a couple of days to 
effect the same end, hence, as already observed, the 
wonder is that this roof stood so long. The moral 
of the accident addresses itself chiefly to architects 
who are not as familiar as engineers with the fact 
that iron expands and contracts, judging from their 
persistent attempts to make long iron railings in one 
continuous line, and the splintered plinths and bed- 
stones resultant therefrom. If the ends of the 
angle iron battens instead of being rivetted to a 
flat bar and built into the masonry had _ been 
rivetted to a strong angle iron simply resting on the 
gable ends with a half-inch space for expansion 
between the angle iron and brickwork, the roof 
would be standing now, though of course it would 
be far preferable in such a case to brace together 
the pair of principals at each end or put in wind 
ties as usual. 

Tuk MANCHESTER AND SHEFFIELD RaILway. 

The present half-year seems likely to prove an 
unfortunate one for the Manchester, Sheffield, and 
Lincolnshire Railway. In the first twenty-two 
weeks of the half-year its traffic has been about 
50,0007, less than that of the corresponding period 
of last year. This is, we believe, the largest 
decrease recorded by any railway company in that 
period—for the London and North-Western and 
the North-Eastern have very greatly reduced the 
deficit that was formed in the first three months 
of the year, and the Midland has made its decrease 
an increase, but that of the Manchester and Shef- 
field has grown. Itis true, that in the weeks now 
to pass of the half-year there may be, and probably 
will be, a slight recovery, and it is also clear from 
the fortnightly statements that there has been a 
not inconsiderable reduction in the working expen- 
diture. But the fact that there was anticipated a 
serious expenditure of capital in the half-year now 
concluding—an expenditure of about 295,730/.— 
must be regarded as one that is likely to have a 
serious effect on the dividend for the half-year, 
though it is possible that the prolonged winter 
will have checked capital expenditure as well as 
receipts. It is worth notice, however, that a large 
part of this anticipated expenditure was in sub- 
scriptions to other railways, and probably largely 
to that great drain upon the resources of several 
of the chief lines—the Cheshire lines, One of the 
boasts of the directors of the Manchester and 
Sheffield has been that it gets for its proprietors 
more shillings out of a sovereign than other lines 
do; but it is evident that if this is to continue, 
there will need to be a check to that vast capital 
expenditure which has been so long lessening the 
dividends on railways. For instance, the Man- 
chester and Sheffield has spent on “ docks, steam- 
boats, and other special items,” not less than 
3,277,033/., up to the end of last year, and there is 
on its Grimsby works a continuing and large 
expenditure, but the whole of the gross receipts 
for the last six months from the docks and steam- 
boats were 50,000/., and the expenses 28,000/., in 
addition to proportion of debenture and certain 
management charges. It is evident, then, that the 
return is not sufficient to induce a continuation of 
that great expenditure, and it is probable that it 
will be in this direction the company must econo- 
mise. 

Britisn ASsOciIATION OF Gas MANAGERS. 

On Tuesday morning the annual meeting of the 
above Association was opened in the Masonic Hall, 
Birmingham. The chair was occupied by the 
President, Mr. Charles Hunt, who was supported 
by the mayor (Alderman R. Chamberlain), Alder- 
man Avery, Mr. C. Woodall, of London, and others. 
The Association was welcomed to the town by the 
mayor, who was duly thanked for the Association 
by the President. The President then delivered 
his address, which occupied a considerable time, and 
included many subjects of interest to gas engineers. 
The awards for the successful papers read at the last 
year’s meeting in the hall of the Institution of Civil 
Engineers were next announced; the Society’s 





Medal being given to Mr. George Barker, of 





Birmingham, for his paper on “The Construction 
of Gasholders,” which was fully reported and 
illustrated in this journal at the time. (See 
ENGINEERING, vol, xxix., p. 482). The first 
premium of 10/. was awarded to Mr. F. Livesey 
for his paper on “ Retort Furnaces;” the second 
premium of 7/. to Mr. G. E. Stevenson for his 
paper on “ Regerative Furnaces,” and the third 
premium of 3/. to Mr. F. W. Hartley for his paper 
on “Standards for estimating Illuminating Power.” 
The members were then conveyed to the Birming- 
ham Corporation Gas Works at Windsor-street and 
Saltley. In the evening a paper was read by Dr. 
Siemens on “Gas Supply, both for Heating and 
Illuminating Purposes,” one of the principal 
features being the proposal of two separate supplies 
of gas in our large towns through two mains, the 
one being for lighting purposes and the other for 
heating purposes. On Wednesday the meetings 
were continued, and various papers read in the 
morning, after which the members visited the 
works of Messrs. James Russell and Sons, Wednes- 
bury, and also Messrs. Tangye Brothers, Soho. In 
the evening there was a reception of the members 
in the town-hall by the Mayor of Birmingham 
(Alderman Richard Chamberlain). Yesterday 
(Thursday) the reading of papers and communi- 
cations was continued, and the annual dinner was 
given at the Great Western Hotel, while to-day, 
(Friday) an excursion will be made to Enville, the 
seat of the Earl of Stamford and Warrington, and 
there will be a reception by the Stourbridge Recep- 
tion Committee, which will bring the proceedings 
for this year to a close. 
THe STEPHENSON CENTENNIAL AT PRAGUE. 

On the 9th inst. the Stephenson Centennial was 
celebrated by the Bohemian Society for the Pro- 
motion of Industry at Prague. On the above- 
named day the members and a great number of 
guests met in the great hall of the Citizens’ Club 
(Beseda). A large portrait of the celebrated engi- 
neer was hung on the wall, and the hall was 
suitably decorated. After a short address of the 
vice-president of the Society, Mr. Terabek, who 
pointed out the importance of the day, Mr. Salaba, 
professor at the Bohemia Polytechnic School, 
delivered a lecture on the life and works of George 
Stephenson. He began his lecture by describing 
shortly the various trials made before the time of 
Stephenson in constructing engines for locomotion, 
and having given an account of the Rainhill com- 
petition he went on to speak of the difficulties which 
had to be surmounted before steam traction on 
railways became a success in practice. After a 
short sketch of the professional work done by 
George Stephenson in the years 1831 to 1845, Mr. 
Salaba concluded by pointing out the characteristic 
mental qualities of that really self-made man, who— 
a poor workman by birth—had raised himself by 
his own efforts to the rank of those great men 
whose memory is celebrated by all civilised nations 
of the globe. Mr. Salaba’s lecture was made 
especially instructive by a number of large diagrams 
hung on the walls of the lecture-room. Mr. 
Polivka, inspector of the Bustehrad Railway, then 
delivered a lecture on the development of railways 
generally and especially in Bohemia. After a short 
historical introduction the lecturer described the 
railway system of Bohemia, which comprises about 
2500 miles of line. There is at present one 
mile of railway to 2250 inhabitants or to about 
84 square miles.* The lecturer showed them the 
importance of certain new lines in Southern 
Bohemia, and concluded his interesting lecture by 
alluding to the first Bohemian railway engineer, 
Gerstner (who introduced railways, and with them 
the broad gauge, into Russia) and to his disciples, 
Perner and Kren. After a short speech of the 
President, who expressed the thanks of the audience 
to both lecturers, the meeting was concluded at 
9 o'clock P.M. 


E.ectric LIGHTING IN Coat MINEs. 

On Thursday and Friday last week some exceed- 
ingly interesting experiments on underground 
electric lighting were witnessed by the Royal Com- 
missioners upon Accidents in Coal Mines. Pleasby 
Pit, belonging to the Stanton Iron Works Com- 
pany, was chosen by the Commission for the experi- 
ments on account of the modern character of the 
workings, and the extreme regularity with which 
the seam has been worked ; also because the pit is 
ordinarily worked with naked lights, there being 

* We gave a short history of the Austrian and Bohemian 
railway system up to the year 1875 in our twenty-third 
volume on page 109. 



















































































































































































622 








ENGINEERING. 


{June 17, 1881. 














no gas. The working is on the long-wall system, 
and the ventilation is carried out by a pair of 
Waddle fans, only one of which, however, is used 
at present. The pit is the deepest in the Mans- 
field district, being about 580 yards. The electric 
hight apparatus, which was provided and fixed by 
Messrs. R. E. Crompton and Co., consisted of a 
Gramme machine, a Biirgin machine, and one pair 
of leads, taken down the upceast shaft and along the 
main roads down into three stalls, Nos. 2, 3, and 5, 
there being a total of 2600 yards of conducting 
cable in circuit. The resistance of the circuit was 
about 2 ohms. The arrangement was such that 
twenty-four Swan lamps were burned in single or 
parallel circuit when using the Gramme machine, 
and three series of sixteen lamps each, or forty- 
eight lamps in all, when using the Biirgin machine. 
A small 5-horse power Marshall engine was used 
to drive the machines. All the connexions, &c., 
had been made for the forty-eight lamps, but as 
the Biirgin machine had been lost on the railway, 
and did not turn up until Friday morning, it was 
not used during the time the Commissioners were 
present. The Gramme, with twenty-four lamps, 
was run steadily throughout. Of this number of 
lamps seventeen were used in the pit bottom, main 
roads, and gates, and seven, enclosed in hand 
lanterns specially designed and constructed by 
Messrs. R. E. Crompton and Co., and having long 
flexible connexions, were used in the workings in 
the stalls 3 and 5. These latter lamps were put 
through every kind of test, and it was found that 
two men could work together with one lamp, and 
that then there was an abundance of light, but that 
at times, as for instance, after the coal had been 
newly brought down after holing it, it would be 
necessary for each man to have a lamp to himself. 
This means reducing the unit of light from about 
15 candles for each lamp down to 7} candles. The ex- 
periments were, we understand, regarded as entirely 
successful by the Commissioners present, including 
Dr. Tyndall, Professor Abel, and Mr. Warrington 
Smyth, and they constitute an important step in 
the progress of electric lighting. They may in 
fact be taken as proving: 1. That the cables can 
be conveniently arranged so as not to interfere 
with the working of the roads ; 2. That the portable 
lantern employed sufficiently protects the delicate 
Swan lamp from rough usage, and that with ordi- 
nary care a minercan work without risk to his lamp 
from anything but heavy falls of roof ; 3. That the 
lamps so protected are probably perfectly safe in 
dangerous atmospheres (we say probably, for until 
lamps have been fractured experimentally in explo- 
sive mixtures this cannot be known with any cer- 
tainty) ; 4. That the increased lightwill enable the 
coal to be so much better hand-picked into the tubs, 
that a far less percentage of useless material will be 
sent to bank, and this will probably pay the colliery 
proprietors for any increase in the cost of light ; 
5. That the increased light enables the surveyors 
to make a very much better roof examination than 
heretofore, and this will in many pits prevent a 
large percentage of accidents from falls. Unfortu- 
nately Mr. R. E. Crompton was prevented by 
illness from being present at the trials, but the 
whole of the arrangements were most satisfactorily 
carried out by Mr. Harold Thomson, of his firm. 


THE “ POLYPHEMUS.” 

Tue completion of the Polyphemus gives a novel and 
apparently a formidable addition to the British Navy, 
but one that must be regarded as largely experimental 
until it is submitted to the test of actual warfare. The 
appearance of the hull suggests that of the Winans 
cigar ship, but this effect is concealed by the false works 
and turrets. The vessel is 249 ft. long, and 40 ft. in 
extreme breadth ; the draught of water being 19 ft. 6 in. 
forward, and 20 ft. Gin. aft; the displacement is 2640 
tons. She is built throughout of steel, and is framed 
with transverse brackets and continuous longitudinals, 
and with a double bottom the whole length of the ship. 
The lower part is subdivided into a large number of 
cellular spaces, while the hold isdivided by alongitudinal 
bulkhead, and numerous transverse bulkheads, and the 
engine and boilers are contained in six water-tight 
compartments. Over the framing of the ship is placed 
a double plating of Landore-Siemens steel, each plate 
being }in. thick, and upon these is a thickness of 
Whitworth’s fluid compressed steel in plates 10 ft. long, 
2 ft. Gin. deep, and1 in.thick. The armour plates which 
cover the whole of the curved deck and sides below the 
water-line are peculiarly arranged. They are also of 
Whitworth compressed steel, and are made in plates or 
scales 10 in. square and 1 in. thick. These scales over- 
lap each other in such a way that the securing coned steel 
plugs, which are placed one in each corner, hold three 











adjacent plates, there being also one central plug. Forming 
a part of the rigid structure of the vessel are six steel-clad 
revolving turrets, three on each side, which will be armed 
with the heaviest class of Nordenfelt guns. At each end 
of the ship also there is an armoured conning and steer- 
ing tower, entered from the interior of the vessel. There 
are also two armour-plated ventilating shafts and a 
smoke stack. The superstructure reared upon the hull 
gives to the Polyphemus something of a ship-shape 
appearance. It consists of a forecastle rising 9 ft. out of 
the water, a main deck,and a flying deck carrying boats 
and two large life rafts; this superstructure is of course 
quite independent of the ship’s framing, and may be all 
shot away without affecting her safety. A special fea- 
ture in the Polyphemus is the absence of keel, a recess 
or groove 3ft. Gin. deep, 2ft. Gin. wide at the bottom, 
and 2 ft. at the top, being formed along the whole length 
in the position usually occupied by the keel. This 
groove is divided into sections by transverse partitions 
placed across it, each section being large enough to 
receive a length of cast iron 10ft. long and weighing 
about 50 tons. At one end each of these blocks is hooked 
on to the partition in the groove, and at the other end it 
is held by a cam attachment operated from the interior 
of the ship, and which can be instantaneously released, 
and the block detached. The object of this peculiar 
arrangement is to enable the vessel to float with alighter 
draught should she be damaged in action, or should any 
other necessity arise for such a measure, a difference of 
12 in. or i4in. being possible if all the 300 tons of ballast 
thus carried is cast loose. Whether this device will 
prove satisfactory remains to be tested. 

The engines of the Polyphemus were constructed by 
Messrs. Humphrys, Tennant, and Co.; they are hori- 
zontal single piston-rod compounds with high-pressure 
cylinders 38 in. in diameter and low-pressure cylinders 
64 in. in diameter, the stroke being 39 in. They are 
supplied from ten boilers of the locomotive type, witha 
working pressure of 120 lb. per square inch. The 
engines have indicated 5500 horse power, and the esti- 
mated speed to be got with them is 17 knots. She will 
be propelled by three-bladed twin screws 14 ft. in dia- 
meter, and from 15 ft. to 17 ft. pitch, and for special 
mancuvring two bow rudders are provided which can be 
housed within recesses when not required. A partof the 
armament of this curious vessel has been already referred 
to. The Nordenfelt guns mounted in the six turrets 
will be able to enclose her within an almost solid veil of 
lead, and no small boat could live within the circle of 
their fire. But besidesthis they should be usefulwithin 
limits for offensive operations also, though of course 
they would be useless at long ranges or against armour. 
But the real offensive strength of the Polyphemus lies in 
the fact that she may be regarded as a gigantic torpedo 
to be hurled bodily at the top of her speed against 
an enemy, which if fairly struck would have no 
alternative but to go down, and as she can be very 
easily handled, and possesses a high speed she should 
prove a formidable antagonist in this mode of fight- 
ing. The striking weapon consists of a ram _pro- 
jecting about 13 ft. beyond the hull, and placed so 
far below the water level as to render it most effective 
against the unprotected hullof an adversary. This ram, 
which is strongly framed on to the hull and armour- 
plated is terminated by a solid steel spur forming a cap 
which, when desired, can be turned up, and a circular 
opening within the ram exposed. From this opening the 
Whitehead torpedo can be discharged, so that this part 
of the ship forms not only a formidable weapon for assault 
bnt also the appliance whence the smallar implements 
of destruction will issue. There are, moreover, four 
other torpedo ports, two on each side near the bows, and 
spar torpedoes will be carried on deck. 

The crew, which will number about 130, have quarters 
in the forward part of the ship, the captain and officers 
being accommodated aft, but as lighting and ventilation 
must be alike artificial, but little comfort can be anticipated 
for them, especially in the case of her going into action. 
The Polyphemus, which was built at Chatham, and has cost 
about 150,000/., was launched on Wednesday last, with en- 
gines and boilers fitted, but without armament, stores, or 
ballast. She will now be moved into one of the docks of the 
yard, and her final fittings completed without delay, so 
that she will probably be ready for trial within two months. 
It may be well here to recall some remarks made in the 
House of Commons by the late Mr. Ward Hunt on the 
12th of March, 1877, when he was describing the general 
features of the Polyphemus. He said on that occasion 
“ that this vessel must, of course, to a certain extent, 
be regarded as an experiment, and even supposing it to 
be a success, I could not propose it to the House as being 
likely to supersede all other kinds of fighting ships, 
but only as a useful adjunct to a fleet in case of war. 
Probably it would not be desirable that she should be 
kept at sea for a long period at a time, but I venturt to 
think she will prove a very formidable weapon, and if 
she should be a success, she may be regarded as a sort of 
rival to those monster ships with tremendous armour 
we hear spoken of as likely to be built in some foreign 
sorts.” 

, We may add that the air-compressing machinery for 
the torpedo and the steam-steering apparatus were con- 
structed by Mr. Peter Brotherhood. 











NOTES FROM SOUTH YORKSHIRE, 


SHEFFIELD, Wednesday. 

Chesterfield and Derbyshire Institute of Engineers.—The 
annual meeting of the Chesterfield and Derbyshire Insti. 
tute of Mining, Civil, and Mechanical Engineers was 
held on Thursday afternoon, in-the lecture room of the 
a Memorial Hall. Lord Edward Cavendish 
M.P., presided. The annual report showed that the 
Institute now contained 14 free honorary members, 9 life 
members, 223 ordinary members, 16 honorary members 
and 25 students, making a total of 287, as compared with 
289 last year and 334 in the year previous. The receipts 
had been 6467. 9s. 8d., payments 6281. 14s. 8d., and there 
was a bank balance of 175/. 17s. 2d., in addition to a sum 
of 430/. invested. The noble chairman remarked that 
they had not that revival in trade which they had been 
hoping for so long, and until it came it was not likely 
that they would see any accession to the number of 
members. The income was much the same as during the 
two or three preceding years. He was glad that the 
Institute was instrumental to a certain extent in taking 
the initiative in reference to the commemoration of the 
Stephenson Centenary in the town of Chesterfield. It was 
sometimes said—he had often heard it quoted—that George 
Stephenson was an example of how much a man could do, 
who had no advantage from his social position. It was 
late in life before George Stephenson had even those 
elements of education which were now, he was glad to 
say, provided for every child throughout the country. He 
was, however, justified in saying that no one wall have 
been more glad than George Stephenson to receive the 
advanta es which were now everywhere bestowed, and he 
showed his sense of that by the manner in which he 
resolved that his son Robert should have the benefits of 
education which he himself did not possess, and he did 
not think it was inaccurate to say that some of Stephen- 
son’s success in life was due to the assistance which his 
son Robert gave him. The reason why they were to take 
part in the centenary was, as they were aware, that it was 
in the neighbourhood that George Stephenson spent his 
last few years. He took great interest in many of the 
institutions of the town, but there was probably no institu- 
tion in which he would have taken a j oe r interest than 
such a one as theirs, which had existel durin the last 
nine or ten years. He always had held, and he firmly 
believed, that institutions like those would tend very mach 
indeed to develop and promote the prosperity of the 
country. He sincerely hoped that it would flourish in the 
future as it had done in the past- Lord Edward Caven- 
dish, M.P., was re-elected President, the vice-presidents 
were all re-elected, and the following gentlemen were 
chosen as councillors: Messrs. H. A. Allport, T. D. 
Crondace, E. Eastwood, G. Hewitt, J. Humble, J. A. 
mpg M. H. Mills, W. Oliver, S. C. Wardell, and W. 
Wilde. 

Stephenson Centenary at Chesterfield.—The public 
demonstration held on Thursday in honour of the memory 
of Stephenson, whose name has so long been associated 
with the town, was one of the most successful ever held in 
Chesterfield. The most prominent buildings in the market 
square and the principal streets of the town were gaily 
decorated with floral arches, flags, and banners. In the 
morning the mayor (Alderman John Brown), the corpora- 
tion, magistrates, Lord Edward Cavendish, M.P., the 
President of the Chesterfield and Derbyshire Institute of 
Engineers, and the members of that body, together with 
the trade and friendly societies of the different orders, with 


banners and » assembled in the market-square, and 
having been = | marshalled into procession, headed by 
bands, proceeded to Trinity Church, where Stephenson is 


buried, and where a special service was held. At the close 
of the service the mayor, in the presence of an immense con- 
course of spectators, planted a memorial tree in the north- 
west corner of the churchyard. The procession was 
then reformed and returned to the market-place, where it 
was dismissed. Lateron the processionists reassembled, 
and after parading the principal streets of Chesterfield and 
Brampton, visited Tapton House, where Stephenson lived 
during the last eight years of his life, and where his death 
occurred. 


Swinton Sewage and Water Schemes.—The Swinton 
Local Board having applied to the Local Government Board 
for sanction to borrow 24,0001. for works of water supply, 
sewerage, and sewage disposal, an inquiry into the subject 
was opened at Swinton on the 5th of March last by Mr. 8. 
J. Smith, one of the Local Government Board’s inspectors. 
On that occasion a considerable amount of opposition was 
offered against the water scheme by Mr. Wilkinson, but 
despite that circumstance the inspector expressed his 
satisfaction with the scheme as drawn by Mr. J. C. Haller 
(surveyor to the Board), and eventually adjourned the 
inquiry for the purpose of having sundry alterations made 
in the plans for the sewage scheme. Mr. Smith attended 
again on Saturday and resumed the inquiry. The inspector 
expressed himself satisfied with the exception of making 
two or three slight alterations and amendments, and he 
stated, in reply to Mr. Harrop, that when the provisional 
order had passed through Parliament and the royal assent 
given thereto, he would recommend the granting of the 
loan of 24,0001. as prayed by the Lucal Board. 


West Yorkshire Coal Trade—The Sliding Scale Agree- 
ment.—We understand that Messrs. John Routh, Kirk, 
and Co., and Mr. J. W. Close, the accountants appointed 
by the West Yorkshire Coalmasters’ Association and the 
West Yorkshire Miners’ Association, have completed their 
investigation of the books for the four months ending 
30th of April last, the result of which shows that the 
miners are entitled to an advance of 2} per cent. on their 
present rate of wages. 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING Nos. NAMES, &0. No. | Name. No. | Name. No. Name. 
JUNE 13, 1881. and OF APPLICANTS, ABBREVIATED TITLES, &0. Tea | 1881 1881 
In the Cases of Inventions communicated from Abroad || DORs. Dates. 2270 Emaote (Ap | 2297 oo 2325 | + on 
the Names, &c., of the Communicators are given in || June | ers | — er). 2208 | Weight y- seer | Ocaneam 
ltalics after the Applicants’ Names. | 10 ; oe i | one. ona | suse | Pee s000 | Geo 
} 2627 |W. B. Woodbury, Lon-) Printing surfaces | “White ”"” | 35m | Viole 2321 De Mlont- 
2276 4 2: Crookes. | blanc an 
snd | gPAPPiibtiis, | ABBREVIATED TrmLzs, ec, || 2508 | J. Dion, Richmond, | An improved gus ie | Vents. | Ss | Eke Gee bane se 
: : esain 2 drick Loom | 2333 | Jaquess 
Dates. ———__—___—_—.. ———__—_—_—_____________—- || 2529~ H. i a. Las, Bridge- em as dr & flour and a a. and poem Co.) "aie, 
| ~~ 2 . | 2306 | Lake (Koch). | 2335 Hamlyn. 
=, 2530 GF. "Wynne. Minera. | Barlug o cuit rock, &e. wee a= — i och) 9337 | Field 
2469 | Pieper. Briincker. Lock-stitch sewing machines. 2531 | E. James » Birming- | Breechloading small arms. | ~(Letorey). | 2309 | Smale, a | 2232 | Erseer. 
2470 Russell, Garforth. — rt, basins of “i 2582 | Gouraud. Delaney & | Electric cables. same | se. 2311 —— = j = oy 
247 i | conneen. - | 2313 | McCance, | 2345 | Lake (Petri), 
aa | wink, twete, |eattenseenent wcemne) |e | ee te meme, ot] | See ieee Pee eee 
oar ture || , ; meet Of ; 2316 | Smith. 2351 | Brockelbank. 
7 Yi a oe “J — <a 2534 | T. Heiffor, Sheffield, Section . for microscopic pur = | poem. a Good & Dean. 2353 | Gwynne. 
2473 | J. ‘oo _- ont 3 a velvet, velveteen, and 0535 | H.and F.C. Cocker, eames 4 | oneng. 2319 ee -_ | ea 
r, Manchester. ush. , 23 F ¥ 57 | Peacock. 
_ “i id —_— 2596 | LW, Beck, ‘Duel, | Drying ceramic productsand bricks. 2291 | Nell” and | 2323 | Joumon | | “*°* 
nderto CTL i| | ae 
Corbett. (La Société 
2475 | F “Reddaway Man- | Fastener for driving belts. || 2537 | G. reins London. | Metallic ence. pm Niches ye 
- ‘chester. | |) 2588 | M.B. Ward, London. | — —— as 2293 | Mills (Conn). la Lumiére 
2476 | Lake. Thomsen. Mouthpieces for musical mend 2539 * en Plum- | ey 2204 Po pe. Sociite | 
< | = 2296 | nD. 4 
2477 | Clark. Whiting. pdt cine } 2540 | C. E. Hall, Sheffield. Crashing 1 machinery and safety ap-|| 22 1180 @ Electricité) | 
2478 | W. Hume, Buenos a = applying om te Be —_ P. > | 
— Se aad ‘to the drying of pasty | 2 J. F. Fuller, Dublin. | A spade rifle. fain | INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
substances. 8. J. Mackie, Peck- | Insulated wires and conductors. COMPLETE SPECIFICATIONS. 
— a om. ae = wet ssen | AEE arte | Manufacture, of soap. (Complete Sos dials tithe 
spectfica ton) 
2480 | Lake. Joins. "4 Turbines. | 9544 | J. B. Hannay, Glas- | Applying stan tor _ roventing m Applications for Patents. 
mond, And SheTce , on steam | 
2008 | Nake, Save aod | Matinee fr eqinning Steet) 9545 | Wirth. Roeder, | Dosmnes fer locking glans, 00, | 2500 Cae Lstorth 
arris, 5 Sewing machine gearing. | 
suse | Brewer, uso, Magneto and dynamo-electric ma. | Ser | Hadden, Mares. | Threshing machisery, | 
chetra Rod nag dag enue 2548 | J. A. Gilbert, London. | A co —— ports pot. 
i | elt 
783 | Henderson. Demoney- | Self- a apparatus for - — 7 Stockport. Serene (on | NOTICES TO PROCEED. 
Minelle, thrashin i ¢ g- | 
24a4 | Thompson. ysl en WE es ay, aa | , . 1,—Time for entering Opposition expires Friday, 
| berghe, i| or saddle girths, &. 
2485 | P. Smith and 8. | Spinning and twisting machinery. || 2551 | H. ) aa Waddeton | Bands for sad s July 1, 1881. 
| , Ambler, Keighley. The Society | Manufacture of wood pulp. 
2486 | Bauer, L'Alma and | Employing gases yn May! 2552 wir Find sec | : 
_— a op ey Cee ‘of Wood Pulp at No.| Name. No. Name. No. Name. 
| ‘ | Grellingen, aes 6: Oe ae, SS —_ 
2487 | J. A. Carles, Toulouse. | Mowing or reaping machines. ger ture of felt hats. | | 
2488 Abel. Saniaville and | New explosive compounds. = Lake. Marin, Manufac || 3288 | — teat | Vaniohe - Clark 
Laligant, — f aaa 4 | Gay). (Golding), 
2189 | W. Loughrin, Pol- | Fishing and apparatus employed oiee A. F. St. George, Lon- | Receiving and transmitting signals) 510 on al on lauu ean | aenee 
| Perro. mA... from skins the stiff)| don by electricity. Litchfield). 541 | Russell. 1443 | Gathmann. 
2490 Late, Mueller. ——" 2555 A. 7 , Glasgow. pa A, wt aa | 511 Horsepool. 558 | Fischer. , 1591 Spencer. 
| ll. Bradford. m bing mac 588 | Pitt (Zyrrell). 42 ones. 
2491 | W.Elmcre, London. | Tinning and _Anishing tin- plate) ae ‘ Carrell 1 Hawley, | Variable expansion gear for link || oat — - 609 yo nes 2112 | Schofield. 
. and yo 8 oad systems. and D. Greig, Leeds. | _ motion reversing engines. Beardsell, & | (Herbet). 2394 | Pitt (Lugo). 
2492 | Jensen. Edison. | Electric : aan thod of fixing| 2558 | W.Shears,London. | Centrifugal machines. | Mitchell. 649 | Schmitz- 2395 | Pitt (Aerdic). 
2493 + North —— and me 9559 | G. F. Wynne, Wrex- | Boring or cutting rock, &c. 599 | | Hollingworth, ‘Werotte. 2398 Lockwood & 
— i 1am. 527 | Clark. 681 | Lake (Clolus) ekwood. 
A . Frenc riston. | Obtaining white compounds of lead gua te for the pro- || 927 
aid ened bey Eee Utilising volatile liquids for the p | ‘pee Soot ween. | 
2495 | Brewer. Edison mastitis aos lighis. || 2561 | 0. H. Pennycook, Glas- | Bars for hol ding glass for windows, | 
2495 . &dison, : oul i ition expires ’ 
2496 | A. Feawiet, Hamp- | Edible oils and fats. I! oses | 3. Braddock, Ashton. Extinguishing fires. \| II,—Time for entering Opposition expires Tuesday, 
2497 W Rol lason, London. err A. gua of hermeti-|| 2563 “= Andre, Dork- | Electric lamp July 5, 1881. 
ee eee oo i “Wi . ive engines, ensiacagetactee Ea Tiaeal 
oe | Rebs. Arstorger. Meter engines worked by heated air|| 2564 oP Wigham, Dub- Locomotive engin a me 1881 
ee a . 2565 E.J. Lewis, Reading. ; Velocipedes. tine || 28 ; OL a | i971 | Haddan 
ae ee ee eee eee. | | ee ae 
9500 | Clark. Shortt, Direct-acting pumping engines USA. oils pmonn vo a - | (Wilson- 662 | a a = 
7 ‘omplete s cation). roa 3 - rm , 
9501 | W. J. Hinde, London suipering bc., “swinging articles. || 2567 Alexander, (Zieg/er). —— ee the speed iain nee. 664 pee “(iiinter fuer 
2502 | wake. Cus'er, Steame Goaee Goeees. || 2568 F. E. A. Busche, Pattern apparatus for braiding and|| 560 Johnson al mee Scott & Read, 2150 _ 
June 9 ! Grinding or pulverising apparatus. | Schwelm, West- other machines. ye va ged a e187 | Allan, 
ee ee Gas-motors and producers. phalia. — 882 | Ingalls. 2227 | Crossley. 
250 i Si 5. Sepene,, anus Propelling and steering vessels. | 575 oestinets, 911 | Challis and | 2235 | ae . 
« VO 5 “ " > pets, «ape | am y i muei 
zoe | J. Halland 8. Thomp- | Tube expanders. || @RANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 676 | Boddes. ae 
Maj ~~ Trusses Rr FaRnnns, oo ee ee & Sas 582 Sherwood 1460 | Vaughan 2257 pannel 
2507 | J. Mayer, London. Removal of certain hairs from seal- || Applications for Patents, ous rear : | (The Jokn-| 2262 | Lake 
2508 | Sir C. M. Lampson, oe &c L.—Announced June 14. - | 4 Walther. ston Har- (Martien). 
—. - | Roses of watering cans, &c. a ae cea way aap | 589 | Tupholm vester Co.). | 2264 Barney. 
— —_— —- a N Name No. Name. No. | Name. i] 501 ake ‘ 1778 | Mather. 2273 | Healey. h 
2510 | R. Bardsley, Man- | Machinery for filling bottles. Bice oh i or 1281 Sw | a 1876 a 2305 | —_ = 
ester. 1} P }} 601 | . - % 
2511 3. "aantadle, Bray- | Horse-rakes. | oo | Gibbs, 2172 Clasts P 2214 ~~ and || 607 “—— . ». | r008 | 0 = | ae 
or ll ye50 | (Winters & 5 } artelous : ; . 
or Bottle wrappers. fond feo Vosburgh). | 2216 | Lmray || 636 | Laird 1966 | Ficchter = | 2889 | Grom. 
2512 | Haddan. J ] | (Somece). o mare (Buckofzer) .4e d (Christian | 2500 | Clark 
vols | Haddan. Marts. Bottle =e. || 1864 | Hatch, 2174 | Walker. “alia 646 Gedge a Brothers | (Shortt), 
2514 | Haddan. ; es Hatchway doors. || 1886 — 2176 ~ & 9990 | Baggeley. | (Jennings). end Co) 
Stever, and Lames. || 1968 wake ! 2220 | g . | ‘3 
eet Rd eter || 2029 | facra"™"| a1ze | auitle (Pant) 2224 | Wilding” _ || 
Meihe, London. . , » || 2029 | Murray. M Ps | 
2616 | J. Brentnall, Maus- | Jacquard machines for hosiery, &2, || 2029 a (2 Golehause) PATENTS SEALED, 
field. " ’ | 2099 | Cook anc 2 a 8 cae 
2517 | Imray, Za Société | Winding and holding tape. Cook. | & Robinson} 2230 | =" I.—Sealed June 10, 1881. 
les Fils de Cartier 2102 | Leyshon. 2184 | Campbell. 2 | (Miiller) 
Bresson, a 2148 | Lake 2188 ae eons — — 
2518 | W. F. A. Beijerinck | Centrifugal pumps. (Chisholm). | 2190 _ - ot om el | eee No Name. 
= a mews eed gy Ne eed he Oe ae Ee pusnsanciiiven 
Amsterdam. lard, &o. (Ransom). | 2192 H ae | Cocharaud), || = 1881 
519 | R. R.Gray, Liversool. | Packages for paint, * 2152 | Mill (Havdlle)} 219% | Leeming ana] || 1880 1880 
3520 J. Sexton, London. coy pod 2154 | Brenton PAG —— 2252 — — 5187 | Summer- ae —— 29 an 
~—, the FR 2156 ne, 2196 | "(ante 2254 | Wedekind esee — pre ‘ie 182 a 
2521 | J. Keats, Bagnal, | Manufacturing boots and shoes. 0158 | Fox 2198 | Abel — | (Hoffmann |) 5593 Heeger, 5290 | Mills (Trenau- ove or 
Trent 216 d | Tschikoleff & Dueberg). 0 | Pickard nay). 125: 
2522 | I or ee | Chains ie Harvey an & Kleiber). | 2262 | Lake on39 Cory. : 5461 | Kritch. ned om . 
2 mray. a >. . 3 | . “ 4 
oe fee gen | Fors | ame | sae Vanes | teeta | Gir ana | Stor | Ghreize | toss | Cane 
June 216 “ 9266 | Crossley "8. 4 — 
. (Raymond) | (Kretsch- 2266 Toss y; a 5248 | Trimmings. nonyme 
oins Johnson. Du Montcel | Manufacture and pe of gas 2166 em | _mann). Crossley, an Corderieg 
2525 | T. R. Johnson, Edin- | Apparatus for glazing payer. 2168 | Chabrel, 2210 Wilson. - -— ut- Paris 
. 70 | Smith. 2212 - , 
2526 | C re Holroyde, | Flexible photographic mnegatives|| 217 mi ‘ Meritens). 
“Bali without glass. 
















































































































































































































































































































































APPLICATION FOR LEAVE 
OF ALTERATION 
E. Jefferson, Lei 


NOTICES OF 


[1.—Sealed June 14, 1881. ABSTRACTS OF SPECIFICATIONS PUBLISHED 
: DURING THE WEEK ENDING JUNE 11, 1881. 
— oy ns Abstracts marked with a * relate to applications not proceeded 
No. d Pp No d No Name with, The number of Views given in the Specification Drawings 
Sn nel — mcs _— —ineingseieammeniateatie is stated in each case after the price; where none are mentioned 
1880 1880 1881 Specification is not I trated, 
5004 Thorp and 5381 | Mor 1l | Wirth Where Inventions are communicated from abroad, the Names &c., of the 
Tasker. B 1 (Honigmann). Communicators are given in italics. 
5255 — gs 1 \ “ z= — Copies af Specifications may be odtained at 38, Cursitor-street, Chancery- 
>| At om 1) 02 McEw ay i (G irdiat) lane, B.C., either personal'y, or by letter, enclosing amount of price 
2 Abercron 402 4 we rour " P R DER 
1°" Spencer 186 | Clark and postage, and addressed to Mu. H. READER LACK 
) Minns t Denne and (Eckford). 1877 
306 | Goodson Denne 299 | Matthews 522.* Fixing the Insulators of Electric Tele 
(Goodson) Meacock and} 325 | Brampton & | graphs: J. H. Cordeaux, Birmingham. [4/.) _ 
8 | Wiley Ward srampton clai r and memorandum of alteration), Some V ul alteratic 
Pd | Wright t Bri 3 Sauvee (Com- vie, and the scope of the Claim is narrowed ry 10, i881). 
29 rving Thi merson) 1889 
— _ << — foe Sake trabe 3193, Looms: R. Hindle and G Greenwood, 
sa Morgan- ‘outeau) i wake (Fis rid ; Ps * 
B-own 5513 | Wates 1549 | Worrall | She Ele, aude} A by or atede Be oneenae ghe 
( Bliss) 514 s, and for other purposes, passed thr 5 the 
1 and 5 grippe t between the jaw an! t ackle, when tl 
weight is hung on tothe rope. (August 4, 185 
FINAL SPECIFICATIONS FILED 3428." Water-Closet Valves, &.: J. J. Day, 
June 4. 1881. Nos, 4964, 506 5074, 5079, 5080, 5082, 5086, | London 2d. ]}—Kefers (1) to improvem m Patent 2024 of 
5095, 5099, 5121, all of the | poe (ange for the purpose of giving certain and quick shes 
| ar or prev nting waste of water, and (2 » nov aveng ments 
¢ year 1880. | of sing valves for urinals, &e. ‘Au 24 ) 
7 S1iS. SUS, 5136, oll | 3898." Treating, Purifying, and Clarifying 
all of the year lss\. | Sewage, &c.: C. Dickinson. Wakefield. [2d..—~! he 
C solid matters are precipitated Dyl 1me iKe, alum, Otash 
; (September 25, 1880) 
9, 5145, 5147, 5148, 5178 3923.* Manufacture of Hose: F. G. Henwood, 
52 all of the year 188v. London. (2d. . The seamless woven hose is lined with india 
10, 515E . 5159, 5161, 5162, 5163, 5 rabber proofed cloth. (September 28, 1880) 
516 5i68, Sie 9, b1i b Sid6, Sit7, SIGS) 4078. Looms for Weaving: G. P. Hartley, Black- 
b191, 5194, 5214, 5251, 5257, all of the year burn. [éd. 3 ~The < of the inveation ic to allow 
18380 ore time ant 1 greater freedom of action to those w arp threads 
t require to cross over and pass the loop of the dape in leno 
a = . » | weaving; a shaft is connected to t erank 1 by a rod and 
PATENTS IN RESPECT OF WHICH THE THIRD YEAR’S STAMP | raises the heald through the eyes of which t p threads pass 
DUTY OF 50’. HAS BEEN PAID AND REGISTERED. th » required to cross over, thereby raising the warp threads 
higher than usual at the time of crossing. (Uctober 7, 1880), 
N a N — No Nan 4138.* Shegpermg or Closing Flasks, Canisters, 
_— —— — a _— _ Barrels, &c.: C. M. Westfield, London. [7 
=i —— sre" —~ | Consist fh. URS” @ cover or stopper out f 
1878 1878 1878 . Wood such form that the neck can be applied t » the vessr 1 by pr ss 
2349 ine 2419 Ma sell 2544 Lake ‘ and the 1 or stopper attache he ek bys re ag, | 
2281 rocki 2557 Tart ae 
22938 (Moeller 2 Wiseman. . 
( ad Moeller, & Aveling 4199. Coupling and Cacoupting . ,mattway 
Ce n) S ’ Buchan, Wagons: c. ave, Kuddersfield. [2/)} ree pl 
2 Abel (Vi 2319 Sears (Cogs- ( arms a ided ty which the porter can seize 5° l the 
& Noot and Tho n plit nk apes it over the hook, (October 15, 188 
a9 - . — ae om ' 4312 ‘Temples for Looms: J. Parkinson, Brad 
— saarhd = — he ob f this invention is to 1 the 
( Sarrver) $12 Mai kK 2 le 
» we agg siaiaaing ~he npie at each pick and to prevent turn, 
2318 | Horrocks Fox. vim @ straight line and to p t the al ne 
rt eo r lge i yn { é nple 
mou gs if r \ unted between t 
PATENTS IN RESPECT OF WHICH THE SEVENTH YEARS STAMP pe 
DUTY OF 100/. HAS b BEES PAID A} ‘ND REGISTERED. ‘ ~= - F 
FF 9g.4 
7 0) ie me] 
No, Name. No Name ; (uy eH = | 
—_——- — —— — — a ‘on - wt | 
1874 1874 [| ay wae f 
1992 | Walker 2194 Bousfield 1} ] \ Gent poe 
2005 | Nicholls. (A } 1 | 
2018 | Hargreaves 2017 Heale and panna inal dl ioe 
and Robinson ( r - } — os al 
2074 M } 
. : | 
PATENTS WHICH HAVE BECOME VOID. ry | Fig 2 
1.—Through Non-Payment of the Third Year's Stamp Duty of 50 } ) 
2a Soe feb | 
No. Name No. Name. No Name. ll si 
1878 1878 1878 
2133 | Abel (Payen-] 2169 Nadal, 2201 
| neville) 1170 Brewer 2202 
2135 | Pitt (Crooke ( Mezzetti), | 2207 
2136 Pitt (Ford, 2171 Juengst 2213 
Slade. and} 2178 Newton 2216 
Bay ies). 2179 +=Kosminski.) 2220 Nninie } 
2149 | Justice 2180 Sweet 222 
(Mason). 218% Martin temple f ihe first being to draw 
2151 | Ransford. 2155 = Light. he cloth it of the second to retain it 
2152 | Bargh- 2190 Johnson when s K is strack by a going part of 
Lawson (Béhm) the n, it causes the do zG to grip the cloth and to oscillate, 
153 | Haddan 2193 | St. George 2231 : ina ete bric with it the width of a pick. M is the second 
} ( Koerber). 2194 «Ralph = and j} 2234 é log which holds the cloth. (October 22, 1830), 
2154 | Gedue (De Stms. (7 ) 
| ge Leger). 1 2196 | Scudumo - saad :; 4315. Enitting Machinery N. Marshall, Not- 
158 Harding 2200 «~Clar : = . ting ham. [8¢. The object of the invention is to 
(Dous/in) _ (Léopold roduce spots nas J "and diaper patterns in one or more 
2159 | Lea and Lea. p- ~ es a j in hosiery goods by circular knitting machines by the 
165 Brown in, . | combination with such knitting michines, furnished with ‘auto- 
- ae jn ully changing thread guides of a compound presser. which is 
| able Of be sing shifted automatically so as to press the beards of 
Il.—Through Non-Payment of the Seventh Year's St ump the nee tle 8 or to miss-press, and thereby to produce spot, checks, 
‘ liaper patterns. The method of carrying out the invention is 
Duty of 100i, o elaborate for abbreviation. (Octoter 22, 1830) 
; ‘ : 5 i e 4316. Machinery for Twisting or Forming and 
No, Name. No. Name. No Name. Laying Strands, Cords, &c.: S. Wilson, Belfast. 
-_— |—— —_—— —— — | (6d. 9 Figs.)—The finished s rand is wound upon a reel or bobbi n, 
1874 5 : 1874 1874 and the object of the invention is to give a positive motion to such 
877 W heelhouse. | 1899 | Millar. 1935 | Dillon re el at varying speed isc responding ry to its gradually increasing 
879 Halland 1905 | Clark 1941 | Plenty neter. This is effected by providing the shaft which drives 
Hall 1916 Johnson 1944 | Howes, he take-up motion with a@ number of different-sized pinions, side 
1884 | Higgins and (De Loynes).| 1951 | Newton by side, each of which is made to engage with the shuft in eucces- 
_ Whitworth | 1924 Torr. (Ralph sion by means of a key that is traversed lengthwise of the shaft 
1887 Cunningham | 192 Haley 1952 | Tandy and by mechanism which moves it each time that a layer of cord is 
1393 | Cooper and 1934 Clark bryden aic on the bobbin. (October 22, 188°), 
Carupin. (Farcot i 
1896 | Kirkman. en 4379. Detecting and Preventing Corrosion in 
: Steam Boilers, &c.: G.and J. Weir, Glasgow. [l. 
—_— — 12 Piys.) ]—The iilustration shows an arrangement for heating the 
ie arr |= cod.w r, depr ‘ing it of air or gas, and { or prev »nting the pur np 
TO FILE A DISCLAIMER | from drawing air 
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The water enters by the pip into the exhaust 
team pipe between the cylinder and the ndenser and is there 
heated and delivered to the tank 28, in which is a float 29, which 
shuts off the steam from the donkey pump when the supply of 
water runs short. The claims relate further (1) to a by-pass 
| valve controlled by a float; (2) to varying the stroke of the feed 


ra 








[Jt NE 17, 1881, 


- - ee 


pump by means of a float; (5) to an apparatus for exposi ng sam) le 
pieces of iron to the action of the feed-water to judge of its corr. 
sive qualities ; (4) to the employment of zine to yield hydrogen fur 














| 
the prevention of corrosi ; (5) tothe use of a steam jet to raise 
the foot valves of air and other pumps, (October 27, 1889), 


4393. Blectric Lighting Sopevates: Ww. R. Lake, 
L ondon. . 
rt 


UT. farim, Ne 
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ct of the inve — n ia to struct ti t 











{ the lamp that a conductor of any required resistance may 
t 1, and that the lamp may be readily taken apart for tl ” 
insertion of @ new carbon, and yet be perfectly airtight, The 
globe is made with a wide neck that will admit tre carbon, This 
neck is filled with a glass stopper ground into its piace and 
serving for the entrance of the conductors, which in the case of 
powerful currents are divided into several br thes and fusd 
nto the glass. The space above the stopper is filled with gum or 
wax (Uetober 27, 1885). 


4398. Gas Motor Engines: J.C. Rhodes, Black- 
pool, W. Goodbrand and T. E. Holland, Man- 









chester. [fid. 6 Fiys).—Fig. 1 is a sectional pian of the engine, 
idinal se nie ae 3S ONS. 5p OOS See, EO ar00 

D (Fig. 1 the compres sion and d the work 

In the position in which the pistons are shown a 

gas and air is supposed to have been compre t 


of the compression c ylin lere 


1 ranch? seme 
igh the passage ¢5, 





hr in the piston ct, and through the passage 
, tothe inner end of the working eyling ler, The movement at 
the beginning of the return stroke of the compre ssing piston cuts 
ff the communication with the compression cylinder, and the 


movement of one of the piston valves / cuts off the working 
cylinder d from the passage c*, and by the further movement of 
the piston valve # brings the port of the igniting cavity opposite 
the admission port in the side of the working cylinder, at which 



































time the port / is opposite that c* in the passa ge c*, wh' 


the compressed air and g%8 left in the passage to force the 


h allows 
igniving 


flame into the cylinder, When each piston valve / is in its lowest 
position, the ports /? are open to allow the compressed uir and 
gas to pass frem one cylinder to the other, and the igniting cavity 





of the valve is receiving gas and air, and when the pis‘on valve is 
moving upwards quickly, those ports which were open in the 
lowest position are 1, and in moving upwards the port /* 
comes opposite and opens communication with the igniting flame 7?, 
and immediately closes it and opens communication gt its highest 
position with the passage d* and working cylinder. The same 
operations take place at + th ends of the cylinders, and there are 
two compressions and two explosions for each revolution of the 
crankshaft. The specification further describes a mode of reserv 

ing compressed gas ard air to be used in starting the engine. 

(October 28, 1880) 


4401. Manufacture of Wheels for Railways and 
Tramways: A. C. Uljee, The Hague, and J. Cle- 































June 17, 1881.) 
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minson, Westminster. [6¢. 5 /igs.)—(1) In order to avoid 
the unequal strains that result from shrinking tyres on hot, the 
wheel and the tyre are formed of an appropriate shape and 
forqed together by hydraulic pressure. (2) An improved form of 
wheel is constructed of two discs, each furnished with a boss 
which, when placed together, constitute a wheel body. from which 
the tyre can be removed without separating them. In the 
illustration A is the tyre, B the inner and B' the outer disc; Cisa 
retaining ring; D D are rivets connecting the inner disc, the tyre, 
and the retaining ring; G is a distance tube, of which there is one 
to each of the rivets E. The tyre A is forced coid on to the 
dises, which are formed slightly conical for the purpose. (October 28, 
1880), 

4409. Screens: T. Davids and C. Weiss, Hanover. 
[6d. 6 Figs.}—The screen is made of narrow vertical laths articu- 
jated together, The joints are made draught proof by the laths 
having male and female round edges which work into one another. 
(October 28, 1880), 


4416. Spinning Machines: E. Whalley, Man- 
chester, and J. H. Stott, Rochdale. [td 10 Figs.) 
Kelates to mechanism fur (1) doublin and winding, and (2) 
doubling and twisting. First: the bobbin is carriedon an upright 
winding spindle driven by a band from a grooved pulley. connected 
toits shaft by aclutch. From the same pulley a capstan drum is 
actuated around which the ends, after passing over the thread 
board and through the detector eyes, are wound on their way to the 
bobbin. From each detector eye depends a wire finger, the lower 
end of which just clears a rotating ratchet cylinder. When the 
eye drops the finger is earried forward by the ratchet teeth and 
shifts a bolt which draws the clutch out of gear, and stops both 
the capstanand spindle. Second; the winding and twisting frame 
is very similar to the above, having only necessary alterations with 
regard to the speed of the spindle, @c. A simple form of stop 
motion for ordinary upright spindle winding frames is also 
described. (October 29, 1830), 

4419. Gas Engines: M. Benson, London. (4. X 
Rider, Walden, New York, U.S.A.) (8d. 10 Figs.)—A represents the 
compression. and B the power cylinder ; these cylinders are joined 
by a pipe E, in which a valve F is operated by the eccentric. 
The inlet valve I is controlled by the governor, and by the cam T, 
in which are two grooves, which for one-half of their length are 
united, and form one broad grvove. During the time that the end 
of the bent rod Ha is in the wide part of the groove the governor 


























can either raise or lower it, so that it can engage with either of the 
narrow grooves, and be held by them during the time that the 
pump is drawing in its supply. The pump is provided with a 
mixing device R which receives gas at R' and airatg. Fig. 2 
shows the ignitor, consisting of a platinum tube 4 perforated with 
small holes and served with a coi: g of fine platinum wire. The 
mixed gases pass through a jet a to the ignitor from the pump K, 
and impinge on the perforated end of the inner tube and on the 
platinum coil, thereby causing an intense combustion. The 
specification relates farther to a modified form of engine with two 
pendulous cylinders, and to a somewhat different arrangement for 
igniting, and contains twenty-one claims. (October 29, 1880). 


4425. Manufacture and Adaptation of Pulp 
from Woody and other Fibres: J. Chase, 
Orange, Mass.,U S.A. [sd. 5 Figs.}—Relates to the manu- 
factare:f pulp from woody and analogous fibrous articles for hollow 
ware, Jeather board, ceilings, rnachine pulleys, &c., and the inven- 
tion consists in the process of reducing the material to pulp, and to 
the several applications of the pulp. The specification describes 
the machinery and process at great length, and contains thirteen 





claims. (October 29, 1880) 
4432. Velocipedes: W. Hillman, Coventry. [57. 
18 Figs.|—Relates (1) to spring suspended saddles; (2) to an 


adjustable s‘op; (3) to a dust-proof ball bearing; (4) toa pedal with 
bali bearings ; (5) toa device for fastening the cranks; (6) to in- 
creasing the length of the neck in the top centre. (October 29, 1880), 


4433. Converting Refuse and Infectious Animal 
Matters into Gas: B.J. B. Mills, London. (/. Z. ¢. D. 7. 
Anthony, Toulouse). [8¢. 8 Figs.)—I8 @ process for rendering 
more wholesome the manufacture of carbo azoted-phosphated 
manures. bone black, animal salts, &c., by especial treatment in 
closed veseels, by pressure, filtration, and separation of fat, effected 
by Aut onys apparatus, of all kinds of animal substances. The 
system and apparatus are too extensive for description here. 
(October 30,188). 


4148. Firegrates: E. R. Holland, London. (87. 
7 Figs j}—Relates to the construction of firegrates with a rake-like 
instrument entering at the bottom of the fire basket, rising with 
the ignited fuel, and preparing a space underneath to receive fresh 
fuel, and then retiring. (October 30, 1880). 


4449. Railway Buffer Stops: A. A. Langley, 
London. (8d. 18 figs.)—The train is received ata terminus by 
buffers attached to pistons working in cylinders filled with liquid. 
When the pistons move back the liquid is either driven out 
through weighted valves or escapes by the sides of the pistons into 
the front partof the cylinder. The pistons are r¢éturned by weights, 
(October 3), 1880). 


4468. Furnaces for Calcining Carbonate of 
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Soda, &c.: W. Black, South Shields, and T. Larkin, 
East Jarrow. (6d. 3 Figs.}—The invention consists in apply- 
ing heat both to the top and bottom surfaces of the substance to 
be calcined, G is the furnace by which the lower side of the bed 
A is heated and D that by which the upper sideis heated, The 
blades ee on the revolving shaft E serve to stir up the materia). 
(November 2, 1880). 


4472. Machine for Utilisation of Steel Rail 
Ends: C.and J. D. Jones, Swansea. (4d. 4 “igs j—the 
rail ends are worked in successive rolls, which gradually bring 
them to the section of a flat or square bar. (November 2, 1889). 


4473. Printing Machinery: A. Sauvee, West- 
minster. (6d. 4 Figs.}—Has reference to rotary web-printing 
machines, and relates particularly to a series of pairs of feeding 
shapes or eccentrics, whose outer circumferences travel at the 
same speed as the printing cylinders, and keep the sheet tight 
from gathering, and at the same time feed it square into the 
Shird series of tapes. This invention will shortly be described and 
illustrated in the body of the paper, (November 2, 1830). 


4475. Fences, &c.: D. Rowell, Westminster. 
[6d. 41 Fig.]—The claims refer (1) to a mode of securing wires or 
burs to standards by means of staples, bolts, &c. (2) To the con- 
struction of the standards, (3) To the employment in corner 
posts of a pulley for changing the direction of the wires, (4) Toa 
winding barrel, for tighténing the wires, provided with holes to 
receive stop pins. (5) To the foundation sockets. (6) Ty the use 
in fences of corrugated iron plates. (November 2, 188). 


4477. Apparatus Forming Junctions with Rail- 
ways of Branch Lines. &c: R. P. Williams, West- 
minster. (6d. 27 Figs.}|-The junctions are formed without 
breaking or interfering with the main line either at the switch or 
at the crossing. The fixed rails of the branch line, where the 
trains enter upon the branch, are laid at a somewhat higher level 
than the main line, and movable pieces are provided to form 
inclines leading from the main line rails to the branch lines 
rhis invention wilt be shortly described and illustrated in the body 
of the paper. (November 2, 1880), 

4479. Puddling Furnaces, &c.: W. Griffiths, West 
Bromwich, [6d. 3 Figs.]—The illustration shows a trebie- 
handed furnace. A is the grate, C the puddling chamber, D the 
side doors, E the end door, and L the flue. By slight altera- 
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4481. Manufacture of Wire Ropes: F. W. Scott, 
Stockport. [(d. 5 Figs.j}—The rope is formed by compound 
strands of wire, in which hemp, cord, or other suitable soft fibrous 
material is interposed between the wires forming the strand. 
(November 3, 1880). 


4485. Ingot Moulds: D. McKechnie, Stevenson, 
N.B. (6d. 19 Figs.)—The mould consists of « top part A, a mid- 
part B,and a bottom'part or drag C. The casing of the mid-part 
is made is halves secured by pins. The pattern may also be made 
in two parts and be hollowed internally toform its owncore. The 
core bar F is fixed to the drag. A screw, not shown in the draw- 





single or dot 
prince 


bridge 





le-handed 
pally in the 
(November 2, 









l wally 




















ing, is used to raise the mould from the pattern and bottom part. 
It works in a nut fixed ina bar which is fitted across the mould, 
and its point abuts sgainst thecentre of the pattern. The core bar 
is also made in parts so that it will collapse to facilitate its 
removal, (November 3, 1880), 


4486. Boots, Shoes, &c.: J, Sharp and S. Austin, 
Bradford. [(d. 4 Figs.) -For lasting or stretching the uppers 
the leather is placed on the last in the usual manner, and the last 
is inserted in the apparatus, which is constructed with a frame 
work in which work clams for drawing in the heel and toe, The 
clams are provided with mechanism to enable them to seize the 
leather, and are actuated by gear. The sides of the boots are 
drawn in by nippers. The details of the mechanism are too com- 
plicated for description here. (November 3, 1880). 


4491. Prevention of Explosions in Coal Mines: 
T. Canning and W. E. Thomas, Newport, Mon 
(8d. 6 Figs.j—Is for an arrangement of conductors to prevent 
lightning striking down the shaft of the pit. (November 3, 1880). 


4504. Fireplaces, &c.: A. Jennings, Glasgow. 
(6d. 3 Figs.j—the products of combustion traverse a metal flue, on 
the outside of which fresh air circulates, and is thereby warmed 
before being emitted into the apartment. (November 4, 1880.) 


4507. Carding Engines, &c.: G. and E. Ash- 
worth, Manchester. [8/. 25 Figs.}—The object of the 
invention is to render more perfect the action of the carding 
surfaces of carding engines. To make the edges of the carding 
surfaces even, a revolving emery wheel is employed to cut such 
edges and make them true, In the case of the main cylinder an 
edging ring is applied to the cut edges of the cards and projecting 
a little beyond the surface, and the rollers are cut down to enter 
between the edging rings, and to run as closely thereto as practi- 
cable, Fig. 1 shows the arrangement of the emery roller. In the 
case of engines provided with flats, the ends of the cards upon the 
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flats are cut down to suit the width of the cylinder. In condenser 
engines the spaces round the doffer are cut by an emery wheel. 
Fig. 2 shows an arrangement for cutting down the longer wires in 
flat cards before the ordinary grinding. In order to obtain smooth 
metallic bottoms to the cards or rollers or cylinders, wire or metal 








ribbons are coiled around them in the spaces between two rows of 
card dents. Fig.3 shows a method of sharpening the dents by a 
rapidly revolving grinding wheel which enters between the rows 
while they are held apart bya plough ortool. (November 4, 1880). 


4512. Machinery for Grinding Dye-Woods 
Myrabolams, &c.: T. J. eickles, S. Smithson, and 
C. H. Pickles, Ravensthorpe, Yorks. [id. 6 FigsJ— 
The material is pulverised between revolving beaters and a 
circular grate, and the fine particles are carried by the currents 
of air through sieves. (November 4, 1880). 


4516. Transmitting Heat to the Contents of 
Steam Boilers, &c.: W. isoge Wise, London. (2. 
Roeber, Dresden, Sarony), (1s. 10d, 87 Figs }—Consists mainly in 
the creation of currents of heat in vessels or pipes situated partly 
within the material to be heated and filled with fluids of sprcial 
qualities in a fluid or gaseous condition, or in a condition of chemical 
dissociation and reunion. By means of these pipes the heat of 
the fire is transmitied to the interior of the boiler or other vessel 
without direct contact of the fire with the walls of the vessel, The 
specification contains thirteen pages of description, twelve sheets 
of drawings and thirty-five claims, and explains a great variety of 
methods of carrying the invention into practice. (November 4, 
18380). 


4524. Apparatus Tilting Casks, &c.: P. J.. 
Catterall and J. rowley, Manchester. [4d 
3 Figs )j)—The apparatus is fixed to the wall above the cask. A 
chain, terminating in a hook, depends from a sprocket wheel that 
can be turned by worm gearing to raise the chain and the end 
of tne cask. (November 4, 1880). 


4531. Steam Hoists: T. Archer, Gateshead. [6/. 
3 Figs.)—The piston B is connected to the drum E by a ribbon of 
metal U which passes through a stuffing-box in the cover. When 
steam is admitted on to the top of the piston it draws down the 
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ribbon rotating the drum and winding up the chain g. The 
cylinder has a buffer at each end to receive the piston and an 
internally opening valve to prevent the formation of a vacuum. 
The specification refers to previous Patent 3802 of 1879. 


4536. Tipping Wagons and Vans: A.G. Marget- 
son and W. S. Hek, Bristol. (84. 9 Figs.) —Consists (1) 
in fitting the wagon or van with a windlass and chains so arranged 
that a man by working them can easily tip and again return the 
wagon body, and (2) in automatically opening the tail-board with the 
tipping of the body. This invention will shortly be described at 
length and fully illustrated, (November 5, 1830). 


4539. Targets and Butts: R. Neilson, London, 
(4d. 4 Figs.)—The target is made in sections, any one of which 
will complete an independent electric circuit on being forced back- 
wards by the impact of the bullet, and will give a corresponding 
signal at the firing point (November 5, 18380). 


4540. Apparatus for Detecting the Escape of 
Noxious Gases from Drains: R.H. Reeves, Park- 
hurst, I.W. (6d. 2 Figs.)—An ordinary pressure gauge such 
as is used for determining the pressure of lighting gas, is con- 
nected to the drain and filled with a liquid, a solution of perman- 
ganate of potash for instance, that will change colour upon contact 
with sewer gas. (November 5, 1880). 


4541. Purification of Alcohol: W. A. Barlow, 
London. (L. Naudin and J. Schneider, Paris), [6d. 2 Figs.) 
Nascent hydrogen is evolved in the liquid by means of an electric 
current and combines with the impurities existing in it. (November 
5, 1880). 

4542. Steam Heating Apparatus, &c.: L. W. 
Leeds, London. [6d. 1 Figs.]—‘To keep the pressure of the 
steam constant, the fuel is burned in a firebrick chamber, and the 
products of combustion led to the boiler through flues regulated 
by dampers whose position is controlled by a diaphragm open on 
one side to the steam pressure. (November 5, 188v). 


4544. Furnaces or Fireplaces for the Combus- 
tion of Fuel without Smoke: H. 4. Lake, London. 
(La Société Nessi, Freres, Paris). (6d. 8 Figsj—The fuel is fed 
down an inclined hearth on which it is partially coked, and falis 
on to the grate. where it forms a glowing bed, over which the gases 
pass and are consumed. (November 5, 1880). 


4545. Pipe Couplings, &c.: W.Stainton, London. 
(4d. 2 Figs.j}—Pipe couplings, nuts, &c..are made according to 
this invention with longitudinal grooves or serrations for the jaws 
of the tongs to engage in. (November 6, 188). 


4546. Railway Switches and Crossings: C. W 
Hartley. Bradford. [6d, 4 fijs.}—Uonsists in the use of @ 
sWitch at crossings wiich shall make the rails practically con- 
tinuous. This switch resembles thosein use for points in tem- 
porary contractors’ lines, and is operated from the same lever that 
puts over the points. (November 6, 1830). 

4549. Driving Belts: J. Heap, Ashton-under- 
Lyne. [6¢. 3 Figs.)—Refers to Patent 1199 of 1880, and 
describes a belt of steel ribbons lined with leather, the novelty 





lying in the method of connecting the metal and the leather. 
(November 6, 1880). 
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q , Screwing, and Drilling Ma- 
$553. . WW. Hulse, Manchester. [Si 10 Figs.)— 
lates (1) te machines in which cutters which converge towards 4 
central axis for the purpose of turning or screwing, and which 
may when cutting either rotate about the central axis or remain 
stationary, are simultaneously withdrawn from the cutting position 
and simultaneously restored to it, and (2) to apparatus whereby 
the speed of advance of cutting tools in various machines may be 
regulated and varied to suit different requirements. | This inven- 
tion will be fully described and illustrated shortly in ENGINSERING. 
(November 6, 1880). 


556. paratus for Drying or Desiccating 
substances with Heated Air: C, D. Abel, London. 
(B. Langen, Cologne). (6d. 4 Figs.}—The drying is effected by 
causing the substances to travel firstly through a passage, through 
which a current of heated air is made to pass in the opposite 
direction, and then through a passage in which a current of cold 
air, serving subsequently to supply the current of heated air, goes 
on its way to the heating apparatus, (November 6, 1880). 


4559. Lubricating the Axles of Railway Roll- 
ing Stock, &c.: W. S. Laycock, Sheffield, [6:. 6 Figs.) 





—The illustration shows two springs C C attached to the bottom 
of oil box, and carrying on their free ends bars A A to which 
brushes are fixed, between which the axles run and are thus 
lubricated; the brushes can adjust themselves to the axle. 
(November 6, 1880), 


4560. Machinery for Preparing and Spinning 
Cotton, &c.: R. Curtis and W. H. Rhodes, Man- 
(6d. 4 Figs.}—Is for improvements in the mechanism 
for imparting variations in speed to the bobbins of slubbing, 
intermediate, roving, and jack frames, Parallel to the driving 
shaft is fitted the shaft 5; 6' is a flanged circular disc in which is 
a short shaft 5*; fixed on 6? are two small spurwheels 53 and 
b*, one at each side of the disc, and gearing into }* is a Small 
pinion ¢ fixed on the end of the shaft c', which rotates in the same 
direction as the shaft 5, driven at a variable speed by friction 
cones or otherwise. The pinion ¢ forms a bearing for one end of 

















the shaft): the wheel }* gears into an internally toothed wheel d 
loose on the shaft 6; d' is a spurwheel loose on the shaft 5, anda 
flange cast with d' is connected to a flange cast with d by set 
screws passing through slots in the latter; d? is a “ helper” fric- 
tion pulley fixed on the shaft 5, on to which d' is pressed by a 
spring d@*, Motion is communicated tothe bobbins from the wheel 
d', The shaft dis driven at a uniform speed, and the shaft c’ is 
driven in the same direction at a much slower speed, which is 
gradually increased, and as it increases causes the pinion } to 
rotate more slowly, and to drive the wheel d, and spurwheel d', 
and the bobbins at a reduced speed. Two methods of obtaining 
the varying speed of the shaft c! are described. In one a friction 
pulley is drawn across the face of a friction disc by a worm of 
varying pitch, and ia the other cone pulleys are employed 
(November 6, 18380) 


4562. Looms: P. Young and J. Mathieson, 
Glasgow. [10d 53 Figs.}—Relates to (1) new combinations of 
parts for positive check shuttle box looms, whereby any number 
of boxes, from one to eight, can be skipped, and (2) to an improved 
pattern mechanism. In its simplest form the arrangement for 
lifting the boxes consists of a horizontal lever held at two points 
of its length by links depending from crank dises, and accordingly 
as one or both cranks are more or less rotated, a variety of motions 
can be imparted to the horizontal lever which is connected to the 
spear of the boxes. The specification contains many modifica- 
tions, and is too long for satisfactory abbreviation. (November 6 
1880) 


4582.* Puddling Furnace: J. Jones, West Brom- 
wich, (2¢)—To accommodate bree puddiers at one furnace 
the chimney is placed at the top and puddling doors are provided 
at the end and sides. (November 9, 1589). 


4583. Vacuum Brake Apparatus: J. Gresham, 
Manchester. (8d. 13 Figs.)—Relaes to valves for automatic 
vacuum brakes similar to those described in Patent 4801 of 1878, 
and consists (1) in forming the main valves with a hole through 
the axis of the connecting stem, as shown in the illustration 
where a goes to the tram pipe, 6 to the vacuum chamber, and to 
the brake cylinder; ¢ is the diaphragm governing the main valve, 
Ja hole to admit air to the diaphragm, a4 a ball valve in the main 
valve stem, When a partial vacuum is formed in the train pipe 
the ball valve moves away from its seating and the air can be 





drawn from the vacuum chamber. (2) To arrangements whereby 
the automatic vacuum brake apparatus may be readily changed to 
work as a simple vacuum brake, and to dispense with the valve 
hitherto employed with automatic vacuum brakes for taking the 
brakes off when the vehicle is detached by admitting the atmo- 
sphere into the brake cylinder. In Fig. 2, z is the valve shown in 
Fig. 1, a* the train pipe. The plug of the cone cock is shown in 
the position for automatic action, communication being open from 
the train pipe a*, through the cock, pipe a, valve x, pipe 6, to the 
vacuum cylinder 6*, and when the automatic valve acts to put on 
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the brakes the communication open between the vacuum 
cylinder 6*, through the pipe 6, valve x, pipe ¢. cock and 
pipe c' with the cylinder c*. When the handle is moved to the 
other position for simple vacuum, communication between the 
pipes a and c is cut off and a direct passage is opened through the 
cock between the train pipe a* and the pipe c'. Several modifica- 
tions are described. (November 9, 1880). 


4585. A, atus for Supplying Fuel to Fire. 
places: W.S. Melville, Londou. [6d 5 Figs.)—Is for a 
shovel that sha!l deliver the coal in domestic fireplaces under the 
incandescent mass of the fire. The shovel has an after part 
formed into a chamber to receive the fuel, the front part being 
provided with a flap hinged to the front of the said chamber, while 
the front edge of the said flap rests in the bottom of the shovel 
The handle is hollow and receives the stem of a piston fitted to 
slide within the chamber and serving to force the fuel out of the 
shovel and into the fire. (November 9, 1830). , 
4586. Regulating the Supply of Injection Water 
to Jet Condensers of Steam Engines: J. Griffiths, 
Liverpool. [6¢. 3 Figs.}—The inventor regulates the supply 
of water by a valve which is connected to a moving part of 
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the engine, and so arranged that it apportions the feed water to the 
quantity of steam used. In the illustration D is the water cock 
which is connected to the expansion gear of the engine. (No- 
vember 9, 1880). 

4587.* Melanging: W. D. Thornton, Bowling, 
Yorks. (2d..—After one colour has been printed on the sliver 


by melanging it is passed to a second machine, in which in lieu of | 


the ordinary printing roller there is a stamper plate fitted with 
types. (November 9, 1880). 


4589. Grinding Mills: J. Higginbottom, Liver- 
pool. [é6d. 4 Figs.\—Consists in the use of spiral ribs and 
grooves for the grinding or granulating of grain or other material, 
such ribs and grooves being formed on the grinding faces of a size 
and pitch suitable tu the material. By these means a much more 
gentle action is brought to bear upon the grain than by the use of 
angular or circular lands and furrows. (November 9, 1889). 


4590." Machines for the Manufacture of Boots 
and Shoes: P.C. Acres and W. Freeman, Leicester. 
[2¢.}—Has for object to combine in one machine the two distinct 
operations of sewing and stitching the soles of boots and shoes 
and to produce double lock stitches. (November 9, 1880). 


4593. Fog Horns: A. L. Wharton and 5S. J. 
Dobson. Great Grimsby. [(d. 3 Figs.)}—The air is com- 
pressed by two oscillating cylinders worked by hand or power. 
(November 9, 1880) 


4594.* Manufacture of Hats: F. Wirth, Frank- 
fort-on-the-Main. (L. /. Rousselet, Friedrichsdorf). (2d)— 
Relates to the manufacture of hat bodies from felt or chip. 
(November 9, 1880) 

4596.* Hygienic Compound: W. R. Lake, Lon- 
don. (7'. S. Lambert and J. 8. Huyler, New York). (2d}—The 
ingredients are sugar, glutinous cereal meal, and water 
(November 9, 1880). 

4597. Silk-Dressing Machinery: A,Greenwood, 
Leeds. [¢. 6 Figs.)}—Is for improvements on Patent 1452 of 
1866, whereby books of silk irregularly filled and inserted on the 





periphery of a rotating cylinder, previously to being dressed, are eo 
gripped that the silk cannot be robbed from the book by the comb. 
The books are filled in ss before to presses formed around a 
skeleton cylindrical frame. Within each press and bearing 
against the back of the lust book is a double wedge-shaped plate, 
which is intended to receive the pressure of two wedges which 
move inwards from opposite sides of the cylinder. These wedges 
are forced inwards during the rotation of the cylinder by a bowl 
with which their outer edges are furnished, coming in contact with 
cam pieces hinged to the side frames of the machine, and held in 
position by weighted levers which will determine the amount of 
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pressure to be -_ upon the wedges. To provide for the loosening 
of the wedges they are brought by the rotation of the cylinder into 
coutact with a pair of cam pieces standing up from the front axle 
of the cylinder which force them outwards and release the books 
Fig. Lis a plan of one of the presses detached, and Fig. 2 is a plan 
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of the cam pieces for releasing the wedges; 6' is a wedge which 
acts on an incline on the platec. After the combing the lugs 6’ 
(Fig. 2) come in contact with the cam pieces }*, and thereby drive 
back the wedges } }' and release the books. (November 9, 1580) 


4598.* Skates: R.H. Bishop and H. F. Hailes, 
London. ([(2¢.)-—-Is for means for attaching the skate to the 
boot. (May 9, 1830), 





4600. Manufacture of Cut Pile Fabrics: R. 
Atherton, Bradford. [fd 1 /ig.j—!n weaving the pile 
| Shoot is made to pass to the back of the fabric, and forms there 
| cutting points, which are divided, setting the pile free to be raised 
| on the face of the fabric. (November 9, 1880), 


| 4601. Toy Money-Box: W. R. Lake, London. 
| (J. B. Walter, New York), (6d, 2 Figs }—The coin is placed in the 
| mouth of a dog who apparently swallows it. (November 9, 1880). 


4603. Treating Animal and Vegetable Sub- 
| Stances: J. H. Johnson, London. (4. J. Huet, Paris). 
| (4¢.}—Is for an antiseptic and deodorising solution prepared 

from lava or aluminous rocks tbat have undergone a preliminary 
| transformation and been mixed with a product resulting from the 
| oxidation of heavy oils of tar, and also with alunite calcined in the 
presence of chloride of potassium. (November 9, 1880). 


| 4605.* Sewing Machines: A. M. Clark, London. 
(P. FP. Newell, Greenfield, Mass., U.S.A.) [4d.]—Relates (1) to a 
noiseless device for operating the needle levers and shuttle driver ; 
(2) to the feed devices; (3) to the construction of the needle bar; 
(4) to the tension device ; and (5) to the spool winder. (November 9, 
1s80). 


4609. Direct-acting Hydraulic Machines for 
Rivetting, Punching, &c.: R. H. Tweddell, Lon- 
don, J. Platt and J, Fielding, Gloucester. [I:. 
tL Figs.;—The object of the invention is to render such apparatus 
more readily applicable and more efficient. When it is desired to 
press the plates closely together during the rivetting process, the 

| machine is constructed as shown in the illustrations, A is the plunger 

| which carries the rivetting toola. In the front partof the plunger 
Ais fitted, an annular plunger B which carries a pressing tool b. 
When the pressure is permitted to act on the base of the plunger 
A, the plunger advances, and the pressing tool } takes a bearing on 
one of the plates while the tool @ upsets the rivet. The hob or 





head which holds upon against the rivetting pressure, may, as 

shown in Fig. 2, be in like manner fitted with an annular planger 

| B' carrying a pressing tool 6'. In cases where it is inconvenient 

| to allow space for the pressing plunger in the hob, it may be 
arranged as shown in dotted lines. The specification further 
describes modified machines for (1) closing the ends of fireboxes, 
&c., where it is necessary to rivet at right angles to the direction 
of movement of the rivetting plunger; (2) for rivetting round the 
end of a cylindrical vessel; (3) for rivetting along the keel of a 
vessel or girder; this last machine has already been illustrated in 
ENGINEERING, page 535, vol xxx. The claims relate further to 
suspending the rivetter so that it can be turned round ina hori- 
zontal plane, and also in two vertical planes at right angles to 
each other; to an arrangement of telescopic tube for raising and 
lowering the rivetter; to strengthening the flexible tube for con- 
veying working fluid by the use of sheaths linked together so as to 
constitute a chain; toa crane for suspending the rivetter so that 
it can be moved over a horizontal plane. (November 10, 1880), 


4611.* Propelling Boats, Barges, &c.: R. Hall, 
Reading. [(2¢.|—The boat is propelled by a jet of water forced 
outwards by a band pump. (\ovember 10, 188). 


4612.* Manufacture of Shirt Fronts: S. Bowden, 
London. ((. £. Krarup, Copenhagen). (2d).—The shirt is double 
in front, and needs no studs to keep it closed. (November 10, 
1880) 


4613.* Bicycles: J. Beale,Greenwich. [(2d}]—The 
fiont and back wheels are equal, and the backbone carries two, 
saddles. (November 10, 1830), 


4615. Cooling Brewers’ Worts, &c.: H. H. W. 
Jaeckel-Handwerck, Leipzig, Germany. [6<. 3 Figs.) 
—The liquids are supplied to a series of cooling tanks one above 
the other in a tower, such tanks being provided with double 
bottoms or worms for cold water circulation, and with hori- 
zontally revolving ventilating fans or vanes fixed on a vertical 
shaft common to all of them. (November 10, 1880). 


| _ 4616. Manufacture of Compressed Gunpowder : 
| E, L. Beckwith and T. B. Lightfoot, Dartiord. (6d. 
| 1 Fig.j—In order to secure uniform density in compressed gun- 
powder, the compressing punches, instead of being rigidly 
| attached to the table head or bar by which they are forced into 
the moulds, are capable of moving as plungers through packing 
into a hollow formed in the table head or bar in which any desired 
pressure of fluid can be maintained. A is a plate containing the 
moulds, and situated under the follower B provided with corre- 
sponding plungers 6. The bottoms of the moulds are formed by 
plungers e attached to small rams which enter a common chamber 
filled with liquid under pressure. When the follower B is drawn 
down by the press D and rods C OU, the uniformity of pressure in 
all the moulds is guaranteed by the liquid support of the lower 
plungers. Should a greater pressure be exerted on the powder 
| than the apparatus is set for, the escape valve G opens, and the 
water flows from the lower chamber into a receptacle from which 
it is withdrawn as the plungers are again raised at the conclusion 
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«f the operation by the spiral springs beneath them. (November 


10, 1880», 


4617. Portable Maltand Drying Kiln: E. Walker, 
Newark-on-Trent. [6¢ 2 Figs.j—is a small iron building 
titted with malting appliances, (November 10, 1880.) 


4618.* Apparatus for Issuing and Registering 
Tickets: J. Hodges, Liverpool. (2¢.)—the tickets are 
cut from a roll, perforated, and ejected from a box by the mecha- 
vism which forms the invention. (November 10, 1880). 


4621. Magneto-Electric Signal Apparatus: E. 
G. Brewer, London. (£. H. Johnson and 7, A. Edison, Menio 
lark, New Jersey, US.A) ‘6d. 5 Figs.}—The object of the inven- 
tion is (1) to so arrange magneto-electric machines, when used in 
combination with telegraph apparatus, that they shall be cut out 
of circuit when at rest, and (2) to provide a commutator that sends 
either continuous or intermittent currents according as the machine 
is turned in one direction or the other. First: the handle of the 
machine is connected to the shaft by a pin taking into a slot with 
inclined faces, and the first effect of rotating the handle is to slide 
t endways on the shaft, and break the shunt circuit. Second: the 
commutator has two surfaces so arranged that when turning one 
way the spring isin contact with one of them, and when turning 
the opposite way with the other. (November 10, 1880). 


4622. Steam Reducing Valves: J. Wright, 
Tipton. [4¢. 1 Fig.J—ihe outiet of the valve is in connexion 
with a moving vessel like a gasbolder. When the pressure rises 
wo high the vessel is lifted and closes the valve. (November 10, 


1880). 
4623* Casks: W. Lloyd Wise, London. (4. & 
Mutler, Paris. [(4d. 6 Figs.j--The ends of the cask are 


strengthened by angle-iron rings. (November 10, 1880). 


4624.* Fountain or Reservoir Pen: W.R. Lake, 
London. (A. Just, Elberfield, Germany), (2dj—To prevent the 
ink being ejected at the wrong time, the nib is arranged to always 
cover the ink orifice except when a heavy iine is being drawn 
(November 10, 1880). 


4626. Apparatus for Lighting and Extinguish- 
ing Gas by Electricity: W.R. Lake, London. |v. 
DL. Bancroft, Boston, U.S.A.) | 2d.)—A large number of burners are 
srranged in one circuit. bach burner has a platinum wire that 
becomes incandescent under the current, and an electro-magnet 
that acts upon a ratchet wheel connected to the cock. A given 
number of intermittent impulses are sent from the central station 
through the system, and effect the simultaneous lighting of the 
whole. (November 10, 1880), 


4627. Manufacture of Metallic Door Knobs, 
&c.: A.and R. F. Heath, Birmingham, (2«.)—\lelates 
lu detailsof mauufacture. (November 10, 185v). 


4628. Step-by-Step Type-Printing Telegraphs: 
F..W.Higgins,London. (td. 6 /igs.)——ls for ;r.oting 
upon @ broad sheet cf paper instead of on a continuous band. A step- 
by step escapement is tixed on the axle of the type-wheel which is 
pivotted in a frame which acts as a lever, the short end of which 
carries an iron armature placed over an electro-magnet. ihe type 
wheel is attached to a tube a little longer than the wiath of the paper, 
and upon the end of the tube slides a second and shorter tube to 
which is attached a disc. Upon the disc is fixed a row of teeth like a 
suw, upon the inclined planes of which the disc slides, and which 
cause it tosh ft laterally before printing to effect the horizontal 
spacing, After the type-wheel has been moved it is held in position by 
a click, engaging a rack on ihe type-wheel axis. To return the type- 
wheel to the commencement of a line the type is brought tv the 
position when one of the spaces is opposite tue impression pad, 
and on the necessary current for printing being sent the click strikes 
the serrated edge and is lifted out of the rack, thus allowing the type- 
wheel to regain the starting position, The synchronism of the two 
instruments is insured by means of a small electro-magnet, through 
which a weak current is sent once in every revolution of the type- 
wheel to move a detent that would otherwise arrest the type-wheel 
at zero. (November 10, 1880), 

4630. Anchors: J, Wright, Tipton. [6¢. 4Figs.j)— 
Is for improvements on Martin's anchor, whereby its holding 
power and durability is increased, (November 11, 1880). 


4633.* Gas Motor Engines: H.N. Bickerton, 
Ashton-under-Lyne. (2¢.)—:he cylinder is enlarged at one 
end, and the piston rod 1s made hollow at the back end, and upens 
into the cylinder by side passages, which atthe proper moment 
are uncovered, and permit the products of explosion to escape 
through the piston rod. In the absence of drawings the exact 
arrangement cannot be understood. (November 11, 1880). 

4638. Beverage: E. W. Allen, London. [2d.)—Con 
tains phosphoric acid, lupuli, tartaric acid, cream of tartar lime- 
juice, and water. (November 11, 1880) 





4639. Purifying the Feed Water of Steam 
Boilers: W. Hanson, Bradford. [6¢. 2 Figs.)—Refers 
to Patent 3268 of 1880, and relates to combining two heaters, so 
that the waters may have to deposit its impurities before entering 
the boilers, The current is directed alternately into one apparatus 
or the other at appropriate intervals, (November 11, 1880). 


4640. Apparatus for Regulating and Measurin 
the Flow of Liquids: H. J. Haddan, London. ( 
de P.I.y Fargas, P. G. y Corvera, and J, B. y Veciana, Barcelona). 
(4d. 3 Figs.)—The water enters bya disc valve and escapes past 
a float. If its speed is too great it lifts the float and partially 
closes the inlet valve. (November 11, 1880). 


4643. Manufacture of Explosive Compounds: 
C.D. Abel, London. (Z, Sanlavilie and R, Laligant, Paris) 
(4d.}—The compounds consist of a chlorate combined with a 
porous or permeable and elastic body, such as cellulose, capable 
of furnishing carbon and hydrogen for combining with the oxygen 
of the chlorate, and the elastic properties of which obviate the 
danger attendant on the use of chlorates at present. (November 
11, 1889), 

4644.* Mounting Change Wheels in Machinery: 
Ww. Emmet, Haslingden. ([2¢.)—Jhe end of the spindle 
and the eye of the pinion are both square. The wheel is retained 
between a nut and a collar. (November 11, 1880). 


4645.* Harvesting Machines: W.C.Manwarin 
Banbury. ([2d.)—The object is to enable the sheaf to be tie 
with a knotted cord instead of a twisted wire in machines 
constructed according to Patent 530 of 1880. (November 11, 
1880) 


4646. Temples for Looms: R. Blackwood, 
Hawick, N.B. (2d.)—Consists in the combination of three or 
four short Swiss temples. (November 11, 1880). 


4651.* Manufacture of Soap, &c.: W.S. Somers, 
Glasgow. (2¢.)—Describes the mauufacture of a hard granu- 
lated and soluble soap from comparatively inexpensive materials, 
such as petroleam or other crude oil. (November 11, 1880). 

4653. Velocipedes: T. Pritchard, Ccventry. [6d. 
3 Figs.}—Is for a differential motion to allow the vehicie wo turn 
corners with ease. (November 11,1880), 


4654. Apparatus for Cutting Cloth, &c.: F. w. 
Mondriaan, London. [2d.)— Relates to the details of circalar 
bevei edges shears. (November 11, 1880). 

4655.*° Manufacture of Paints: J. Chapman and 
G. Bates, Corsham, Wilts. (2d¢.)—The basis of the paint is 
ground Bathstone (November 11, 1880). 

4657. Expanding Dress Stand: E. Eavestaff, 
London. (24.)—Uonsists of an inflated bag having the form of a 
human figure. (November 12, 1880). 


4659.* Papering and Unpapering Woollen 
Fabrics, &c.: T. Stead, Leeds. (2¢)—The apparatus 
consists of three tables, whose heights cun be separately adjusted 
to suit the position that the papered fabric has to take in the press. 
(November 12, 1580) 

4660,* Siphonic Apparatus for Closet Flushings: 
&c.: H. E. Cooper, London. ([24.)—The act of raising 
the handle lowers a flexible pipe, and establishes a siphonic 
action which draws off the contents of the cistern. (November 
12, 1880), 


4664* Machines for Gravelling and Hogging: 
E. J. Chaston, London. [2¢.)—Whe gravel fails from a 
hopper between two revolving brushes, and is spread evenly. 
(November 12. 1880). 

4667.* Capsules for Bottles, &c.: L. Gros, Lon- 
don. ([2d.)—‘he capsules are made of paper. (November 12, 
1880). 

4670. Sewing Machinery for Boots and Shoes, 
&c.: W.H. Dorman, Stafford. [6d. 2 figs.}\—Relates to 
machines in which a curved needle is used, and which works with 
a single thread, and is to provide machinery for varying in pro- 
portion to the thickness of the material being sewn, the length of 
the loop of thread drawn up by the needle. The following parts 
are claimed: The curved needle, carried by the needle stock, 
operated by the needle lever or segment, which has an adjustable 
fulcrum supported in a movable post; the wedge for limiting the 
movement ot the said postand fulcrum, ané the stop for controlling 
the position of the said wedge connected with the lower jaw or 
table, and adjusted by the same according to the variations in 
the thickness of material between the two jaws. (November 12, 
1880). 

4671. Implement for Cutting Edges of Lawns, 
&c.: W. Clark, London. [td 5 / 


igs.)}—Is an arrange- 
ment of vertical and horizontal blades at the end of a handle. 
(November 13, 1880). 

4674.° Telegraph Cables: R. Kendall, London. 
[2d.]—The cable is sheathed with zinc. (November 13, 1880). 


4676.* Pen and Pocket Knives: H. J. Haddan, 
London. (Zé. Primat, St, Eugene, Algeria), [2d.)—The blades 
are contained in a metal case closed by a sliding cover. (Novem- 
ber 13, 1880), 

4677. Utilising Date Fruit and Seed for Bever- 
ages: T. F. Henley, London. 2d.]—The fruit is roasted 
and ground, and the vapours given off in the process condensed. 
(November 13, 1830). 


4679.* Breechloading Firearms: C. Kesseler, 
Berlin. (0. Hecht, Trivohm, Germany). [4d.]—The gun, which 
is fur sporting purposes, consists (1) of a middle piece with an 
interior cartridge extractor, a trigger plate, and triggers. (2) Of 
the barrels and exterior cartridge extractor, hook, eye, and wedge, 
or cotter. (3) Of the breech-block or closing piece with the firing 
pins, springs, and lock, (4) Of the stock and its locks, (November 
13, 1880), 


4681. Applying Preservative Coatings to Iron 
and Steel Pipes, Sheets, &c.: N. Smith, Glasgow. 
(2d.]—Betore the application of Angus Smith's coating the object 
is heated and dipped in milk of lime. (November 13, 1880). 


4683. Gas Lamps: C. W. Siemens, London. 
[6d, 7 Figs.—The object of the invention is to increase tue bril- 
liancy of the gas flame by heating the air which supports the 
combustion by the waste heat of the products of combustion. 
Below or at the side of the burner is placed a grating or extended 
metallic surface through which the air is made to flow to the 
flame, This grating is in metallic connexion with an extended 
surface of copper upon which the hot products of combustion 
impinge, and a considerable portion of the waste heat is imparted 
to it by conduction. In an Argand burner a stem of copper stands 
within the cylindrical flame and is carried down some distance 
below it. This stem is bored for the entrance of the gas, anda 
number of discs of perforated metal are threaded on it and 
enclosed with a cylinder. ‘hrough these discs the air is drawn to 
the chimney and in its passage absorbs the heat conducted down 
the stem and into the dises. When the invention is applied to a 
betswing burner, as in the illustration, a hent metal rod is placed 





80 as to surround the edges of the flame. This rod is carried by 
the frustrum of a cone which directs the air on to the flame, 
The cone forms the cap of a number of concentric cylinders of wire 





| 
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gauze which are carried by a disc on the gas pipe and convey the 
heat tothe air. (November 13, 1889), 


4685. Manufacture of Paper tor Producing 
Writing and other Marks thereon: A. Ford, Lon- 
don. (4¢.)—The paper is so prepared that when a pen or instru- 
ment moistened with water is passed over it a dark line is 
developed. (November 13, 1880), 


4687.* Fancy Elastic Yarn: C. Crosier, London. 
(2d.]}—Yarns are combined with stretched india-rubber threads. 
When the tension is released the rubber gathers the inelastic 
threads in puckers, (November 13, 1830), 

4688. Cigar Clippers: F. H. F. Engel, Hamburg. 
(J, W. Wohlers, Hamburg.) (4d.}-—The blade is shaped, and cuts a 
wedge-shaped piece out of the end of the cigars, (November 13, 


1880). 

4689.* Windlasses: J. Waters, Port Isaac, Corn- 
Wall. (2d.)—Kelates to the bits in which the windlass is 
mounted. (November 13, 1880), 


4690. Polesfor Lawn Tennis: H.Y. Dickinson, 
Newbury, Berks. (4d. 2 Figs.)—is for methods of loosen- 
ing and tightening the nets. (November 13, 1880), 


4692.* Stands or Holders for Match Boxes: P, 
Jensen, London. (Z. A. Nilson, Stockho'm). [2djJ—Is a tin 
bracket to contain an ordinary match box. (November 13, 1880). 


4694.* Spyaccees for Registering the Issue of 
Tickets: E. Braubach, London. [2d )—The tickets are 
delivered from a roll withina box. (November 13, 1880). 


4695. Thermometer: H. H. Lake, London. (//. 
and R. Mathieu and J, A. Tremeschini, Paris). (6d. 6 Figs.}—The 
difference of temperature is rendered visible by the expansion of 
a strap composed of two metals which operates a pointer arranged 
under a magnifying-glass. The instrument is intended for 
clinical purposes, (November 13, 1880). 


4698.* Apparatus for Grinding, Crushing, and 
Pulverising: E. J. Shackleton and G. J. Kem, Dart- 
ford. (2d.)—The machine is a mortar mill with a second and 
central] pan in which revolves an extra roller. One substance is 
fed to the inner pan and overflows into the outer one, when 
it mixes with the other substances that are being ground. 
(November 15, 1880). 


4700.* Pianofortes: J.Kew, London. ([2d.]—Relates 
to details of ironframes. (November 15, 1880). 


4702. Buttons or Fastenings for Gloves: F H. 
F. Encel, Hamburg. (£. Loewenthal, Hamburg). (4d. 8 Figs.) 
The fastening comprises a hook and an eyelet, (November 15, 
1880), 


4705.* Combing Machines: E.de Pass, London 
(J. Imbs, Paris). (2d.j}—Is for mechanism to be applied to an 
Imb’s combing machine to comb the fibre twice over successively. 
(November 15, 1880). 


4706. Manufacture of Cloth in Circular Knit- 
ting Machines: S. Thacker, Nottingham. [4<.)— 
Relates to tne production in circular knitting machines of fabrics 
with vertical stripes, diagonal stripes either to the right or left, 
spots and various fancy patterns, by a peculiar arrangement of 
threads, either looping threads alone, or combined with straight 
threads, and by special arrangements of mechanism. The specitfi- 
cation is not illustrated. (November 15,1880 . 

4711. Manufacture of! Tablets for Writing or 
Drawing: C. D. Abel, London. (£. hieben, Pilsen, Austria), 
[4d.]—The tablets are made from white cement and mastics, 
(November 16, 1880). 


4720. Generating Heat by Burning Petroleum, 


&c.: J. M. Forbes, London. (24. ¥. Huestis. Phelpstown, 
New Yorke, U.S.A.) (2d.)—Yhe oil is burnt upon a bed of lime 
fragments. (November 10, 1880). 


4763, Velocipedes, &c.: C. G. Hawkins, Forest 
Gate, Essex. (td. 25 Figs.J—Relates to the swivelling and 
steering of tricycles, and to the foot rest, pressure bar, and driving 
gear of velocipedes. (November 18, 1880). 


4787. Treating and Applying Slag Wool: J, J. 
Sachs, Manchester. [0d. 1 /ig.j}—The lighter particles are 
separated by washing and an air current, und are used for papier 
mache, rooting felt, &e. (November 19, 1880). 


4843. Apparatus for Attaching Curtains: G. 
Moore,London. [td. 8 Figs.]—Consists of a bolt that can be 
turned to tighten the curtaincords. (November 22, 1880), 

4874. Decorating Celluloid or Analogous Sub- 
stances: A. J. Boult, London. (NV. “art and hk. A. 
Bacon, New York), {4d.)—The colours are dissolved in carbolic acid 
and applied to the surface of the celluloid. (November 24, 1880). 


5311. Cans for Conveying Milk, &c.: W. W. 
Marsden, Wirkworth. [4¢ 2 Figs.) ~The bottom of the 
can and the lower hoop are cast in one piece. (December 18, 
1880). 


1881. 

909. Mechanical Musical Instruments: H. J. 
Had London, (W. /. Abbot, Montreal, Canada). [6d. 
9 Figs.}—Kelates to details of mechanism for uncovering the reeds, 
and to the construction of supplementary airchambers, (March 3, 
1881). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the piesent time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and sé, 
Bedford-street, Strand. 








RAILWAYS IN JAMAICA.—The Government of Jamaica is 
advertising for tenders for the construction of 40 miles of 
railway in that island. ' 
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LEATHER TRADES EXHIBITION IN 
GLASGOW. 

In the “Notes from the North” in last week’s Exet- 
NEERING it was briefly notified that there had just been 
opened in Glasgow a Leather Trades Exhibition, a more 
detailed notice of which we now propose to lay before 
our readers. The Exhibition in question is the first 
thing of the sort yet held in Scotland, and without doubt 
the chief circumstance which led to it was the very suc- 
cessful show which took place in the Agricultural Hall, 
London, last autumn. It is claimed on behalf of the 
display now open to the public in the Burnbank Drill 
Hall, Glasgow, that although it may not be any larger 
than its prototype of last autumn it is certainly quite as 








complete, varied, interesting, and instructive. Un- 
doubtedly it has met with a very great measure of 


success, thus showing that it has been largely appre- 
ciated alike by the general public and by the persons 
more specially concerned in the production and industrial 
applications of leather in almost every conceivable form. 

Lhere are altogether 132 stalls in the Exhibition, the 
arrangement of which is almost all that could be desired. 
the firms that exhibit hail from the Glasgow 
district, from Edinburgh, and other parts of Scotland, 
and from the North of Ireland; but Bermondsey and 
other parts of the metropolitan district are also strongly 
represented, and so likewise are many other important 
seats of the leather and allied industries on the south of 
the Border, such Carlisle, Leeds, Northampton, 
Leicester, Bristol, Exeter, &c. 

It is not at all desirable that we should speak of the 
stalls seriatim, and instead we limit our remarks to 
those where machinery is shown or called into requi- 
sition, and where the applications of leather for me- 
chanical purposes form a special feature of the exhibits. 
A portion of the machinery in motion is driven by an 
8-borse power gas engine, made by Messrs. Crossley 
Brothers, Manchester and Glasgow,; but the great bulk 
of the remainder is driven by a portable engine outside 
the building, the power being conveyed through a line 
of between 200 ft. and 300 ft. of shafting, which, together 
with the necessary pulleys at the various stalls, was 
fitted up by Messrs. Drysdale and Pirie, Glasgow. 

Many of the machines exhibited are designed for use 
in the various operations connected with the preparation 
of leather for the manifold purposes to which it is 
applied. For example, Messrs. Moliner and Co. 
(Limited), London, show a very ingenious and efficient 
machine for breaking, unhairing, wool pulling, fleshing, 
and scudding all descriptions of kips, skins, and pelts; 
and for staking, paring, shaving, and setting out diffe- 
rent classes of leather. There are likewise the improved 
patent machines of Mathieson exhibited by Messrs. 
Joseph Findlay and Co., Glasgow, and designed to per- 
form such operations as breaking, softening, scudding 


Many of 


as 


cleaning, scouring, and fluffing. These machines,, 
which have scarcely yet been offered to the trade, 


go through their work with very marked excel- 
lence, and with great economy of time 

Messrs. Joseph Hall and Co., Burley Engine Works, 
Leeds, who have long held a prominent position as 
makers of machinery for an immense variety of opera- 
tions in the way of preparing and working leather, have 
on view six different machines. One of them is a com- 
bined rolling and printing or graining machine, which is 
now shown in Scotland for the first time, besides which 
it is the first machine of the kind yet made; but it com- 
prises such excellent features that it has already been 
purchased by Messrs. John Burt and one of the 
leading leather firms in Glasgow. Another is a Bourdon 
circular scouring machine, which has also been secured 
by the same firm. The other exhibits at Messrs. Hall 
and Co.’s stand are a fluffing machine, a glazing or 
“ glassing” machine, a lace-tagging machine (all of 
which have acquired by another well-known 
Glasgow leather-worker, Mr. Thomas McBride), and a 
striking machine. It may be mentioned that Messrs. 
Hall and Co. pride themselves on being able to adopt a 
valuable feature in the construction of all their special 
machines, which is that they shall all be s« 
and, judging by those which they have 
willingly grant that they have succeeded 
endeavours. 

Some very capital and serviceable machines are 


Son, 





been 











exhibited by Messrs. Gimson and Co., er 
Leicester, several of them being for use in preparing 
operations, while the others are more specially intended 


for the use of boot and shoe manufacturers. Machines 
of a more or less similar character are also shown by 
Mr. Johu Blakey, of Leeds; by Messrs. Salmon and 
Co., Victoria Works, Kettering; by Messrs. Anderson 
and Co., Glasgow ; by Messrs. William Douglas and Co., 
Bristol; and by Mr. H. A. Oldershaw, of 
The etior machines shown by the last-named 
firm is specially thy of mention, alike from its extent 
and variety, and for the high degree of excellence possessed 
by some of the individual exhibits. The Keats Lock- 
Stitch Machine Company, London, e one of the most 
interesting stalls in the Exhibition, the machinery which 
they show being designed for sewing and stitching boots 
aud shoes, mill bands, harness, saddlery, traces, bags, 
portmanteaus, &c., from the lightest to the heaviest, and 
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of all descriptions. The several machines on view at 
their stand attract a vast amount of attention from 
practical leather men who visit the Exhibition, and 
much satisfaction is expressed by them both at the 
quality and at the amount of the work which the 
machines accomplish. These machines are made by 
the well-known firm of Messrs. Greenwood and Batley, 
Leeds, who have generally from fifty to seventy machines 
in hand at once, so very great is the demand for them 
from the owners of boot and shoe factories, which, by 
the way, are now very numerous in Scotland. Certainly 
one of the most ingenious machines in the Exhibition 
is that shown by the Cowburn Heeling Machine Com- 
pany (Limited), of Gloucester. It is so constructed that 
it can be used in any shaped heel, women’s, Wurtem- 
burg, military, &c., in addition to which it makes and 
attaches sprigs on the top piece (automatically feeding 
its own nails), pares, breasts, and leaves the heel ready 
for closing, all at one operation, and during one 
revolution of the main shaft, and the whole being 
done in a few seconds and in the very best style. The 
machine seems to be unlikely to get out of order easily, 
and to stand all fair wear and tear. The Blake and 
Goodyear welt-sewing and welt-stitching machines also 
come infor much attention, which they well deserve, as 
the work which they accomplish possesses all the advan- 
tages of hand-sewn work. Equally commendatory 
remarks might be made in respect of the other machines 
exhibited by the Blake and Goodyear Boot and Shoe 
Machinery Company (Limited), London. At this stage 
we may mention that two exceedingly ingenious machines 
—one for boot-eyeleting and the other for boot-punching 
—are shown by Mr. David Carlaw, Glasgow, who 
has long held a high position as a skilful machinist in 
connexion with the manufacture of stationery and the 
production of machine-made boots and shoes. Messrs. 
Barron and Sons, Eagle Shoe Mercery Works, London, 
have a large and most interesting collection of goods, 
and not the least interesting feature of their stall is a 
very ingeniously devised machine for making shoe rivets 
and tingles, specimens of which are handed to the 
visitors “ hot” from the machine. Of course there are 
several stalls at which sewing machines are exhibited 
which are thoroughly adapted for working with leather 
—the exhibitors being the Howe Machine Company 
(Limited), Glasgow; the Wheeler and Wilson Manu- 
facturing Company, Glasgow; the Singer Manufactur- 
ing Company, Glasgow; and Messrs. Bradbury and Co. 
(Limited), Oldham and Glasgow. Some of,the machines 
exhibited stand high in the estimation of boot and shoe 
manufacturing firms. We had almost omitted to refer 
to the very excellent collection of machines exhibited 
by Messrs. Huxham and Browns, tanners’ engineers, 
Exeter, several of which are evidently capable of getting 
through much work of first-rate quality. 

We shall now make a few remarks in regard to the 
belting exhibited at various stalls and to other forms in 
which leather is shown for mechanical purposes. Bear- 
ing in mind the fact that Glasgow is a great seat of 
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efficient leather link-belting made according to the Old- 
field patent and found to be serviceable for all kinds of 
machinery purposes. If we mistake not the Oldfield 
system of leather link-belting was the first that was 
succassfully introduced into Scotland. Strange to say, 
two well-known firms of belting manufacturers in Glas- 
gow—Messrs, Burt and Son, and: Messrs. Peter M‘Intosh 
and Sons—do not put in appearance at this interesting 
Exhibition, 

With the view of demonstrating the remarkable progress 
that has been made during the past twelvemonth in 
working out the Heinzerling process of tanning, by the 
use of bichrome in substitution for the ordinary tanning 
materials of vegetable origin, the Eglinton Chemical 
Company, of Glasgow and Irvine, have a most exten- 
sive, varied, and interesting collection of leather goods ; 
but as we intend in an early issue to deal with the 
chrome-tanned leather in its mechanical aspects, and to 
speak of the testing results obtained Mr. David Kir- 
kaldy, London, and at Lloyd’s Proving House, Glasgow, 
we shall in the mean time rest satisfied by heartily com- 
mending the collection brought together by Mr. Donald 
on behalf of his company, believing that the process in 
question is a great step in advance in the economical 
production of leather of very high quality. 

It may be that “there’s nothing like leather,” but in 
some respects it is well demonstrated that for certain 
mechanical purposes leather workers are getting a hard 
push from manufacturers of india-rubber goods. The 
North British Rubber Company, of Edinburgh, Glasgow, 
Manchester, London, &c., show in the Glasgow Leather 
Exhibition a great variety of excellent rubber products 
which may be employed either wholly or partially as 
substitutes for leather, such as valves, buckets, washers, 
hose-belting, &c.; and various mechanical applications 
of india-rubber are also exhibited by Messrs. Thornton, 
Currie, and Co., of Glasgow. Then, again, there is seam- 
less and water-tight hose-pipe made of canvas, capable 
of standing a pressure from 1001b. to 700 1b. per square 
inch, some of it being tanned and put through an anti- 
rot preparation to prevent mildew. Such goods are 
showa by Messrs. Richards and Co., of Aberdeen; and 
Messrs. Tullis and Sons show at their stand American 
cotton canvas belting for use where moisture operates. 

In concluding this notice we would heartily congratu- 
late the managing director of the Exhibition, Mr. W. 
Dalrymple—on whom the lion’s share of the work of 
organising the show has fallen—on the great success 
which has been attained in showing what the leather 
trades can do. Mr. Dalrymple is himself a moving 
spirit in a large boot and shoe factory in Glasgow, and 
the stand of his firm as well as his managerial success 
in the Exhibition redounds much to his credit. 


AUTOMATIC VACUUM BRAKES. 

WE subjoin a report recently made by Messrs. Bram- 
well and Cowper to the directors of the Midland Railway 
Company on the subject of the Sanders and Bolitho and 
We 





that it has extensive connexions with many otherindustrial | have commented on this report elsewhere in the present 
centres throughout the world, it was natural to expect | number. 


that the Glasgow Leather Trades Exhibition 
bring forth a great dis lay of goods in this department. 
At the stand of Messrs. John Tullis and Glasgow, of St. 
Ann’s Leather Works, Glasgow, there is certainly a most 
extraordinary collection of specimens of the manu- 
factures of that eminent and old-established firm; and 
they all fully demonstrate the advantages resulting from 
persistently pursuing a speciality of manufacture, as has 
been done by the firm in question. 
say something regarding the great extent and excellent 
arrangements of their works, and of the mechanical 
appliances adopted in them for carrying on the fi:m’s 
special branch of industry; but this is scarcely the 
occasion for doing so, and, therefore, we limit our remarks 
to the exhibits at their stall. One of these is a main 
driving belt, which is 87 ft. long by 30in. in breadth, 
and is capable of transmitting 300 horse power. There 
is likewise one 82 ft. in length and 27 in. wide, which is 
said to be capable of transmitting 270 horse power. 
But these examples of machinery belting have been 
considerably surpassed by the firm, for not long ago 
they turned out a main driving belt not less than 
44 in. in width, which in actual practice was found to 
transmit fully 500 horse power. At the same stall there 
are exhibited driving belts which are lace-sewn, hemp- 


sewn, wire-sewn, and cemented only ; and in addition there | : : : 
| obtain any satisfactory comparative results by runs made 


are specimens of patent leather chain belting for heavy 
drives of all kinds, butts for belting, sewing machine bands, 
fire-hose pipes, fire buckets, sewing laces, “ pickers” for 
use in power-loom weaving, both in ordinary leather and 
in buffalo hide, and mechanical leathers in almost every 
conceivable variety. Through their sole agent for 
the United Kingdom, Mr. Robert Balderston, Glasgow, 
Messrs. Hoyt and Co., of New York, also have on view 
a splendid collection of machinery belting, which is 
favourably known by many users of steam power in 
this country. Messrs. Andrew Muirhead and Co., of 
Glasgow and Bridge-of-Weir, Renfrewshire, likewise 
show some very excellent specimens of leather belt 
ing formachinery; and Messrs. Oldfield and Walton, of 
Glasgow, exhibit a number of well-made and exce 


We would like to| 








| 


| 


would | Copy of Messrs. Bramwell and Cowper’s Report on their 


Experiments with the Sanders and Clayton Method of 
the Application of the Sanders and Bolitho Automat: 
Vacuum Brake, May, 1881. 

37, Great George-street, Westminster, S.W., May 3, 1881. 

To the Chairman and Directors of the 

Midland Railway Company. 

GENTLEMEN,— Referring to the request made to us by 
Mr. Beale, that in accordance with ‘*‘ Extract from the 
Minutes of the Proceedings of the Directors, headed (2539) 
Continuous Automatic Vacuum Brakes,’’ we would report 
‘‘upon therelative advantages and disadvantages of the 
modes of application adopted by Mr. Clayton and Mr. 
Sanders respectively, of the principle of Sanders and 
Bolitho’s automatic vacuum brake,’’ we beg leave to say 
that, having on more than one occasion beard the respective 
views of Mr. Sanders and Mr. Clayton, and the criticisms 
of each of these gentlemen upon the views of the other, we 
have since made such experiments, as in our judgment 
were necessary, with the two trains fitted respectively by 
Mr. Sanders and by Mr. Clayton, and offered to us for 
such experiments, and for our investigation. 

In the first instance, it was proposed by your company 
(having regard to the proximity to London) that the trains 
should be tried on the piece of line between Bedford and 
Northampton. A few trials, however, sufficed to show 
that, owing to the frequent changes of gradient, and to the 
many curves of small radius, it would be impossible to 


on this line. These few trials, moreover, made it evident 
some self registering instrument was necessary to record 
the speed of the train at the moment of applying the 
brakes, the number of seconds needed to bring the train to 
rest, and the distance passed over during the time of 
stopping. We caused such an instrument to be made, and 
are glad to say that it bas fully answered its purpose, 
having recorded ail the foregoing information ; and, more- 
over (as an incident of its construction), it has shown the 
rate at which the speed of the train diminishes 
during the whole period of stopping. The instrument 
was fixed on the engine, and thus we had full 
opportunity, while attending to the action of the instru- 
ment, of seeing the mode in which the engine was worked, 
of noticing the pressure of the steam and the degree < 
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other needful details. The engine to which the instru- 
ment was fixed was No. 109, and with its tender was used 
throughout the whole of the experiments. 

This engine and tender were furnished with steam 
brakes. One and the same lever is used by the driver to 
put both the steam brakes and the vacuum brakes into 
action, but the arrangement is such that the vacuum 
brakes come into play shortly before the steam brakes are 
applied. 4 5 

The Clayton train and the Sanders train each consisted 
of two four-wheeled guards’ vans and ten six-wheeled 
coaches, making twelve vehicles in all, every one being 
fitted with a vacuum brake, which in the case of the vans 
operated on all four wheels, and in the case of the coaches 
operated on the four end wheels of each coach, leaving the 
middle pair of wheels free. A reference to the Appendix* 
will show that the two trains were practically similar in 
length, weight, and percentage of weight acted on by the 
brakes. 

Our experiments were conducted on the 8th and 9th of 
April, and again on the 26th of that month, upon the 
Nottingbam und Newark line and upon the Nottingham 
and Mansfield line. The 27th was devoted to experiments 
in the yard at Derby, and to investigating into the 
mechanical details of the brakes, which we caused to be 
taken to pieces for the purpose. 

We now beg leave to make the following report as tothe 
conclusion at which we have arrived, leaving for an 
appendix the account of the details of the experiments and 
the description of tue construction of the brakes them- 
selves. 

1. With respect to the power of stopping the train 
quickly to obviate accident.—There appears to be no 
difference in value between the two modes of application, 
assuming that in both modes the brakes are in full working 
order. 

2. With respect to the ability of applying the brakes 
from any of the guards’ vans, independently of action by 
the engine-driver.—There appears to be no difference in 
valne between the two modes. 

3. With respect to the whole of the vacuum brakes being 
automatically applied in the event of separation of the 
train.—There appears to be no difference in value between 
the two modes. 

34. With respect, however, to the continued holding 
power of the brakes of a severed train.—It appears that 
owing to a variation in construction, which will be explained 
in the Appendix, the Clayton brake will cease to continue 
its bold after the period for which in its manufacture its 
has been adjusted, viz., in the case of the train offered for 
our investigation, two minutes; while the Sanders brake 
will continue its hold for a very long time, that is, until by 
reason of the slight inevitable leakages it falls off. In 
our opinion, however, the two minutes during which the 
Clayton brakes hold on, afford ample opportunity for the 
application of the guard’s hand brakes, or should the train 
be on so steep an incline that the guard’s brakes would not 
suffice to hold it the two minutes are sufficient to admit of 
the application of ‘* scotches’’ to the wheels. 

3 6.—Ability to restart the severed portion of a train. 

In the Clayton train, it will be seen from the previous 
statement that at the expiration of two minutes the vacuum 
brakes have ceased to hold, and thus the train can be 
restarted without any preparation. 

In the Sanders, however, prior to a restart of a severed 
train, the air must be let into the front end of the brake 
cylinder of each carriage. 

This appears to require about one-third of a minute to 
each carriage ; and thus if two men are employed, even if 
the whole train of twelve vehicles were severed from the 
tender, it might be restarted in from twoto three minutes. 

In our opinion there is practically nothing to choose on 
this head between the two modes. 

4. Power of shunting the whole train or a portion thereof 
in the absence of an engine fitted with vacuum making 
apparatas. 

In the Clayton train, at the end of two minutes the train 
could be shunted without any preparation. In the Sanders 
train, if fitted with the same kind of couplings for the vacuum 
pipe between the carriages as were used in the Clayton train, 
and were generally used in the Sanders train, then before 
this latter train could be shunted the valves at the front part 
of each cylinder must be opened, requiring for a whole train, 
as above stated, about two or three minutes. But if the 
couplings of the vacuum pipes between the earriages be 
provided with valves according to a sample pair exhibited 
and applied by Mr. Sanders to his train, then the carriages 
if detached by hand (but not if severed by accident) can, 
by the mere shutting of these valves, be separated from the 
tender or from ove another without the brakes being of 
necessity applied, and thus the Sanders train could be 
shunted forthwith without any preparation. Moreover, 
the guards or porters would have the power of applying 
once (but only once) to a train thus fitted, the vacuum 
brakes, after the engine had left the train, and of 
doing so to the train as a whole or to individual carriages ; 
but if they did so once apply the brakes, then to enable the 
train to be shunted with an engine not fitted with 
vacuum apparatus, the air must be admitted by hand to 
the front end of such cylinder as before stated. 

It would appear that the couplings fitted with these valves 
have not been applied by Mr. Sanders in practice. So far 
as we can see there is no reason why such couplings should 
not be thus fitted, except the possibility that by inadvert- 
ence the valves might be left closed when coupling up, and 
thus unless the guard in the rear van were to observe from 
his indicator that something was wrong, the train might 
be started without the brakes being able to work. 





* | We have not considered it necessary to reprint this 
Appendix as the general bearing of the detailed information 
contained in it is fully stuted ia the body of the report.— 
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Except for this risk, it appears to us that a Sanders train 
fitted with these valves in the couplings, possesses some 
slight advantages over the Clayton train not thus fitted. 

5. As tana the power of easily regulating and main- 
taining any desired pressure on the brake-blocks.—The 
Sanders brake has, owing to the fact of there being no 
automatic release of the brake after it has been once applied, 
a slight advantage over the Clayton in respect of this 
power, because the pressure with which the brake blocks 
are pressing upon the wheels can be regulated to a nicety 
by the driver; and when regulated the blocks will remain 
applied with the same pressure, until by his action their 
grip on the wheels is increased, or their release is effected. 

In the case of the Clayton train the arrangement which 
is provided for allowing the brakes to automatically come 
off after a lapse of two minutes, prevents this nice regula- 
tion of the power of the brakes, and the result is that after 
the driver has, in descending a long steep incline, applied 
them, their holding power gradually diminishes, involving 
the temporary taking off the brakes during the remaking 
of the vacuum preparatory to their re-application. 

6. With respect to the power of making repeated stops, 
such as required for Metropolitan Railway traffic, and of 
getting away quickly.—It appears that, having regard to 
the time needed for passengers to get in and ont of the 
train, there is not any practical difference in value between 
the two brakes. 

7. Mechanical construction and certainty of action. 

We do not deem it needful to comment here on certain 
differences in the details of the rods and levers employed 
in the two brakes to convey the power from the pistons to 
the brake-blocks, these differences are stated in the 
Appendix; but with respect to the construction of the 
brake cylinders themselves, and of the parts auxiliary 
thereto, we desire to observe that whilst the Clayton 
cylinder is vertical and is contained in a jacket reservoir 
mounted on trunnions, the weight of the piston acting to 
take off the brakes, the Sanders cylinder is horizontal, the 
reservoir is detached, and the brakes are taken off when 
the carriages are detached from the engine, solely by the 
action of a spring ; and when the carriages are attached to 
the engine so that a vacuum can be remade, are taken off 
by the action of the spring, aided by the atmospheric 
pressure on the area of the trunk piston rod. 

In the Clayton mode the packing is a rolling one (similar 
to that long used in the Kennedy water meter), while in 
the Sanders mode the packing is a rubbing packing of the 
““cup’’ construction. Moreover, in the Clayton the 
cylinder being vertical the weight of the piston and its rod 
does not add to the friction, while in the Sanders mode, 
the cylinder being horizontal, the weight of the piston and 
its rod does add to the friction. Moreover, the rolling 
packing is one that has much less friction than a rubbing 
packing, and we believe will not be found to be subject to 
undue wear. 

The Clayton mode, by the use of trunnions to the jacket 
of the cylinder (involving the employment of a short flexible 
branch pipe to the vacuum main), enables the connecting 
rod necessary in the Sanders mode to be dispensed with. 
Other details of constraction are stated in the Appendix, 
but the foregoing are suflicient to be enumerated here. 

8. With respect to the power of examination and adjust- 
ment of the brakes when in a train at work on the line, we 
are of opinion that the Clayton mode of application is some- 
what less in this respect than the Sanders mode of applica- 
tion. 

9. With respect to the question of first cost, and the cost 
of maintenance, it appears to us that there is not any 
practical difference in value between the two modes of 
applying the principle of the Sanders and Bolitho brakes. 

In our judgment, as a whole, the mechanical construe- 
tion of the Clayton mode of application of the Sanders and 

Solitho principle of automatic vacuum brakes is pre- 
ferable to that of Mr. Sanders, and is likely to be 
attended with somewhat greater certainty of action. 

In conclusion, we desire to say that Mr. Clayton and 
Mr. Sanders afforded us every information ; we also desire 
to express our thanks to those officials of our line who 
co-operated with us in carrying out the experiments, for 
the attention they were good enough to show us, and we 
especially desire to express our appreciation of the thorough 
and efficient manner in which Mr. Loveday, who was with 
us on the engine during the whole of the experiments, 
carried out every wish we expressed. 

In the Appendix will be foand, as already stated, a 
detailed account of the construction of each brake, a 
tabular statement of the trials, and diagrams exhibiting 
graphically the results obtained. 

We have the honour to be, 
Gentlemen, your obedient servant, 
(Signed) F. J. BRAMWEEL. 
E. A. COWPER. 





37, Great George-street, Westminster, S.W., May 16, 1831. 
M. W. Thompson, Chairman Midland Railway Company. 
Br 





Sir,—In our report of the 3rd inst. on the above sub- 
ject, we deemed it well to confine ourselves strictly to the 
terms of the resolution under which we acted, namely, 
that we should report upon the relative advantages and dis- 
advantages of the modes of application adopted by Mr. Clay- 
ton and Mr. Sanders respectively of the principle of the 
Sanders and Bolitho automatic vacuum brake, and thus it 
is that, except so far as may be iuevitably incidental to a 
report upon the relative advantages and disadvantages, 
there is no expression of opinion from us as to the actual 
value of the two modes of applying the Sanders and Bolitho 
principle. 

We understand, however, that you would be glad to have 
our opinions on this point, and we now have much pleasure 
in conveying them to you by this letter. 

In doing so we bear in mind, and we beg leave to refer to, 
the circular of the Board of Trade of the SUth of August, 





1877, setting forth the conditions (a to e) which should be 
fulfilled by a continuous brake. 

a. (1) ‘* The brakes to be efficient in stopping trains, (2) 
instantaneous in their action, (3) and capable of being 
applied without difficulty by engine drivers or guards.” 

1. In both the Sanders and Clayton modes the brakes are, 
as will appear on reference to the details in our before- 
mentioned report, very efficient in stopping trains. This is 
proved by the fact that although applied to only 74 per cent. 
of the weight of the carriages and brake vans, these brakes, 
in conjunction with the steam brakes applied to only 83 per 
cent. of the weight of the engine and tender, stopped the 
train when running on a level and straight line at a speed 
of 39 miles per hour in 210 yards from the time when the 
order was given to apply the brakes, or in 253 yards at a 
speed of 52 miles an hour. 

2. The action of these brakes is very rapid, owing to, 
among other things, the admission of air automatically at 
the rear end of the train. 

It appears from the diagrams appended to our report 
that, in from about two to three seconds after the order is 
given to apply the brakes, they begin to affect the speed of 
thetrain. Asa matter of fact, from the time of the order 
being given to the time at which the train comes to rest 
when moving at a velocity of 354 miles an hour, not more 
than 13 seconds are needed. 

3. The brakes are capable of being applied without diffi- 
culty by the engine driver or from any or all of the guards’ 
vans forming part of the train. 

6. “In case of accident to be instantaneously self- 
acting.”’ 

In case of accident involving severance of the train, or 
the rupture of the air main in any part, the brakes in both 
Sanders’ mode and Clayton’s mode are thereby forthwith 
rapidly and automatically applied to all parts of the train. 

c. ‘* The brakes to be put on and taken off (with facility) 
on the engine and every vehicle of a train.”’ 

In both modes the brakes are put on, as already stated, 
with facility from the engine and from the guurds’ vans, 
and could, were it desirable (which it is not), be so made 
as to be quite readily put on ‘‘ with facility” from every 
vehicle. 

With respect to the taking of the brakes off, this in the 
Clayton train can only be done from the engine itself, and 
in the Sanders train can also only be done from the engive 
itself, unless the train be at rest, and some person descend 
on to the line for the purpose, but as a matter of practice, 
however desirable it may be to have the ability of putting 
the brakes on from the guards’ vans, no need exists for 
enabling them to be taken off with facility except from the 
engine. 

d. ‘* The brakes to be regularly used in daily working.”’ 

In both modes of application the brakes are used with 
great advantage in the regular daily working of the train, 
and are applied gradually and gently, and thus bring the 
train to rest without any injurious shock or concussion. 

e. ‘* The materials employed to be of a durable character 
so as to be easily maintained and kept in order.” 

In both modes the materials of the brakes fulfil the above 
conditions. 

The foregoing requirements ‘‘a’”’ to “e’’ obviously 
relate principally to the ability of the brake to stop a train 
to prevent accident. In fact, with the exception of ‘‘ d’’ 
there is little or no reference to the other matters which 
have to be considered in determining on the fitting of 
railway rolling stock with brakes to fulfil the require- 
ments of ordinary daily traffic. 

Those other matters have, however, as appears in our 
report of the 3rd inst., been thoroughly considered by us, 
and we are, therefore, enabled to say in conclusion that in 
our judgment, whether as regards the ability to rapidly 
stop the train to prevent accident, or whether as regards 
the ability to make frequent stoppages with a passenger 
train without shock to the passengers, and to rapidly get 
away from a station, the principle of the Sanders and 
Bolitho automatic vacuum brake, as applied by the Sanders 
mode, and as applied by the Clayton mode, results in a 
cheap, simple, and durable brake, good and powerful in 
its action, for providing for the safety of the travelling 
public. 
‘ We are, Sir, your obedient servants, 

(Signed) F. J. BRAMWELL. 
E. A. COWPER. 


FOREIGN AND COLONIAL NOTES. 
Improving the Torrens.—Some extensive improvements 
are being made on the banks of the Torrens within the 
bounds of the city of Adelaide, South Australia, pendin 
the construction ef a dam, which when completed wil 
render the river navigable for boats for about a mile up 
stream. 


Death of a Canadian Engineer.—Mr. T. Ramsay, C.E., 
who died at Gibson, New Brunswick, a few days since, 
had a hand in most of the important surveys which hare 
recently taken place in that province, among them the 
boundary line survey under the Ashburton Treaty between 
Great Britain and the United States. Within the last few 
weeks he received a telegram from the Minister of Agri- 
culture, offering him the position of advising engineer or a 
new line from Ottawa. 

Victor Harbour Breakwater (S.4.)—The rate of pro- 
gress during the past month has been about 30 ft., which 
will not, however, be nearly reached during the present 
month, as several delays have been experienced. A second 
travelling crane of large dimensions and great power is 
expected from England by the Vancouver, and will take the 
place of the present 22 ton crane in placing the large blocks 
on the sides of the breakwater, the old one being engaged 
in loading the trucks in the face of the quarry. ‘The 
expected machine is of different construction, and will cost 
when in position considerably over 4000/. The extreme 
cud of the breakwater is now 550 ft. from the starting- 
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point, with a depth at low water of 32 ft. ; this added to 
the 17 ft. above the surface makes a great wall of granite 
nearly 50 ft. high. Heavy piles are being driven and 
staging erected in advance of the work, so that more stuff 
can be discharged, and necessarily so, as the increased and 
increasing depth will require a largely increased volume of 
material. The supply of granite dislodged by former 
explosions is rapidly being exhausted, and a new tunnel is 
in conrse of constraction which promises well to replenish 
the stock. 


Docking Steamers at New York.—New York has remained 
almost stationary for many years as regards her appliances 
for the dockage and repair of large steamships ; but as a 
result of the bankruptcy of the old Erie Dock Basin Com- 
pany, and the sale of its assets by a receiver, the property 
passed into the hands of a new o isation, known as the 
Anglo-American and Dry Dock Warehouse Company, who 
contracted with Messrs. Simpson and Co., to have the 
basin enlarged and equipped with powerful machinery, 
and, at the same time, granted a lease to Messrs. William 
Cramp and Sons, shipbuilders, for a period of fifteen years. 
The latter will have at their command ample repair shops, 
forges, &c., adequate to any demands which may be made 
upon them. One of the docks will be 500 ft. in length ; 
the other 600 ft., and they will be able to take in vessels 
drawing 24ft. It is caleulated that the docks can be 
pum out in a single hour. 


The Electric Light at New York.—The four principal 
electric illuminating companies in New York all claim to 
be prospering. Their lights have been introduced with 
such a degree of success that any remaining difficulties of 
a mechanical nature are likely to be overcome; but no 
adequate tests have yet been made to demonstrate beyond 
a doubt the comparative cost of electricity and gas. 


A Merchants’ Telegraph Company.—A Bankers’ and Mer- 
chants’ Telegraph Company bas been organised and incorpo- 
rated under the laws of New York, with an office in Broadway. 
The capital stock of 1,000,000 dols. is said to be all sub- 
scribed by bankers and merchants principally of New York, 
Philadelphia, and Boston. The special business of the 
company will be to transmit messages for the mercantile 
trade. Charters have also been obtained in New Jersey 
and Pennsylvania. The company will operate twelve wires 
trom Boston to Washington, running through New York, 
Philadelphia, and Baltimore. 

Blackwell’s Island Bridge.—Work on the New York 
and Long Island Bridge , which is to be built across the 
East River at Blackwell’s Island, bas begun. A cofferdam 
for the piers at Ravenswood is now ready at the dock and 
will be put in place and sunk as soon as workmen can be 


four piers—one on the New York side between Seventy 
sixth and Seventy-seventh-streets, one in Ravenswood 
upon the lower end of the water front of Dr. Rainey’s 
estate, and one on each side of Blackwell’s Island. The 
span from Ravenswood to Blackwell’s Island will be 618 ft., 
that across the island 700 ft., and the one reaching to the 
New York side 734 ft. To shorten the space between the 
piers on the Manhattan and Blackwell’s Islands, which 
is the longest distance to be spanned, the pier on the west 
side of Biackwell’s Island is to be placed 80 ft. from the 
shore where the water is about 10ft. deep. The Long 
Island pier will be partly on land, partly in the water, and 
the other two piers will be entirely on the land. 


Victorian Railway Progress.—From an official report 
on Victorian railways for 1879 it appears that on December 
31, 1879, there were 1108} miles of line open, while 74 
miles were in progress, and authorised. The rolling stock 
employed in working the traffic was 163 locomotives, 243 
passerger vehicles, and 3068 goods conveyances. At the 
end of the year there were on order or constructing 16 
locomotives, 9 passenger carriages, and 127 wagons and 
trucks. The total cost of the whole of the Jines exclusive 
of stores and materials on hand was 16.251,4201., being an 
average of 14,6671. per mile for the 11084 miles open. On 
this the net revenue paid 3.58 per cent. The borrowed 
capital amounted to 1,499,5451.; the yearly interest pay- 
able on this being 732,2181., equal to 51. 8s. 5d. per cent. 
The gross earnings were 1,222,1071., and the profits on 
working 581,483/. Compared with the previous year’s 
returns there was a decrease in the receipts of 1381. per 
mile open in 1879. This decrease has been steadily going 
on since 1873, the earnings per mile in that year (20561.) 
having fallen in 1879 to 11201. The line from Melbourne 
to Echuca cost on the average 50,7321. per mile, owing 
partly to the character of its construction and the high 
price of labour at the time ; six miles of the Williamstown 
Railway averaged 68,814l. per mile, the excessive expense 
here being caused by a bridge spanning the Saltwater river, 
and the substitution of earthwork for wooden approaches 
to the bridge; the line to Ballarat averaged 32,1791. per 
mile. These high averages are reduced to the sums named 
above by the lower cost of the other lines. the most 
expensive—the North-Eastern—being but 85641. per mile, 
while the cheapest—the 15 miles connecting Maryborough 
and Avoca—averaged only 4009/. per mile. The gauge is 
a uniform one of 5 ft. 34 in. 

South Australian Railways.—The South Australian 
Government railways, atthe end of 1879, comprised in all 
about 559 miles. The gauge is 5ft. 3in. on the Port 
Adelaide and North Lines, and 3ft. 6 in. on the rest, the 
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persuaded to go into the water. The bridge will rest upon 


remaining miles 40lb. The total cost of construction 
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inclusive of rolling stock and other plant was up to Decem- 
ber, 1879, 4,103,501. The rolling stock consisted of 8t 
locomotives, 92 passenger carriages. and 1954 wagons. 
For the year ending December 31, 1879, the total receipts 
from the Governmert railways were 332,405l. 


New South Welsh Railways.—The Government of 
New South Wales has announced its railway policy and 
has proposed the following new lines: Junction of the 
Northern Railway with the Southern, by adouble line from 
Homebush to Waratah ; line from Sydney to Wallongong 
and Kiama ; line from Goulburn to Cooma vid Tarago, 
Bungendore, and Queanbeyan ; from Albury to the Marray, 
by a double line, including a moiety of the cost of con- 
structing the Murray Bridge; line from Orange to near 
Forbes, vid Molong ; from Narrandera to Jerilderie, from 
Cootamundra to Gandagai, from Murramburrah to Blayney, 
and the balance of the cost of completing the line from 
Wagga Wagga to Albury. The following are the esti- 
mates of the cost: Southern and Northern Junction Rail- 
way—from Homebush to Waratah (double line) 95 miles, 
2,755,000l. ; Sydney to Wollongong, and Kiama, 68 miles, 
1,02",000l. ; Goulburn to Cooma, vid Tarago, Bungendore, 
and Queanbeyan, 13 miles, 1,430,0001. ; Albury to the River 
Murray (double line), including moiety of cost of construct- 
ing the bridge, 14 mile, 80,0001. ; Orange to near Forbes, 
vid Molong, 83 miles, 705,5001. ; Narrandera to Jerilderie, 
63 miles, 518,00°l. ; Cootamundra to Gundagai, 34 miles, 
218,0001.: Murramburrah to Blayney, 108 miles, 1,260,0001.; 
Wagga Wagga to Albury, to complete the line, 95,000/. ; 
alterations and additions to station building and siding 
accommodation to meet increasing traffic, inclusive of pay- 
ments made in 1880, in anticipation of this vote, 500,00v/. 
total, 8,581,5001. 

French Steam Navigation.—The dividend of the great 
French steam shipping company known as the Messageries 
Maritimes for 1580 has been fixed at 7 per cent. per 
annum. A similar dividend will be paid for 1830 by the 
French General Transatlantic Company. 








Wricut’s Parent Brush Company. — Under the 
above title the prospectus of an association is issued for the 
purpose of purchasing and working a patent of Mr. EF. 
Wright, for painting brushes, a notice of which has already 
appeared in these columns (see page 444, ante). The 
capital of the proposed company is 120,0001., divided into 
shares of 1l. each. The company intends to acquire the 
English patents for a sum of 10,000/. in cash and 50001. in 
shares, and also to control the various foreign and colonial 
patents on terms not stated in the prospectus, bat agreed 
upon. The directors state in the prospectus that they con- 
fident!y anticipate a profit available for dividends eqnal tq 
10 or 15 per cent. on the manufacture of brushes, 
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The Gas Manager in the Laboratory. By a PracTicaL 

SrupEN1. London: C. W. Hastings. 
Tue author of this little book states in his preface 
that he is a gas works’ manager, and has lonp felt 
the want of a treatise which is more practically 
applicable to the laboratory of a gas engineer than 
any of the numerous chemical hand-books which 
have been already published. With this object he 
has confined himself within somewhat narrow 
limits, and endeavoured to express his meaning in 
the simplest language. The first chapter, divided 
into a number of short sections, deals with the pro- 
perties of matter, but only those simpler properties 
which from their familiarity cease to be regarded 
as phenomena. His definitions and explanations 
are, accidentally or designedly, couched in the 
plainest language, his illustrations are all of a 
homely character, and the same remarks apply to 
the second chapter devoted to “ Force.” Passing 
to Chapter ILI. on “ Practical Hints,” we find a 
large amount of useful and clearly explained 
information, both as regards the making and 
adaptation of apparatus, and of their application. 
Among them may be mentioned the description of 
an experimental gasholder designed by the author, 
and embodying various useful details not met with 
in the standard types of laboratory gasholders. 
Minute directions are given as to the most conve- 
nient modes of boiling, evaporating, desiccating, 
filtering, &c., and there is a good deal of useful 
information on the best methods of employing 
crucibles and muffle furnaces for experimental 
purposes. The fourth chapter contains a number 
of recipes useful to the gas engineer, especially 
those relating to tests for sulphur, ammonia, c. 
In addition to these recipes there are several 
instructions referring to the analysis of coal, lime, 
and ammoniacal liquor. The final chapter refers 
to weights and measures, especially to those used 
in the laboratory, and there are appended several 
useful Tables, amongst which are Tables of the 
names, symbols, combining weights and specific 
gravities of the most common elements; a similar 
list for some common compounds; a Table of 
chemical contents ; properties of common 
substances, and Tables of specific heats, gravities, 
&e. We think this little book will be found 
useful, not only to gas works’ managers, but to 
many others desiring hints on elementary labora- 
tory practice. 


some 


Das Technische Schul-und 
By WILHELM vON NORDLING. 
Pest, Leipzig. 

This pamphlet contains some very interesting 

information, and what appear to be carefully col- 

lected statistics respecting technical schools, col- 
leges, and societies in France. The author, who is 
no doubt well at home among the various institu- 
tions of this kind in France, points out that in 
consequence of the very limited number of tech- 
nical educational establishments, their military 
character, and the direct Government control over 
them, there prevails an astonishing good-fellowship 
and corps desprit amongst the members of each indi- 
vidual establishment throughout their later career. 
In most of the institutions, the students live, board, 
and dress in uniform, and the character of the whole 
regulations is strictly military. Some are free, and 
entrance can only be gained by merit, while in 
others the fees range up to 800 francs a year for 
regular students, but in some colleges outsiders, 
who are only admitted to the lectures, are allowed. 
The admission is always subject to strict preli- 
minary examinations. The applications to all the 
institutions are far more numerous than there is 
accommodation, because after having completed 
their study, the students become Government 
servants with fair salaries and all those benefits 
enjoyed by civil service members in this country. 
Of trade schools, France only possesses three, all 
conducted on exactly similar plans; seven hours 
daily are here devoted to practical work in pattern 


Verienswesen Frankreichs. 
A. Hortleben, Wien, 





shop, foundry, forge, &c., while five hours are devoted 
to theoretical education. There are schools for youths 
from fourteen to sixteen years of age; the course 

lasting three years, but outsiders are not admitted at | 
all, and the students are intended for posts of fore- | 
men or works’ inspectors ; some, however, pass from 

here into higher grade establishments. The prepara- 
tory schools for these high colleges, in which Govern- | 
ment inspectors of public works are trained, ae 

the so-called école polytechnique, where only abcut | 
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120 students are annually received, all of whom 
must have previously visited one of the high 
schools and passed the stage of B.A. The course 
here lasts two years, after which time an examina- 
tion takes place, entitling the successful students to 
choose, according to the rank taken in the examina- 
tion, a place in that one of the high colleges to 
which he has most inclination. These latter are 
the mining school, the school for bridge and road 
construction, naval and marine schools, and several 
military establishments. On entering these the 
student at once becomes a Government servant for 
life, receives all further necessary instructions free, 
and is afterwards installed in some position accord- 
ing to his ability. The mining school supplies all 
Government rolling stock engineers and inspectors, 
as also mining engneers in their various occupations 
in France and its colonies, while from the school 
for bridge and road construction, the inspectors of 
public works, rail and high roads, permanent way 
department, canals, harbours, lighthouses, &c., are 
recruited. It would carry us too far to enter into 
details of the various colleges and schools, and we 
must refer our readers to Herr von Nérdling’s 
pamphlet for this. 

The next point to which the author has devoted 
his attention are the technical societies, and after 
first giving particulars of all those, consisting of 
members of one of the various schools and colleges 
only, he dwells at some length on the Society of 
French Civil Engineers, a body organised after the 
style of our English Institution, and besides the 
Society for the Advancement of Sciences, one of 
the few independent scientific bodies in France, 
not in any way monopolised by old students of one 
of the colleges. The Institution of French Civil 
Engineers numbers at present about 1800 members, 
possesses its own offices in Paris, and publishes 
monthly proceedings. In an appendix the peculiar 
military stamp of the Government engineers in 
France and their social position, so entirely different 
from that of engineers in all other countries, are 
treated at some length by the author, their 
good and evil points discussed, and the advisability 
of similar institutions in other countries considered. 





Lathe Work. A Practical Treatise on the Tools, Appliances, 
and Processes employed in the Art of Turning. By 
Pau N. Hastuck. London : Crosby Lockwood and Co., 
1881. 

The aim of this book, parts of which have already 
appeared as detached articles in various technical 
papers, is to assist beginners at the lathe in making 
a successful attack upon the turner’s craft, and in 
acquiring as they struggle through their early diffi- 
culties such skill as shall enable them, if they 
possess a mechanical turn of mind, to confront with 
confidence the thousand and one problems that 
present themselves to the man who works with the 
oldest and the most interesting of all our mechanical 
tools. 

The author does not attempt to deal with the 
specialities of different trades, such for example as 
engine-turning, neither does he describe the manu- 
facture of the highly complicated forms produced 
by the amateur whose lathe vies in the complexity 
of its appliances and the number of its parts 
with a cotton mule ; the persons who need such 
information and have sufficient skill to put it into 
practice usually can get it from better sources than 
books ; indeed their early experience has led them 
to regard such aids with suspicion and often with 
contempt. This work, however, should serve to 
lighten the load of obloquy that has in the past 
been heaped by practical men upon the various 
delusive * guides” and * hand-books” that succes- 
sively endeavoured to lead them astray in their 
salad days; it is written by a man who knows, 
not only how work ought to be done, but who 
also knows how to do it and how to convey 
his knowledge to others. This latter object he 
keeps steadily before him, and after a short intro- 
ductory chapter on the antiquity and development 
of the lathe he never ceases to pour into the ears of 
the hypothetical beginner or apprentice, that he 
may be supposed to be addressing, practical and 
valuable information. 

The subject is treated in sixteen chapters, the 
first of which is historical ; the second to the sixth 
deal with the lathe itself and with hard turning ; 
the seventh and cighth are devoted to chucks; the 
ninth to the eleventh treat of the slide rest and of 
its tools; while the remainder describe overhead 
gearing, dividing apparatus, drilling spindles, cir- 
cular cutters, and screw cutting. The author com- 
meneces by supposing his reader to b7 in total 








ignorance of lathe work, and in his early chapters 
he takes pains to give him full instructions upon 
every point as it arises, explaining the form and use 
of each tool, the method of holding and guiding it, 
and the kind of work for which it is adapted ; as 
he progresses, however, he gradually drops these 
detailed descriptions that would be wearisome to 
one who had by following his instructions acquiiel 
a considerable amount of mechanical knowledge, 
and explains his subject in technical language. 

Yet, with all his earnestness, we cannot help sus- 
pecting our author of possessing a tender weakness 
towards his pupil. How otherwise could it happen 
that he never mentions the “hook tool,” that trial 
of the patience and skill of all beginners, if he did 
not in the kindness of his heart shrink from seeing 
him, even in imagination, as the victim of its eccen- 
tricities. Which of our readers cannot recall the 
mischievous grin of delight that pervades the faces 
of the boys in a shop when a new-comer makes his 
first essay with that dangerous article and remem- 
ber in what a state of expectancy they wait to see 
the work flung out of the lathe or the butt of the 
instrument brought into sudden and painful con- 
tact with its user’s cheek. On the other hand we 
consider him too liberal in his directions for the use 
of the file and should have been better pleased to 
have found him impressing on his readers that well- 
finished work should, as a rule, show the marks of 
the tool. We never see a file-finished surface with- 
out being reminded of the proverbial use of the 
mantle of charity and of suspecting that it serves 
to cloak faults that by better workmanship might 
have been avoided. 

It is, however, not only to the tyro that our 
author’s information may be useful. There are 
thousands of turners, and their number under the 
modern system of division of labour is daily increas- 
ing, who have no idea of the infinite capacity of 
the tool that they use, and if put to any job but 
the one at which they are accustomed to spend 
their days, are completely at a loss how to proceed. 
Others again, with a more extended experience, 
have acquired their art by a mechanical imitation 
of what they have seen, and use their stock appliances 
for every piece of work, without a thought that 
more fitting ones exist or could be devised. To all 
such this book would be valuable not only for the 
directions that it contains, but also for the pregnant 
hints that it throws out, and which remain to 
be developed and carried into practice by each 
individual worker according to the bent of his mind 
and the extent of his resources. 
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MINERAL FUEL IN THE UNITED 
STATES.—No. XVIII. 

Tue ANTHRACITE MINES OF PENNSYLVANIA. 
Tue method of lining a slope, where sawn timber 
is used, is represented in Figs. 75 to 79 inclusive. 
Fig. 75 is a cross section, Figs. 76 and 77 are 
respectively a side elevation and plan, in whicha 
portion of the lagging (which in this case is plank) 
is supposed to have been removed, in order to allow 
the other details to be seen. A A are the silis, B B 
the legs, C C the centre props, D D the caps, and 
E the top, and E' E! the side planking, each 3 in. 
thick. The small longitudinal timbers, not especially 
designated by letters, are intended to act as spacing 
pieces or braces, Figs. 78 and 79 show the framing 
of the dovetailed joint by which the centre props 
are connected with the caps and sills. When round 
or flatted timber is employed, the cross-section 
appears as in Fig. 79, or when the matcrial through 
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which the slope is driven is sufficiently resisting, the 
cross-section is as shown in Fig. 80. A side elevation 
of these two arrangements is given in Fig. 81, while 
Fig. 82isa plan. A A, the sills, are not framed, 
but have their ends let into the coal, as shown in 
the engravings, and bear against the centre props 
(where these are employed), which are embedded 
in the floor. B Bare the legs, D the cap, and C 
the centre prop under one arrangement, and C! the 
centre prop under the other. A lagging of slabs, 
small timber or split timber is required in some 
places, asshownin Fig.79. Indeed the safety of the 
slope sometimes involves the necessity of timbering 
it closely throughout. Fig. 83 is a cross-section, 
Fig. 84a plan, and Fig. 85 aside elevation of a slope, 
in which a water-pipe and a steam-pipe are carried. 
Very little of the lagging, which is of plank, is 
shown in the plan and side elevation. A A are the 
sills, B B the legs, D D the caps, E the top 3-in. 
planking, E' E! the side 3-in. planking, F F a flight 


of steps, S the steam-pipe, W the water-pipe, and | 


C Cthe rails of a kind of wooden track, used in 
bringing down successive lengths of pipe upon a 
shed. The steam-pipe is covered with hay rope, 
wound round longitudinal cleats, about | in. square, 
in contact with the pipe, and the whole covered 
with plaster. Figs. 86, 88, and 90 are cross-sections 
representing the more usual methods of constructing 
gangways, and Figs. 87, 89, and 91 are corre- 
sponding longitudinal sections. The legs in Figs. 
86, 87, 88, 90, and 9], and the cap in Figs. 88 and 
89, are embedded in the bottom rock, which is seen 
to be horizontal in the first case, to stand ata steep 
angle in the second, and to be moderately inclined 
in the third, 

The method of construction represented in Figs. 
92 and 93, is more frequently employed, however, 
than the others which are shown, being used upon 
occasion, for all three cases, although when the 
bottom of the rock is not horizontal, one or both of 





























the legs must be footed directly in the coal. Where 
the coal seam is horizontal or the inclination is very 
slight, branch tracks are laid into the breasts, and 
the coal mined is loaded directly into cars, which 
are then hauled out through the gangway to the 
foot of the slope or shaft, and thence up to day, 
the slate and dirt being left upon the floor of the 
breasts. Fig. 93 represents a general plan of 
the workings in such cases, and Figs. 92 and 94 the 
corresponding elevation. A A are the gangways, 
B B the breasts, and P P the pillars. In working a 
thick seam, if the top rock is of a character which 
will admit of such course of procedure, the whole 
thickness of the seam is mined, as shown in Fig 92, but 
where the roof is so insecure as to prohibit this, and 
the coal is firm, the gangway is driven only abovt 
7 ft. high between the breasts, and in these a thin 
bench of coal for a roof, and is strengthened by a 
system of props D 1), Figs, 94 and 95, which are 
respectively a plan and elevation of a breast where 
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such a method of working obtains, Figs, 92 and 93 | 
show a common method of carrying an airway, C, | 
constructed of boards on a bench of coal, but it is | 
further supported at intervals by props D D. 
Where a bench of coal is not available, the box 
shaped airway is sometimes carried entirely upon 
props, in the manner shown in Fig. 96, which repre- | 


air from paths which it is desired that they should| with sheet iron. Such an arrangement is repre. 
traverse. Wagon breasts are sometimes opened, sented in side elevation, Fig. 101, and in plan, Fig. 
not at right angles to the gangway, as shown, but / 102; A Ais the gangway; B B are the breasts ; 
at an angle whose obtuseness admitsthe entry of the | P P the pillars; E E the chutes; adeh the sheet- 
trucks by means of easy curves. ‘iron platings; S the gob, and i j£/ the platforms, 

The pitch of the axis of the breast is also dimi-| from which the coal is loaded into cars standing in 
nished as the result of opening the breasts diagonally | the gangway. C isa cross heading connecting two 


sents the box C in section, and Fig. 97 in side| instead of at right angles to the gangway, but under | breasts, and serving purposes of ventilation and asa 


elevation. The box has here only three sides, the | 


this arrangement the pillars become more unstable | refuge for the miners while blasting. In cases where 


fourth side being supplied by the top rock with| and are apt to ‘‘run,” as it is said, that is slide and | the pitch of the seam is about 23 deg. the construc- 
which the hoards make a tight joint, by means of| produce falls of roof. ‘The proper protection of the | tion of a chute is obviously unnecessary, and the iron 


the blocking seen in the side elevation. An airway | 
may be constructed as shown in cross-section E, | 
Fig. 98, and side elevation E E, Fig. 99, or as in 
cross-section E’, Fig. 100, or plan E’ E’, Fig. 95, and 
side elevation E’ E', Fig. 94; where the bottom rock 
and coal form two or more of the sides it is called a 
brattice ; the space E is partly filled with dirt, and 
an air-tight top is thus more readily obtained than 
when the method of construction is as shown at 
E'E’', Fig. 99, in which blocking must be fitted to 
the roof. Where brattices are employed the form 
requires to be modified in passing across the 
entrances of abandoned breasts, since these are 
pretty likely to be obstructed by the slate sepa- 
rated from the coal by the miners, or gob as it is 
termed. The term brattice is also applied to 
wooden partitions erected in airways, cross head- 
ings, &c., to prevent the diversion of currents of 





gangway does not always render it practicable, | plates are secured to scantling laid directly upon the 
under any system of operation, to take out the | bottom rock. 

entrances to the breasts to the full widths which the| The method of bringing coal down from the face 
workings ultimately attain, and where the pitch of of a working by means of a chute, cannot of course 
the seam becomes too great to admit of running! be carried on beyond the point where the labourer 
tracks into the breasts, that is when it exceeds 6 deg., | can load it, which is reached when the chute attains 
it is never considered advisable to do this. The|a height of about 4 ft, A trestle is then constructed 
form adopted, therefore, is either that of the upper | rising from the end of the chute, with an inclination 
breast B in the plan Fig. 102, or that of the lower, | of about 3 deg.. increasing to 10 deg. towards the 
which is seen to have two narrow entrances, one | face of the working, and carrying a footway and a 
upon each side of a block of coal D, called a stump, | wooden track with guide rails, between which a 
or is some modification of one of these two forms, If | buggy, which is a small wagon or car, loaded with 
the seam is thick, as an additional precaution the top ‘about 7001b. or 800 Ib. of coal, is run down and 
bench or benches of coal are not mined in the | tipped into the chute, the coal being discharged 
entrances to the breasts. In the case of a pitch | through one of its ends, which swings open. It is 
which exceeds 6 deg. and is less than 23 deg. the coal | better, however, to elevate the chute in connexion 
mined is thrown into a chute constructed at about | with the buggy trestle, so soon as this can be done, 
this latter inclination and lined upon the bottom | to a sufficient height above the position shown in 
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Fig. 101, in order to do away with the use of a 
platform from which the coal must be lifted in 
loading it into the gangway cars, and to render 
it possible to give the buggy trestle considerable 
length. Fig. 103 is a side elevation, and Fig. 104 
a plan representing the general arrangement where 
a buggy is used in connexion with an elevated 
chute. A A is the gangway, B the breast; P P are 
the pillars, E E is the chute, a de ’ the sheet-iron 
plating, and F F the buggy trestle. 
also show a heading G G for the return air cur- 
rent, and cross headings C C connecting adjacent 
breasts. Fig. 105 is a side elevation of the buggy 
on an enlarged scale, 








THE THEORY OF ARCHES.* 
EXEMPLIFIED BY A DESIGN FOR THE BRIDGE 
THE RIVER DOURO. 
By Max am ENDE. 
(Concluded from page 609.) 
V. Calculation of Strains.—Section m—m', Diagram 


OVER 


3 (see page 557 ante) is chosen to illustrate the method | 


for calculating the strains in the extreme fibres of the 
flanges and the shearing strain. ‘The entire portion 
of the arch together with all the forces on the right- 


hand side of m—m’ is removed, and in its place is | 
put the force R, acting at a distance 3 from the | 


point of the neutral fibre N and the force S passing 
through N, the former parallel with the veutra: 
fibre at N—now considered as the X axis—and the 
latter at right angles, or parallel with the Y axis. 
The conditions of equilibrium in the portion of the 


arch under consideration are thus left unchanged by | 


the removal of the other portion. Upon it act five 
forces F, nineteen reactions of the left-hand abut- 
ment and the forces R and S, and in analogy to the 
calculation of strains in girders the equations: » M 
=0; 3 X=0; sy Y=0 can be formed and from them 
R, S, and B be calculated. But, asin the case of an 


These figures 
5 


is sufficient not only to read off immediately the 
three equations but also to state them with regard 
to the maximum and minimum values of Rand S. 
In case of R and its moment all forces turning in 
one direction round point N are taken at their 
highest value, and those turning in the other direc- 
tion at their lowest, and vice versd. It is then found 
that for the lower parts of the arch the greatest 
moments are produced by a division of the forces F 
into two groups, and that for the part near the 
crown they are produced by their division into three 
groups; but for the calculation of strains it is hardly 
necessary to refer to this, These groups can also 
be defined by drawing through point N the two 
tangents on the envelopes of reactions; the points 
of intersection of these tangents with the curve of 
intersection mark the division into groups. 
The equations are here stated for three sections 
through the arch, viz., for section m-im’', fora section 
through the crown at O, and for a section through 
the base at 6, and they are written in couples on 
account of the two values which each force may 
have. 
| Thus, for point N: 
| O= +R GQ + 175 (0.02 x 13.040.12 15.8+0.22 x 18.4+0.33 
X 21.2 + 0.44 x 22.8 + 0.92 x 12.0 + 0.94 X 6.2+ 
0.95 x 1.0)—140 (0.95 x 2.9 + 0.92 x 5.6 + 0.87 x 
8.0+0.79 x 9.2 + 0.68 x 10 0+ 0.56 x 10.6+0.44 
«11.0 + 0.33 x 11.5+0.22 « 12.34 0.12 x 13.0+ 
0.02 x 13.6). 
0-—+R B + 140 (0.02 13.0+ &e.)—175 (0.95 x 2.9 + &e.) 
: + 1675.6 
RB= | J o7637 
0=+R + 175 (0.015+0.08 + 0.154+0.22 + 0.275 + 0.80 
+0.87+0.92) + 140 (0.94+0.91 + 0.87 + 0.79 
+0.68 + 0.56+ 0.43 + 0.114 0.02). 
O— +R + 140 (0.015+ &e.) +175 (0.94+ &e.) 





0.33 + 0.22 + 


_ § —1401.5 
R —1490.3 
O=+ S— 140 (0.015 + 0.085 +0.16+0.26+0.34) + 175 


(0.46 + 0.36 + 0.26 + 0.17 + 0.11 + 0.04 + 0.005 
—140 (0.01+0.02 + 0.02 + 0.02 + 0.018+0.013 


+ 0.002). 
0=+ S —175 (0.015+ &.)+140 (0.46+ &e.)-—175 (0.01 
+ «&¢.) 
»-_ §—111.0 
- . 28.2 


In like manner for point O: 
i= +R 3 —175 (0.02 x 8.8+0.127.0+ 0.22 x 5.08 +0.33 x 
36+0.44 « 2.24+0.56 X 1.2+0.68x 0.0) + 140 

(0.79 x 2.0 + 0.87 x 5.12 + 0.92 «x 10.44 0.87 » 

5.12 + 0.79 x 2.0)—175 0.0+0.56 


0.68 x J 
0.44 X 2.2+0.33 «x 3.6+0.225.08+0.12x 















DraGramM 6. 


arch, the forces and their abutment reactions inter- 
sect each other, their resultants are determined and 
can be put in their places. This is shown in Dia- 
gram 6. The five forces F and their left-hand 
abutment reactions are shown dotted and without 
arrows, and for them are put the five resultants 
drawn full and with arrows. Thus there are now 
besides R and S only nineteen forces to be dealt 
with, each of which is produced independently by 
one of the nineteen forces F. The five resultants 
just mentioned are in fact no other than the right- 
hand abutment reactions of the five F reversed. 
Now, since each F has a maximum and a mini- 
mum value on account of the moving load, 
each of the nineteen reactions has also two values 
which are known from Diagram 3, and Diagram 6 

# (Since the publication of the first part of this article my 
attention has been drawn toa paper by Dr. E. Winkler, 
entitled “‘ Beitrag zur Theorie der Bogentriger,’’ Zeits- 
schrift des Architecten und Ingenieur Vereins zu Han- 
nover, 1879, p. 199; and also to a pamphlet by Messrs. 
Molinos and Seyrig, entitled ‘‘ Notice sur Henri de Dion,” 
Extrait des Mémoires de la Sovi¢té des Ingénieurs Civils. 
Paris, 1879. Both papers relate to arches of any given 
form, Dr. Winkler treating in particular triangulated 
arches. The treatment in detail differs in both from that 
in the above article —M. am ENDE. } 











lo= +R+175 


+0.02«88) 
=+R GB — 110 (0.02 x8.8+ &e.) +175 (0.79X2.0+&e.) — 
140 (0.68 x 0.0 + &e.) 
0.02 + 0.11 + 0.205 + 0.30 +0.405+0 51+ 
0 62) +140 (0.70 + 0.76 
173 (0.62 51+ 0.405 + 0.30 + 0.205 +O.11 i 
0.02) 
0= + R+ 140 (0.02+ &c.) 4 
&e ) 
0= + S — 175 (0.01+0.0440.08 + 0.124+-0.18+-0.24+ 0.30 
+ 0.37 + 0.43) + 140 (0.43 + 0.37 + 0.30 +0.244+ 
0.18+0 12+0.08+0.04+0.01) 
S — 14) (0.01 + &e.) + 175 (0.45 + &e.) 


+ 0.77 +0.76 + 0.70) + 


+0 
175 | 


).70 + &e.) +140 (0.62 + 


'= + 





And for point B: 
>» p_. § + 2613.67 
R B=) 4581.2 
p— § —1994.3 
_ 1 = 1945.6 
,_ § 133.9 
= (+ 224 
If I is the moment of inertia of the section, A its 
area, » the distance from the neutral fibre of the 
top flange, v' that of the bottom flange, the strains 
in them are as follows: 


mM 
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of two bars as a fulcrum for the purpose of ascer- 
taining the strain in the third. 

VI. Strains from Expansion by Change of Temper- 
ature.—Let O B, Diagram 7, represent one-half of 
the arch. Then if free at O it would expand, so that 
O moves to O' in the direction of the cord B O and 
A x would be the expansion measured horizontally 





DIAGRAM 7, 
which is simply=/et, where ¢ is the number of 
degrees of temperature, ¢ the specific expansion per 
centigrade, aud / the half span. But since O is 
prevented from making the horizontal movement 
Ax by the other half of the arch, the latter may 
be replaced by a horizontal force H, which has the 
effect firstly of moving ©O' back to O", ie. a 
horizontal distance = Az; and secondly, of turn- 
ing the section at O so that it regains its original 
vertical position which would have been altered to 
A 9, if the movement from O' to O"' did not take 
place in a special manner. The turning is effected 
by a moment, and therefore H cannot be supposed 
to pass through O, but must be supposed to act at 
the distance 4 from O, Consequently the condi- 
tions to be fulfilled by the horizontal force are: 

Az=let 

4 ?=0 . 


1 fHii+y) 1 fH 
Ar=let=— ’y dst et 
a/ ’ p/ A 


) I 
_ 1 fH(b+y) 
?=0=— de. 
4 g/ I 


The numerical values of the various items can 
be taken from the Tables given previously and 
from the following : 
e = 0.000012 per Centigrade. 
E= 2000 tons per square centimetre. 
The equations then are : 
low) 
1000 


A «=86.7 x 0.000012 x ¢= 
85.781 H) 
1000 


1 ("soon Hb+ 3030.853_ H + 
2000 1000 love 


1 3.505 1o+ 


2=(0= 
4 1000 


2000 
Hence: 
H=1.812¢ ton 
4 =—24.5 metres. 
lt was, therefore, wrong to assume H above O as 
Diagram 6 shows, since / is <\. 
‘The strains in the extreme fibres of the flanges 
are, as before : 
H, Hbv 
te i 
In case of expansion this gives the following strains 
(+being compression and — tension). 
1.812 ¢_ 1.812 tx24.5x 2.7 
440 17,340 — 
— 0.0063 ¢ ton per square cm. 
Point O, bottom flange : + 0.0072 ¢ ton per square cm. 
In a similar manner: 
Point N, top flange: — 0.0016 4 ton; bottom flange : 
+ 0.00107 ¢ ton. 
Point B, top flange: +0.00591 t ton ; bottom flange: 
— 0.00457 t ton. 
In the following Table the strains in the flanges 
from the loads and the temperature are stated 
together for the three points O, N, and B, 


Point O, top flange : + 














Strain in top flange == +% Be 
i 
R_RBe' Top Strain from Strainfrom | Total for ‘= 
Strain in bottom fange=— Paes ahs Flange. Load. Expansion. 344 deg. 

Taking the values of A and I for various points | O max + 0.597 —0.0063 t +0.381 

from the Table previously given, and » from the| 0 min. ... + 0.422 — 0 0063 ¢ + 0.206 

. siual : . N max. ... +0.198 —0.0016 ¢ +0.143 
diagram, the strains in tons per square cm. are|.~™® 0-138 0.0016 083 

be as follows (+ signifying compression) : |, Poa —0.00ne +3. 
found to be as fi ; r signilying pression): | B max + 0.073 +0.00591 ¢ +0.275 

In the top flange: Point O (max.)=+0.597; O| B min. + 0.280 +0.00591 t +0.482 
(min.)=+0.422 ; N (max.)=+0.198; N (min.)=+ 
J.138 ; B (max.)=+0.073; B (min.) = +0.280. — 

0 ¢ >: ax.)= 39: ange. 

In the rer nee o oe.) = +0.0323; Ol o max. ...|  +0.082 +0.0072 ¢ +0.278 
(min. )=—0.127; N (max.)= +0.360; N (min.)=+/6 min. || —0.127 + 0.0072 t +0.119 
0.406 ; B (max.)= +0.639 ; B (min.)=0.406. Nmax. ...|  +0.360 +0.00107 ¢ +0.442 

Ilere may be mentioned that instead of assuming | N min. ... + 0.406 + 0.00107 ¢ +0396 
the points of the neutral fibre (O, N, B) as fulcra| B max. ... + 0.639 — 0.00457 ¢ + 0.482 

Bmin. .«. + 0.406 —0.00457 ¢ +0.250 


for the moments it would be right to assume any 
other points ; for example, in a triangulated system 








it is expedient to assume the points of intersection 





In the aboye Table the strains from contraction 
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by temperature would appear with opposite signs, 
and the consequence would be in some instances 
a total strain considerably greater than 0.6 tons 
per square cm., the greatest strain allowed by 
specification. That would be the case if, as usually 
is assumed, the arch be erected during mean tem- 
perature, and consequently the strain from half 
the range once be added and once deducted. But 
in the present case it will be seen, taking the two 
most unfavourable strains from the above Table, 
viz., +0.280-+-0.00591 ¢ and +0.639 — 0.00457 ¢, that 
both are = +0.482 for a range of temperature of 
+34} deg. 

This is considerably more than half the range to 
which the structure would be subjected, but the 
equalising effect of the expansion could be realised 
by closing the arch at the crown ata lower tem- 
perature than the mean. The shearing forces in 
the 3 sections through the arch (O, N, B) are: 





—_ _ —— --— 





| 
Ocmaz)|0 (min.) | (min.)|N ra ae (min.) 
sapbamaenail cca’ et 
From load...;— 61.95) + 61.95|— 79.9 |— 57.3 |— 138.9' + 224 
Expansion + ¥ |+ 0 4 0.815 ¢ +0815 ‘ +1.359 ¢ +1.359 ¢ 
! ! 








When the strains in the flanges and the shearing 
strains are tabulated in the way indicated, it will 
be seen that in the present case values have been 
assumed at the outset for I and A, which are too 
high at most points, and that some economising 
corrections could be made. This would affect an 
item of 1625 tons, which is the calculated weight of 
the arch exclusive of the platforms. ‘The conse- 
quent alteration of the moments of inertia and the 
sectional areas would not materially affect the posi- 
tion of the curve of intersections and the envelopes of 
abutment pressures, and that part of the calculation 
need not be repeated ; but it would affect the sub- 
sequent calculation of strains, and here a correction 
would be necessary. 

The quantities in the Douro Bridge, calculated 
according to the design here referred to, are as 
follows : 


Main Span: tons. 
Arch (as stated above) ‘in eco — 1625 
Platform girders... it ose sas 431 
Buckled plates “ss es ian ons 113 

Viaduct : 

Main structure on ose nn ose 460 
Platform girders... - hos on 233 
Buckled plates ne sia ooo ane 110 

Total of wroughtiron .. 2972 


Cast iron in paving plates, gutters, &e., 155 tons. 











PNEUMATIC CLOCKS. 

Tur pneumatic distribution of time which first 
attracted considerable attention during the Paris 
Exhibition of 1878, when Messrs. Popp and Resch, 
of Vienna, exhibited their exceedingly ingenious 
apparatus, has since then become in Paris quite 
an important industry, many miles of pipes having 
been laid down, and a very large number of house- 
holders have had the time transmitted to their resi- 
dences, while the numerous pneumatic street clocks 
are familiar to every one. Important, however, as 
the progress made up to the present has been, it is 
about to receive a very large extension, the 
patentees having obtained a concession from the 
Prefect of the Seine by which their rights are suffi- 
ciently secured to justify pneumatic canalisation on 
a very large scale in Paris. 

Messrs. Popp and Resch commenced experiment- 
ing on the pneumatic distribution of time in Vienna, 
during 1876, and in the following year they estab- 
lished there, to a limited extent, a system of clocks 
worked from a central station, the maximum dis- 
tance of transmission being 1500 yards. At this time 
the actuating pulsations were transmitted every 
two minutes, an interval objectionable enough 
for large public clocks, and quite prohibitory to 
the introduction of the system for domestic 
purposes. Further experiments were then con- 
ducted with the view of diminishing the intervals 
to one minute. Generally, these experiments were 
conducted with a tube 1.12 in. in diameter and 2.5 
miles long; pressure gauges were connected to it at 
intervals of 100 metres, and at one extremity the 
pipe was connected to a compressed air reservoir. 
Air ata pressure of about 8 lb. to the inch was 
periodically admitted into the tube, in volumes 
equal to one-fourth the area of the tube. It was 
found that over the first 150 yards the air in the 
tube was somewhat compressed, and a loss of about 
one-tenth of an atmosphere took place. From this 
point, however, it traversed the remainder of the 
tube, gradually reducing in velocity and pressure 


until the latter at the point of exit was about one-| high-pressure reservoir passes through the pipe D 
tenth of an atmosphere. The result of these trials} past the tap h to the branches controlled by the 
showed that it was possible to reduce the two-|taps C ¢, these taps being moved by the rods m 
minute to one-minute pulsations, which is the | attached to the regulator floats. Intermittent dis- 
basis on which the system is now being worked in | charges of air are thus permitted to pass through 
Paris. ; : ' the rectangular system of pipes shown enclosing 

The illustrations which we publish on this and the | the governors, past the tap e and through the 
two succeeding pages will convey a clear idea of the | pipe -d into the reservoir R. The pipe s is the 
whole arrangements for compressing, distributing, | one which conveys the air from R to the valve 
and utilising the air. Fig. 1 isa diagram giving a|chest, and is shown at 7 on the general plan, 
general idea of a central station as working in| Fig. 1. It will be noticed from this same diagram 
Paris. Power is supplied from a pair of engines | that the series of pipes leading to the clocks is in 
A A, driving a countershaft, from which belts are | duplicate, one set only being employed, and the 
led off to drive the compressors B B, of which a| other kept in reserve in case of accident. The two 
group of four are shown. They are vertical|clocks are shown at F F; the air supply pipe is 
double-action compressors made by Messrs. Sautter, | marked 7, the exhaust from the valve chest 9, and the 
Lemonnier, and Co., of Paris, of their usual type, | air to the mains is delivered through the pipe 8. One 
and the air passes from them by the four pipes | of the clocks, F, is shown in detail by Figs. 5 and 6. 
1, 1,1, 1to the branch pipes connected with the |It is of course necessary that this should be as 
high-pressure reservoirs C C. As will be seen, the |accurate a time recorder as possible, and its two 
supply from each compressor can be discharged | special characteristics are, that it is self-winding, 


ce : a 1 
| | of 
I’ x 


| ! 
4 | 1} 
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into either of the receivers at pleasure. From aly so that it never requires to be touched except for 





receivers the air is conducted somewhat circuitously | repairs or regulating, and that it actuates periodi- 
to the low-pressure reservoir D, although direct | cally the slide valve which is the vital organ of the 
communication can be established, if desired, whole system. In the drawing, 6 and c are respec- 
between the receivers C C and the pipes 7 leading tively the driving weights of the clock and the slide 
to the valve chests of the controlling clocks. The valve mechanism; d and e are the levers through 
object of the vessel D is to maintain in it the | which these weights are lifted periodically, and f g 
compressed air at a lower but always equal pres- | are the cylinders, in which are the pistons connected 
sure (about seven-tenths of an atmosphere), and with the levers. Compressed air is admitted every 
the periodical loss due to the discharges each  miaute beneath these pistons, and the weights are 
minute are made good by air from the reservoir | thus raised ; the cylindersare kept supplied through 
C, the supply being controlled by the governors the pipe v. On the right-hand side of the figure his 
EE. One of these governors is shown on a larger} the pipe (marked 7 in Fig. 1), leading from the 
scale by the section, Fig. 3. From this it will be | low-pressure reservoir, and K is the pipe leading into 
seen to consist of a lower closed chamber A, and | the chamber connected with the system of distribut- 
an upper open one C. These two communicate by | ing mains. These two pipes enter the valve chest, 
a central passage which is extended by a tube almost | which is shown in section in Fig. 6, and with one 
to the bottom of A. In the chamber C isa float E | half of the cover removed in Fig. 5. There are 
connected with a rod attached to a lever working | three openings in the chest : at m by which the air 
the tap 3, Fig. 1, and also shown to a larger scale on | enters from the reservoir through pipe h, at n where 
Fig. 2. The dotted circle a indicates the position | it passes to the mains by pipe K, end o which is the 
of an inlet for compressed air. The chamber A is | exhaust, shown at p in Fig. 5. The valve r is pro- 
partially filled with mercury, and the pressure of | vided with a friction roller which runs on a bar 
air admitted at a forces the mercury up into the | placed across the chest, and the outer end of the 
chamber C, raising the float and thereby actuating | valve spindle is articulated to one end of the lever t, 
the controlling tap. As will be seen from Fig. 1,| which at the upper end is connected to the eccen- 
there are two of these governors, and they are | tric rod s, the eccentric being worked by the clock 
worked by air from the reservoir D which passes| mechanism as shown. Above the valve chest are 
through the pipe and branches off to each of the | placed three three-way taps R, R, R, two of which 
governors. It will now be understood that the air |communicate with the inlet and outlet passages 
leaving the reservoirs C C by the pipe 2 flows along | of the chest respectively, while the middle one 
until it is arrested by the intermittent acting taps|opens a clear passage between the pipes hf and K. 
3, 3, connected with the governors E E, then each| By this arrangement the system can, in case of 
time these taps are opened the air passes fake | coneenonen. be kept going, since by opening and 
the pipes 5, 5, and thence into the constant low-| closing by hand every minute the middle tap, the 
pressure reservoir. Fig. 2 shows this part of the same result is produced as that given by the slide 
apparatus to a larger scale and in greater detail| valve. The valve chest is alwaysin communication 
than the diagram Fig. 1. In this figure the low- by the opening m with the low-pressure reservoir, 
pressure reservoir is shown at R, and aa is the | and during a period of about twenty seconds in each 
small pipe with its two branches leading to the minute the port n is uncovered, admitting air to 
governors A. On these governors are gauges p p,|the system of pipes; at the expiration of this 








indicating the level of the mercury. Air from the | period the port n and exhaust port o are in com- 
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munication during the re- 
maining forty seconds of 
the minute, a time suffi- 
ciently long to re-establish 
an equilibrium in the main. 
As stated above, the clock 
mechanism which we have 
described is ‘duplicated at 
the central station together 
with the system of supply, 
distributing, and exhaust 
pipes as indicated in the 
general diagram, Fig. 1. 
Figs. 7 and 8 show the 
arrangement of the indi- 
cator provided to give 
notice if the automatic 
winding apparatus does not 
act. It will be noticed in 
Fig. 5 that between the 


main weights } c there are | 
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two smaller weights x, the 
chains passing around the 
pulleys attached to them as 
well as over those of the 
main weights. The devices 
shown in Figs. 7 and 8 are 
placed on the clock frame. 
The arrangement of both is 
identical. It consists of a 
bar A, the axis of which 
coincides with that of the 
weight z, bolted to the 
frame by the brackets B. 
Through the centre of the 
frame passes a vertical rod 
H held up by the spiral 


| spring N. To the top of 


H is articulated the horizon- 
tal lever G, pivotted at O 
and connected with the 
curved spring L, at the 
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lower end of which is a platinum contact piece M, 
so that when the spring presses on the plate carrying | 
the terminal shown in the figures, an alarm is given. 
Through the lower endof the rod H passes a long 
curved bar C, at the extremities of which are two 
spiral springs E, that terminate in hooks engaging 
in the axis of the pulleys carrying the weight F. 
This weight is that marked xz on Fig. 5, where the 
attachment to the pulley is indicated. When the 








main weights are wound up, as they should be each 
minute, the counterweights x descend, and there is 
no contact between the platinum M and the 
terminal plate; but if the main weights are not 
raised, and continue to fall below their proper level, 
the counterweights are raised, and through the 
device just described contact is effected, and the 
alarm bell is rung. We may now pass on to 
the arrangement for distributing the air impulses 





through the system of mains. 
| diagram, Fig. 1, and also in detail by Fig. 9. From 








This is shown in the 


these figures it will be seen that two mains pass 
| into one side of a box, on the other side of which 





| 





|are a number of branches corresponding to the 
réseau of distribution. 
8.8 on Fig. 1, and pass from the valve chests of the 
two controlling clocks. 
mains is used at a time, depending on which of the 
| clocks operates the system. The mains (see Fig. 9) 
| are furnished with two taps aa, on the spindles of 
| which are spurwheels gearing into a pinion m, 
| which is worked by a lever ». By turning this 
| lever one tap is opened and the other closed, so 


The two mains are marked 


Of course only one of these 


that communication can be established instantly 
with either of the two clocks. The air passes into 


| the cast-iron reservoir c, to which are bolted by 


flanges five branches with taps dd. On each of 


| these is a double branch ee, which communicates 
| with the air mains ) } through the taps ff. 


By 
this arrangement it will be seen that the whole 
system is under complete control, as any desired 
number of the branches dor mains / can be shut off 
at will. It will be noticed that connected to the 
mains ) are two taps g, and small pipes connected 
to them. In Fig. 9 only these are shown, but one 
small pipe is attached to each of the mains. Each of 
these goes off to a gauge in the central office, so that 
the pressure in each main can be always observed. 
Another pipe is led from one of the mains to the 
mercurial control apparatus for indicating the 
working of the slide valves, and which is shown at 
H, Fig. 1, and in section, Fig. 4. This apparatus 
consists of a glass mercury column / entering a 
mercury chamber a. The top of the column is 
closed except for the openings x m, which are con- 
trolled by the valves g. There are two electrical 
contacts f and /', one in the upper part of the 
column, and the other in the top of the mercury 
chamber a. A tap, not shown in the figure, and 
entering the cover e of the chamber a, leads the 
compressed air from the main J, Fig. 9, into the 
chamber a, so that at each impulse in normal work- 
rg, contact is made by the points ff' and the mer- 
cury column; and the proper working of the valve 
can be indicated by the bell shown at H, Fig. 1. 
The mechanism employed in recording the time 
either for large public clocks or small domestic ones, 
is of the simplest character. Two kinds are shown 
in Figs. 10 and 11, the former being adopted for 
striking the hours and half-hours, Taking the 
latter first it will be seen that the motive power is 
contained in the box B and consists of small con- 
certina-like bellows which expand under each 


| impulse of air brought by the pipe shown beneath 


the box B. The bellows are shown separately in 
Fig. 12, and it will be seen that they are made of a 
series of soft rubber discs connected in pairs at the 
edges by brass rings doubled over, and at the middle 
in alternate pairs by another set of rings with cen- 
tral holes communicating with each of the compart- 
ments. These bellows placed within the box A are 
secured to the bottom of it by the adjusting screw 
H, and on the top of the bellows, which is formed 
of a thin brass disc, rests a piston B, formed with a 
vertical rod, which, passing through the top of the 
box is pivotted to the lever c. This lever, which is 
hinged to a bracket on the same axis as the clock, 
where D is of the form shown in Fig. 12, and 
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between the ‘piston and the fulcrum, carries a pawl 
E hung on the centre formed in the enlarged part 
of the lever c and carrying a counterweight which 
holds it against the face of the wheel D. On 
the other side isa balanced detent F, and G isa 
plate provided with stops as shown to regulate the 
range of the lever ¢. As each air pulsation expands 
the bellows the lever with its pawl E is raised, 
turning the wheel D, which has 60 teeth, through 
the space of one tooth, while with each contraction 
the lever c descends (this being insured by its being 
weighted at the outer end). This operation is 
repeated minute by minute, and a simple wheel 
train gives motion to the hour hand. For striking 
clocks the arrangements are somewhat moditied, as 
shown in Fig. 10, the lever ¢ being in this case 
provided with a fork D between which is a pin 
connected to the striking spring, which is wound 
at each impulse through the motion of the lever. 

Fig. 13 is a sketch showing one mode of installa- 
tion, a mode largely adopted in Paris where the 
sewers afford facilities for laying the pipes. In the 
figure, A is the main, having a diameter varying 
from 6 in. to 1 in., according to the importance of 
the service. The tap B is fixed on the main ‘to 
establish conne “a ang the house opposite 
which it is placed ; 1 lead service pipe from 
.24 in. to .3Y in. in Ade sen, passing into the base- 
ment of the house ; D is a three-way cock placed 
on the pipe for convenience of mi: ray yr future 
connexions; E E are ag put in the pipe C on the 
different floors of the building; F F are 
of from .12in. to .24in. in diameter, proceeding 
from these taps along the ceilings into the rooms ; 
G is a rubber tube .12 in. in diameter attached to 
the lead pipe, and brought along the cornices, an 
down the wall to where the clock is placed. These 
tubes are covered with silk of various colours to 
suit the decorations of the rooms in which they ar 
fitted. Fig. 14 is a section showing a main laid 
in the ground with the connexion to a house. In 
this case, the branch is furnished with a tap that 
can be opened and closed by a key from the 
level. Fig. 15 shows the relative sizes of the pipes 
generally employed, the two largest being used for 
mains, the two intermediate sizes for service pipes, 
and the smallest the rubber tubes leading the air 
into the apartments. 

The system such as we have described and illus 
trated, is now working with great success in the 
first, second, and ninth arrondissements of Paris, 
where 16 miles of mains have been laid, supplying, 
as has been already said, many public and privat 
clocks. The arrangement has undoubtedly many 
advantages. Correct time is recorded over the 
whole résea without any trouble to the users, who 
are spared the frequent annoyances arising from 
irregularities, neglect of winding, cost of repairs, and 
so forth, while the price charged by the company 
is so small as to be quite insignificant. Thus, for 
one clock they charge a hire of a halfpenny a day, if a 
second is rented by the same person the rent is 
four-tenths of a penny, and fora third three-tenths 
ofa penny. This price includes laying the pipes, 
and supplying the clock, or if it be desired, fitting 
works to existing clocks. The actual cost there- 
fore of the pneumatic distribution is little, if 
any, in excess of the cost attendant upon re pairs 
and renewals of ordinary timepieces. In addi- 
tion to the extended application of the system in 
Paris, which we mentioned above, it is on the 
point of being introduced into two large provincial 
towns in France, as well as into Vienna, St. 
Petersburg, and Madrid. We believe that the 
company does not propose to undertake the instal- 
lation of systems in this country, but only to grant 
licenses for that purpose. We should mention 
that the company is represented in England by Mr. 
J. A. Berly, of 16, New Bridge street, London. 


~ 


street 


STORED-UP ELECTRICITY. 

In the current number of the Journal Universel 
d Eleciricité we find a criticism of the recent utter- 
ances of Sir William Thomson in the Times, on the 
subject of the Faure accumulator. This criticism, 
which is by M. Frank Géraldy, we reproduce almost 
ain exrtenso,. 

** If the letter (that published in the Times on the 7th 
inst.) had been anonymous, or s gued by any ordinary 
name, there would have been no occasion for noticing it, 
but the illustrious name and high au thorit y of Sir William 
Thomson demand for it fuil conside ration. 

**Sir William Thomson, at the request of the directors 
of the Company La Force et la Lumiére has subjected 
certain Faure batteries sent to him to exhaustive tests 


rhinadt os 


| bis enthusiasm to run away wit:i him. He does not endorse 


| to house, but putting this proposition on one side he indi- 
| eates the tr ue future rele of the Faure battery, that of acting 


dh d, was conceived neither in the interests of French 


jof the 


during the last three weeks. He has however only given a 
oo number resulting from his labours. This is much 
to be regretted, since not having been able to test the 
correctness of the figures put forward in France, we had 
hoped that Sir William Thomson wo: uld furnish a series of 
figures which would entirely clear upthe question. A charged 
batte ory has furnished him 260,000 foot-pounds of energy. 
The battery contains, we know, 17.6 lb. of useful lead, so 
that the amount stored is 1477 foot-pounds per pound. 
This is practically the maximum claimed for the battery by 
the inventors. Every one is now agreed on this point and 
it has been sufficiently proved that the Faure accumulator 
can store up, say, 1500 foot-pounds per pound weight of 
lead. The amount of energy that can be stored up in the 
Planté battery has been shown to be only slightly less than 
that in the Faure, the ratio between the two being 1 to 
1.30, so that the two apparatus are not very far ditterent 
from each other in storing power. It appears, then, not a 
little singular that Sir William Thomson, who has been 
acquainted fer the last twenty years with the Planté bat- 
tery, who has studied it and awarded to it the praise it 
justly merits, does not discover the full amount of its merit 
until the day that it is presented to him under the title of the 
Faure battery. Evident'y his attention was most powerfully 
| attracted to this latterapparatus. It is still more striking 
that Sir William Thomson quotes only one experiment 
made with the Faure battery; that was a surgical opera- 
tion performed by Professor George Buchanan; now, for 
ten years at le ast the Planté battery bas been used in 
performing analogous work, and it is chiefly in view of 
this special application that M. Trouvé and other construc- 
tors in Paris make and sell these apparatus ; their use, 
indeed, has resulted in the invention of a whole series of 
thermo-cauteries, polyscopes, &c , made for working with 
the battery. Its application to the Achard electric and 
other brakes may also be mentioned. All this proves that 
the Planté battery can be manufactured for many industrial 
purposes, and that the Faure battery possesses in the 
absence of the preparing process pre slimin: ary to charging, 
}the one advantage which is a great but not an all impor- 
tant one. Sir William Lhomson does not, however, permit 


the wild proposals of carting power and light from house 


as a regulator in a system of distribution by conductors -* 
The owners of the Faure battery have doubtless felt the 
necessity of an authorised support based on experiment, 


with the abolition of the system of acquits d caution, 
immediately yield a revenue as large as that obtained at 
the higher duty. 7. That such a daty would permit of the 
importation into France of certain descriptions of wrought 
iron; but that, even if there were no duty at all, the 
French manufacturers of certain other kinds would not be 
subject to English competition, as the prices of those are 
nearly levelin the two countries ; while in some cases, as in 
that of sheets, the French prices are the lower of the two. 
In support of this contention we gave the prices of iron in 
Kngland and in France at that date, which are repeated in 
the appendix annexed hereto.* A memorandum was subse- 
quently supplied by this Association to M. Gavard, furnish- 
ing specific answers to questions which he put concerning 
the circumstances of the iron industry in the north of 
England. Since these documents were drawn up, a com- 
mittee, appointed on behalf of the Commission charged 
with examining the Bill respecting the fixing of the general 
Customs tariff in France, has made a report, dated the 
12th of December, 1879, on the subject of the duties on 
iron and steel. ‘This Association, in a letter to Lord 
Granville, has already pointed out that many of the facts 
and conclusions stated by that committee are very 
erroneous, and as the new general French tariff has been 
based upon that report, so far as iron and steel manufac- 
tures are concerned, it has been desirable at this juncture 
to call attention to some of the more serious fallacies which 
it contains —more especially as to the cost of produetion in 
this country. 

**Coal and Coke.—The committee state (page 5 of 
English translation) that to produce a ton of coke in 
France 1.6 ton of coal are required, while in England the 
average is 1.35 ton. Although the estimate of the coal 
required to produce a ton of coke in France is in excess of 
that quoted by French authorities—for example, by M. 
Jougaet, of the Besseges Works, who puts the yield of 
coke at 63.2 per cent. to 70.5 per cent.—it is not for this 
Board to question any statements of the French Committee 

with reference to the cost of making iron in France, but 
this Board would confidently assert that in this country the 
quantity of coal required to produce a ton of coke 1s in 
exceptional cases 1.60, and in the majority of cases 1.65 
to 1.80, instead of only 1.30 tons, as stated by the French 
Commission. 

** Pig Lron.—The committee further state that in France 
the quantity of coke required to make a ton of pig iron is 
1.2 ton, while in England it is 1.1 ton. This, again, is not 
borne out by the facts. ‘There are, it is true, a few works 





since they bave sought the opinion and amiable co-opera.- 
tion of Sir William Chomson; this is all very well, but it 
api ears stra nge that in order to obtain a certain opinion, | 
1ey were obliged to cross the Channel. We would have 
t that there exist in France, electricians who ¢ yuld 
It is evident that Sir William Thomson 








‘ 10 
have furnished it. 


| takes a most lively interest in M. Faure’s apparatus. Not 
| content with occupying himself technically, he writes to the 


journals, and certainly large use has been made of his letters, 
| they appear in many of the English papers, they are repro- 
duced 5 ry ince orrectly transl ited in the Fi garo; they are 
printed on fly-sheets and scattered broadcast, &c. He allows 
one of his collaborators, M. Bottomley, to come to France 

after assisting him in his experiments, and who is now 
engaged in Paris lending bis valuable assistance in improv- 
ing the apparatus. Surely this is an amount of zeal which 
= inventors and owners of the Faure battery ought to 

ghly appreci iatee Bat we think without long s« "are h, 
t! 1ere might bave been found in France men of equal value 
with Sir William Thomson, and whose love for scientific 
progres s3 is not less than his. Judging from appearances 
one might think that the capitalist did not think highly of 
native ability , or preferred to avoid it. Doubtless this is 
not so, Lut it is certain that sometimes people who do not 
desire too great clearness retire far from the centre of 
action, and veil their affairs with the mists of distance. 
They illustrate the Latin proverb of which La Fontaine 
gave the well-known translation, 
** De loin c’est quelque chose, et de prés ce n’est rien.’ ”’ 


| 
| 
| 





THE IRON TRADE AND THE 
TREATY. 

Tue Board of Management of the British Iron 
Association has presented the following memorandum as 
tu the duties on iron and steel, &e., to the Royal Com- 
missioners appointed to carry out the negotiations relative 
to the French treaty : 

‘On the 27th of May, 1876, this Association communi- 
cated to the Earl of Derby a memorandum concerning the 
duties on iron imported into France, in which it was 
pointed out—l. That under the treaty of 1860 import 
duties were imposed on iron and steel representing on 
f.o.b. prices—pig iron, 28 per cent. ; rails, 38 per cent. 
Ste ffordshire bars, 29 per cent.; plates, 35 per ex nt. 

That the tariff of 1860, there deve, so far as iron was con- 


FRENCH 


Trade 








commerce, nor, owing to its probibitory character, in that 
French Exchequer. 3. That while the exports | 
of pig iron from Great Britain ‘to all —— 
increased from 357,326 tons in 1865 to 947,827 tons 

1875, or about 270 per cent., our exports to France only | 


| 


| reach d an average of 82,400 tons during each of the five 


years ending 1875, as cor npared with 74,247 tons during 
each of the five years ending 1860—ie., before the 
jtreaty. 4. That in the case of wrought iron, our exports 
to France fill from an average of 37,689 tons for the five 
years ending 1860 to one of 7780 tons for the five years 
ending 1875. 5. That the abolition of the duty on pig iron 
would be likely to develop both the internal and the| 
external trade in French castings, and would benefit those | 
French forges which are not favourably situated for 
obtaining supplies of pig iron from French blast furnaces. 
6. That a rate of duty equal to, say, 10 per cent. would, 





in England working with a consumption of only 1.1 ton of 
coke per ton of pig, but the great majority consume from 
1.2 ton to 1.35 ton and upwards. The French Committee, 


| basing their calculations on the figures quoted, state that 


the mean cost price of a ton of coke in England is 9s. 2d., 
and in France 16s. 5d. The cost of raising coul for conversion 
into coke varies greatly with the conditions of the various 
pits, but admitting the French figures of the cost of raising 
coul in England, the quanity of coal consumed in making 
a ton of coxe, beyond that estimated by the French Com- 
mittee, will ag at least a quarter, or Is. 3d. per ton to 
the cost of the coke ; and, taking further into account the 
additional quantity of coke require od in the blast furnace 
beyond that allowed by the French Commission, the cost 
of the coke alone used in the production of pig iron will 
exceed the French estimate by at lea-t 2s. 2d. per ton. 
We have here again to remark that, without taking upon 
| ourselves to dispute the bigh estimate of the cost of fuel in 
France pat forward by the committee, that estimate is 
certainly very mach bighe r than the figures given by MM. 
Olry and Peslin, who show (Journal of the iron and Steel 
Institute, page 753, vol. ii, 188) that in the Nord basin 
in 1879, such cost was 2s. 9d. per ton less than that quoted 
by the committee. 

**Cost of Iransport.—The cost of the conveyance of 
fuel to the blast furnaces in this country has also been very 
much under-estimated by the committee. This Board has 
reason to suppose that the average of such cost is 5s. per 
ton of pig, instead of the figure uf 3s. 5d. per ton arrived 
at by the committee, but they are not quite prepared to 
dispute this latter figure, as it is difficult to ascertain what 
the average rate is. Ihe cost of conveying the iron ore 
to the blast furnaces in England has been seriously under- 
estimated. ‘This Association has ascertained that instead 
of if. per ton (the figure arrived at by the committee), it 
is certainly not less than 2s. ld per ton; and asthe French 
committee have included in their estimate of cost the con- 
veyance to the furnaces in France of ores which are brought 
from long distances, it would be necessary for the purpose 
of a fair comparison to include also in the English costs the 
freight (varying from 103s. to 12s. 6d. per ton) of the two 
and a half million tons of ore imported into Engl ~ l, 
which would raise the co.t from an average of 2s. 1d. 
one of at least 3s. 6d. per ton, thus increasing the cost of 
pig iron in this conntry by 5s. 6d. to 7s. Gd. per ton for this 
item, according to the quantity of ore consumed beyond the 
figure quoted by the committee. 

‘* Finished Iron and Steel.—With reference to finished 
iron and steel, the costs of production are entirely vitiated 
by the errors already pointed out in the costs of the initial 
item of pig iron, and it is not worth while, therefore, to go 
into the question of other inaccuracies in the computation 
of these costs. 

“French Costs of Production.—With respect to the 
French costs the Association would state, with the same 
reserve as before, that the estimates given by the French 
Committee are considerably higher than those quoted by 
M. Lemonnier (‘ Metallurgie du Fer dans |’ Est et le Sud- 
est de la France,’ p. 131) for the year 1859, which vary 
from 383. 10d. to 50s. per ton; and we may remark that 
since that date very considerable economies have noto- 
riously been introduced into the production of pig iron in 
France as elsewhere. But whatever may be the facts as 





* We are unable to afford space for these statistics. 
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to the costs of production in the two countries, with refer- 
ence to pig oak manufactured iron, there can after all be 
no better criterion of what is required to give reasonable 
protection to the French producers than the relative prices 
of different descriptions of iron in the two countries, and 
it will be seen from the appended Tables* showing the 

rices of iron in this country and in France, that nothing 
oe occurred since the presentation in 1876 of the memo- 
randum already referred to, to justify the imposition of a 
higher rate than that of 10 per cent. claimed by this 
Association in that memorandum. 

“ Steel Rails.—The same rate of duty might be fairly 
claimed as a maximum for steel rails, in the production of 
which, by the Bessemer process, as hitherto practised, the 
extra cost incurred by the French manufacturer over that 
in this country is infinitely smaller than in the production 
of iron rails. Great Britain now imports more than one- 
half of the ores used in the production of pig iron employed 
in making steel rails, at a cost, as before stated, of 10s. to 

2s. 6d. per ton for freight alone, and the cost of the fuel 
required to convert pig iron into steel rails is so small 
that the difference in this respect between the two countries 
is almost inappreciable; but should the new or basic 
Bessemer process become established, as there is every 
reason to believe it will be, the French works, which are 
admittedly able to produce phosphoric pig iron at consider- 
ably under 40s. per ton, will be able to defy English com- 
petition even in the absence of any duty whatever.t 

““We desire to add that members of the Board and 
others interested in the trade will be prepared to appear 
before the Tariff Commissioners to substantiate and 
supplement these statements if that should be considered 
desirable. 

** We seriously hope that the Commission will be able to 
obtain sach terms from the French negotiators as will 
admit of a largely increased trade between the two 
countries; but we are decidedly of opinion that, if it 
should be otherwise, nothing would be gained by a treaty, 
and least of all by one which would secure to the French 
terms insuring the free export of coal, which is so large a 
factor in the cost of producing iron. 

** On behalf of the British lron Trade Association, 

** B. SAMUELSON, President. 
“J. S. Jeans, Secretary. 
‘* 7, Westminster Chambers, London, June 10.” 


ON GAS SUPPLY, BOTH FOR HEATING 
AND ILLUMINATING PURPOSES.{ 

By C. Wa. Stemens, DC.L, F.RS., Civil Engineer. 

WHEN, within the memory of living men, the gas-burner 
took the place of the time-honoured oil lamp, the improve- 
ment, both as regards the brilliancy of the light and the 
convenience of the user, was so great, that the ultimate 
condition of perfection appeared to have been reached. 
Nothing apparently remained for the engineer to effect but 
improvements in the details of the works and apparatus, so 
that this great boon of modern times might be utilised to 
the largest extent. It is only in recent years that much 
attention has been bestowed upon the atilisation of by- 
products, with a view of cheapening the cost of production 
of the gas, and that the consumer has become alive to the 
importance of having a gas of high illuminating power and 
free from nauseous constituents such as bisulphide of 
carbon, thus providing a gentle stimulant for steady pro- 
gress on the part of the gas works manager. 

This condition of steadiness and comfort has been some- 
what rudely shaken by the introduction within the last year 
or two of the electric light, which owing to its greater 
brilliancy and cheapness threatens to do for gas what gas 
did for oil half a century before. The lighting of the City 
of London and of many public halls and works, furnishes 
indisputable proof that the electric light is not an imaginary 
but a real and formidable competitor to gas as an illumi- 
nant, and it is indeed time for gas engineers and managers 
to look seriously to their position with regard to this new 
rival; to decide whether to meet itas a foe, and contest its 
progress inch by inch, or to accept at once the new condi- 
tion of things, conceding the ground that cannot reasonably 
be maintained, and to look about in search of such com- 
pensating fields as may be discovered for a continuation or 
extension of their labours. 

For my own part I present myself before you, both asa 
rival and as a friend ; asa rival because Iam one of the pro- 
moters of electric illumination, and as a friend, because I 
have advocated and extended the use of gas for heating 
purposes during the last twenty years, and am by no means 
dixposed to relinquish my advocacy of gas both as an 
illuminating and as a heating agent. Speaking as a gas 
engineer, I should be rather disposed to regard the electric 
light as a welcome incentive to fresh exertion, confidently 
anticipating achievements by the use of gas which would 
probably have been long postponed under the continued 
régime of a monopoly. Already we observe, both in our 
thoroughfares and in our apartments, gas burners, pro- 
ducing a brighter and more powerful light than was to be 
seen previously ; and although gas will have to yield to the 
electric light, the illumination of our lighthouses, halls, and 
great thoroughfares, it will be in a position, I believe, to 
hold its own as a domestic illuminant, owing to its great 
convenience of usage and to the facility with which it can 
be subdivided and regulated. The loss which it is likely to 
sustain in large appliances as an illuminant would be more 
than compensated by its use as a heating agent, to which 


* We are unable to afford space for these statistics. 

+ ‘‘ Whatever may be the rate of duty per ton on steel 
rails, the duty on steel billets should not exceed two-thirds 
thereof. This would give encouragement to the French 
forges which are established near the ports of the west 
coast and elsewhere at a distance from the great centres of 
production.” 

t Paper read before the British Association of Gas 
Managers, June 14. 








the attention of both the producer and the consumer has 
latterly been largely directed. 

Having in the development of the regenerative gas 
furnace had exceptional opportunities of recognising the 
many advantages of gaseous over solid fuel, I ventured 
as early as 1863 to propose to the Town Council of 
Birmingham the establishment of works for the distribu- 
tion of heating gas throughout the town, and it has 
occurred to me to take this opportunity (when the gas 
managers of Great Britain hold their annual meeting at 
the very place of my early proposal) to place before them 
the idea that then guided me, and to suggest a plan of 
operation for its realisation, which at the present day will 
not, I venture to hope, be regarded by them as Utopian. 
The proposal of 1863 consisted in the establishment of 
separate mains for the distribution of heating gas to be 
produced in vertical retorts, that might be shortly described 
as Appold’s coke ovens heated by means of ‘‘ producer’ 
gas and “‘regenerators.’”’ The heat of the retorts was to 
be increased beyond the ordinary limit in order to produce 
a coke suitable for locomotive and other purposes ; and the 
gas produced being possessed of less illuminating but of 
the same heating power, and being with a view to 
cheapness less thoroughly purified, than ordinary retort 
gas, was to be distributed through the town as a heating 
agent, to be applied to the small boilers and furnaces 
of the numerous little factories peculiar to the district, 
as well as for domestic purposes. The Corporation applied 
for an Act of Parliament, but did not succeed in obtaining 
it owing to the opposition of the existing gas compauies, 
who pledged themselves to carry out such an undertaking 
if found feasible by them. 1 am ready to admit that at 
the time in qnestion the success of the undertaking would 
have involved considerable practical difficulty, but I feel 
confident that the modified plan which it is my present 
object to bring before you would reduce those difficulties 
to a minimum, and open out on the other hand a new field 
of vast proportions, for the enterprise and energy of those 
interested in gas works, and of great benefit to the public. 

The gas retort would be the same as at present, and the 
only change I would advocate in the benches is the use of 
the regenerative gas furnace. This was first successfully 
introduced by me at the Paris Gas Works in 1863, and has 
since found favour with the managers of gas works abroad 
and in this country. The advantages that have been 
proved in favour of this mode of heating, are, economy of 
fuel, greater durability of retorts owing to the more 
perfect distribution of heat, the introduction of an addi- 
tional retort in each bed in the position previously occupied 
by the firegrate, and above all a more rapid distillation of 
the coal resulting in charges of four hours each, whereas 
six hours are necessary under the ordinary mode of firing. 
The additional suggestion I have now to make consists in 
providing over each bench of retorts two collecting pipes, 
the one being set aside for illuminating, and the other for a 
separate service of heating gas. I shall be able to prove to 
you from unimpeachable evidence, that the gas coming 
from a retort varies very greatly in its charactor during 
progressive periods of the charge; that during the first 
quarter of an hour after closing the retort the gas given 
off consists principally of marsh gas (CH,) and other 
occluded gases and vapours, which are of little or no use 
for illuminating purposes ; from the end of the first quarter 
of an hour for a period of two hours, rich hydrocarbons 
such as acetylene (C, H,), and olefiant gas (C, H,) are 
given off ; whereas the gases passing away after this con- 
sist for the most part again of marsh gas possessing low 
illuminating power. 

M. Ellissen, the late chief of the experimental depart- 
ment of the Paris Gas Works, and actual President ot the 
French Society of Gas Engineers, has favoured me with 
the result of a most interesting series of experiments, 
which he carried out in connexion with the late M. Reg- 
nault, the eminent physicist, some years ago, the object of 
the experiments being to discover the proper period of time 
to be allowed for each charge. 

The results of these experiments are given in a 
diagram, showing in a striking manner that although 
the average illuminative power produced by the distilla- 
tion of the coal did not exceed 1.35 Carcel burners, or 
13.5 standard candles, according to our English mode 
of measurement, the gas given off from the end of the 
first quarter of an hour, during a period of two hours, 
possessed an illuminating power of 1.616 Carcel burners, or 
16.16 standard candles. According to the figures given in 
the valuable experiments of M. Ellissen, it appears that 
nearly two-thirds of the total production of gas takes 
place in the above period, whilst the remaining third is dis- 
tilled during the first quarter of an hour, and the last 
hour and three-quarters. It hence follows that by chang- 
ing the direction of the flow of gas at the periods indicated, 
allowing the first results of distillation to flow into the 
heating gas main, then for two consecutive hours into the 
illuminating gas main, and for the remainder of the period 
again into the heating gas main, one-third volume of heat- 
ing and two-thirds of uluminating gas would be obtained, 
with this important difference that the illuminating gas 
would be of 16.16 instead of 13.5 candle power, and that 
the beating gas, although possessed of an il'uminating 
power of only 1105, would be preferable to the mixed gas 
for heating purposes, in being less liable to deposit soot in 
its combustion upon heat-absorbing surfaces, and in giving 
weight for weight calorific power superior to olefiant gas. 

These experiments not having been made for the par- 
ticular objects I have in view, no account was taken of the 

uantity or quulity of the gas coming from the retort 
Tesieg the first quarter of an hour. Judging by the 
nature of the curves given by M. Eliissen it is reasonable 
to suppose that during the first quarter of an hour a con- 
siderable quantity of gas of very inferior illuminating 
power is given off, which if taken into account would still 
further improve the result given in favour of separating 








the illuminating from the heating gases. 


It will be observed that although the candle power of the 
illuminating gas would be raised to only 16.25 if two-thirds 
of the gas were set apart for this purpose, 1.e., after the first 
25 minutes of distillation up to 2 hours 35 minutes from the 
commencement of the charge, a gas equal to 18.04 candles 
could be obtained if the proportionate quantity of eo care| 
and illuminating gas were reversed, which might be effec 
by continuing the distillation for illuminating purposes 
from 25 minutes to 1 hour 27 minates after the commence- 
ment of the charge, whilst if equal quantities of heating 
and illuminating gas were produced, which would result 
from allowing the illuminating gas to flow into its receiver 
from 25 minutes to 2 hours, the candle power of this 
portion of the gas would be raised to 16.78 candles, as shown 
in the figures given below: 
Total gas produced from ton of coal 10573.20 cubic feet of 
13.50 candle power. 
Illuminating om. Heating Gag. 
. Candle . 
Cubic Feet. power, Cubic Feet. 

Tiluminating gas pass- 

ing into its main 

25 ft., after com- 

mencement of charge. 
If two-thirds quantity 

used for illumina- 

tion from 25 min. to 

2hrs.35 min. ... 7048.8 16.25 
If one-haif quantity 

used for illumina- 

tion from 25 min. to 

9 


3524.4 


2 brs. a +. 5286.6 16.78 5286.6 

If one-third quantity 
used for illumina- 
tion from 25 min. to 
1 br. 27 min. . 8524.4 18.04 7048.8 

These important results are borne out by a series of 
photographic observations which were made some years ago 
by Mr. Sugg, which Mr. Sugg has further supplemented 
verbally in stating that the average illuminative power 
obtained by the distillation of Newcastle coal might be 
taken at 14 candle power, whilst two-thirds of the quantity 
if separated in the manner I propose would produce an 
average of 16 candle power. The working out of this plan 
would involve the mechanical operation of changing the 
direction ot the gas coming from each bench of retorts at 
the proper periods of the charge; this could be accom- 
plished by means of a simple reversing valve similar to that 
applied for many years in reversing the current of the 
regenerative gas furnace, and a sand-glass may be placed 
in front of each bench of retorts for the guidance of the 
man in charge as to the time when the reversal should be 
made. In order to distribute the two gases a double set of 
gas mains would certainly be required, but these exist 
already in the principal thoroughfares of many of our 
great towns, where at one period or another competing 
gas companies have been established, and it would not be 
difficult 1 think to utilise these services for the separate 
supply of illuminating and heating gas, the latter being 
taken into such houses and establishments only where 
asked for by the occupiers. 

The public could well afford to pay an increased price 
for a gas of greatly increased illuminating power, and 
the increase of revenue thus produced would enable the gas 
companies to supply heating gas at a proportionately 
reduced rate. It would not be necessary to employ upon 
the heating gas the same expense and trouble in purifica- 
tion as is required for illuminating gas, because the pro- 
ducts of combustion of the heating gas would not as a rule 
enter the apartments, but be conducted into the atmosphere 
through the ordinary chimneys. Heating the retorts by 
means of the regenerative gas furnace would, us alread 
indicated, lead to an increased production of gas from eac 
bench of retorts, and thus compensate for the reduced 
amount of illuminating gas in each operation. The beating 
gas might without inconvenience be sent through the pipes 
at a greater pressure than the illuminating gas in order to 
make a given plant of mains transmit an increased 
quantity. 

The question may fa‘rly be asked whether a demand 
would be likely to arise for heating gas similar in amount 
to that for illuminating gas, and I may state that I am 
decidedly of opinion that although at the present moment 
the amount of gas supplied for illuminating purposes 
exceeds that for heatiag, the diminution in price of the 
latter would very soon indeed reverse these propor- 
tions. Already gas is used in rapidly increasing quan- 
tities for kitcheners, for the working of gas engines, 
and for firegrates. As regards the latter application 
I may here mention that an arrangement for using gas 
and coke jointly in an open fireplace, combined with a 
simple contrivance (with a view of effecting the combustion 
of the gas by heated air) has found favour with many of the 
leading grate builders and with the public; although this 
arrangement was suggested by me only last winter several 
hundred of these grates are already in use in London, 
Manchester, Leeds, Glasgow, and other towns, showing 
how fully alive the public are at the present time to that 
great crying evil, ‘*‘ the smoke nuisance.” 

It may be as well for me to mention here, that neither 
the regenerative gas coke firegrate just allud to, nor 
the plan [I here advocate of separating the produce of gas 
retorts, has been made by me subject-matter of letters 
patent, my time being already too much occupied in other 
directions to give that amount of constant attention to 
these subjects which the working of a patent necessitates. 

As regards the use of illuminating gas I have one more 
suggestion to make which I feel confident will be viewed 
by you not without interest. The illuminating effect pro- 
duced in a gas flame depends partly upon the amount of 
carbon developed in the solid condition in the body of the 
flame, and partly upon the temperature to which these 








particles are heated in the act of combustion. Having 
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already shown how by separation a gas of greater lumi- 
nosity may be supplied, it remains to be seen how the 
temperature of combustion may be raised. This may be 
effected to an extent that seems surprising by certain 
mechanical arrangements whereby a portion of the waste 
heat produced by the flame itself is rendered available to 
heat the gas and air, — combustion of the fame 
say to 600 deg. Fahr., or even beyond that point. 

The arrangement I have adopted for this purpose is 
represented on the sectional diagram, and I have also the 
pleasure to place the burner itself before you to enable you 
to test its efficieney by actual trial. The burner is of the 
ordinary argand type, mounted in a small cylindrical 
chamber of sheet copper connected with a vertical rod 
of copper, projecting upwards through the centre of 
the burner and terminating in a cup-like extension at 
a point about 4in. above the gas orifices, or on a level 
with the top of the flame. A small mass of fireclay 
fills the cup, projecting upwards from it in a rounded and 
pointed form. ‘I'he copper vessel surrounding the burner is 
contracted at its upper extremity with a view of directing a 
current of air against the gas jets on the burrer, and on its 
circumference it is perforated for the admission of atmo- 
spheric air. The bottom surface is formed of a perforated 
dise covered with wire gauze, and wire gauze also surrounds 
the circumference of the perforated cylinder. The external 
air is heated in passing through these ‘“‘ regenerative’’ 
surfaces, and the flame is thus fed witb air, heated to the 
point above indicated, which by more elaborate arrange- 
ments might be raised to a still higher degree. The ball of 
fireclay in the centre of the burner, which is heated to red- 
ness, serves the useful purpose of completing the com- 
bustion of the gas, and thus diminishes the liability of 
blackening the ceiling. 

This arrangement for transferring the heat from the tip 
of the flame to the air supporting its combustion is applic- 
able also to an open batswing burner, but I have not yet 
had time to ascertain accurately the amount of increase of 
luminosity that may be realised with this class of burner. 

I may here mention that another solution of the problem 
of heating the incoming air by the waste heat of the pro- 
ducts of combustion has lately been brought under public 
notice by my brother, Frederick Siemens, which differs 
essentially from the plan I have suggested, inasmuch as 
he draws the flame downwards through heating apparatus 
and thence into a chimney. Experiments made officially 
and with great care have proved that by these methods the 
luminous effect of gas can be practically doubled. In 
practice both these methods of intensifying a gas flame will 
probably find independent application according to circum- 
stances, the cause of increased luminous effect being in both 
cases the same. 

From a purely theoretical point of view it can be shown 
that of the caloric energy developed in the combustion of 
gas, a proportion probably not exceeding 1 per cent. is 
really utilised in the production of laminous rays, and that 
even in the electric light nine tenths of the energy set up 
in the are is dispersed in the form of heat, and one-tenth 
only is utilised in the form of luminous rays. It would 
lead us too far here to go into the particulars of these 
calculations, but it is important to call attention to them, 
in order to show the large margin for practical improve- 
ments still before us. 

By the combined employment of the process of separa- 
tion of the illuminating from the heating gas with the 
arrangement for the intensifying the luminosity of the gas 
flame the total luminous effect produced by a given c n- 
sumption of coal gas may be nearly tripled, thus showing 
that the deleterious effects now appertaining to gas illumi- 
nation are not inseparably connected with its use. 

My principal object in preparing this communication has 
been to call your attention generally to the important 
question of an improved gas illumination, and more par- 
ticularly to the subject of a separate supply for heating 
gas, which if carried into effect would lead [ am convinced 
to beneficial results, the importance of which both to gas 
companies and to the public it would be difficult to over- 
estimate. 


APPENDIX. 
Paris, June 4, 1880. 
Sir,—I send you herewith the result of my experiments, 
together witb tables and curves; the very ingenious pro- 
posal that you have made would permit such a division of 
the total production of gas, that two-thirds could be 
employed for lighting, and one-third for heating purposes, 
resulting in splendid illumination, and much more rational 
heating. 
I an, Sir, &c., 
A. ELLISSEN. 
Dr. C William Siemens. 


Experiments on the Variation of Production of Gas, and 
of its Illuminating Power at different Periods of the 
Distillation. 

Tables I. and II. contain the results of experiments 
madein a bench of retorts, of the type of the Compagnie 
Parisienne, each retort being charged respectively with 
100, 110, and 120 kilogs. (220, 242, 264 Ib.). 

brs. min. 
Table I. corresponds to a distillation of ... : < 

The period of distillation has been divided into intervals 
of 15 minutes, and the results recorded on each horizontal 
line refer to the gas produced during the quarter ending 
the time mentioned on each line. 

In each of the Tables the care of a charge of 110 kilos. 
(242 lb.) has been chosen as the standard, and the results 
have been graphically represented by means of two curves, 
one in red for the gas produced, and the other in blue for 
the illuminating power. 

The line of abscissz being divided into equal parts each 
representing 15 minutes, each ordinate of the red curve 


hour, and the corresponding ordinate of the blue curve 
indicates the illuminating power of this same gas. 

The production of the gas has been further divided into 
two portions, the one destined for illumination, and the 
other for heating and motive power. 

The gas produced during the first quarter of an honr is 
generally of low illuminating power, and varies besides 
with the hygrometric condition of the coal; it has in the 
following calculation been accordingly classed with the 
heating gas, and the gas produced during the interval 
from 15 minutes, to 2 hours 15 minutes of the workmg 
has alone been reserved for illuminating purposes. 


Distillation in4 Hours. Charge of 110 kilos. (242 W.) 
I. Gas produced per 100 kilos. of Coal distilled : 


Cubic Per Ton 
Metres. Cubic Feet. 
1. From0Oh.15m.to2h.15m. 18.062 6502.32 
2. From 0h. 0 m. to 0 h. 15 m., 
and from 2 h. 15 m. to 
4h. Om. ‘ on Sneeee 4070.88 
Total 29.379  10573.20 


er 100 cubic metres obtained : 
Cubic Metres. 
1. From 0h. 15m to2h.15m. 68.502 


ote 
If. Gas produced p 


2 From 0h. 0 m. to 0h. 15 m., 
and from 2 h. 15 m. to 
th. 0 m. _ ose 38.498 





Total ~ .. 100.000 
LII. Mean Liluminating Power of the produced Gas : 
In English 


Litres. Standard 
Candles. 
1. From0h.15m.to2h.15m. 87.7 16.16 
2. From 0h. 0m. to 0h. 15m. 
and from 2h. 15 m. to 
44.0m. ... a 128.2 11.05 
Mean of the total mixed gas as 
per calculation see ee 103.3 
Illuminating power of mixed gas 
as per direct trial - 105.7 13.50 


Distillation in 4 Hours 48 Minutes. 
Charge of 110 kilos. (242 lb.) 
I. Gas produced per 100 kilos. of Coal distilled : 


Cubic Per Ton 
Metres. Cubic Feet. 
1. From 0h. 15 m.to2h.12m. 20.388 7339.68 
2. , Ob.0 m.toOh. 15.m. 
and from 2h.15 m. to th. 
48 m. 9.741 3506.76 





. - 30.129 1084644 
II. Gas produced per 100 cubic metres obtained : 
Cubic Metres. 


1. From 0h. 15m. to2b.15m. 67.673 
2. , Ob. Om. to0h.15 m, 
and from 2 h. 15 m. to 4 h. 
48 m. i ‘ois - 80007 
Total ... ... 100.000 
{II. Mean Illuminating Power of the produced Gas: . 
‘ In Englis 
Litres Standard Candles. 
1. From 0h. 15m. to 2 h. 15 m. 101.1 14.02 
2. ,, Oh. Om. toOh. 15m., 
and from 2 h. 15 m. to 4h. 
48 m. ods pl .. 132.4 10.07 
Mean of the total mixed gas... 111.2 12.77 


It is not proposed to stop at the results obtained by 
distillation in 4 hours 48 minutes, that is five charges per 
24 hours ; experience has proved that the best conditions of 
working are found in the use of active charges rapidly dis- 
tilled by raising the temperature of the furnaces. From 
these experiments it results that it would be possible to 
divide the products of distillation of coal into illuminating 
gas and gas for heating purposes and motive power. Thus 
in place of producing as is generally done by means of a 
distillation of four hours and 110 kilos. (242 Tb.) per retort 
a mean result per 100 kilos. of coal distilled of 30 cubic 
metres of normal gas, which corresponds to an expenditure 
of 105 litres to produce the light of a Carcel burner con- 
suming 42 grammes of oil per hour, there may be pro- 
duced : 1. About 18.5 cubic metres of illuminating gas of 
an illuminative power of 87 litres, and, 2, about 11.5 
cubic metres of heating and motive power gas of an illami- 
native power of 128 litres; or per 100 cubic metres of gas 
produced 61.50 cubic metres of illuminating gas and 38.59 
cubic metres of heating and motive power gas. This 
result would be obtained by receiving into separate reser- 
voirs, the gas produced during the first 15 minutes, and 
during the last 1 hour 45 minutes of the distillation, and 
in reserving for illuminating purposes the gas made 
in the interval of 15 minutes to 2 hours 15 minutes of 
the charge from the commencement of the distillation. 








PORTABLE DEAD-BEAT GALVANO- 
METER. 

WE illustrate above a small dead-beat portable galvano- 
meter which has been constructed by Messrs. Paterson, of 
Little Britain, for Professors Ayrton and Perry. In a 
paper recently read by these gentlemen, before the Society 
of Telegraph Engineers, the galvanometer is described as 
follows : 

“*The small instrament shown in the accompanying 
woodcatis very dead beat, this result being attained partly 
by the lightness of the needle and pointer, and partly 
from its moving in a very strong permanent magnetic field. 
The needle is balanced, and consequently the deflections 


a proper arrangement of the coils, we have succeeded in 
making the deflections directly proportional to the current, 
and in the instrument on the table 1 deg. deflection is 
produced by a current of two webers, the greatest deflec. 
tion, 45 deg., being produced therefore by a current of 90 
webers. The main peculiarity of the instrument, however, 
is the following: The thick wire coiled round the needle, 
and through which the electric light current circulates, is 
in reality a strand or little cable composed of ten insulated 
wires. Eac® of these wires having the same resistance, 
equal portions of the strong current flows through each of 
them. To produce a deflection even of 5 deg. requires, as 
we have stated, a current of 10 webers, but by means of 
this simple commutator these 10 wires, which have hitherto 
been joined in multiple arc, can, by a mere turn of the 
hand, be connected in series, and now a current of exactly 





one-tenth part, or one weber, will produce 5 deg. deflection. 
To ascertain, then, the real value of any deflection, all we 
have to do is as follows: Turn the commutator to series, 
and send a current from a single cell—a Daniell or a Grove 
—of which the electromotive force E, but not necessarily 
the resistance, is known. A certain deflection a® is pro- 
duced. Now take out the plug of the 1 ohm resistance 
coil attached to the instrument, and a deflection 4° is 
obtained. Then the resistance of the instrument, the 
wires, and the cell is 

40 
a’— 4 
or the deflection a° in the instrument is produced by 
nies ”? webers 
when the wires are joined in series, or by 
E cs ” x 10 webers 
when in parallel circuit. 
‘* Example.—With a Grove’s cell you see that a deflection 
of 7 4 deg. is obtained on the instrument before you when 
the coils are in series, and 4.1 deg. when the one-ohm 
resistance is inserted. The resistance, then, of the coils, 
the connecting wires, and the galvanometer 
? 


; ohms, 


. jo = 1-24 ohms; 
Peay 


or as the electro-motive force of a Grove’s czll is 1.8 volts, 


a current of - , or 1.45 webers, produces a deflection 


of 7.4 deg., or one weber will produce abont 5 deg. with the 
coils in series, and therefore } deg. with the coils in multiple 
arc. Consequently, currents from 0 to 9 webers can be 
measured when the coils are in series, and from 0 to 90 
webers when in multiple arc, without any calculation or 
reference to tables. 

** While, then, with the ordinary instruments employed 
for measuring strong currents, the absolute value of any 
deflection can only be checked by employing a current of 
known strength, and as strong as the one the instrument is 
employed to measure, with the instrument before you tke 
strong current necessary to produce any given deflection 
when the coils are in multiple arc, is exactly ten times as 
strong as the cenngeatiiedy weak and easily producible 
current of known strength which produces the same 
deflection when the coils are in series. 

‘To render it impossible for the electric light current 
being passed through the coils when in series, the binding 
screws, marked P P, and to which the wires from the 
dynamo-machine are attached, are only in circuit when 
the commutator is turned to parallel ; the common screw, 
marked also S, and the third screw, marked S, being only 
in circnit when the commutator is turned to series. Neither 
the coils of the galvanometer nor the 1 ohm resistance coil, 
then, can be damaged by the commutator being left acci- 
dentally in a wrong position.’’ 














Yan YEAN WATER.—The report of a board of analytical 
experts appointed to inquire into the condition of the Yan 
Yean water supplied to Melbourne, was recently submitted 
to the Commissioners of Public Works. The report states 
that the water has greatly deteriorated during the last 
twelve months, an analysis revealing unmistakable traces 
of sewage contamination. Various remedial measures 
are suggested, the most important of which is a proposal 
to exclade from the reservoir the water obtained from the 
Whittlesea flats, and to take in only the pure water as 
obtained from the base of the ranges. This would greatly 
reduce the annual supply, and in the absence of positive 
data, doubts are entertained whether the supply would 
be equal to the demands of a population of 250,000. The 
members of the Melbourne Water Supply Board have since 
inspected the Yan Yean Reservoir and the watershed of 
the Plenty River, and various siggestions for improve- 
ments of a temporary and permanent character have been 
made. Immediate steps will be taken by the Pablic Works 
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WE have, in recent numbers of ENGINEERING, pub- 
lished engravings of the engines of the s.s. Assyrian 
Monarch, and we now complete our series of illustrations 
by publishing this week a two-page engraving of this 
vessel itself, together with a sail-plan on the present page 
which will explain the rig adopted. 


The Assyrian Monarch was built by Earle’s Ship- | 


building and Enginecring Company, Limited, of Hull, to 


—zaht 


41.25 
Scale /6c 
Mean press .~-47°2 
—_————/ } 






LHP 
$76 H.P = 1123-52 
V28 L P. = 1238-37 
R57 2361-69 


Mean press~72-°70 
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the order of the Royal Exchange Shipping Company, 
and was completed in November of last year for their 
Atlantic fleet of steamers trading between London and 
New York. 


360 ft.; breadth of beam (extreme) 43 ft.; depth of 
hold to main deck, 25 ft.; depth of hold to shelter 


deck, 32 ft. 6 in.; depth moulded to shelter deck, | modating about 1500 emigrants. 
The vessel is constructed of Siemens-Martin | are provided for use on the return voyages ; and these 


36 ft. 2 in. 


steel (manufactured by the Steel Company of Scotland) | will provide stalling for a large number of oxen. 





The dimensions of the vessel are as follow: | the comfort and convenience of passengers and crew, 
Length over all, 372 ft.; length between perpendiculars, ; and include pneumatic bells, steam heating apparatus, 











As will be eeen from the sail-plan on the present page, 
the Assyrian Monarch has four steel pole masts, square 
rigged on the two foremasts, fore and aft rigged on the 
others, and capable of spreading a large area of sail. 

The dining saloon is on the shelter deck amidships, 
and is built of iron and teak very tastefully fitted. The 
panelling is of light and dark oak, with ebony and gold 
mountings, and handsomely carved medallions. A hand- 
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1927-61 




























some and spacious oak staircase gives access to the state 
rooms on the main deck. The fittings and general 
accommodation are arranged with the greatest care for 


&c. There are sleeping berths for thirty first-class pas- 
sengers, and the *tween decks are capable of accom- 
Portable cattle fittings 


The 


to class 100 A 1 at Lloyd’s and to take the highest! holds are specially fitted for grain cargoes, being divided 
class in the Bureau Veritas. Beyond fulfilling the| longitudinally by means of permanent iron bulkheads, 
requirements of the rules of these societies the hull | stiffened with double T irons fitted in the middle line of 


coal bunkers, &c. On page 542 of the same issue were 
published Figs. 9 to 12, showing details of the cylinders 
and valves. With our number of the 10th instant we 
published a two-page engraving showing further details, 
Figs. 13 and 14 being respectively an end elevation and 
longitudinal section of the surface condenser; Fig. 15 
a transverse section of the condenser with elevation of 
one of the main frames; Figs. 16 and 17 respectively 











F P= 880-75 B 
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V.28-75 L.P = 757-93 
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a yart front elevation and horizontal section of one of 
the crosshead guides; Fig. 18 a sectional plan of the 
condenser showing the position of the circulating and 
air pumps; Fig. 19 a detail view of one of the plummer 
blocks for the main centres of the beams for working the 
pumps; and Figs. 20 and 21 detail views of the suction 
valves for the air pumps. The two-page engraving with 
which we are now dealing also includes Figs. 33 to 36, 
which are detail views of the boilers; but the next 
figures in numerical order are given on page 582 of the 
same issue (June 10th). These view are: Figs. 22 a 
plan, and Fig. 23 a vertical section of the air, circu- 
lating, bilge, and feed pumps; Figs. 24 and 25 detail 
views of air pump delivery valves; Figs, 26 and 27 
details of air pump bucket valves; Figs. 28 views of 
pump crosshead ; Fig. 29 a section through upper valve 
chamber of the circulating pump; and Figs. 30, 31, 
and 32 details of circulating pump valves. 

The engines of the Assyrian Monarch were, like 





has been very materially strengthened by the introduc-| the vessel, a series of iron bins being thus formed, as 
tion of strong web-frames at intervals over the whole | recommended by the Royal Commissioners, The general 
length. The vessel has a complete double bottom on the | arrangements of the vessel, together with the capacities 
cellular principle, divided into five independent water- | of the chief compartments, are clearly shown by the views 
tight compartments, which are to be utilised for water | which form our two-page engraving this week. 

ballast, and are capable of containing in the aggregate| Before describing the engines of the Assyrian Monarch 
about 600 tons of water. it will be best that we should give a general reference to 


The Assyrian Monarch has four decks, the top deck The first of 
these appeared in our number of May 13th, when we 


—that is, the shelter deck—being of teak ; the main deck 
published a two-page engraving containing end and 


and the lower deck are of steel, sheathed with wood; 


the engravings which we have published. 


while the orlop deck forward is of wood, and aft is laid| front elevations of the engines, while a corresponding 


with iron and fitted as a refrigerator for carrying dead 
meat, ‘Che hull has seven water-tight steel bulkheads, 
in accordance with Admiralty requirements, the arrange- 


plan appeared on page 480 of the same number. In our 
number for May 27th there were given on pages 538 
and 539 general views, Figs. 4 to 8 showing the relative 


the vessel herself, built by Earle’s Shipbuilding and 
Engineering Company, Limited, and they were con- 
structed to the specifications of Mr. William Esplen, 
| consulting engineer, Liverpool. As will have been seen 
| from our engravings, they are of the compound interme- 
| diate receiver type, with vertical overhead cylinders, 
| and they are rated by their makers as 400 horse power 
nominal, while they indicated 2400 horse power on the 
trial trip. 

The cylinders, of which we gave detail views in 
Figs. 9 to 12, page 542 ante, are 46 in. and 87 in. in dia- 
metir respectively, and 4 ft. 9 in. stroke, having the low- 
pressure valve in a casing between them. The high- 
pressure cylinder has a loose liner, secured at the bottom 


positions of the engines and boilers in the vessel, | by an internal flange and brass bolts, while at the top 


ments of the vessel having been approved by the 
Admiralty for the transport of troops. 





together with the arrangement of the pipe connexions, 


it is packed steam tight with a turned wrought-iron 
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packing ring. The space between the shell and liner 
of the high-pressure cylinder is used as a steam jacket, 


but steam is not admitted to the cavities in the covers of | 


either cylinder. The high-pressure cylinder has cut-off 
slides, working on the back of the main slide valve on 
Meyer’s plan; but the adjustment is by means of gear 
wholly outside the valve box, each slide plate having a 
separate rod. The arrangement is shown in the general 
elevations of the engines. The cylinders are supported 
at the back on columns of rectangular section on the 
top of the condenser, and at the front by two circular 
cast-iron columns of circular section, these latter being 
taper and splayed out so as to give good support both 
fore and aft ways and transversely, at the same time 
leaving the whole of the working parts well in view. 

The link motion is ef the double bar type, and all the 
working parts are adjustable. The engines are controlled 
by Brown’s patent reversing gear, which is sufficiently 
well known to render description unnecessary. For 
starting the engines small auxiliary slide valves are 
provided, these being fitted with hand gear and arranged 
as shown in the front elevation of the engines. 

The condenser (see Figs. 13, 14, 15, and 18) is arranged 
80 as to form part of the engine frame, and is large for 
the power, as it contains fully 5000 square feet of cool- 
ing surface. This surface is afforded by 2004 tubes 
} in. in diameter on boiler, and 13 ft. 1 in. long placed at 
1? in. pitch, and packed with wood ferrules. The tubes 
are disposed in three groups, and the condensing water 
passes through them, traversing the length of the 
condenser three times. 

The air, circulating, bilge, and feed pumps, are all 
worked by a pair of strong levers coupled to the cross- 
head of the low-pressure cylinder, and they all have a 
stroke of 36in. The arrangement of the pumps is shown 
by Figs. 22 and 23. The air pump is single-acting, and 
is 28}in. in diameter. Instead of the usual india-rubber 
valves it is fitted with Kingston’s patent valves of 
thin phosphor-bronze plates, as shown by Figs. 20, 21, 
24, 25, 26, and 27 already referred to. As will be seen 
from the last-named views these valves work in exceed- 
ingly well as bucket valves, and enable the area of the 
bucket to be well utilised. The circulating pump, on 
the other hand, is fitted with india-rubber valves $ in. 
thick, these being arranged as shown by Figs. 29 to 32. 
The circulating pump is 16in. in diameter, and double- 
acting, while the feed and bilge pumps are plungerjpumps, 
with plungers 5} in. and 6} in. in diameter respectively. 
There are two feed and two bilge pumps, as shown. 

The engines are fitted with one of Weir’s patent feed- 
heaters, the feed pump connexions being such that the 
pumps can either deliver through this heater or both 
pump direct into the boiler. The feed heater consists 
of a cylindrical chamber fixed vertically by the side of 
the low-pressure valve chest (which also forms the 
intermediate receiver), as shown in the general views. 
Within this chamber are a series of horizontal perforated 
diaphragms, so disposed that water in flowing down from 
the top to the bottom has to take a sinuous course. At 
the top of the chamber is an inlet valve, communicating 
by a pipe with the discharge side of one of the feed 
pumps, while near the bottom of the chamber there is 
steam connexion with the intermediate receiver. From 
the bottom of the chamber a pipe is led off to the suction 
side of the other feed pump. When the apparatus is in 
use the feed-water drawn from the hotwell is delivered 
by one pump at the top of the heating chamber, down 
which it passes, meeting on its way steam admitted from 
the intermediate receiver. Having been thus heated the 
water passes to the second pump, and is by it delivered 
into the boiler. 

The crank-pin brasses are fitted with strips of Parson's 
white brass, and the crosshead guides are cast hollow as 
shown by Fig. 17, so that water may circulate through 
them ; this arrangement is adopted by Earle’s Company 
for all but very small engines. 

The engines drive a propeller 19 ft. in diameter with 
23 ft. pitch, this propeller being of cast iron and the 
blades being secured by iron studs and brass nuts. 

Steam is supplied from three double-ended boilers (see 
Figs. 33 to 36), 12 ft. 3 in. in diameter and 18 ft. 6 in. 
long, each having four furnaces 45 ir. in diameter, corru- 
gated on Fox's patent, and a steam chest 3 ft. in dia- 
meter and 17 ft. long. With the exception of the fur- 
naces, which were made by the Leeds Forge Company, 
of Don iron, the boilers are made of steel, supplied by 
Messrs. John Brown and Co., of Sheffield. The barrel 
plates are iin. thick, while the ends are 2} in. thick 
at the upper parts, and $in. thick below, the two thick- 
nesses of plates joining just above the tubes. The 
corrugated tlues and the combustion chambers are $ in. 
thick, while the tube plates in the combustion chambers 
are Sin. In the longitudinal double-rivetted joints of 
the shell the rivets are 4$in. in diameter in 1 in. holes, 
and are placed at 3ijin. pitch (see Fig. 36). The butt 
strips are 9in. wide, and the outer lines of rivets are 
1i3in. from the outsides of the strip; the two centre 
lines of rivets are 2}in. apart. There are inside aud 
outside butt strips at each longitudinal joint, and for 
the rings next the end plates the thicknesses of these 
strips are 3} in. and $ in. inside and ,% in. outside. In 
the case of the central ring of plates the inside butt 


be the case of the intermediate rings these thicknesses 
are reversed, the outside strips being }jin., and the 
inside ,®, in. thick. The circumferential seams are also 
double rivetted, the laps being 413 in. wide, and the 
rivets lin. in diameter in 1, in. holes, and placed at 
32in. pitch. The holes are all (where practicable) 
drilled in place after the bending of the plates, and no 
holes are punched. The flange plates were all annealed 
after flanging. Each ring of the barrel plates is made 
up of three lengths. The longitudinal stays are of 
wrought iron, the upper row 2} in. and the lower 2} in. 
in effective diameter, and the end plates are stiffened 
where these stays pass through them by washer plates 
9 in. in diameter and 3} in. thick rivetted to end plates. 
The screwed stays are of steel, and are 1} in. external 
and 1,5, in. effective diameter; they are screwed into both 
plates and fitted with nuts at each end. Each boiler 
contains 388 wrought-iron tubes, 3} in. in diameter 
outside, and 6 ft. 7 in. long. Of these tubes, 44 in each 
boiler are stay tubes, and are 2?in. in diameter inside, 
their effective thickness at the threads being ;in. The 
stay tubes are screwed into the back tube plates and 
beaded over, while they have nuts inside and outside the 
front tube plates. 

The firegrates are 5ft Gin, long, and each boiler has 
821 square feet of grate area, there being thus 247} square 
feet of grate area in all. Each boiler has a tube surface 
of 2140 square feet, and a total heating surface of 
2601 square feet, there being thus an aggregate total 
heating surface of the three boilers of 7803 square feet. 
The boilers were made for a working pressure of 80 lb. 
per square inch, in accordance with the Board of Trade 
and Lloyd's rules. 

On the trial trip, which took place at Earle’s Com- 
pany’s measured mile, off Withernsea, in November, 
1880, under very unfavourable cireumstances—viz. a 
strong beam wind and heavy swell—the following results 
were obtained : 

Mean speed, 12.5 knots. 
indicated horse power, 2283. 


” 
»» Steam pressure, 78.5 lb. 
» vacuum, 28 


», revolutions, 56 

We give on the preceding page examples of the indi- 
cator diagrams taken from the engines of the Assyrian 
Monarch, the pair on the left of the page being taken 
during the trial trip when the vessel was runuing the 
second mile. It will be seen that the power was very 
evenly divided between the two cylinders. To this no 
doubt is greatly due the fact of the absence of vibration 
and noise on the trial trip, and although when running 
full speed on the mile, the engines raced considerably, 
there wa; no water used on any of the bearings, nor 
during the whole of the six hours the engines were 
running at full speed was there a single bearing hot. 
The central set of diagrams on page 641 was taken 
during the coal trial, a somewhat less power being there 
indicated, while the set of diagrams on the right show 
the action of the valve gear when the engines are work- 
ing with an early cut-off. 
In conclusion we have to express our thanks to Earle’s 
Shipbuilding and Engineering Company for having placed 
at our disposal the numerous working drawings from 
which our engravings have been prepared. 








WATER-TUBE BOILERS AT DUSSEL- 
DORF. 

WE give on page 644 illustrations of two types of 
water-tube boilers which were tested during the boiler 
trials at Diisseldorf last autumn, and of the performances 
of which we gave particulars on pages 530 to 532 of our 
present volume. Of the boiler referred to under the letter 
(/) in the Tables there given, we have reproduced illus- 
trations from the report of thetrials. This boiler,which 
was made by Messrs. L. and C. Steinmiiller, of Gummers- 
bach, is, as will be seen, a water-tube boiler with wrought- 
iron tubes of small diameter, 23 in. outside only, bat of 
considerable length, the distance between the cast-iron 
connecting-bexes being 12 ft. 4} in. There are in all 96 of 
these tubes arranged in four inclined groups of 24 tubesin 
each, the horizontal rows of 12 tubes being arranged to 
break joint vertically, thus securing the combustion 
gases to be constantly diverted in their passage between 
the tubes. The connecting pieces at the ends of tubes 
into which the latter (which have their ends tinned) are 
tightly screwed, consist of rectangular cast-iron boxes 
as shown in Figs. 1 and 2. with corresponding holes 
drilled in their topand bottom sides. The joints between 
the holes are made with india-rubber rings, and the four 
tube boxes with their top and bottom casting are bolted 
iogether by only two through bolts, one at each end. 

The sections of cast-iron boxes are connected at both 
the frout and back end by means of cast iron necks to a 
wrought-iron cylindrical drum, which serves as a water 
reservoir and steam space; the arrangementof feed, 
separating tube, steam-collecting tube, and fittings, is 
clearly shown in our illustrations. 

As will be noticed from our illustrations, Fig. 1, the 
products of combustion on leaving the grate cross the 
tubes transversely four times before going into the flue. 
The cast-iron separating plates which enforce this cross- 


eut out at one side, while on the opposite face the strips 
are grooved and a tongued wedge-piece fits between two 
adjacent tube strips (see Fig. 4), by means of which they 
can be easily fitted up or removed. Cleaning doors are pro- 
vided in the side walls of the setting, as shown in Fig, 3, 
an arrangement which does not however admit of setting 
several of these boilers in a row close together. On 
the trial th. boiler evaporated 8.35 lb. of water per 
pound of net coal, producing steam of 751b. pressure 
from water 131 deg. Fabr., the evaporation being at the 
rate of 4.8 lbs. of water per square footof heating surface, 
For convenience of reference we subjoin a Tale of the 
principal dimensions of the boiler, 

The second boiler, constructed by Messrs. Walther and 
Co., of Kalk, near Cologne,-and figuring in the reports 
(see pages 529 to 532 ante) under the letter (m) is also a 
water-tube boiler of a moditied Root type, the modifica- 
tions being claimed by the makers to embody improve- 
ments in two directions, The connexion between the 
5 in. wrought iron tubes and the cast-iron junction pieces 
is arranged in such a manner that four tubes join ono 
casting, thus saving nearly half the number of joints as 
compared with the ordinary Root boiler, and in addition 
the cleaning openings are placed central with the tubes, 
Of this a detail is shown in Figs. 9 and 10. There is, 
morever, no packing used in making the joints, the semi- 
circular junction pieces being turned with a long cone 
fitting in a conical recess in the cast-iron boxes, thus a 
metal joint is made which is not likely to deteriorate. 

A feed-water heater is provided, consisting of a 
system of twelve tubes, running crosswise and above 
the ordinary water tubes through the boiler setting, 
while the steam is collected in a cast-iron tube 9 in. in 
diameter, and fitted with a separator, Ehler’s patent, of 
which a detail is shown in Fig. 8. The products of com- 
bustion pass forwards and backwards along the tubes, 
while they at the same time rise till they reach the flue 
at the top. On the trial the boiler evaporated 8.73 Ib. of 
water per pound of coal from feed of 131 deg. Fahr. to 
steam of 75 lb., the rate of evaporation being 3.336 lb. 
of water per square foot of heating surface. The large 
amount of air used, 3.75 times the theoretical amount, 
is accounted for by some defects in the brick-setting of the 
boiler, causing considerable air leakage. The principal 
dimensions of this boiler are for convenience repeated here. 


Steinmiiller. W alther 
and Co. 
sq. ft. sq. ft. 
Heating surface, total ... a  * 947.0 
= »» incontact with 
water ... ne woe C241 642.0 
Heating surface, feed heater... — 49.3 
Grate area, total sala <~ oo 15.7 
= between bars... 15.6 7.06 
Water surface ose pre ar 10.9 
Contents of Boi ler: 
Water space... oon wa ©& 69.6 
Steam ,, ove 64.1 31.6 
Flue Area: 
Over fire bridge... 6.5 10.76 
Through brick flues < 8.0 6.1 
At damper aa eco 4.5 3.4 


Proportion of water surface to 
heating surface in contact 
with water... ove eco - 1 : 44.03 

Proportion of grate area to 
heating surface in contact 
with water ; se one 

Proportion of grate area to 
grate area between bars... 

Proportion of grate area to 
flue area over fire bridge 

Proportion of grate area to 
area through second return 
flue... Pa 


1:22.4 1:40.9 
2.06:1 2.22:1 


4.96:1 1.46:1 


in .. $05:1 2.56;1 
tons. cwt. qrs.lb. tons. cwt. qrs. lb. 
Weight of boiler... 15 14 3 22 13 15 2 8 
Contents of brick- 

work setting i 

cubic feet one ies «- 912.2 553.2 








THE BATLEY BOILER EXPLOSION. 

To THE EDITOR OF ENGINEERING. 
S1r,—Permit me through the medium of your valuable 
journal to offer a few remarks upon a letter which appeared 
in your issue of last week and signed Joseph Twibill. 
I would most respectfully ask Mr. | wibill what he really 
means, or would he say what is the real purport to be put 
upon his peculiar epistle, for it appears to me to bea ae 
composed of odds and ends, and must only be intended for 
a purpose that must be best known to himself, or shall I say 
for self-laudation. 

Mr. Editor, your remarks upon the decision come to by Mr. 
T. F. Richards on the Batley boiler explosion were quite 
in accord with reason and common sense, and what is more, 
every one in their sane mind must concur with the language 
used by Mr. Richards. Upon this | deem it unwise to say 
more at present, for reasons that must be obvious to all 
that take an interest in the subject-matter of your journal. 
I sincerely endorse your own language, ‘‘ That the public 
at large should for their own sakes insist upon prompt and 
effective legislation on the subject’’ relating to boiler explo- 
sions. 

While Mr. Twibill is so anxious to come to the point as a 
letter writer, he ought, as a matter of duty, to make it bis 
study to embody sincerity coupled with honesty of purpose. 





ing and recrossing of the gases are built in between the 





strips are {}in., and the outside strips _%; in. thick, while 





tubes in strips, each with half the tube circumferences 





This from reading Mr. Twibill’s letter has been entirely 












































































































ne nr 


ee 


Sg Sanaesty weernseresy or oF 1 


rae eee 


WS LA 


2) oye 








‘4 
‘2 
F 
‘3 
; 


OS EGTA tee OL rae epee oe 


5 We WN 


ed 


— 


June 24, 1881.] 


ENGINEERING. 








643 











overlooked ; any one conning his efforts to enlighten will 
see that his reference to Mr. Richards was simply used as 


a convenience, as his dynamite temperament was to strike a | 


blow at ‘‘ those common adjuncts known as steam boilers and 
fuel economisers which are also liable to explosion and 
trouble.’’ To establish this point he refers the readers of 
your journal to an economiser that exploded on the premises 
of Messrs. Sir Titus Salt, Son, and Co., Saltaire, which 
was made by a firm in Haddersfield. Then forsooth he 
hurries us off to Lille, in France, and tells us that one of 
Green’s economisers exploded, killing three men, &c. Note 
the want of courtesy shown by Mr. Twibill in citing the 
latter firm compared with the first, and further he does not 
forget to tell us that he was called upon with two French 
engineers to inspect and report upon this catastrophe, and 
there he leaves us to find the rest out for ourselves. 


Since reading Mr. Twibill’s letter, 1 have done so, at | 


least | think I have, and to my mind I am perfectly satis- 
fied that no blame was attached to the makers, Messrs. 
Green and Sons, Wakefield, but that the explosion was 
entirely due to the accumulation of gas. Why Mr 
Twibill should withhold these facts is to me a mystery, and 


the writing of his letter, from my way of looking at it, | 


must have been prompted by the spirit Animus, but 
whether this be so or not is best known to himself. [ will 
here ask Mr. Twibill for what reason did he keep back the 
name of the firm or firms that made the economiser that 
exploded on the premises of Mesers. David Mosley and 
Son’s India-Rubber Works, Manchester, also the one 
supplied to Messrs. Calvert and Sons, of Preston, knowing 
that Mr. Twibill is well posted in the making of economisers. 
On the quality of his make I shall be silent, but he must 
surely know something of the two last-named firms, for 
any information, no matter from what source it may come, 
must prove beneficial, and will be gratefully accepted. 
This favour I ask in consequence of being one interested in 
steam power and all its adjuncts. 

I must also thank Mr. Twibill for the very kind advice 


he has given to the users of steam boilers and economisers ; | 
but what in the world does he mean by saying, Let our | 


boilers be less than 30 ft. long and our economiser pipes 
less than 9 ft. long? Information of this sort, given to one 
who is anxious and willing to be on the safe side, is very 
perplexing, and what is more, worthless. Am I to under- 


stand that I shall be safe from harm’s way if I put down a | 


boiler, say, 29 ft. 114 in. long, or get my economiser pipes 
8 ft. 114 in. long, that ‘‘1 sball secure both safety and 
economy.” 

In conclusion, I must say the advice given by Mr. 
Twibill, is like the whole tone of his letter, shrouded in 
mystery, and the undercurrent that runs throngh it leaves 
but one interpretation to my mind, and in order to illus- 
strate more fully what I mean, | would advise Mr. Twibill to 
think over that old but well-known quotation, viz., ‘* Those 
who live in glass houses should be careful where they throw 
stones.”” And alove all do not forget this fact, when 
writing for the edification of the public, that knowledge 
when rightly applied is power. ‘This truism you appear to 
have ignored, which is much regretted 

By yours, with respect, 

Manchester, June 22, 1881. AN OLD STeaAm USER. 


LIGHTNING CONDUCTORS. 
To THE EpiToR OF ENGINEERING. 

Srr,—I regret that your Middlesbrough correspondent 
should by a further letter in your last issue oblige me to 
ask space for a reply. 

He may be surprised to hear that lightning conductors 
not unfrequently test at high resi-tances, and that this is 
often the case with the earth connexions. Almost any 
apparatus for testing electrical currents will show that a 
conductor continuous when erected is still continuous ; but 
it requires a good instrument with fair range, accurate 
tests, and a trained tester to judge from the results whether 
a jointed conductor that tests high be efficient or nt. 

Last year I tested a 1} in.copper pipe conductor, which at 
one of the screwed joints (perfectly tight) tested over 10,000 
ohms. Another conductor made of copper bands 14 in. 
wide had a joint 8 in. long with six rivets that tested 672 
ohms. Not a rivet was loose, and the joint was apparently 
as good as the day it was put up. Both of these conductors 
were efficient in spite of these high resistances. The tests 
did not prove them to be efficient, but they enabled the 
tester to localise the resistances, and an examination 
of the joints then showed them to be efficient. The con- 
ductors each possessed branches and more tban one ‘‘earth.”’ 
Hence the necessity of testing each portion accurately in 
order to localise the resistances, and to examine the spots 
carefully. An apparatus capable only of testing low 
resistances would not have given the required information. 

My remarxs as to the ‘‘ valuable portion’’ of « certain 
patent have been misquoted. My words were “* the addition 
of an insulated testing wire to lofty lightning conductors”’ 
was proposed in 1876, &c., not the placing of the testing 
wire inside the conductor as a core. 

I am of opinion that a wire placed outside is preferable, 
because it can be got at for repair when necessary without 
interfering with tue conductor itself. The qaery as to how 
the idea of a testing wire was made public is thus answered. 
Officers of the Army and Navy often propose things, and 
the proposals are recorded on « flicial papers ; but publicity 
is seldom given, even when the invention is adopted. 

With regard to double conductors it is not easy to see how 
they can be any infringement of a patent taken out in 1880, 
when such conductors up one side of a building and down 
the other have been in use for more than forty years. 
When these conductors are erected in accordance with our 
present knowledge there is no ‘‘ extra cost,’ because the 
conductor, although twice as long, need only be one-half 
the weight and cost per yard. This was distinctly stated 
in other words in past letters, and was probably understood 


| PATENTS. 
To THE EpIToR OF ENGINEERNG. 

Sir,—The cool assurance of your contemporary The 
Engineer is perfectly astounding. That, for the sake of 
opposition, this journal should advocate views concerning 
the patent laws quite at variance with those entertained 
by the majority of common-sense people is, in itself, a 
matter of little moment, but the following passage, which 
I extract from a leading article in the last number of your 
contemporary, is positively delicious : 

‘* Why, for example, should it be left to us to do the 
work of the Government, and publish an illustrated record 
of patented inventions, which, as it now lies on the table of 
the Patent Office Library, fills a gap which the Govern- 
| ment is unwilling to fillr’’ 

I wish some one could get your contemporary to answer 
the following questions : 

1. Was it left to The Engineer to do tne work of the 
Government and publish an illustrated record of patented 
inventions, except in the sense that there was nothing to 
prevent your contemporary so doing ? 

2. Did not ENGINEERING first commence the publica- 
tion of a weekly Illustrated Patent Record, which did and 
now does lie on the table of the Patent Office library ? 

3. Is it not a fact that this Illustrated Patent Record in 
ENGINEERING was epoken of in terms of the highest 
praise by newspapers of all shades uf opinion throughout 
the country ? 

4. Was it not the week after the first appearance of this 
| Record that The Enginger first commenced the publication 
| of an Illustrated Patent Record ? 
| 9. Isit not a fact that The Engineer did not publish 

lists of applications for Provisional Protection until after 
| ENGINEERING had commenced so doing ? 

| 6. Was it not ENGINEERING that first published lists of 
| Notices to Proceeds with latest dates for entering opposi- 
| tions ? 
| 7. Was it not ENGINEERING that first published lists of 
Patents Sealed with dates of sealing ? 

8. Was it not ENGINEERING that first published lists 
of Final Specifications Filed with dates of filing ? 

9. Is is not a fact The Engineer has simply copied 
ENGINEERING in giving the information referred to in 
questions 5 to 8? 

But, Sir, though I could somewhat prolong this list of 
| questions, I fancy I have already put a good many more 
than your contemporary or its friends will find it con- 
venient to answer, and as they will probably treat my 
letter with dignified silence (a very convenient course on 
some occasions), 1 will now conclude, with every apology 
for trespassing upon your valuable time, but hoping, 
nevertheless, that you will do me the favour to find room 
in your next issue for this communication. 

I am, Sir, yours obediently, 
June 21, 1881. 4:7. 


RIVET HOLES IN STEEL PLATES. 
To THE EDITOR OF ENGINEERING. 

S1r,— Will you allow me space for a reply to ‘‘ Vulcan’s”’ 
letter in your issue of June 3rd ? ‘‘ Vulcan’’ seems to confuse 
resistance to a tendency, with prevention of that tendency, 
and I submit whether he is not somewhat self-contra- 
dictory, when be first contends that there is no tendency of 
the burr to expand, and then says that few will doubt that 
an inch of margin will give abundance of resistance. 

Of course if there is no such tendency, it is futile to 
speak of resistance, The bursting action suggested does not 
involve of necessity, as stated by ‘‘ Vulcan,’’ the upsetting 
| of the edge of the hole, and the experiment with a taper 
| drift is not a parallel case, because the reaction of the die 
in the punching machine is equal to the whole pressure 
required to punch the hole, and this being concentrated on 
the surface immediately surrounding the hole counteracts the 
upsetting, whil- in the case of the drift its very slight taper 
renders the vertical force correspondingly small. In refer- 
ence to ‘‘ Vulcan’s’’ remark as to “ parading mathema- 
tical formula’’ (sic), I have no doubt your readers would 
like him to ‘‘name’’ the offender, for as far as his letters 
|or mine are concerned, your pages are unsullied. by any 
| such pretentious refinements. 

In Professor Kennedy’s report on page 590 of your issue 
}of 10th June, the shearing strength of mild steel is given 
|as 23 tons, and its compressive resistance at 40 tons per 
|square inch: now taking a plate }in. thick with } in. 
|punched holes, the ratio of section sheared to area of 
|punch is 8 :3, and therefore the compression of the burr 
| reaches at least 60 tons per square inch, and taking this 
fact in connexion with the results of M. Tresca’s experi- 
ment on the flow of metals, it seems a reasonable con- 
clusion that there must be a tendency in the burr to expand ; 
the surrounding material resists this, and in so doing is 
subjected to tension. ‘lo makea still more practical test, let 
the strip of steel mentioned by ‘‘ Vulcan” be planed up true 
along one edge, then let 3 holes } in. in diameter be punched 
at distances from the edge, allowing respectively ~ in. ? in. 
and lin. margin; a very perceptible bulge will be found 
where only ¢in. margin is allowed, showing the action sug- 
gested, but where a greater margin is allowed, the action 
is almost entirely masked, but must exist nevertheless. 

Apologising for trcubling you again, 

Iam, Sir, yours truly, 
Falmouth, June 15, 1881. WILLIAM SIsson. 


AIR COMPRESSORS. 
To THE EpiToR OF ENGINEERING. 

Sr1r,—I am content to leave Mr. Sturgeon’s case in the 
hards of those of your readers who have seen my previous 
letters,* and it is not for the sake of having the last word 
that I again venture to address you, but because | cannot 
allow misleading statements about myself to pass unchal- 
lenged. 























by most of your readers. 
June 18, 1881. J.T. B., B.E. 


¥ See ENGINEERING, February 25, March 25, and May 6. 


I did not take “ the whole area of five 8} in. circles’ 
when I calculated the inlet area of the valves on the 40 in. 
compressor cover. The area through these 8 in. valves is 
equal tothe whole area of five 8 in. holes (not 8} in.), or 
exactly one-fifth of the piston area, and the lift is what it 
should be to give this area. 

I measured the small passage in the trunk of the high- 
speed machine because the air has to go through this on its 
way to the inlet valve, ‘‘ the inner circumference multiplied 
by the lift”’ of which is only a secondary matter. 


Yours, &c., 
London, June 20, 1881. TRAMWAYS. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The North-Eastern Railway Company and the Floods. 
—This railway company have completed the raising of its 
line through the district in the Derwent Valley, which 
is so liable to floods. The line has been considerably 
heightened, both east and west of Malton, and is now 
believed to be out of the reach of all but very large floods. 
Considerable expense has been incurred in the improve- 
ments, which will be of the utmost value to the public. 


Sheffie’d Street Improvements—Application for further 
Capita!.—Mr. J. T. Harrison, C.E., an inspector under 
the Local Government Board, held an inquiry at the Town 
Hall on Thursday morning with respect to the application 
of the Town Council for sanction to borrow 120,0001., 
which sum is required to complete the scheme of street 
improvements. ‘Though the sum proposed to be borrowed 
is somewhat large, but little interest was manifested in 
the proceedings, as none were present except those officials 
engaged. These were Mr. J. Yeomans (town clerk), Mr. 
T. J. Flocton, valuer to the Corporation, Mr. James, 
borough accountant, Mr. Davidson, borough surveyor, and 
two reporters. It is thought the inspector will report 
favourably. 


Hull—Opening of a New Graving Dock.—On Thursda 

a magnificent new graving dock, built by the Hull Dock 
Company at the west end of the William Wright Dock, 
was opened. The first vessel to enter the new dock was 
the school ship Southampton, which was taken from her 
moorings in the Hull roads for the purpose. The dock is 
500 ft. long and sufficiently wide to admit of two large 
vessels ying alongside each other. The completion of this 
fine dry dock is a great boon to the shipping trade of the 
port, as hitherto large vessels have had to go from Hull to 
Grimsby or the North, when it has been necessary to 
cleanse or repair their bottoms. This bas entailed heavy 
cost on owners, and it has led to vessels seeking cargoes 
elsewhere. Lieutenant-Colonel Pease, the chairman of the 
Dock Company. in declaring the dock open for public use, 
stated that it had cost the Dock Company 80,0v0/., exclu- 
sive of the land, but it had supplied such a manifest want 
that he had no doubt it would be a source of considerable 
profit to the company. 


Depression at Shefield.—The depression in trade is 
making itself felt in Sheffield. It is stated that there are 
about 5000 honses to let in that town. This is a fact which 
is particularly noteworthy, as showing that this state 
of things is not new. While other great towns in the 
North have increased by 20,000, 30,000, 40,000, and even 
50,000 inhabitants during the last decade, Shefiield records 
only an increase of 10,000 people. In a vast industrial 
town this small adition in so noteworthy a decade is 
remarkably suggestive. The manufacturers in the steel 
trade complain that the railway companies, by their exces- 
sive conveyance charges, are ruining this industry, and 
there appears to be no doubt that the rail trade is but an 
insignificant business compared with its prosperity some 
years ago. 

Local Government Inquiry at Gargrane.—On Thursday 
a Local Government Board inquiry was held at the Swan 
Inn, Gargrane, by Major Tuilock, into an application for 
power to borrow 350v1. for works of water supply for the 
township of Gargrane. ‘The inspector will submit a report 
to the Local Government Board. 


John Brown and Co. (Limited).—The report of the 
directors of this company was issued to the shareholders 
yesterday. The amount available for dividends, includ- 
ing the balance brought forward from last year, is 
51,1021. 14s. 7d., and the directors recommend a dividend 
of 5 per cent. per annum (including the interim dividend 
paid in December last), carrying forward a balance of 
16,5401. 4s. 7d. 








Srrex Raits In France.—The Eastern of France Rail- 
way Company has purchased 8000 tons of steel rails from 
the Creus6t Works at 81. 16s. per ton. 





SANITARY INSTITUTE OF GREAT Britarn.—At the 
ordinary meeting of the Sanitary Institute of Great Britain, 
held at 9, Conduit-street on ‘Tuesday, June 21, Dr. Car- 
penter in the chair, a paper was read by Professor W. H. 
Corfield, M.A., M.D., on ‘‘The Present State of the 
Sewage Question.’’ In the discussion which followed, Mr. 
W. C. Jellar, Mr. E. F. Bailey Denton, Mr. Douglas 
Onslow, Mr. R. W. P. Birch, Mr. G. B. Jerram, and Mr. 
Wilson Grindle took part. Several of the speakers spoke 
favourably of various methods of precipitation and down- 
ward filtration of which they had had experience, and 
mentioned some of the difficulties in the way of sewage 
irrigation, such as obtaining suitable land, cost, &c. The 
chairman made a few remarks relative to the successful 
working of the sewage farm at Croydon, and said that if we 
continued to waste our sewage we should soon have the 
question of famine to contend with. Professor Corfield 
replied briefly to the remarks relating to precipitation 





schemes and other points raised in the discussion, 

























































































644 


ENGINEERING. 





[June 24, 1881, 








WATER-TUBE 





BOILERS TESTED 


AT DUSSELDORF. 


(For Description, see Page 642.) 












































, oe 
| ; 


é 
aa 


LOO LO. 


Ic 


OONDOD 









































WATER-TUBE BOILER 


CONSTRUCTED BY 














MESSRS. 



















L. 


ee One em Pe 















































O-O"0- 


L ] 
anh oe OS oe 


AND C. STEINMIULLER, GUMMERSBACH. 





At eRe eet te te en epg ony, 
























ap ie RS PAE Pl AT tee 


mengep ene erry 


DEN eh Le, a el 


Prisdsiatabenlons 


eres ae 








9 
7 
5 
& 
‘ 


jabcr pes Aenea 


pacetansaviendasnes ma 


—E 





June 24, 1881.) 


ENGINEERING. 





645 








AGENTS FOR “ENGINEERING.” 


BeLeium: P. Bailly, 12, Rue du Parchemin, Brussels. 
BERLIN: Messrs. A. Asher and Co.,5, Unter den Linden, 
Oaoutta: G. C, Hay and Co. 
EDINBURGH: John Menzies and Oo.,12, Hanover-street, 
France: Veuve J. Boyveau. Librairie Etrangere, 22, Rue de la 
Banque, Paris, M. Em. Terquem, 15, Boulevard St, Martin, Paris. 
Giaseow; William Love, 
Lerpzig: Alphons Diirr, 
F. A. Brockhaus. 
LIVERPOOL: Mrs. Taylor, Landing Stage. 
MANCHESTER: John Heywood, 143, Deansgate. 
OsTEND: Kirkland and Cope. 
UNITED STATES: Lenox Smith, 46, Pine-street, New York. 
Vienna Lehmannand Wenzel, Kirntnerstrasse. 








Advertisements cannot be received for insertion in the current 
week laterthan 5 P.M. on Thursday. The charge for advertise- 
ments is three shillings for the first four lines or under, and eight- 

nce for each additional line. The line averages seven words, 
-ayment must accompany all orders for single advertisements, 
otherwise their insertion cannot be guaranteed. Terms for 
displayed advertisements on the wrapper and on the inside pages 
may be obtained on application. 

The price of ENGINEERING to annual subscribers in the 
United Kingdom receiving copies by post is 1/. 9s, 2d. per annum, 
this including two double numbers. If credit be taken, the charge 
is 2s. 6d, extra, the subscriptions being payable in advance, 

FOREIGN SUBSCRIPTIONS. 

The rates for subscriptions to ENGINEERING from abroad are: 

1/. 158. 8d, to all the following countries, viz.: Africa, Austro- 
Hungary, Belgium, Brazil, Bulgaria, Canada (Do- 
minion of), Cyprus, Denmark, Egypt, France, 
Germany, Gibraltar, Greece, Italy, Luxemburg, 
Malta, Marquesas Islands, Netherlands,Newfound- 
land. Norway, Peru, Portugal (including Azores 
and Madeira), Roumania, Russia, Servia, Spain, 
Sweden, Switzerland, Tahiti, Turkey, United States 
of America, Australia, and New Zealand, 

2l. 4s. 44. For India, Ceylon, the Straits Settlements, China, 
Japan, and the Hawaiian Islands. 

All accounts are payable to the publisher, Mr. CHARLES 
GILBERT, 35 and 36, Bedford-street. Cheques should be crossed 
“Union Bank, Charing Cross Branch.” Post Office Orders to be 
made payable at 407, Strand, London, W.C. 

Foreign Subscribers, especially when renewing their subscrip- 
tions, are particularly requested to advise the Publisher of the 
transmission of the Post Office Order, and the exact amount for 
which it is made agra If this precaution is omitted, some 
difficulty is very likely to occur in obtaining the name of the 
sender. 

Office for Publication and Advertisements, Nos. 35 and 36, 
Bedford-street, Strand, W.C, 


ENGINEERING is registered for transmission abroad, 


READING CaSES.— Reading cases for containing twenty-six 
Numbers of ENGINEERING may be had of the publisher or of any 
newsagent, Price 6s. each. 








NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that we have appointed Mr, Lenox 
Smith, 46, Pine-street, New York, the sole agent for ENGINEER- 
ING in the United States, and all subscriptions for the United 
States will in future be payable to him. Mr. Lenox Smith is 
also prepared to receive advertisements for ENGINEERING, and 
will afford full information as to terms, &c., on application. 
The annual subscription for ENGINEKRING delivered post free in 
the United States is 10 dols. U.S. currency payable in advance, 








NOTICE OF MEETING. 

Socrsty OF CHEMiIcAL INpUSTRY.—Tuesday and Wednesday, 
the 28th and 29th instant, in the rooms of the Institution of Civil 
Engineers, when a report upon the prospects of the Society will be 
read, together with the President's address; and the follewing 
papers read and discussed: ‘Recent Legislation on Noxious 
Gases,” by E. K. Muspratt. “The Use of Coal Gas as a Heating 
Agent,” by Dr. C. W. Siemens, F.R.S. ‘The Brewing of Lager 
Beer,”’ by Professor Charles Graham, *‘ Mechanical Furnaces,” by 
James Mactear. ‘‘The Patent Laws, as applied to Chemical 
Inventions,” by Ludwig Mond. And other communications. The 
meetings will commence at 11 a.m. on each day, adjourning at 
4.30 p.m., after an interval from 2 to 2.30 p.m. 








The Publisher begs to state that he is able to supply one or two 
sets of ENGINEERING complete from the commencement. 








The Publisher desires to draw the attention of Manufacturers and 
Purchasers to the advantages offered by the INFORMATION AND 
INQUIRY ROOM now established at the new offices of this Journal. In 
this room are kept for the benefit of visitors, files of the principal English 
and foreign technical journals, and the circulars and catalogues of the 
leading manufacturers in the Engineering Trades, either for reference or 
distribution, A classified arrangement of the various advertisements 
which appear either continuously or from time to time in ENGINEER!NG 
will also be available for reference, Manufacturers are invited to con- 
tribute their catalogues and circulars, which will be indexed and placed 
under the care of an attendant, 


ENGINEERING. 


FRIDAY, JUNE 24, 1881. 











FISHERY HARBOURS. 

TueRE has been lately sitting at Westminster a 
Special Committee whose object it is to discover 
whetherthere is sufficient reason for the perpetuation 
of the Government protection to the Scottish her- 
ring trade which has existed in that country for more 
than seventy years. For the benefit of ovr readers 
who are not acquainted with the subject we cannot 
do better than summarise some of the facts recorded 
in the report of the “Commissioners” appointed to 
“inquire into the Sea Fisheries of the United 
Kingdom,” dated 1866. According to this report 
the herring fishery in Great Britain, but not in 








Ireland, is controlled, to a certain extent, by a 
Board which sits in Edinburgh, and is named the 
“Board of British White Herring Fishery,” this 
Board having been constituted in 1808. The 
powers of the Board only extend to those localities 
in Great Britain in which a mode of curing herrings, 
called the “system of the white herring cure” 
obtains. According to this system, herrings which 
have been previously gutted are packed in barrels 
with interposed layers of salt, instead of being 
dried and smoked as red herrings are. There is a 
great demand for fish thus cured in Russia and 
Central Europe, and to a less degree in the United 
Kingdom. The Board superintend and regulate 
this branch of the export trade, by seeing that the 
measures used between the fishermen and the 
curers, and the barrels in which the curers sell fish 
to the foreign merchants, are of the proper size ; 
they inspect the herrings when cured, and attach 
an Official brand to all that come up to a certain 
standard ; while they also ascertain that they are 
in proper order before exportation. The Board 
is also expected to aid in the enforcement of the 
Acts of Parliament relating to the herring fisheries, 
and for this purpose it employs police and a cutter, 
and is assisted by the loan of steam vessels by the 
Admiralty. Italso receives and restores lost fishery 
property, furnishes returns and statistics from 
Scotland and the Isle of Man ; “and, finally, it has 
to administer a Parliamentary grant of 30001. a year, 
for the improvement and building of fishery piers 
and harbours in Scotland only.” 

The Board is composed of unpaid commissioners, 
with a paid secretary, clerks, and fishery officers ; 
two sergeants of police ; nine fishery constables ; 
the commander of a cutter, his mate and crew ; 
and the engineers of the Board. The report of 
1866 goes on to state that “ This establishment has 
cost the country on an average about 11,500/. a year 
(exclusive of the grant of 3000/.) for the last fifty 
years. As a set-off against that cost, the fees 
which, since 1859, have been levied for branding 
herrings, at the rate of 4d. per barrel, have been 
repaid into the consolidated fund. These fees 
were, in 1859, 2644/. 12s. ; in 1860, 38651. 4s. 6d. ; 
in 1861, 4422/7. 9s. ; in 1862, 5801/7. 12s. 4d.; and in 
1863, 4618/. 16s. Thus it may be said that, at 
present, the actual cost of the establishment is 
nearly 7000/. a year.” The report of 1866 further 
stated that as at that time the system of the white 
herring cure was practised only on the Northumber- 
land coast, the jurisdiction of the Board, in England, 
extended no further ; but it would, of course, come 
into force in the event of “white herring cure” 
being revived at some other English port. Accord- 
ing to the regulations of the Board the curer must 
give notice to the Board that he is going to cure ; 
he and the fishermen whom he employs must use a 
particular measure for herrings, and a particular 
size of barrel, while his stores must be open to the 
inspection of the fishery officer, who can, if he 
chooses, open any number of the barrels after they 
are closed ; furthermore, the merchant is obliged 
to report the quantity of fish he exports. 

The report of 1866 goes on to say that: “In 
return for this inquisition, which no curer can 
escape, and to which no other branch of the trade, 
except those concerned in excisable articles, is sub- 
jected in this country, the State does not necessarily 
get anything ; the curer, if he pleases, not paying a 
single shilling to the Board. Nor does the export 
trade necessarily derive any profit from the super- 
vision ; so long as the barrel is of the right size, 
the herrings it contains may be putrid without the 
fishery officer having the power to condemn them. 
But if the curer thinks it worth while to pay four- 
pence per barrel, then the fishery officer, supposing 
the herrings come up to a certain official standard 
of excellence, affixes a brand to the barrel.” Asa 
supplement to the facts above stated, we may add 
that, in 1879, the branding fees amounted to 
76117. 16s. 

The Committee at present sitting was appointed, 
we believe, in consequence of representations that 
the maintenance of the branding system is not 
advisable, as it is injurious to trade, despotic and 
inquisitorial in its nature, and contrary to the prin- 
ciples of free trade. Probably also the opinion of 
the Commission of 1866 may have had some weight 
with the malcontents, although it seems to have had 
none with the Legislature, as it was never acted on. 
The report says: ‘‘ Weare of opinion that the time 
has now arrived when the fishing trade may be 
entirely thrown open, and the artificial system 
created by the brand of the Fishery Board may be 





abolished, substituting for it the sounder system 
already adopted with regard to all other articles of 
trade. With this will cease all necessity for an 
establishment, because we do not consider that it 
falls within the functions of such a department to 
keep order, on shore or afloat, among the fishermen; 
or to enforce the observance of conventions between 
this country and foreign powers.” 

Into the truth or otherwise of these allegations 
we do not propose to inquire ; indeed, it would 
perhaps be improper to do so while there is a body 
of our legislators specially appointed for the pur- 
pose. We desire, however, to consider the bearing 
of this subject with regard to the sentence in 
italics quoted above. That is to say, we propose 
to offer some remarks upon the question of fishery 
harbours. 

In England, when it is desired to improve a com- 
paratively small harbour for fishery purposes, there 
are practically three ways of obtaining the funds 
necessary. In the first place, an application may 
be made to the Public Works Loan Commissioners, 
who have power to lend money at moderate rates 
of interest to public harbours. If the application 
is well backed up by some powerful county 
magnates or a well-known M.P. or two, the appli- 
cation may be successful, but as a rule the Public 
Works Loan Board are able to find some (to them) 
satisfactory reason why a loan should not be granted. 
Either the security is insufficient or the proposed 
improvements are not for purposes of refuge, or 
else conditions are imposed which. frighten the 
applicants, who retire wiser but not richer men. 

In the second place, a company may be formed, 
limited or otherwise, to build the harbour as a 
speculation, deriving its dividends from the rates 
leviable upon the vessels and their cargoes. It 
would appear, however, that in comparison to the 
profits to be obtained in the event of success, the 
risk run is so great that speculators are not inclined 
to venture in this kind of undertaking. It has 
been tried, we believe, though we are not sure that 
the British Fisheries Society, which undertook the 
foundation of a large harbour in Wick Bay besides 
others on the islands of Skye and Mull, was formed 
in this manner. On the west coast this association 
long agoabandoned its proposals and the fate of Wick 
is well known to engineers. In more recent days it 
has been attempted to float schemes of the kind, 
but we do not know of a case where the result has 
been such as would justify the repetition of the 
process. 

The third course open is the one generally 
followed, and that is to raise the money under 
guarantee of trustees or of a powerful railway 
company, or of some gentleman who probably 
intends at a future date to solicit the votes of the 
neighbourhood to return him to St. Stephen’s. 

Be it remarked that in all this we are speaking 
of small harbours: those with an assured income 
can raise money on their own security as a rule. 
But fishery harbours are generally poor: Fisher- 
men are not a wealthy body of men and they are 
clannish ; they prefer to keep their boats away from 
ports crowded with shipping and general traffic 
where they are generally elbowed to one side. 

In Scotland, besides the three methods mentioned 
of raising funds, a fourth is open. Application can 
be made to the Fishery Board for a grant out of its 
surplus funds. From the funds of the Fishery 
Board about 60,000/. have been spent on the har- 
bour of Anstruther in Fife, and considerable sums 
at Dunbar and Buckhaven. The works at Anstru- 
ther have been almost as unlucky as those at Wick, 
for after this large expenditure the Board has only 
succeeded in getting a harbour of seven acres almost 
dry at low water. Dunbar is little better, it is a 
harbour no boat likes to run for in a gale, indeed 
it is considered safer to run twenty or thirty miles 
up the Firth of Forth. Buckhaven is a harbour of 
three or four acres entirely dry at low water. 

In all the cases mentioned and in others, the 
Fishery Board seems to have taken over the who!e 
undertaking till the new works were finished, when it 
appears to have handed back the complete works to 
the local authorities. We do not know whether 
the Board makes it a rule or not, but so far as we 
know all the works constructed under these grants 
have been designed and carried out by the Board's 
own engineers. In applying for a grant therefore 
from this source it is advisable to assume that the 
chances of success will be considerably enhanced 
by employing the same professional assistance. 

Apart altogether from the present case it appears 
to us a false principle that professional men in 
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private practice should practically have the disposal 
of public money. Public boards should certainly 
have their own engineers, but let them appoint 
men who are independent of outside influence, and 
who are paid a salary for the use of their whole 
tims. The administration of the Boards of Trade 
and of Health are in this respect models which 
should be imitated. No engineer in private practice 
can make an accusation of unfair play if a Board 
of Trade inspector condemns his work. He may 
think the inspector is wrong, but at any rate he 
will not suspect his interest has influenced him, 
but when an engineer finds himself superseded, 
because his employers know their chances of 
obtaining a Government grant are impeded by 
the mere fact that he is not some one else, he is 
certain to allege that he has been unfairly dealt 
with, and if his plans are not approved by the 
examining engineers, he will surely say that they 
are influenced by their private interests, and 
in some cases there may be a certain amount of 
truth in the accusation. 

The general policy of the Fishery Board with 
regard to harbour improvement does not exactly 
strike us as the proper one to follow, although 
their reasons are perfectly intelligible. Instead of 
following the old plan of making small piers every 
few miles round the coast it is now necessary to 
neglect the badly situated points and select a few 
good ports which should be the centres of their 
respective districts. This wasa chief recommenda- 
tion of the Commission which reported in 1879, 
and indeed it commends itself to every think- 
ing person. The large increase in the size of the 
fishing boats and the number of trawlers now 
employed round our coasts, render deep-water 
harbours indispensable. 
men and their property in boats and nets ever 
increasing in value, they ought to be able to 
obtain shelter at all times of tide. To meet 
modern requirements the fish which is intended 
for inland markets must be despatched by rail 
as quickly as possible, railways should connect 
with the quays, and the boats should be able to 
reach the quays at the same hour every morning. 
Instead of spending small sums of 5000/. or 10,0007. 
over a dozen different harbours, we must spend 
60,0007. over one or two. But either the Fishery 
Board have not yet recognised this, or the bad 
luck they have had at Anstruther and Dunbar 
(and their sister society at Wick) has made them 
resolve never to build a pier beyond low-water 
mark. 

We think it a pity Parliament has limited the 
present inquiry to the question of the herring 
brand ; the whole question of fishery harbours, 
their improvement, and the sources from which 
they may obtain loans, is quite as important, but 
if the inquiry leads the members of the Committee 
to consider the raison d’étre of the Fishery Board, 
it may not be without beneficial results. By all 
means let us have a Board to supervise the con- 
struction of harbours, and lend money to them ; 
but in order to be of practical use, and inspire the 
eonfidence of that portion of the public interested 
in the subject, it will have to be a Board con- 
structed on more modern principles, and having a 
policy more suited to the present day than that of 
thirty or forty years ago. 

We commend these notes to the members of the 
Committee, as it is a branch of the subject on 
which they are not likely to obtain evidence. 








THE HARDENING OF STEEL. 

Tue tempering of steel is a question which is 
attracting considerable attention at the present 
time, especially the relation between the metal 
and the gases which come into contact with it 
during the process of manufacture. An interest- 
ing communication on the subject was recently 
made to the Physical Society by Professor 
Chandler Roberts of the Royal School of Mines 
and his principal result, though of a negative kind, 
is valuable as narrowing the question at issue. Pro- 
fessor Roberts began by tracing the history of our 
knowledge concerning the carburisation of iron, 
from the work of Clonet at the end of last century 
to that of Margueritte in 1856. Margueritte showed 
that although the conversion of iron into steel 
could be effected by contact with carbon even in 
the diamond form, it is nevertheless true that car- 
bonic oxide ordinarily plays a considerable part in 
the process. Graham's paper “On the Occlusion 
of Gases,” read in 1867, gave singular point to thi, 


To save the lives of our | 





conclusion by showing that carbonic oxide can pene- 
trate toto the centre of a mass of iron. This gas 
is in fact introduced into the iron at a compara- 
tively low temperature, while a high temperature 
is necessary to enable the metal to appropriate the 
carbon in order to become steel. The effect of 
occluded gases in iron and steel is now being care- 
fully studied by metallurgists in general, and a com- 
mittee of the Institution of Mechanical Engineers 
recently raised the question in one of their reports 
as to whether the hardening and tempering of iron 
and steel might not be produced by the expulsion 
of occluded gases during the heating process, and 
their subsequent exclusion by the sudden cooling 
andcontraction. Professor Roberts has undertaken 
to answer this question, and by heating rods and 


current and suddenly quenching them in cold 
mercury, he demonstrates that steel will harden 
when there are no gases to absorb. The metal was 
of course robbed of its occluded gases by means 
| of an air pump connected to the vacuum chamber, 
and the parts which were quenched in the mercury 
were found to be glass hard, while those which did 
not reach the cold fluid were found to be quite soft. 
Professor Roberts therefore concluded that gases 
| do not play any part in the process of hardening 
j}and tempering. 
| facts mentioned by Professor Roberts that as early 
jas 1781 Bergman clearly stated that fixed air could 
| give up its carbon to iron, and that Reaumur in 
1722 actually employed the Toricellian vacuum in 








|experiments on the tempering of steel, the metal | 


being placed red hot ina highly-rarefied atmosphere, 
| thereby anticipating the methods of to-day by more 
| than 150 years. An interesting discussion followed 
the reading of the paper. Professor Hughes, who has 
| made numerousexperimentson the subject, expressed 
|his opinion that the temper of steel was due to the 
chemical union of the iron with the carbon. At 
| low temperatures this union takes place only in a 
| carbon keeping aloof from the iron; but as the 
| temperature is raised the combination is furthered, 


really a kind of diamond alloyed with iron. 
Sudden cooling is necessary to fix the combination, 


from the iron. This theory is a very promising 
one, and is supported by a variety of facts; Mr. 
Stroh, for example, having observed that when an 
electric spark passes between two iron contact- 
pieces and fuses them, the fused part becomes 
diamond-hard and will scratch a file. Recent 
researches by Mr. T. W. Hogg have also led him to 
a similar conclusion, namely, the temper of steel is 
due to the presence of an unstable compound of iron 
jand carbon. The theory might very well be tested 
| by chemical analysis in order to see whether the 
proportion of carbon appropriated by the metal 
j}increased with the temperature, or if any change 
took place in the refractive index of the steel. It 
was generally agreed by all the speakers at the 
meeting that the colour of the surface of tempered 
| steel depends on the temperature, and is due to the 
|thickness of the film or skin of oxide; the blue 
| film signifying a higher temperature than the 
| yellow, as well as a thicker coating. In this con- 
nexion Professor Hughes has demonstrated that the 
jelectric resistance of the film increases with the 
;temperature. A novel illustration of metallic 
skins was furnished by Professor Guthrie, who 
|exhibited a steel chain to which he had given a 
beautiful bluish-black protective coating by simply 
dipping it in melted nitrate of potash or common 
jnitre. The process was discovered accidentally, 
j and as the bloom improves the appearance of 
the metal, it will probably be applied to utensils 
of iron and fancy articles. 
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THE “ POLYPHEMUS.” 
Tue Polyphemus is at present in dry dock at 
| Chatham having her propellers shipped and the 
| framework, which was secured to her bottom to 
| support the launching gear, removed. Early next 
week she will be taken out of dock and placed in 
the adjoining basin, where her machinery will be 
at once tested preparatory to her making her ocean 
steam trials. It is hoped that it will be possible to 
make these trials in the course of the next three 
months, as there are questions connected with the 
peculiar arrangement of the machinery of the 
Polyphemus which it is deemed desirable to settle 
by actual trial before the character of the machinery 





spiral wires of steel in vacuo by means of the electric | 


Historically interesting are the | 


| slight degree, and hence in soft steel we have the | 
until in the case of grey or glass hard steel we have | 


for in slow cooling the carbon separates out again | 


| of the new ironclads recently decided upon at the 
Admiralty is finally settled. This is the first 
large vessel that has been fitted with locomotive 
boilers, and how these boilers will answer when 
anything like continuous steaming at full speed is 
attempted it is difficult to foretell. A great deal of 
|experience has been obtained from the trials of 
torpedo boats, which are all fitted with these 
boilers, and there appears good reason to hope that 
they may be used in war-ships with advantage. 
But until the Polyphemus has been really tried 
the question must stand in abeyance, whether the 
advantages gained by using these light compact 
boilers are not outweighed by the disadvantages 
'arising from the high rate of the consumption of 
fuel which is always associated with them. We 
are inclined to think that the arrangement which 
we understand finds most favour at Whitehall, 
that of supplying half the power by locomotive 
boilers and the other half by ordinary boilers, 
is in some respects preferable to supplying all the 
power by boilers of this type comparatively untried 
/at sea. There isno doubt that the engineers, Messrs. 
Humphrys, Tennant, and Co., are sparing no pains 
nor expense to secure the best possible result at the 
trial, and we heartily wish them success. They 
have succeeded in keeping the weight of the 
machinery down to some 30 tons below the con- 
tracted weight, which has enabled the Admiralty 
to add somewhat to the armament of the ship. 

An important question which is standing over, 
and which may be decided by the ocean trials, is 
whether or not the Polyphemus shall have a stern 
Many officers of experience think 
| this very desirable. At present no means are pro- 
| vided for launching torpedoes against an enemy 
following in the track of the vessel; so that if she 
| were endeavouring to escape she could in no way 
threaten her pursuer. Strange to say, even the 
broadside tubes are not fitted with training gear. 
| There are two fixed broadside tubes on each side 
of the ship, one firing abeam, and the other about 
| 20 deg. before the beam. As long as the ship 
retains her manceuvring power, and is able by her 
superior speed to choose her own position with 
regard to the enemy, she will be able to fight these 
tubes, but when she is even partially disabled so 
as not to be able to force the enemy, or to answer 
|}readily her rudder, she will no longer be able to 
offer any resistance. With the training gear 
recently devised by the Portsmouth torpedo engi- 
neers, the possibility of the ship ever being placed 
in this position would be considerably reduced. 


| torpedo attack. 


ENGINE AND BOILER INSPECTION. 

THE annual reports published by the chief engi- 
neers of our various boiler inspection companies are 
yearly increasing in value, the engineers of the chief 
companies appearing to vie with each other in 
furnishing information which shail be of interest 
and value to their respective clients. We have 
already spoken of several of these reports for the 
last year, and we have now received that of Mr. 
Neil McDougall, the Chief Engineer of the Boiler 
Insurance and Steam Power Company, Limited, 
which deserves more than a passing notice. Mr. 
McDougall divides his report into five sections, 
dealing respectively with the ordinary transac- 
tions of the company; the explosions of the 
year; notes on the setting of ordinary Lanca- 
shire and Cornish boilers; special trials of simple 
and compound engines; the strength of old boilers; 
and Government supervision. In the first of these 
divisions Mr. McDougall states that he has made 
strenuous efforts to secure thorough examinations 
of boilers which had not been so inspected for 
considerable periods, and that during 1880, 11,503 
boilers were thoroughly examined, and 1421 were 
examined internally, while 147 were tested by 
hydraulic pressure. The total number of boilers 
insured by the company is not given, but it is 
stated that 2895 boilers were offered for insurance 
during the past year, which added to 385 outstand- 
ing from 1880, made 3280 proposals to be dealt with. 
Of the boilers thus offered 2691 were accepted, and 
89 rejected, while the remainder stand over for 
further exmination and repairs, &c. 

On the second part of the report before us we 
need not dwell, as the chief explosions of last year 
have already been dealt with by us, and we will 
therefore pass on to the third part, dealing with the 
setting of Cornish and Lancashire boilers. In con- 
nexion with this subject Mr. McDougall points out 











strongly the objections to allowing the heated gases 
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to obtain access to the parts of the boiler above the 
water line, even if they have previously passed over 
heating surface amounting to as much as twenty- 
nine times the grate surface, while he also explains 
the evils attendant upon some other arrangements 
of flues, and adds a large scale diagram showing 
how a Lancashire boiler ought to be set. 

The next section, dealing with special trials of 
simple and compound engines, is a very interesting 
one, although we cannot altogether agree with the 
conclusions which Mr. McDougall draws from 
the facts he records. We quite admit that, as Mr. 
McDougall states, the employment of the large 
high-speed drums necessitated by the systems of 
belt or rope driving now so largely used, has 
materially assisted the attainment of fairly uniform 
speed of rotation with ordinary single-cylinder 
engines, but we differ from his conclusion that on 
that account the compound engine is no longer 
so desirable. After quoting—in order to show 
that a compound engine can be wasteful—the 
results of a compound engine which used over 
561b. of steam per indicated horse power per 
hour, Mr. McDougall makesa very interesting com- 
parison between a compound and a non-compound 
engine working at the same boiler pressure, both 
of which engines he had carefully tested. We 
hope in an early number to quote at length the 
results of these tests, and Mr. McDougall’s remarks 
on them, and we shall then have more to say 
respecting them. Meanwhile we may state that the 
compound engine consumed 18.9]b. of steam per 
indicated horse power per hour against 20.5 |b. 
used by the simple engine, but Mr. McDougall 
points out that in this particular case the advantage 
of the compound in this respect was more than 
compensated for by extra charges, such as interest on 
first cost, &c. On the other hand, we do not consider 
that due allowance is made for certain other dif- 
ferences in the engines which ought to be taken into 
account when instituting a comparison between the 
two. On these points, however, we shall speak 
more fully when we publish the detailed results, and 
meanwhile we must congratulate Mr. McDougall 
on the exceedingly clearand straightforward manner 
in which he has placed his data before the public, 
thus rendering the discussion of the conclusions to 
be derived from them a pleasant task. 

The fifth section of the report before us deals 
with an important subject, namely, the strength of 
old boilers. As Mr. McDougall very justly says, 
the estimation of the strength of an old boiler is 
often a matter involving considerable difficulty and 
uncertainty, and he strongly advocates the employ- 
ment of a hydraulic test carefully applied rather 
than placing reliance upon the results of examina- 
tion by sounding with a hammer—a system of 
examination which, as he states, is often exceedingly 
misleading. As bearing upon the subject under 
dis:ussion, Mr. McDougall gives in a tabular form, 
the results of some experiments made by the 
Admiralty on worn-out boilers which they 
attempted to burst by hydraulic pressure, and also 
the results of an experiment of a similar kind 
which he had himself made on an old Lancashire 
boiler. The results of these experiments are 
interesting and instructive, but our space will not 
permit us to summarise them here. Mr. McDougall 
also compares the results afforded by his experi- 
ments just named with those derived from other 
experiments on the strength of flues, and he arrives 
at the conclusion that on the whole Fairbairn’s 
original formula, in which the strength is made to 
vary as the 2.19th power of the thickness of plate, 
is much more nearly correct than the modified 
formula in which the square of the thickness is 
used. To facilitate the employment of Fairbairn’s 
original formula, Mr. McDougall gives a diagram 
which enables the collapsing pressure for various 
sizes and thicknesses of flue to be determined by 
simple inspection. 

The final section of the report deals with Govern- 
ment supervision of land boilers, and here there is 
given a translation of the revised French laws 
relating to boilers ; while a tabular statement of the 
boiler explosions in France during 1876, 1877, and 
1878 is also given, these data showing that the 
rate of mortality—we may call it so—amongst 
French boilers is mostly higher than amongst 
boilers under the charge of our various inspecting 
and insurance companies here. From Mr. Mc- 
Dougall’s remarks we gather that he is opposed 
not only to Government inspection of boilers (in 
which weagree with him), but also to the carrying 
out of inquiries on explosions other than those 








conducted by the coroners, in the event of the 
explosions being fatal. In this respect our opinions 
are certainly at variance with his, and, as we have 
frequently stated, we regard the thorough investiga- 
tion of every boiler explosion, whether fatal or not, 
as likely to prove the most efficient means of 
enforcing that thorough periodical inspection of 
all boilers by competent men, which we are certain 
Mr. McDougall is as anxious as we are to see 
become general. Mr, McDougall’s recommendation 
that all boilers should be registered, and that 
Government inspectors of mines and factories 
should have the power of seeing that boiler-owners 
were in possession of proper certificates of inspec- 
tion of their boilers, is one with which we quite 
agree. 


PRIVATE BILL LEGISLATION. 

In the House of Lords the Caledonian Railway 
(Bridge-street Station) Bill has been considered. 
Prior to the opening of the large central station 
of St. Enoch, at Glasgow, Bridge-street Station 
was the most conveniently situated terminal for 
the lines on the south side of the Clyde, where 
it formed the terminus for the main-line traffic 
of the Glasgow and South-Western Railway, as 
well as for the traffic of the Glasgow - Paisley 
joint line of that railway and the Caledonian. 
Notwithstanding the advantages of its situation 
and consequent traffic it was very ill-arranged, 
being cramped in its dimensions and accommodation, 
and it divided with the old Shoreditch Station of 
the Great-Eastern Railway the honour of being 
spoken of as the worst station in the kingdom ; in 
addition to this it was very dangerous on account 
of some of the columns supporting the roof being 
within 18 in. of the platform edge ; this source of 
danger was fatal to a newsboy, and a Board of 
Trade inquiry was held in consequence. 

The completion of the St. Enoch’s Station caused 
a diversion of the principal portion of the traffic of 
the Glasgow and South-Western Railway, and in 
1873 the Caledonian Railway, who were going to 
Parliament for an exter.sion of their line across the 
Clyde to Gordon-street, desired in their course to 
make use of for their separate enjoyment, the 
larger portion of the Bridge-street Station joint 
site ; this was opposed by the other company, who 
obtained clauses protecting their rights. In 1875 
the Caledonian Railway Company again introduced 
a Bill attacking this bit of joint property, and 
involving the entire remodelling of the station, 
a work certainly much needed, though the pro- 
posed manner of doing it was opposed by the 
Glasgow and South-Western Railway Company, 
who naturally objected to the absorption by 
their neighbours and joint owners of nearly one- 
third of the joint platform space, and the squeezing 
up of the remainder in a very awkward way. 
Clauses were introduced under which the whole 
station was remodelled, but not until 1877, after 
an arrangement had been come to between the 
companies, under which the Board of Trade 
appointed Mr. T. E. Harrison as referee to settle 
their differences, due regard having been had to 
the rights of the Glasgow and South-Western Rail- 
way Company. 

This present session the Caledonian Railway 
havemade another attempt upon this “ Naboth’s 
vineyard,” by introducing a Bill to acquire the 
whole of Bridge-street Station, in order to lay 
down an additional pair of lines into Gordon-street 
Station, a proceeding which they considered they 
had a perfect right to carry out as being most 
economical to themselves and of no harm to the Glas- 
gow and South-Western Company. They considered 
that the latter company had practically given up 
using the station, or, as their leading counsel Mr. 
Venables, Q.C., put it, “ by retaining it the Glasgow 
Company were acting in the spirit of the dog in the 
manger, the Bridge-street site being the manger, 
the Caledonian Company the ox,” and he “ did not 
say who the dog was.” After hearing the promoters’ 
case the Committee of the House of Commons 
intimated that they considered that it would be for 
the public good that the Caledonian Company 
should have four lines of rails through Bridge- 
street Station, but that the Glasgow and South- 
Western Company should not be compelled to part 
with the whole of their rights. Thiscompany being 
of opinion that the two additional lines might be 
laid down on neutral ground without interfering 
with their joint rights, retired from the case, or 
rather they refused to have the case settled sum- 
marily, desiring it to go for trial before the Lords, 











and therefore they reserved their defence. Their 
contention was that there was sufficient ground to 
the east and clear of the joint property, and parallel 
and next to, the present two lines of the Caledonian 
Railway upon which the additional lines could be 
economically and conveniently constructed; that 
the curves would be better in this case than as pro- 
posed, and that no interference would be caused to 
existing arrangements, 

Mr. Fowler was the exponent of these views, and 
as engineer of the Glasgow Union Railway and 
St. Enoch’s Station, with which the Glasgow 
and South-Western Railway is closely allied, is 
thoroughly acquainted with all the points of the 
case ; he gave conclusive evidence on behalf of this 
company in 1875, and supported their case in the 
Lords this session, placing in a very strong light 
the injustice of the Caledonian Company’s demands 
and the ease with which their requirements might be 
met without interference with the joint property. 
The Committee were unanimous in deciding that 
the accommodation of the Glasgow and South- 
Western Company should not be curtailed, and any 
station accommodation required by the Caledonian 
must be made on the east ; they therefore threw out 
the Bill. 

The Maidstone and Ashford Railway Bill has 
been passed, so have the two Bills of the Lon- 
don, Chatham, and Dover Railway, namely, the 
Maidstone and Faversham Junction and the City 
and Suburban Traffic Station. In the latter it is 
proposed either to widen the existing Blackfriars 
Railway Bridge or to erect another alongside it ; a 
new station will also be formed with access from 
Queen Victoria-street, near the Times office. The 
engineer is Mr. Wolfe Barry, who when with Sir 
John Hawkshaw was professionally connected with 
Cannon-street and Charing Cross Railway Bridge. 

The Charnwood Forest Railway Bill has passed 
the third reading, and the royal assent has been 
signified in the case of the London Sea Water 
Supply Bill, which was unsuccessful last year, 
owing mainly to the opposition of the Metropoli- 
tan Board of Works, who showed that the present 
underground network of pipes, gas and water and 
telegraph, was too dense to allow of any others 
being laid; however, ingenuity has so far got 
over the difficulty, and satisfactory clauses having 
been agreed to, the cpposition was withdrawn. 

In the Commons a group of Tramway Bills 
have been under consideration, and of those in the 
Tramways Orders Confirmation No. 2 Bill, The 
Birmingham and Western Districts tramways, and 
the Dudley, Stourbridge, and Kingswinford Tram- 
ways have passed, but in No. 3 Bill that portion 
in which it was proposed to lay a tramway down 
the Waterloo-road has been rejected in consequence 
of the opposition of the London and South- 
Western Railway, who alleged that a block would 
be created opposite the entrances to their stations. 








NOTES. 
Tue Paris ELectricaL ExuisitIon. 

INTENDING exhibitors at the forthcoming Elec- 
trical Exhibition to be opened in Paris on the 1st 
of August next, will be glad to learn that the Earl of 
Crawford and Balcarres, F.R.S., who is better 
known as Lord Lindsay, has been appointed British 
commissioner. This appointment cannot fail to 
give universal satisfaction, and exhibitors will feel 
assured that their interests will be thoroughly 
guarded. A meeting of exhibitors will be held on 
Tuesday next at the rooms of the Society of 
Telegraph Engineers, when Lord Crawford will 
preside. 

SreEL PLaTeEs In Russia. 

According to the regulations now in force at the 
Russian Government yards the steel plates there 
used for shipbuilding or boiler-making purposes 
are to be rolled from ingots containing from 0.18 
to 0.22 per cent. of carbon, and in the case of the 
plates for boiler-making the test samples have to 
stand a tensile strain of not less than 26 or more 
than 30 tons per square inch, and must elongate 
20 per cent. in a length of 8in. before fracture. 
Shipbuilding plates must have a breaking strain of 
between 26 and 31 tons per square inch, and must 
elongate not less than 17 per cent. in a length 
of 8in. The hot and cold bending tests are the 
same as those of the English Admiralty for iron, 
but in the case of the cold bending tests the 
samples are to be placed for from 20 to 30 minutes 
in a cooling mixture giving a temperature of about 
zero Fahrenheit, and after this they must bend to 
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the same angle as is required for iron at the 
ordinary temperature. 
Tue SrupENTs OF THE INsTITUTION OF CIVIL 
ENGINEERS. 

The annual dinner of the students of the Institu- 
tion of Civil Engineers, which was held at the St. 
James’s Hall Restaurant on the evening of the 16th 
inst., was the best attended, and in other respects 
the most successful dinner which the students have 
yet held. Mr. Abernethy was in the chair, as 
President of the Institution, and was supported by 
Mr. Forrest and two or three members, the great 
bulk of the company being students, present and 
past. The President, in a few well-chosen sentences, 
expressed his well-known interest in the prosperity 
of the student class, and his hope that in future its 
condition might be made even more satisfactory than 
it wasat present. He promised, moreover, that the 
somewhat numerous suggestions which were made 
by some of the student speakers, namely, that 
the library should be open in the evenings, that old 
students should be allowed to attend and speak at 
the students’ meetings, and so forth, should re*eive 
careful attention. In reference to the former of 
these Mr. Forrest explained (in returning thanks 
for the drinking of his own health, which had been 
received most enthusiastically) that when the 
library had been opened in the evenings it had 
remained practically unused, and he was afraid the 
case would still be the same if it were again opened. 
The toast of the “Members of the Institution of 
Civil Engineers” was replied to by Professor Ken- 
nedy, and that of the “ Visitors” by Mr. J. W. Wilson, 
while Mr. Chatterton proposed the “ Dinner Com- 
mittee,” taking the opportunity of expressing the 
hope that for the sake of the Institution the con- 
ditions of admission to the student class might soon 
be made more stringent. Among the other 
speakers were Mr. Read, Mr. Chubb, Mr. Guinness, 
Mr. Gunyon, Mr. Parkes, and others. The secre- 
tary of the dinner committee this year has been 
Mr. Pettigrew, to whose exertion much of the suc- 
cess of the meeting was attributed. 


Tue InsTITUTION OF NAVAL ARCHITECTS. 

The Institution of Naval Architects has just 
made a much-needed addition to their publications 
by an index to the contents of all their volumes 
of Transactions hitherto issued, twenty-one in all. 
This index is divided into three parts ; the first is 
a so-called nominal index containing the names of 
all those persons who have read papers, or taken 
part in the discussions, the subjects on which they 
have spoken being given, and the names of the 
papers they read being printed in italics. The 
second part contains a general or subject index, and 
includes that already prepared by Mr. Merrifield 
for Vols. I. to VII. of the Transactions. The 
third part is made up of tables of contents for 
each volume. The nominal index, besides serving 
its legitimate object as a very complete and valu- 
able work of reference, indicates also at a glance 
the names of those who have been most active in 
discussion, as shown by the space they occupy in 
the pages of the index. Thus Mr. John Scott 
Russell occupies 57 in. of tabular space, Sir 
E. J. Reed 35in., Admiral Belcher 22 in., Mr. 
Merrifield 22 in., Admiral Selwyn 20 in., the 
late Mr. Froude 15 in., Mr. Martell 14 in., Mr. 
Liggins 14 in., Mr. Samuda 13in., Mr. Lamport 
12in., Mr. Denny 12in. It will be noticed that 
there are 27 entries against the late Professor 
Rankine’s name, of which no less than 17 are the 
titles of papers read by him before the Institution. 
The late Mr. Froude also contributed 17 papers, 
and Mr. Barnaby comes next with 12 communica- 
tions. Mr. John Scott Russell, however, heads the 
list with 20 papers. The index, which makes quite 
an important volume, is printed and bound to be 
uniform with the volumes of Transactions, and we 
should add that with the exception of the portion 
prepared by Mr. Merrifield and referred to above, 
the index has been compiled by the secretary, Mr. 
George V. C. Holmes, who has done his laborious 
work in a most painstaking and conscientious 
manner. 

ComPprEssED Gas FoR LIGHTING Buoys. 

We have on more than one occasion spoken in 
this journal of the successful employment of com- 
pressed gas on Pinsch’s system for lighting buoys, 
and a buoy thus lighted has now been for some 
months in regular use on Roseneath Patch. An 
inconvenience connected with the lighting of this 
buoy, and the extension of the system, however, 
consisted in the fact at it has so far been neces- 


sary to obtain from London the special gas used, 
this gas being conveyed in the compressed state by 
train in suitable reservoirs. To avoid this incon- 
venience the Clyde Lighthouse Trustees, to whom 
the Roseneath Patch buoy belongs, some time ago 
determined to establish works at Greenock for the 
manufacture of gas on Pinsch’s system, and these 
works, which have been constructed by Messrs. T. 
Neill Chalmers and Co., of Greenock, from the 
designs and under the supervision of Mr. W. M. 
Alston, C.E., Glasgow, have just been completed. 
The works comprise a shed, 87 ft. by 30 ft., for the 
storage of buoys, and a spacious store and work- 
shop, in addition to the building devoted to the 
manufacture of the gas. The gas works proper 
are divided into three compartments, one contain- 
ing respectively the retorts, the washer, purifier, 
condenser, and gas meter, and the compressing 
pumps and engine. The gas is manufactured from 
petroleum and shale oil, and is ultimately stored at 
a pressure of 1501b. per square inch in a reservoir 
of 260 cubic feet capacity, from which it is led off 
through suitable mains to the part of the works 
where the buoys are filled. The gas-making plant 
was arranged by Mr. Reinhold, of Pinsch’s Patent 
Lighting Company, Limited. Now that the Clyde 
Lighthouse Trustees possess these works, there 
appears to be every reason to expect that the 
employment of gas-lit buoys will be largely 
extended on the Clyde, and already, we under- 
stand, a bell-buoy, lit by Pinsch’s system, has been 
prepared for placing on Skelmorlie Patch. 
THE Borer Expiosion at Barrow. 

Since we recorded last week (vide page 616 ante) 
the disastrous boiler explosion which occurred on 
board the City of Rome just prior to her launch 
from the Barrow Shipbuilding Works on the 
14th inst., the death of another of the injured men 
has taken place, thus raising the number of killed 
to four, one of whom—John Clucas—was in charge 
of the boiler at the time of the explosion. The 
boiler which gave way was one of two vertical 
boilers placed temporarily on the starboard and 
port bows respectively for supplying steam to 
engines employed for hoisting purposes, that on 
the starboard boiler being in charge of R. Hulgate, 
and that on the port bow in charge of Clucas. At 
the inquest, which was held at Barrow on Tuesday 
last, it was stated by Thomas Wood, who had 
charge of the boilers on board the vessel, that he 
had instructed Clucas to keep down the steam 
pressure to 38lb. per square inch, and he added 
that this was the pressure when he examined the 
boiler about ten minutes before the explosion. 
Hulgate, on the other hand, stated that just prior 
to the explosion there was a pressure of 70 1b. in 
Clucas’s boiler. The boiler was examined by Mr. 
R. B. Longridge, who reported that the plates at 
the point where the explosion occurred were very 
thin, and that 701b. would be about the natural 
bursting pressure. In the face of his evidence the 
coroner took the view that the explosion was caused 
by the negligence of Clucas in carrying too high a 
pressure of steam, and a verdict was returned to 
that effect. The full evidence given at the inquest 
has not yet reached us, and we, therefore, postpone 
entering into the details of this explosion; but as 
far as it is before us it in no way warrants the con- 
clusion at which the jury arrived. In the first 
place, it was—to say the least of it—most improper 
to work at 38 lb. a boiler which would burst at 
70 lb.; and in the second place, if 38 lb. or 40 lb. 
was the proper working pressure, the safety valve 
ought to have been such that this pressure could 
not be exceeded. We shall have more to say about 
this explosion when all the facts are before us. 


THE ProJecTED SPENNYMOOR RAILWay. 

The Bishop Auckland Local Board has brought 
before the directors of the North-Eastern Railway 
the need for additional railway facilities in the coal 
district of South Durham, and especially between that 
busy colliery town the Spennymoor district. The line 
suggested is one that found favour in Durham some 
seven years ago, and which would serve a thickly 
populated district now without railway communi- 
cation. Practically there has been no addition of 
recent years to the communication between the 
east and the west of South Durham, and the sea- 
ports in the former part have to obtain their coal 
from the coalfield by the media of the lines that 
were formed in the early days of the railway 
system, and by which it is contended that the trade 
of the district is impeded. The projected branch 


would, it is said, be one of the most needed links in 
such achain of improved communication. Between 
the two places is a part of the well-known South 
Durham coalfield, in which some of the best known 
of its collieries are sunk, and in which there has 
been of recent years a marked and rapid growth of 
the population. It iscontended that by the making 
of a very short portion of the line and the utilisa- 
tion of mineral branches there might be given to 
the district the benefit of railway communication 
which would be in every way reproductive ; and it 
is evident that with the growth of that district 
there is a need for fuller facilities than it acquired 
two score years ago. Indeed, the immense growth 
of the coal trade of Durham, and the great develop- 
ment of the shipping ports to the east of the 
county, there is the need for the review of the 
whole system of its railway facilities. With the 
exception of one port, the whole of the east is 
possessed by the North-Eastern Railway, and 
though there have been rumours of the entrance of 
other companies into the district, yet it is probable 
that that great company will retain possession. But 
to do this it will be needful that it should recognise 
the needs of the district and make fitting provision 
to supply them by the supplement of the old lines 
that it purchased or acquired long ago. 


THe OBSERVATORY ON Ben NEVIS. 

Preliminary to the establishment of a permanent 
meteorological observatory on the top of Ben Nevis, 
in memory of the late Mr. David Hutcheson, last 
week saw possession taken of the most suitable site 
for carrying out the observations, which were, 
indeed, actually commenced on last Tuesday week. 
The post of observer is given by the Council of 
the Scottish Meteorological Society to Mr. C. L. 
Wragge, who is well fitted for the work which he has 
undertaken. Special instruments—long-range baro- 
meter, hygrometer, maximum and minimum self 
registering and various other thermometers (all veri 
fied at Kew), ozone-testing apparatus, rain-gauge, 
&c.—have been provided. Operations of a very 
varied character are to be taken this summer, and 
the intention is to telegraph the results at once to the 
Meteorological Department in London, where they 
will form a new and doubtless a most important 
element in shaping the daily weather forecasts, 
especially for Scotland. Besides the observations 
taken daily at the summit, there will be others 
made at the sea level, and cloud observations 
will be taken at intervals at different altitudes 
during the ascent and descent of the mountain. 
The chief observations on the mountain are to 
be taken in three sets, namely, at 9, 9.30, and 
10 a.M., Greenwich time, and besides the instru- 
mental readings they will comprise detailed 
observations on the wind, cloud, and prevailing 
conditions. Simultaneously observations are to be 
made by Mr. Colin Livingston at Fort William at 
9a.M. A new low-level observatory is shortly to 
be established, the equipment being chiefly done by 
the Scottish Meteorological Society. Already 
valuable results have been obtained on Ben Nevis, 
for on the morning of last Tuesday weck the 
rigours of winter were seen to prevail, the ther- 
mometer box being frozen up, snow falling briskly, 
and the temperature being four degrees below 
freezing point. In the mean time it is expected 
that it will not be possible to continue the observa- 
tions on Ben Nevis beyond the close of September, 
for by that time there may be anticipated drifting 
and other showers of snow over the hill-top, thereby 
making continued observations not only difficult 
but hazardous. Altogether this new departure in 
meteorological observations promises to be of great 
scientific and practical interest. 


Tue Torrepo Boar “ Ligutnina.” 

The well-known torpedo boat Lightning, the first 
of her class built some five years ago by Messrs. 
John I. Thornycroft and Co., has lately had some 
improvements made in her propelling machinery 
which have increased her handiness in a very 
important degree, while at the same time giving a 
higher speed with a given engine power. The 
improvements consist in the application of a new 
arrangement of propeller and rudder which has 
lately been patented by Mr. John I. Thornycroft, 
and which we hope soon to illustrate and describe 
fully. In the mean time we may state that on 
Tuesday last some experiments of a highly satis- 
factory kind were made on the Thames in the 
presence of Mr. Barnaby to show the turning 
powers of the vessel. During these experiments 
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in 1 min. 16 sec., and then made two complete turns 
to port in 2 min. 25sec, the first of these circles 
being made in 1] min. 13 sec., and the second in 
1 min. 12 sec. The turns were made in an exceedingly 
small space, there being comparatively little move- 
ment of the bow, and the stern swinging round so that 
the circles were really performed by the vessel 
moving obliquely sideways through the water. A 
very noticeable fact was that even when turning at 
full speed the heeling over of the vessel was scarcely 
perceptible, while what little there was, was inwards. 
The manner in which the turns were made was in 
fact such that there was no centrifugal heeling 
effect. To still further show the power of the 
new gear, the Lightning was after the above trials 
taken to the Westminster Pier and laid alongside 
with her head pointing up stream, a very strong tide 
running down at the time. Her bow was then 
made fast to the pier by a short hawser, and the 
engines started ahead, the helm being at the same 
time placed hard-a-port. Under these conditions 
the Lightning, while pressing her bow against the 
pier, swung round her stern up stream against the 
full force of the tide acting on her broadside, and 
continued this movement until her position along- 
side the pier had been reversed, the stern having 
described a semicircle round her bow as a centre. 
After this remarkable performance the Lightning 
was run down to Woolwich, where some further 
highly satisfactory experiments in turning were 
made off the Beckton Gas Works. For torpedo 
boats the handiness which the Lightning possesses 
is of very great importance, and we expect to see 
Mr. Thornycroft’s new arrangement of propeller 
come largely into use. 
Sutton Bripce Dock. 

The condition of the above dock continues still 
to be a source of anxicty to all concerned. Sir 
John Coode and Mr. Fowler have been appointed 
respectively by the Dock Company and the Great 
Northern Railway Company to confer with Mr. 
Brunlees as to the remedial measures which it may 
be expedient to undertake. We fear these must 
necessarily be of a somewhat tedious and costly 
character. The unparalleled treacherousness of 
the foundation is best illustrated by the fact that 
the unusual and special precautions taken by Mr. 
Brunlees failed to insure success, Before the silt 
could find its way under the invert from the dock 
to the river it would have to force no less than 
eleven lines of defence of sheet piling, exclusive of 
the internal and externalaprons. Similarly to pass 
vid the foundations of the lock chamber walls the 
silt would have to traverse ten lines of whole timber 
sheet piling. Mr. Brunlees may well despair, 
therefore, on finding that after standing for some 
months the full pressure of the water, these succes- 
sive lines of defence have at length been forced. 
It is difficult to convey a clear idea of the character 
of the silt upon which the work is founded, but it 
may perhaps be best described as a bright yellow 
sand, as impalpable as fine wheaten flour, mixed 
with a little powdered clay. When dry it is blown 
about as the lightest dust, when partially wet it 
has a jelly-like consistency, and when wholly wet it 
will flow almost as freely as water. It would be 
too much to say that a lock could not be safely 
constructed on such a foundation, but it may 
safely be said that no lock yet built in this 
country by any engineer would have fared 
better at Sutton than that built by Mr. Brunlees. 
In estimating the successes and failures of dock 
engineers, it is necessary to remember that the 
veriest tyro can hardly fail of success on good 
ground, whilst the most able engineers may ex- 
perience a failure on treacherous soil. The Grand 
Barrage of the Nile is a case in point. No 
single engineer was responsible for the design, as 
the whole of the plans were submitted to, and 
approved by, the Council of the Ponts et Chaussées. 
Nevertheless, owing to this foundation being of the 
character of that found at Sutton, the silt worked its 
way beneath this tarrage, and the structure, though 
costing nearly three millions sterling, has never yet 
fulfilled its intended duty of damming up the Nile 
to a height of 15ft. At the Sutton Docks the silt 
is subject to the increased head of 20 ft. pressure 
at spring tides. The walls and invert are still 
intact. In fact, being built of Portland cement 


concrete and brickwork, the whole lock chamber is 
practically monolithic, and though no doubt a set- 
tlement has occurred owing to the drawing away 
of the silt, the lock chamber has scttled as a whole, 
just as huge granite sarcophagus would settle if 





similarly bedded on a soft silty bottom. This is 
the most reassuring feature about the work— 
indeed had the material been rubble masonry 
instead of concrete of immense strength, the whole 
structure would long since have been a ruin. 


Faure’s SECONDARY Batrrery. 


The English patent for this electric accumulator 
and its applications is dated May 26th, and is 
immediately preceded by another patent for secon- 
dary batteries in the name of Mr. Swan, dated 
May 24th. Full descriptions of the Faure arrange- 
ment were however published in France and in 
our columns before the date of the English patent, 
a circumstance which may have a considerable 
bearing on the validity of certain claims put forth 
in that document. For, as is well known, a device 
cannot be patented after it has been explicitly 
described in the public press. With regard to the 
employment of the secondary battery in connexion 
with electric lighting, we may mention that Mr. 
Rapieff, in a patent taken out in 1877, describes a 
plan for using this apparatus in connexion with an 
electric lamp; and Mr. Edison, in 1879, patented 
a storage battery for electric lighting, composed 
of two copper plates immersed in a solution of sul- 
phate of zinc, a combination due in the first place, 
we believe, to Professors Houston and Thomson, 
of Philadelphia. The charging current decomposes 
the solution of sulphate of zinc, and deposits 
metallic zinc on one of the copper plates, thereby 
transforming it into a temporary Daniell element 
minus the sulphate of copper. When the charging 
battery is cut off, and the circuit completed, the 
zinc is oxidised and a polarisation current flows in 
the connecting wire until both copper plates are 
clean again. According to the latest report of Sir 
William Thomson a Faure battery of large size 
may be trusted to return 90 per cent. of the original 
charge, and he says he “has quite ascertained that 
accumulators amounting in weight to three-quarters 
of a ton will suffice to work for six hours at the 
uniform rate of one-horse power.” Fifteen hundred- 
weight is, however, a considerable weight, a weight 
which puts the porterage of electric power from 
house to house out of the question. Sir William, 
therefore, points out that where economy of 
weight is important, as in driving tramcars, 
economy of energy must be sacrificed. But he 
considers it very probable that a car arranged to 
take in, say, 74 cwt. of freshly charged accumu- 
lators, on leaving head-quarters for an hour’s run, 
may be driven more economically by the electric 
energy than by horses. Meanwhile, we understand 
that M. Planté has organised a factory for the 
manufacture of his secondary batteries, which have 
the advantage of being chargeable by a dynamo- 
electric machine, whereas Faure’s can only be 
charged by a voltaic battery. It was for this reason 
that Planté abandoned the use of red lead sub- 
sequently taken up by Faure. Planté’s battery has 
been stated to accumulate only one-fortieth of 
Faure’s ; but the Count du Moncel estimates that, 
weight for weight, the electric capacity of the 
Faure battery is only 20 per cent. greater than 
that of the Planté. 


GERMAN TRADE WITH Rvss!a. 


The German consul in Moscow has lately fur- 
nished to his Government a report on this subject, 
and asa great many of the points touched upon 
are of equal importance to English manufacturers, 
we reproduce them. He states that there is room 
for great improvement in the packing of machi- 
nery ; as, at present, parts which ought to be sepa- 
rately packed, are (for the sake of a small saving) 
forwarded in one case. The result is, that from the 
frequent loading and unloading, the various articles 
are much knocked about and often reach the con- 
signee in an almost worthless condition. Packages 
for Siberia must in no case weigh more than 30 pud 
(1082 Ib.) ; whilst for Tiflis, cid Wladikewkas, 
nothing heavier than 8 pud (288.6 1b.) must be sent, 
as everything has to be conveyed between the two 
places on camels. Steam engines cf English manu- 
facture are preferred to those of German make. 
This is partly owing to the lower cost of transport, 
and partly to the high reputation which they have 
so long borne. Besides this, German makers are 
too fond of continually introducing alterations and 
modifications in their engines, so that it is almost 
impossible to obtain two of the same construction. 
English engineers, on the contrary, can always be 





relied on to supply exactly the pattern which is 
ordered. Distillery and starch-making plant of 


German make is preferred, whilst South German 
and Austrian milling machinery meets with the best 
sales. Formerly, the only agricultural machinery 
purchased was from Eckert, in Berlin, and one or 
two similar firms ; but now English competition is 
increasing from year to year, and Germans and 
German makers will require to pay more attention 
to quality and solidity, in order to retain their 
hold on the market. Cheapness alone will not 
suffice. A supply of extra fittings and wearing 
parts should always accompany each implement. 
The report lays great stress upon the necessity 
of all prices of goods for Russia being quoted 
free on board, it being very difficult for Rus- 
sian merchants to find out the cost of carriage 
from the works to the port; and the consul 
considers that the English custom of doing this 
has been of great advantage to our manufacturers. 
The bad quality of a quantity of the German files, 
tools, cutlery, &c., which have been supplied to 
Russia, has created a prejudice against them, which 
has been greatly in favour of the English makes. 
From this report, it is very evident that on the whole 
English goods meet with greater favour in Russia 
that those from Germany; and when it is re- 
membered that the report is made in the interest 
of German manufacturers the admissions of our 
superiority may be safely accepted as correct. If 
our manufacturers will only be as careful to main- 
tain their present reputation as the Germans will 
certainly be in trying to establish one, they will 
have little to fear from German competition. 








TWO NEW CLYDE STEAMERS. 

Wirturn the past few days there have been handed 
over to their owners two splendid new Clyde-built 
steamers of totally different types, one of them having 
been both built and engined by Messrs. John Elder and 
Co., Glasgow, and the other built by Messrs. John Reid 
and Co., Port-Glasgow, and supplied with engines by 
Messrs. Rankin and Blackmore, Greenock. As they 
are both unusually fine examples of their respective 
types, it will not be out of place to give a short descrip- 
tive notice of them. 

The vessel first referred to is a magnificent iron screw 
steamship named the Elbe, of nearly 5000 tons gross 
register, and is owned by the North German Lloyd Com- 

any, of Bremen. She is of the following dimensions : 
Lesa, 440 ft.; breadth, 45ft.; depth, 36 ft. Gin., and 
she is classed in the highest grade of the Bureau Veritas, 
with several extras over their requirements, such as 
lower and orlcp decks, and additional water-tight bulk- 
heads. All the decks and deck-work are constructed 
either of teak or iron. In order to protect the vessel 
from the heavy Atlantic seas, strongly constructed iron 
turtle backs are placed over both ends of the ship. In 
addition to the accommodation for the officers and crew, 
170 in number, the vessel is designed to carry 190 first- 
class, 120 second-class, and 1000 steerage passengers, 
The chief saloon, as is generally the case now-a-days in 
first-class vessels, is placed forward of the engines and 
boilers. It is a very handsome, beautifully lighted, and 
comfortable apartment, about 40 ft. square, and was 
designed by Mr. Poppa, architect, Bremen, the style 
adopted being the German Renaissanee. The Elbe is 
rigged with four pole masts of iron, with yards on the 
fore and main masts; and she is provided with steam 
windlass, steam and hand-steering gear, steam winches, 
steam hold pumps, steam ‘‘navy” pumps, fresh-water 
condenser, &c.; indeed, there are combined in her all 
the modern appliances for securing the safety of the 
vessel at sea, and facilitating the working of the cargo. 
The engines of the Elbe are of the three-cylinder type— 
one high-pressure cylinder having a diameter of 60 in., 
and two low-pressure cylinders each of 85in. diameter, 
and having a stroke of 5ft. The boilers, four innumber, 
are double-ended, each 15 ft. in diameter by 17 ft. 6in. 
long, constructed of iron for a working pressure of 80 1b. 
per square inch. There are 24 furnaces, made of mild 
steel, on Fox’s patent corrugated system. Among the 
improvements in the machinery of the Elbe, mention 
may be made of the crankshaft, which consists entirely 
of Krupp’s crucible cast steel, and is built up of separate 
pieces on a system introduced by the builders. The pro- 
peller shaft is hollow and made of Whitworth compressed 
steel. In accordance with Messrs, Elder and Co.'s recent 
practice in fitting out high-speed steamships, the pro- 
peller blades of the Elbe are made of manganese bronze, a 
material which is rapidly superseding iron and steel for 
the purpose in question. When running the measured 
mile in terms of the contract on Saturday, the 18th inst., 
she attained a mean speed of 16.57 knots per hour, 
being .57 knots over that stipulated. One of the runs was 
accomplished at the rate of 17.145 knots. Altogether 
the engines worked very smoothly, there being no heat- 
ing of the bearings or priming of the boilers. The 
indicated horse power attained was 6115, being about 
700 above the contract figure, with 66} revolutions per 
minute, working with a steam pressure of 76 1b. and 





28 in, vacuum. On the previous day, when the builders’ 
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trial took place, the consumption of coal was 1.82 1b. 
per indicated horse power per hour. 

The other vessel, a very handsome steamer named the 
Laja, was, as we have said, built by Messrs, Joha Reid 
and Co., Port-Glasgow, and engined by Messrs. Rankin 
and Blackmore, Greenock, her owners being the Com- 
pania Sud Americana de Vapores en el Pacifico. She 
left the Clyde on Saturday, the 18th inst., for Liverpool, 
en route for Valparaiso, to take up her station between 
that port and Panama. In many respects this vessel 
possesses features which differ entirely from those of the 
ordinary cargo and passenger steamer, inasmuch as the 
requirements of the trade in which she is to be engaged 
necessitated a special design as to internal construction. 
Her dimensions are as follows: Length, over all, 350 ft. ; 
breadth, 40 ft. 6 in.; depth of hold to “shade deck,” 
839 ft.; and her carrying capacity is about 3000 tons. 
The Laja has a double bottom, which is divided into four 
compartments for water ballast ; and she has four decks, 
consistiog of lower, main, awning, and “shade” decks. 
In the lower hold and "tween decks there is space for 
stowing 2000 tons of cargo, the loading and discharging 
of which are carried on from six side hatches on the 
main deck—three on each side—at all of which are 
placed steam winches. This latter deck has been 
specially fitted up for steerage passengers and cattle, 
provision having been made for 100 emigrants in the fore 
part, and between 500 and 600 head of cattle in the after 
part. On the awning deck the grand saloon, ladies’ 
boudoir, state rooms, lavatories, and officers’ quarters, 
have been placed and fitted up in a style which reflects 
great credit on the skill and taste of the designers and 
builders, and bespeaks the liberality of the owners. The 
state cabin, which is placed amidships, is a very fine and 
airy compartment, measuring 45 ft. by 30 ft. and 
liberally lighted from the roof and sides. We need not 
detail the decorations and fittings, but will content our- 
selves by saying that they are of great excellence and 
appropriateness; nor need we dwell upon the other 
accommodation which is provided for at least 124 first- 
class passengers. The “ shade” deck of the Laja is a 
magnificent promenade, extending the entire length and 
breadth of the steamer. On the after part of this deck a 
kind of bazaar is usually held while the steamer is on 
her proper station. Natives are allocated so many feet 
of space upon which to expose their wares, which embrace 
every requisite and luxury. At each port of call the 
residents come on board, and there buy, sell, or barter— 
the steamer's deck being, in fact, the emporium whence 
the necessaries of life are distributed through various 
districts. Distilled water is also sold at places where 
fresh water is scarce. This floating and travelling bazasr 
is held on the after part of the deck, and in no way do the 
traders interfere with the passengers, who exclusively 
enjoy the fore part of the steamer. This deck is fitted 
up with the electric light on the Brush system, and 
the same light is made available for use in the load- 
ing and discharging of cargo by night. The captain's 
state room, chart room, &c., have been built on the 
fore part of this deck; but with the exception of a 
long row of seats which are placed do-vn part of the 
centre, the deck is nearly free from other encumbrance. 
The Laja has been fitted up with a great variety of 
modern appliances, including Paul’s patent windlass, 
and Harrison’s steam steering gear ; and she is provided 
with nine lifeboats. She is rigged as a three-masted 
schooner, and has the old-fashioned clipper bow. Her 
engines are of the ordinary compound type, of 280 horse- 
power nominal, and working up to something like 2500 
indicated. The cylinders are 45in. and 80 in. in dia- 
meter, with 54in. stroke. She has four boilers, and has 
a four-bladed propeller which is made of steel. When 
on trial she made a speed of 14$ knots, which was 
deemed highly satisfactory, being much over the contract 
speed. Her machinery worked with the greatest smooth- 
ness during the trial. 

It may be added that the Laja is the fourth steamer 
built by Messrs. John Reid and Co., for the Valparaiso 
and Panama Company, and another vessel, even larger 
than the Laja, is under construction by the same firm. All 
have been built under the direction and superintendence 
of Mr. Thomas Dewsbury, of Leeds, who, on the occasion 
of the trial trip of the Laja, testified to the unqualified 
satisfaction which Messrs. Reid’s work had given him 
and the company which he represented. 





FOREIGN TECHNICAL LITERATURE. 

Glaser’s Annalen fiir Gewerbe und Bauwesen (Berlin, 
June 1) publishes a long report of Herr Bartling’s paper 
on continuous brakes, in which a long description (with 
diagrams) is given of the Heberlein system. 

The Rerue S:ientifique (Paris, June 4) contains an 
exhaustive paper by M. L, Lecornu on railway points, in 
which he compares the various systems that he considers 
most satisfactory in working. 








The Engineering and Mining Journal (New York, 
May 21) refers to the attention which mining has lately 
been meeting with in Canada and Newfoundland, Cop- 


per, iron, phosphate of lime, asbestos, and plumbago are 
all being worked; whilst gold mining (both reef and 
alluvial working) is being carried on. 





The Zeitschrift des Vereins Deutscher Eisenbahnver- 
waltungen (Berlin, June 10) discusses the project of the 
Swiss Council for the assimilation to one standard of the 
through-traffic rolling stock of German, French, Italian, 
and Swiss railways, working in connexion; and gives an 
abstract of the scheme put forward by the Swiss Railway 
Department. 





The Monteur des Intéréts Matériels (Brussels, June 
12) learns, on the authority of a Liége paper, that 
Generals Gratry and Nicaise have lately visited the 
Seraing gun factory with a view to suggesting some 
alterations, in order (if possible) to enable it to compete 
with the Krapp works. 


Die Wochenschrist des Vereins Deutscher Ingenieure 

(Berlin, June 11) reports a meeting of the Hanover 
branch of the society, on March 11, at which Mr. Kobres 
read a paper on gas firing for steam boilers. He referred 
to the systems of Miiller and Fichet, Haupt and Redner. 
The Haupt system is said to be largely employed, the 
results being satisfactory. 
Austrian rail mills, the Deutscher 
Submissions-Anzeiger (Berlin, June 10) comments upon 
the activity of these works generally. In the first five 
months of the present year, they have secured orders 
for 31,000 tons; whilst it is calculated that new lines 
will require 25,000 tons more, and renewals of permanent 
way on existing lines are estimated to bring up the year's 
requirements to 50,000 tons, exclusive of the 25,000 tons 
above mentioned. 


In a paper on the 


The Moniteur Industriel (Paris, June 2) refers to a 
paper presented to the Académie Nationale Agricole 
upon railway grease, by M. Boureau-Guériniére, a 
specialist on this subject. In his opinion the idea that 
the mixture of sulphate of barytes is necessary in order 
to give body to the grease is fallacious. It was originally 
introduced simply in order to increase the weight, and 
is actually prejudicial to the lubricating qualities of the 
grease. Finely pulverised chalk he considers far the 
best material for giving solidity to the lubricant. 


The leading article of the (iornale dei Lavori Pub- 
blici (Rome, June 8) is upon the new convention con- 
cluded by the Italian Government with the Southern 
Railway Company. By the terms of the former agree- 
ment, the first 7000 lire of receipts per kilometre 
belonged to the company; receipts over 7000 lire and 
under 15,000 lire were equally divided between it and 
the Government; and all beyond that limit belonged to 
the latter. The necessary result was to render further 
extension of traffic directly injurious to the company. 
The terms now arranged, give it 60 per cent. of this 
extra profit. 





The Gaceta Industrial (Madrid, June 10), writing on 
the question of metallic sleepers, says that there is hardly 
any country in which the use of iron or steel for this 
purpose would be as advantageous as ia Spain. At 
present the wooden sleepers employed are almost entirely 
imported from abroad, whilst if they were made of metal, 
it would be native material, produced from native works 
by native capital. It is estimated that half a million 
tons would be required in the first ten years; the manu- 
facture of which (La Gaceta Industrial considers) would 
produce a profit of 1,000,000/, with a working capital of 
not more than 120,000/. 

The Jron Age (New York, May 26) publishes a paper 
read by William Hewitt at the Hartford meeting of the 
American Society of Mechanical Engineers, on the con- 
tinuous rod-mill of the Trenton Iron Company. Com- 
plete diagrams are given of the mill, which is on the 
Belgian system, and is driven by a high-speed Corliss 
engine. It has been running day an! night for four 
years, turning out about 400 tons of round rods per 
month; but working at its full power, double this 
quantity could be produced. 

Amongst the other papers read at the same meeting 
were: one by H. F. Porter, on the Binary Absorption 
System of Ice-Engines; on Standard Measurement, by 
Mr. G. B. Pond; and on the Siemens Pyrometer, by Mr. 
Hoadley. 


The Railway Review (Chicago, May 21) gives a resumé 
of the official report on Canadian railways in June, 1880. 
At that date, 6391 miles were in work, and 1416 miles 
in course of construction. There are three different 
gauges in use: the ordinary standard gauge, the old 
broad gauge, and a narrow 3 ft. 6 in. gauge. The broad 
gauge is being rapidly abolished, and replaced by the 
standard 4 ft. 84 in. track. The train mileage for the 
year ending June 30, 1880, was 22,427,449 miles, an 
increase of over a million and a half mileson the previous 
year. The number of passengers was 61 per cent. 
greater, whilst the goods tonnage (nearly 10,000,000 tons) 
showed an increase of 18.17 percent. The net profit of 
the working was 6,720,872 dols., nearly twice as much 
as in 1878-9. The average earnings per mile were 


In a paper on the mineral wealth of Bulgaria, La Métal- 
lurgie (Paris, June 8) says that although the country has 
not been surveyed in any practical or complete manner, yet 
judging from the specimens of ore which are found almost 
everywhere north of the Balkans, valuable mineral exists 
in large quantities. Near Vitosch are found coal, iron, 
copper, silver, and gold. In the absence of railway com- 
munication to this district, of course nothing can be done 
to utilise these resources. The iron of Samakow is already 
used in Bulgaria and Roumelia for making knives and 
agricultural implements. It is of very good quality, 
and brings at Samakow about 17/4. per ton. There are 
at Samakow fifteen or sixteen works, working on the 
old Catalan forge system, and producing about 120 tons 
perannum. Coal is believed to exist in large quantities 
in various localities, and in one or two cases is being 
explored. 


Les Annales des Travaux Publics (Paris) for June con- 
tinues its series of papers on railway construction. There 
is also a description by M. Fournier of the projected boat 
incline between the Canal de l’'Ourcq and the River 
Marne, near Paris. This railway has been practically 
sanctioned by the municipality of Paris, which owns the 
canal, and it will be commenced shortly, The distance 
between the canal and the river is 416 metres (about 462 
yards); the difference of level is 14} metres (48 ft.), 
giving a gradient of about 34 per 100. The boats to be 
transported are 29 metres (96 ft.) long, by 3.05 metres 
(about 10 ft.) wide. They w.ll be moved in caissons sup- 
ported on 16 wheels, which reduces the load upon each 
wheel to under 10 tons, and enables ordinary steel rails 
to beemployed, These rails will run into a branch of 
the canal, in order to permit the caisson to be lowered, 59 
that the boat can float into it. The system of haulage 
is not decided upon, several being under consideratfon. 
Amongst them are: haulage by a wire rope worked by 
a stationary engine; the employment of an engine fixed 
on the caisson, and working on the same system as the 
Rigi Railway ; and haulage by a wire rope fixed at the 
topof the inclined plane, and wound on to a drum by an 
engine fixed on the caisson. 


The Scientific American (New York, May 28) gives an 
illustration and description of the new bridge between 
New York and Brooklyn, which was recently begun, 
and is expected to be completed in three years’ time. 
The total length, including the approaches, an elevated 
viaduct across Blackwell's Island, and the two spans 
across the East River, will be nearly 1} miles. Tho 
spans will be 734 ft. and 620 ft. long respectively, and 
will be 150 ft. clear above high-water mark. The road- 
way will consist of two central railroad tracks, each 14 ft. 
wide, two carriage ways 19 {t. wide each, and two footways 
Sit. wide each. The spans will be constructed on 
the trussed chain suspension principle, with two chains 
crossing each other in the centre, on either side. The 
total cost, including purchase of the necessary land, is 
estimated at 1,000,000/ 

A long paper on the Manufacture of Nitro-Glycerine, 
by E. M. Eissler, is also given. 





The Railroad Gazette (New York) of May 20, writing 
on * The schooling of engineers,” takes objection to the 
vague way in which the word engineer is employed, and 
considers that—now that the term has been stretched to 
cover so many different branches of design, manufacture, 
construction, and supervision—it is time to employ more 
accurate designations for the innumerable classes of 
specialists who can now only be described as engineers. 
If this were done, it believes that one of the difficulties 
connected with the schooling of engineers would dis- 
appear. When once it was decided to what special 
department a boy intended to devote himself, it would 
be evident that he could only hope to gain the necessary 
knowledge and experience in a works occupied on that 
particular branch. It considers that a great deal of 
indispensable knowledge of the principles of construc- 
tion, fitting, pattern making, technical drawing, &c., 
can be obtained in a technical school; but that nothing 
but actual working in a shop will ever turn out a good 
practical engineer. 

In the issue of May 27, it is stated that 63 accidents 
occurred on the United States railways in the month of 
April; 22 persons were kiiled, and 66 injured. Seven 
accidents caused deaths, and 18 injury, Of the total 
number, 16 occurred through collision, and 43 by trains 
leaving the rails. There were 2 boiler explosions, and 
2 cases of fire; 21 of the accidents happened through 
carelessness, and 13 through defects in the permanent 
way or rolling stock. 








NOTES FROM THE SOUTH-WEST. 

Tredegar Iron and Coal Company (Limited).—The 
directors have just issued their eighth annual report and 
balance sheet for the year ending April 2, 1881. At the 
end of the previous financial year the directors secured 
several good orders, which improved the present year’s 
returns. The profits from all sources in the twelve months 
amounted to 59,0121., which included 80261. received for 
renewal of leases, which with a sum of 16,289/. brought 





3405 dols. 





forward from last year, makes a total profit of 75,302. 
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Deducting from this sum interest on loans, &c., amounting 
to 11,7491., there is a disposable balance of 63,552/. The 
directors recommend a dividend of 4 per cert. on the paid- 
up capital, and write off 80001. from the expenditure on 
capital account during the year, leaving 23,0521 to be 
carried forward to next year. The sinking of the Pochin 
Pits, improvements at the other collieries, and the erection 
of new blast furnaces, have absorbed a large sum which the 
directors feel satisfied will result in considerable augmen- 
tation of the profits in future years. The sinking of the 
Pochin Pits has been successfully prosecuted, and coal 
won at a cost within the directors’ estimate. The 
directors are giving their carefal attention to the desir- 
ability, or otherwise, of erecting steel works at Tredegar. 


Failure of a Viaduct.—A viaduct in course of construc- 
tion between Bala and Festiniog has given way. The 
estimated loss to the contractor is 12,0001. 


Cardif Tramways.—A new tramway between Roath 
and Grangetown is being proceeded with rapidly, the whole 
of the line from opposite the end of Zinc-street to Bute- 
terrace having been laid. Owing to the deviation from the 
intended line of the tramway in Adam-street, it has b-come 
necessary to take up the pitching or the south side of the 
street between Pellett-street and Morgan-street, and to 
macadamise this portion of the roadway, and also to lay 
down a channel along the present kerb line. The expense 
of this work will be borne by the Tramway Company. 


Newport.—The clearances last week showed a substan- 
tial increase. Steam coal shippers have been busy in dis- 
posing of their engagements, and in some cases the tension 
has been so great as to preclude sellers from quoting for 
anything like forward shipments. Under these circum- 
stances prices have, of course, remained firm. There is no 
change to record in connexion with the local iron and steel 
trade; values remain as recently reported ; and the works 
are still employed with tolerable activity upon the orders 
in hand. Two or three large cargoes have been got off 
since the last report. The Bilbao tides have brought up a 
large quantity of ore during the past week. The price of 
this article, however, continues low, and business is, there- 
fore, difficult to effect. 

Penarth Dock Ertension.—In connexion with the above 
scheme boring operations were commenced on Thursday, 
and it is anticipated that the general works of excavation, 
&c., will soon be in full swing. 


Cardif'—A continued pressure for coal has marked 
local trade. Advanced prices have, therefore, been 
demanded and obtained. With regard to the leading 
houses, long seams are the general rule, and holders of the 
best coal have evidently good ground for standing out for 
substantial prices in the future. On Friday, the coal 
clearances from Cardiff represented nearly 36,000 tons. 
Patent fuel remains in moderately good request, and prices 
are without change. A few parcels of iron have been got 
off during the week. Imports have been moderate in 
quantity. The arrivals of iron ore tave been limited, and 
in the price obtainable for this article there is also no 
improvement to report 

NOTES FROM THE NORTH. 
GLaseow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market opened 
firm last Thursday, with a moderate business done during 
the forenoon at 47s. one month, 4s 10d. cash, 46s. 10d. one 
month, and 46s. 8]. prompt, the close being buyers at 
i6s. $id. cash and 46s. ld. one month, sellers asking }d. 
per ton more. In the afternoon a fair amount of business 
was transacted at 46s. 10d. down to 463s. 81. one month, 
also at 46s. Sd. to 46s. 64d. cash ; and buyers remained 
over at the lower prices, sellers very near. After a slight 
‘‘spurt’’ the warrant market fell dull on Friday, and 
closed with prices as on the preceding day. On the week, 
however, there was a decline to the extent of 34d. per ton. 
Prices rose in the morning from 46s. 7}d. to 463. 9d. cash, 
and from 46s. 8d. to 46s. 10d. one month, and buyers 
offering a penny lower. The quotations receded in the 
afternoon from 46s. 9d. to 46s. 6jd. cash, and from 
46d. 104d. to 46s. 8d. one month, the market closing with 
buyers at 46s. 6d. cash and 46s. 8d. one month, and 
sellers near. Monday’s market was strong at the opening, 
and prices met with a steady improvement to the extent of 
6jd. per ton, and closed firm. There were transactions 
during the forenoon at from 46s. 10d. to 47s. 1d. cash, and 
from 47s. to 47s. 24d. one month, and at the close there 
were sellers at 47s. ld. cash and 47s. 24d. one month, and 
buyers near. The market was steady in the afternoon, 
and the quotations were 47s. 104d. to 47s. 1d. cash, and 
17s. 2d. to 47s. 2id- one month; and the market 
closed with sellers at 47s. 1d. cash and 47s. 2}d. one 
month, and sellers asking 4d. per ton more. Yester- 
day’s warrant market was also firm at the opening, but a 
weakness subsequently set in, and prices at the close were 
from lid. to 2d. under those of the previous day. In the 
course of the forenoon 47s. 1}d. various prompts was paid, 
and up to 47s. 5d. one month, then 47s. 3d. one month was 
accepted, and 47s. 1d. cash, the close being buyers at 
47s. 2d. cash and 47s. 34d. one month, and sellers near. A 
moderate amount of business was done in the afternoon at 
47s. 14d. to 47s. cash, and at 47s. 3d. down to 47s. 1d. one 
month, and the close was sellers at 47s. cash and 47s. ld. 
one month, and buyers offering 1d. per ton less. The 
market was quict at the opening this forenoon, 46s. 11d. 
cash, then 47s. 1jd. and 47s. 2d. one month being paid; 
then there was a return to 47s. various prompts, but again 
47s. ld. cash paid, the market closing with sellers there, 
and buyers near. ‘There was a moderate business reported 
in the afternoon at 47s. to 46s. 11d. cash, and 47s. 14d. to 
47s. ld. one month ; and the close was buyers at 46s. 10}d. 
cash and sellers at 46s. 114d. A certain degree of increased 
strength is perceptible in the pig-iron warrant market this 





week, but in some measure it may be due to the fact that 
the proprietor of Clyde Iron Works (Mr. James Dunlop) 
has resolved on putting his furnaces out of blast in the 
course of ten days or so, with the intention of not relight- 
ing them until there is a distinct improvement in the iron 
trade of the country. The prices, however, have likewise 
been pretty well sustained by the report as to the 
favourable shipments of pig iron last week. In the 
mean time, however, it should be mentioned that too 
much weight should not be attached to the blowing 
out at the Clyde Iron Works, as there are rumours 
of other firms putting additional furnaces in blast. 
Again, it is urged that a lessening of production is not the 
healthiest way of bringing about an improvement ; more 
may be expected from the signs—though not, perhaps, so 
strong as could be desired—of general improvement in the 
tone of business from the different centres of manufactur- 
ing industry. The demand from America has not yet 
taken the dimensions that some people had anticipated, and 
cannot be considered to be more than very moderate. 
There is, however, a little more iron now going to the Con- 
tinent ; but still the improvement is not very marked. It 
may be that the increased freights asked have to some 
extent checked the shipments to the United States and 
Canada. The stock of pig iron in Messrs. Conral and 
Co.’s public warrant stores up to the end of last week 
amounted to 563,932 tons, the increase for the week being 
1606 tons. There are still 120 biast furnaces in actual 
operation as against 116 at this time last year, and 90 at 
this time two yearsago. Last week’s shipments amounted 
to 13,537 tons, as compared with 9507 tons in the corre- 
sponding week last year, the increase being 4030 tons ; 
since Christmas, however, there has been a decrease 
amounting to 108,028 tons. 


The Forth Bridge.—The advisability of proceeding’ with 
the railway bridge over the Forth at Queensferry was con- 
sidered at a meeting of the directors held in Edinburgh 
this day week, and it was announced on Monday that the 
scheme, which provides for a bridge over the Firth of 
Forth, together with approaches on each side, is likely to 
be proceeded with. In the original Bill there were certain 
guarantees given by the great railway companies, but after 
the catastrophe with the Tay Bridge there appeared to be 
considerable hesitation as to the future steps to be taken 
in relation to the Forth Bridge, and a Bill was introduced 
into Parliament for the abandonment of the scheme. It is 
now stated that it has been arranged by the various com- 
panies concerned, namely, the North British, Midland, 
North-Eastern, and Great Northern, to modify the 
arrangements embodied in the former Bill, so that the 
Forth Company may be able to complete the undertaking ; 
and it is expected that improvements will be made in the 
route to the North in addition to those which will be 
secured by the construction of the bridge itself. The Bill 
lodged for the abandonment of the undertaking will be 
withdrawn in the course of a few days. 


The Strike at Newton Steel Works.—After a struggle 
which lasted over five weeks, an agreement was arrived at 
last Saturday with the men on strike at Hallside Steel 
Works. The cause of the strike was the refusal of the 
Steel Company of Scotland to comply with the demand 
made by the melters for an increase in the tonnage rates 
for common steel so as to make up the deficiency of wages 
which ensued upon the making of all the superior brands 
of steel at the Blochairn Works, and the strike tas ended 
by the men yielding their point. Indeed, advantage has 
been taken of the dispute to make a new arrangement 
with most of the steel melters, which will make a con- 
siderable recuction on the wages formerly earned, and 
many of the hands who did not strike, but who were thrown 
out of work by their fellow-workmen, have also had their 
wages reduced. The first hands on the furnace are to 
receive the same tonnage rate as before the strike, but the 
second an third hands are to get a fixed wage and no 
tonnage rate—the daily wage being in the one case from 
53. 9d. to 5s. 6d., and in the other from 4s 6d. to 4s., these 
being somewhat less than the former daily average. Work 
was resumed on Monday. 

The Makdougall and Brisbane Prize:—The Council of 
the Royal Society of Edinburgh have awarded the Mak- 
dougall Brisbane Prize for the period 1878-80 to Pro- 
fessor Piazzi Smyth, Astronomer Royal for Scotland, 
for his paper on ‘‘ The Solar Spectram in 1877-78,”’ which 
was printed in vol. xxix. of the Society’s Transactions. 








Tue MAXIM SysTEM oF Etectric LigHtinG.—In the 
notice of this system, which appeared in our last week’s 
issue (see ENGINEERING, page 618 ante) we regret that, 
through the unintentional transposition in type of a line of 
manuscript, Mr. Joseph Lockwood—the scientific represen- 
tative of the United States Electric Lighting Company— 
was referred to as ‘‘one of the electrical staff of the 
Weston Electric Light Company,’’ the latter description 
being intended to apply to Mr. Charles W. Farquhar, 
who was erroneously described as an assistant to Mr. 
Lockwood. 

A CoLorapDo CAVERN.—A great cavern was discovered in 
June, 1880, in a canon in the Rocky Mountains in Colorado. 
At the upper end is a spacious hall about 200 ft. in length, 
and decorated with a profusion of stalactitic formations, in 
some cases translucent and in others varying in colour 
from red to pure white, sometimes coated by delicate frost- 
work. About 30ft. beyond, and connected by a narrow 
passage, is a series of rooms containing many curious and 
beautiful objects, including a set of musical stalactites. 
Other apartments are reached, some by descending through 
a deep pit by means of a rope, others by climbing steep 
acclivities. Forty rooms in all have thus far been explored ; 
and according to the accounts given the attractions increase 
as exploration penetrates the mountain side. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIppLi“sBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
large attendance on ’Change at Middlesbrough, and prices 
were stiffer. Messrs. Connal and Co., the warrant store- 
keepers here, had in stock 175,974 tons, which is an 
increase of 762 tons on the previous Tuesday. At Glasgow 
they hold 564,032 tons. In different parts of England and 
Scotland blast furnaces have been put out, and the total 
production having been reduced makers are hopeful that 
better prices will be obtained. Sellers quoted No. 3 Cleve- 
land pig 37s. per ton, and buyers were willing to pay 
36s. 9d. Shipments are active, and there is a better 
demand both for export to Continental places and coast- 
wise, the home consumption having improved. Only one 
furnace is spoken of as likely to be put out in Middles- 

brough, and that is only for repairs. 


The Manufactured Iron Trade.—There is a continued 
good business being done in the manufactured iron trade 
in the North of England. All the works are kept well 
employed, and orders are coming to hand satisfactorily 
although prices are low. Ship plates are in good request. 


Engineering and Shipbuilding.—On the northern rivers 
both engineers and shipbuilders are kept busy, and are 
likely to be fully employed the whole of this year. The 
wages question amongst tue Tees shipbuilders is practically 
settled. The men are holding meetings, but they are 
merely discussing details, the advance asked having been 
conceded, the time at which it is to take effect being the 
only matter requiring ratification. ’ 


The Steel Trade.—Messrs. Bolckow, Vaughan, and Co., 
of Middlesbrough, have received an order from the Dutch 
Government for 6000 tons of steel rails. 








Sutron Bripce Docxs.—The following particulars of 
the Sutton Bridge Docks, to the failure of which we refer 
in another column, will be read with interest. They are 
taken from the Lincolnshire Free Press, and were written 
before the accident occurred. The dimensions of the docks 
ure as follows: Length, 1415 ft., width 400ft. Thearea is 
13 acres, not including the lock and entrance. The depth of 
water at ordinary spring tides is 24 ft., at neap tides 18 ft. 
The height of the quay above the dock bottom is 33 ft. The 
total length of the quays is 3630 ft. ; the sides are reduced 
to an angle of 45 deg., or 1 to 1, and are protected by 
Portland cement concrete, 15 in. thick, in the proportion 
of seven parts of sea shingle and sand to one of cement. 
This has made a most substantial facing, and is appa- 
rently harder than stoue. On the east side, for nearly 
750 ft., a timber jetty has been erected, which prac- 
tically reduces the slope to a vertical wall, and will be 
found of great service in unloading vessels, as they can 
berth close up to the side. On the west side is a 
concrete coal jetty, fitted with Sir William Armstrong’s 
hydraulic machinery, cunstracted to lift trucks 20 ft. high, 
and tip the coal into vessels; also an anti-breakage crane to 
lift 27 cwt., with a capstan capable of exerting a strain of 
2000 lb. for transporting trucks. The north end has a flat 
slope 6 ft. below the quay level, or an inclination of 1 in 
10, for the purpose of unloading timber. The lock is 
200 ft. between the gates and in width 50 ft., the depth of 
water being the same as in the dock. This has been the 
most costly part of the work. The foundations were laid 
between rows of pitch-pine timber 2U ft. in length, and 
12 in. square, driven 8 ft. below the foundation. Nearly 
40.000 cubic feet of timber were used for this purpose, 
three-parts of which have been left in. Cross rows were 
driven at intervals ; the earth was removed from within 
and replaced by concrete of the same proportions as the 
dock sides. The depth from quay to bottom is 43 ft., or 
10 ft. below the sill. The whole of this work is in concrete, 
faced with blue bricks. The sill and hollow quoins are 
granite ; the wall quoins and coping are freestone. The 
lock appears to be particularly well built, and is a credit 
alike to engineers and contractors. The gates are of 
a very ponderous appearance, but are a splendid piece 
of workmanship. ‘hey are perfectly water-tight. The 
posts are of greenheart from Demerara, a very hard wood, 
and durable in water. They are 34 ft. in length and 2 ft. 
square. The ribs or crossbars and planking ure of pitch- 
pine of large dimensions. Each gate weighs 35 tons. At 
present they are worked by manual labour, but of course 
will eventually be opened and closed by hydraulic power. 
In the brickwork 14 million of red and blue bricks have 
been used, set in cement, the blue brick making very sub- 
stantial facing. We may mention that not a single par- 
ticle of lime has been used throughout the works, as a slow 
setting Portland cement is almost as tough, and for water 
work very much more durable. About 25 miles of perma- 
nent way have already been laid in the dock railway, and 
the sidings in connexion. The total excavation in the 
dock and lock is nearly 600,000 cubic yards, during the 
excavation of which 1,700,000 cubic yards of water have 
been pumped, or nearly three times the quantity of exca- 
vation. ‘Ihe cost of this must have been something enor- 
mous. The cement concrete used in the work is 32,000 
cubic yards, in the manufacture of which about 32,000 
cubic yards of sea shingle were used, and 64,600 bags of 
Portland cement, which have all been obtained from 
Pattrick and Son, Dovercourt Cement Works, Harwich, 
and have given capital results. Most of the timber used 
for piles has been pitch- pine, the remainder has been 
creosoted Memel, used in the lock foundations, dock jetty, 
and staging at the river entrance, the gates, warehouse, 
&c. Considerably over 150,000 cubic feet in the aggregate 
have been used. The ashlar or freestone is from Bramley 
Fall Quarries, near Leeds. The granite is from the Shap 
Quarries, Westmoreland, the total cube of which is nearly 
18,000 cubic feet. 
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AMES, &c. 
OF PAPeLiCAits, 





R. y and J. Hotson, 
7. 7 Elland. 
Pickering. Pickering, 


Newton. Aussey and 
Dodd. 


Newton. Hussey and 
Dodd, 
Mills. Von Skoda, 
. Maumené 
W. J. Hopkins, 
Worcester 
Edwards. Duler 
Clark Mayo and 
Perry. 
Clark. Afrrood and 
Driscoll, 
J. Webster, Solihull. 
Sombart. Gla/fey. 
Haddan. Oldreive, 
Haddan. Swbra, 
Haddan. Prevost, 
Haddan. Beaudry. 
Haddan. Shave, 
Lake, Stockman, 


I, J. Glerum, Chris- 





ABBREVIATED TITLES, &c. 


' 
| Looms for weaving. 


Distributing and measuring water 
for gas scrubbers, &c. 

Looms for weaving. 

Electric lamps for bringing a 
number of carbons successively 
into circuit, and for varying or 
extinguishing the light. 

Supporting and protecting wires for | 
electrical a. 

Kneading, &c., dough for bread. 

| Manufacture of taryta. 

| “snouns and contracting fire- 


Tates. 

Fastening for the parts of furniture. 
Foot-power mechanism for ma- 
chines. (Complete specification). 

Moulds for plastic materials. 





| Manufacture of aluminium. 
Preparation of materials for polish- 
ing 
Tric lea 
Steely 
Coverings for rollers in spinning 


| achinery 
Machine Dammers. 
Ships’ pens for cattle. 
| Ice-making apparatus. 
| specification). 
Locks and keys. 


(Complete 


tianssund, Norway. | | 


Lux, Ludwigs- 


hafen-on-the-Rhine. 


Lake. Fairbairn, 
W. Harrison, Man- 
chester. 
e, Clark, 
Clark. 


Schweizer, 


Lauckner. War. 
J. Guthbert, Land- 

rt, and G. H. 

ig, Portsea. 
Brandon. Sepulchre. 
Brandon. Lang & Son, 
8. Rigby, Blackpool. 
H. Rees, L 


J. Boardman, Rain- 
ford. 
L guahsabere, Sal- 


‘ord. 

J. Mitchell, Sheffield. 

J. Clough, Keighley, 

Beck. Labarbve, 

ws. = Suse: West- 
minste’ 

A. Muirhead, West- 
minster. 

W. P. Granville, Lon- 


don. 

Wirth. Fehr. 

G. A. M. d'Haisne, 
W. Downie, Wood 
Green, and W, F. 


Lotz, London. 
Lloyd Wise, Roux. 


W. Crookes, London. 





ondon. 


A. ) Bricknell, Lon- 


J. a London. 


Lunt, McLean in 
art, 

G. Hodson, Lough- 
boro 


ugh. 
Morris. Bonthouz. 


J. Jameson, New- 
castle-upon-Tyne. 

8. Owen, London. 

W.C. Dixon, Basing- 


stoke. 
J. Pulford, London. 
Lake. 


tional Pavement Co, 


The Interna- 


Desulphuration of liquids and 


Grate-bars. (Complete specification), 
| Velocipedes, &c 
| Telegraphic or telephonic con- 


ductors or cables. 
Electric clocks. 
cation), 


(Complete specifi- 


Burners and chimneys for lamps. 
Manual lever hammer. 


Lamps for mineral oils. 

Wire pene for paper-mills, &c. 

Fire-lighte 

Covers for Portfolios, &c., of metal 
with flexible joints. 

| Apparatus for cleaning potatoes, &c. 


Leggings and gaiters. 
Copying-presses. 


Washing of wool and oa fibres. 
Cooking eggs by hotair. 
Sunlights. 


—- accumulators or secondary | 
teries 
Electric bells, relays, &c. 


pasties 8 4 eageating bottles. 
Lace-up boo 


Machinery for securing the tops, &c.. 
of metal boxes. 


Effecting distribution of fluid in 
motors, &c. 

Electric iamps, and apparatus for 
electric lighting. 


Velocipedes. 


Ventilation of mines. 
Wrenches and drills. 


Architectural embellishments in 
imitation of marbles, &c. 

3 —~¥ the upper leathers for 

Governing dynamo-electric ma-'! 

e8. 

Ball cocks or valves. 

Tools for drawing out tubes from 
boilers and for extending tubes. | 

Musical instruments to be played 
by tune bands or music sheets. 

Apparatus for drying materials. 

| (Complete specification), 





I. Bell, F. G M. | Facilitating the transport of car- 
Stoney, and W. E. | riages and cattle over rivers. 
Rich, Westminster. 

W. Suse, West- | Gas cooking-stoves. 


minst 


J. H. Slatier, Salford | 
Priors. 


Davies. 


South- 


0) 
Reddie. 
M. Wilson, 


Valves in place of slide valves. 
wr = mechanism 


udece for matches. 


FE of alarm 


war 
Ww. W. or | Drea millstones, &c. 


London, and 
o. Melman. Poole 


| 
a. ht, Porte- | Compositions for forming blocks for || 
‘ig = g || 





2647 
2648 


2649 


2650 
2651 


2652 


2653 
2654 


2655 


2656 
2657 
2658 
2659 
2660 
June 
18 
2661 
2662 
2663 


2664 
2665 


2666 
2667 

2669 
2670 
2671 
2672 
2673 
2674 


2675 
2676 


2677 
2678 


2679 
680 


2681 


2682 
2683 


2684 
June 


2685 
2686 
2687 
2688 
2689 
2690 
2691 
2692 


2693 
2694 


2895 


a | ABBREVIATED TITLES, &0. 


J. Massey, Notting- 


E. and T. A. Under- 
wood, 


ham. 
N. Fraiser, Arbroath. 
8. Hodgkinson, Man- 


Richter. 

. Johnson and 
a.” hillips, 
og, Chalten. 

x S Cox, Maid- 


H. Slack, London. 


F. Siemens, Dresden. 
D. Evans and A. E. 
Tucker, Rhymney. 
H. Brandes, Ham- 
urg. 
Haddan. 


Codron, 


Birming- 


F. A. Whelan, Lon- 


don. | 
F. Cooper, Hands- | 
worth. 
R. Kitchen, Man- | 


chester. 

C. W. Pinkney, Smeth- 
wick 

J. Wilson, London. 


Groth. Raule. 


burgh. 
C. Scheibler, Berlin. 


G. Brown, Glasgow. 
Cc. W. Siemens, West- 


minste 
“Sage, Wal- 


ulwich. 
F. R. A. Glover, Isle 
Wight. 
J. Bourne, London. 
J. Gordon, Birming- 


ham. 
A. D. Roth, Black- 
th. 


hea 
F. W. Woodman, 
Brix 
Clark. Gessner 
Z. cetee q, Paris. 
. Sel 
; cGlashan, 
Leith. 


W. Jamaiker, Berlin. 

A. Cooper, Clerken- 
well. 

G. Brocklebank, An- 
nerley. 

E. Walker, Newark. 

Groth. evi, 

G. Anderson, West- 
minster. 

Mills. Lunant, 


W. Story, Linslade. 
W. oa Deptford, 


Stoppers for aerated water bottles. 
Distance indicator. 





Plaiting fibrous materials, &. 
Window blinds. 


Reading tables. 


Floating apparatus for generating | | 2701 


electricity for electric light. 
Gas stoves. 
Cigarettes and cigarette papers. 


Lam 


gs. 
Knives for peeling fruits, &c. 


Safety valves. 
Corkscrews. 


Apparatus for protecting the opera-| 
tor in discharging liquids for || 
horticultural purposes, &c. 

Switches for tramways. 


Gas engines. 


Storage and transport of perishable 
goods, &c. - 


| Locomotives 
B. Blaikie, Edin- | 


Working moving-object target. 
Manufacture of gypsum and mag- 
resia 


Sewing and binding books. 
Manufacture of steel. 


Rowing boats. 


Stoves. 
Book-cases, &c. 


Apparatus for raising patients from || 
oo beds, supporting them, &c. 
Glass holders of gaseliers, &c. 

Saving life, &c., at sea. 
Bottle-stopper. | 


Feeding fibrous material to carding 
engines, &c. 


Stool to prevent sea- sickness. 


Court, Rother- | 
hithe. 
W. J. Fuller, Lon- | 


on. 
I, Delcambre, Brus- 


sels. 

N. Macbeth, Bolton. 

W. Grimshaw, Ash- 
ton-under-Lyne. 

J. Rettie, London. 

A. Lafargue, Kensing 


ton. 
L. Marx, London. 
L. H. Pearce, Ham- 
mersmith. 
—* ae, 
ming 
Ww. oT Thanet. 
W.E. Everitt. 
mingham. 


Cements and compositioas, 
Rope compressor. 


Food for cattle. 
ers, &., 
c 


Gardeners’ clipping shears. 


Harrows. 
Safety pins. 
Gas retorts, 


Obtaining motive power. 
specification), 

Rail joints for railways. 

Treating tan or spent bark to render 
same suitable for u3ze in ma- 
nufacture of paper. 

Extracting metals from ores. 


Type composition, distribution, and 
justification machinery. 


(Complete 


| Mill gearing. 


Felt hats. 


Folding seat. 


Bir- 


Bir- 


H. J. Ramu, Brussels. 


8. R. English, Not- 
tingham. 

A. Damman and A. 
Cassard, Brussels. 

J. M. Gorham, Lin- 


Bicycles, tribicycles, &c. 


Fastenings for bags. &c. 
One-wheel velocipedes. 


Lamps. 

Soaps, &c. 

Tubes of copper and brass. 

Breaking stones, ores, &c., and sort- | 
ing the pieces. 


Envelopes. 


| Parquet flooring. 


coln | 
Ww. A. Hudgel, Hendon. 


| 
A. pone, Manches- 


Desprin, 
Collette. 


guanate. 


Mewburn. Dequoy. 
W. H. Bulpitt, Bir- 


mingham. similar lamps. | 
W. Hagelsieb, London. —— for destruction of es 
0. 


Governor. (Complete specification.) 
Holders for joining and making) 
soldered connexions to piping. 


for washing, brewing, || 


1] 


Application of colouring matters to | 


fabrics 


Lamps for sewing machines, &c. 


Schlotke and | 


Filter presses. 
Printing and rolling machines. 


Hackling or combing flax, &c. | 


Lamps, particularly railway and) 


| soe, | 





| ‘and NAMES, &c., 
Dates. OF APPLICANTS. 
June 


ps. | 
Bessemer converter and furnace 
lini: 


20 | 
2696 J.F. Walters, London. 


2697 | J. West and J. Fish, 
Blackburn. 
| 2698 | G. H. Heinke, London. 


2609 | W. Lorenz, Carlsruhe. 


2700 | Benson. 


. Lazerges, Paris. 
2702 it J. Heu, Paris. 


2703 | J. Richardson, Lin- 
|  coln. 

2704 | J. F. Walters and W. 
| Pickering, London. 

2705 Boult, Danziyer and 

2706 | | Mhamjeon. Sallade. 

707 | | Lake. 


2708 | Browne. Wensch, 


Oexle, 


Ramsay, 


ABBREVIATED TITLES, &c, 


Boot and shoe closets ont cleaning 
apparatus combined 
Looms. 


Diving apparatus. 

Machines for pressing wads of wax 
between two punches 

Roller mills for treating wheat, &c. 
(Complete specification), 

Canvas stretchers for oil-pictures. 

Envelopes to prevent clandestine 
opening of letters. 

Electric appliances for moving, &c., 
tram and like carriages. 

School slates. 


Chain-making machines. 


Fixing and finishing folds of plaited 
fabrics. (Complete specification), 
Treating liquids for prams and 

oxidising or “ ageing 
Escapement for watch rn} “clock 
movements. 





GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Lists of 


Applicat 


tons for Patents, 


1.—Announced June 17. 















































No Name. No. Name. No Name. 
1881 1881 
1322 Johnson 2356 ~=—s Bell and 2390 | Lake(/ebard) 
(Sendey) Ramsay. 2400 ~=~Farrow and 
1676 Johnson Greig Jackson 
(Faure). 2 Koe. 2402 Hawkes and 
Whitehead. 2366 «©=Engel (GuAl Bowman. 
Ewens. & Harbeck).| 2404 Seager. 
Browne 2368 Specht 2406 Chrystal 
Palmer. (Schumann 408 §6Clark. 

2 Clark \O'Nei))| 2370 Newton 410 Clark (Reese) 
2532 «Gray (Nathan) 2414 Sparling. 
2336 | Haddan Scott. 2416 Wolff 

(More!). Wenner. (Jdrgensen 
2338 «©Davison. Bauer é& Lorenz) 
2340 Turton and (Jacquet & | 2418 Steer and 
Allibon Thirion). Sheldon. 
2342 Firth, Firth, | 2382 Bonneville 2420 Henderson 
and Firth. (Blake). (Russel/). 
2344 Gadot. 2386 Haddan 2422 ~Lake 
2348 | Pegier and (Anderson) (Jacquet). 
Watson. 2388 Lake 
2350 Clegg. (Lachaize & 
Teteruide). 

Il,—Announced June 21. 
SSS oo 
|} 1881 | 1881 1881 
| 751 | Stone 2379 | Alexander 2417 Duke 

1675 | Elliot (Géeny) 2421 «Evans and 
| (Outrive). 2381 | Bonneville Jarrett. 
1979 | Beck (/ung- (Guillebaud) 4 2423 Wise 
| mann) 2386 | Haddan (Grouven) 
| 2085 | Chandler and ( Bvans). 2425 = Palliser. 
| Chandler. | 2387 | Gibbons 2427 © - Martin. 
2155 | Sleep. 2389 | Lake 2429 Mainwaring. 
2181 | Morton. | (Willms, 2431 ~=Ford. 
2269 | Smith, | Lequin,and| 2433 Dewar. 
| Cutler, and Gallots) 2435 Payne and 
| Shaw. 2391 | Solvay. Fisher. 
Goodall 2397 | Thompson 439 Versmann 
| Seott. (Lages and (Meyer and 
| Pocock. Pages). Co.) 
| Neil and 2401 Cooke. 2441 Lake (Beau- 
| Kerr, 2403. Brown and court). 
2367 | Dennert and Michell. 2443 «Von Ullner 
| Lind. 2405 | Beck 2445 Edmondsvn. 
2369 | Cohné, (Dubriel), | 2447 Moss. 
Annandale. | 2407 | Clark (//ape | 2449 Boys. 
| Lister. | and Oliver.| 2451 Nadal. 
3 | Newton 2409 | Maschwitz 2453 Herd. 
5 | (Hussey & (Grell). 455 Sturge 
| Dodi), 2411 | Aylward. and Grubb. 
2377 Digby 2415 | Cocks. 








|| INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 


COMPLETE SPECIFICATIONS. 


For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 




















No Name No. | Name. No. | Name, 
1881 . 1881 1881 
2543 ~~ Boult, 2587 | Lake 2622 Lake (Tie 
(Higgins), | (Stockman), Interna- 
2566 | Tra 2590 | Lake tional Pave- 
2578 | crk (Mayo (Fairbairn) ment Co.) 
and Perry).| 2593 | Clark 
| (Schweizer). 
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June 24, 1881.) ENGINEERING. 653 
PATENTS IN RESPECT OF WHICH THE THIRD YEAR’S STAMP 4063. Umbrella Furniture: B. B. Cox, London. 
HOTICES TO PROCEED. DUTY OF 50/, HAS BEEN PAID AND REGISTERED. (6d. 7 Figs.—The ordinary springs let into the stick are dis- 
1,—Time for entering Opposition expires Friday, SRE SS? ieee et on pensed with and the tip cap, which is mounted on the runner, 
July 8, 1881. is employed to secure the ribs either in an open or closed position. 
= age: No, Name No. Name. No. Name. (October 6, 1880). 
No.| Name. | No.| Nome. | No.| Name. 1878 1878 1878 4088. Tricycles: R. H. Charsley, Oxford. (67. 
anuunemniel EEL EE eI, Se 2351 | Jobnson 2405 | Thomson. 2882 Doetsch. 2 Figs.]—Is for improvements on Patent 2451 of 1869. The treadles 
1881 | 1881 | 1881 | (Cabanes). are at the end of radius bars and are coupled to the cranks by con- 
442 | Hudson. 630 | Slade, 900 | James. 2455 Alexander 2474 | Johnson 2429 | Hardaker. necting rods which are carried upwards past the cranks and 
595 tend. 633 Sith, , 976 | Lake, (Hub- (Lefeldt and | (Francois). | 2432 Allibone. furnished with handles, (October 8, 1880). 
598 | Pilkington. 648 rury an bell & Ray- Lentsch). 2527 | Siemens 2451 | Franzini. 
612 | Grant Drury, | mond). ¥ 2468 | Warren. (Siemens). | 2463 | Pitt (Pocher). 4114. Machinery for Crabbing, Squeezing, and 
(Moulin). 654 | Sander. 1231 | Ballard. 2367 | Bell. 2540 | Faure and | 2464 | Pitt (Pochez), | Finishing Woven and Knitted Fabrics: G.W. 
616 | Henshaw. 658 | Hamilton, 1233 | Purper. 2466 | Bullivant, Trench. 2467 Shepherd. Hawksley, Sheffield, and w. Lumb, Wakefield. 
617 | Lees and 660 | Tweedale & | 1418 | Strang. 2470 | Gelder. 2600 | Chatwood. 2471 | Hitchmann [6d. 7 Figs.;—The invention provides for stretching the fabric 
Lees. Tweedale. | 1503 | Dufrené. 2400 | Baptiste. 2601 | Chatwood. yey sideways at the same time that it is drawn lengthwise over the 
c19 | Macaulay & 699 | Clar 2157 | Boult (Eck & | 2404 | Boyd 2880 ce 2581 | Yarwood. drying cylinders, so that the “finish” is not afterwards disturbed 
| Ballintine. | 724 | Morton Sons). —_—— = - a wih the Galahion poems. ben is —— iby — a 
621 | Haddan (Mold 743 | Lake »281 | Eli : y nishing machines of expanding devices which draw the 
lenhauer) (Chisholm), 1 oe PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP | cloth to the required width before it reaches the winding-on roller. 
624 | Brydges 788 | Tulley. 2288 | Strang. DUTY OF 100’. HAS BEEN PAID AND REGISTERED. (October 9, 1880). 
| (Finne). 807 Wirth 2308 | King. 4 — wer geet apes 4171. Drawin 
OF f “ nee - & Frames for Cotton, &c.: W. A. 
625 | - — (Goehrung).} 2309 | Smale. No, | Name. No. | Mame. No. Name. Barlow, London. (C. Pfeiffer and H. Offroy, Paris), 
. | a enamine ‘6d. 4 Figs.j}—Is for a stop motion to arrest the machine when 
cainansainaandiiaiia re ee 1874 | 1874 | 1874 the beards of the fibre lap around the toproller. The frame which 
2465 | Price. 2155 | Wise(Yagn). 2560 | Davis and carries the weight for holding down the roller is jointed to a lever, 
I1,—Time for entering Opposition expires Tuesday, | 2111 | Pilkington. Strauss. the longer arm of which is connected to a trigger for throwing off 
July 12, 1881 | the strap, As the fibre is wrapped round the top roller the latter 
~ : rises, and, carrying the frame with it, operates the lever and stops 
j PATENTS WHICH HAVE BECOME VOID the machine. (October 13, 1880). 
8 . 
108i | Palmer. isi Lecornu. seni Johnson 1.—Through Non-Payment of the Third Year's Stamp Duty of 501, Fa ya a. inte and 3. Grosnweed. 
642 | Moon, 772. Howard (Faure), Serna as —" lac » ved gs.j—ihe ropes from 6 necks or 
5 “> - ~ zen 3 w ¢ / 
= — 783 os _ ——. No. | Name. No. ee No. | Cie ruffles of the warp beams are connected to the bell-cranks 6, 6, the 
674 | Beith 785 Ayrton. 2030 | Dixon 1878 | 1878 1878 } 
675 | Paterson. 1302 | Parker, ; (Rumpf). 2238 | Appleby. 2268 | Fraser and | 2300 | Haddan | 
682 | Wilde and 1322 Johnson 2136 | Dixon 9936 
Coster (Sendey) (Konig) 2239 = ‘ ” = = and (| 
= an Ag is a ¥) v). arclay). 2269 uy. | uprat). 2 
oS 1S | 2196 | Abel 2241 | Gedge | 2270 | Entz. 2301 | Perkins. i 
on | frott 1482 English. (Tachikolegy (Gordon and | 2272 | Storey and | 2303 | Prioux. 
695 Sellers 1511 Heaps. ; & Kleiber). Duggon), Westley. 2312 | Rettie, | 5 
705 | Fletcher. | 1504 | Wildand’ || 2279 | Croseby ana | 2243 | Spencer. | 2274 | Nightingale. | 2220 | Ents. 
3 | Fula” Lad a Oe xd 2244 | Golding. 2280 bel 2321 | Sézille. RS 
=30 | Patterson & | 1581 | C a ; Cain hed 2246 | Chalamel. (Rousselot), | 2323 | Bonehill. iN ] = 
seed Vie sone aeee wg 2345 | Lake (Petri). | 9249 | Hillmann. 2284 | Fishwick. 2325 . Jeffrey. 1} } 
oo | wie ude -* 2578 | Clark (Mayo | 9951 | Miller. 2289 | Clark (Afoss, | 2327 Jensen ! 
‘ ikerson. (Frick). and ver'y).| 2252 | Helmholtz. Smith, and (Doubleday). |\CA 
2254 | Cowley. Hill), 2528 | Paul and t 
2255 | Marshal! and | 2293 | Wilson. Haythorn. 
PATENTS SEALED. | Lister, 2294 Neuberg 2329 =Hailwood. 
: 2257 | Grey. (Zadig). 2330 | De Pass. other arms of which are coupled by a rod 9, which is formed of 
I1.—Sealed June 17, 1881. 2258 | Morton. 2296 | Stannah and | 2332 Abel (Peyer). | two parts connected by the springs 20. By turning the handwheel 
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past the magnet 6, which detains partiles of iron, between the 
roller and the bed, and falis through the vibrating screen L into 
the box L’. The bran and light particles are withdrawn by the 
fan G", The invention comprises means for accurately adjusting 
the positions of the roller and the bed. (August 14, 1880). 


4049. Electric Machines: A. W. L. Reddie, 
London. (4. Biloret and C, Mora, Paris), [6d.}—Consists of a 
wheel on a horizontal shaft carrying a number of bobbins of 
insulated wire retained between iron cheeks. This part of the 
arrangement is somewhat similar to a Siemens alternate current 
machine, The field magnets are four vertical coils with iron cores 
and polar extensions carried out towards the bobbins on the 
rotating wheel. It is stated that ‘by this invention the induced 
current is passed round all the poles of the fleld magnets at once, 
and a current from each pole where the wire of that pole comes 
out can be utilised.” The result is that a Gramme or a Siemens 
machine constructed thus could burn four lights at once. 





(October 5, 1880), 


Stranded Vessels: D. H. Sisson,Goole. [éd. 4 Figs.) 
— I'he vessel is tilled by divers with light metal cases. The water is 
expelled from these cases by air pressure to float the ship. As the 
vessel rises outlet valves in the cases open and allow the air pres- 
sure to gradually escape. (November 9, 1880), 


4602. Machinery for Printing Fabrics: J. Kerr 
and J. Haworth, Church. [(¢. 2 Figs.)—Is intended to 
be applied to the production of that class of printing on calico in 
which it is desired to print a pattern across the piece at intervals, 
the intervals between the cross patterns being greater than the 
circumference of the ordinary printing rollers. A! A*A A4 are 
printing rollers ou which are engraved cross patterns, C is the 
main bowl, Upon an under shaft are cams L! corresponding to 
the number of cross printing rollers, which in revolving act through 
the intervention of the rollers N upon the weighted levers X! and 
Y! which carry the roller A! and its appurtenances, When the 
levers and slides are raised the locking bars O! are drawn under the 
lips X* and lock the arrangement while the cams make a certain 








number of revolutions. They are released by the tappet S which 





ENGINEERING. 


[June 24, 1881. 


























is driven at such a speed as to space the patterns the proper dis- 
tance apart. (November 9, 1880). 


4607. Portable and Traction Engines, &c.: R. 
Brown, Morton, Gainsborough. [8¢ 11 Figs.)—The 
invention relates (1) to mounting a crane jib in portable or 
traction engines with its feet on or over the hind axle bearing 
(2) To the use of the transoms C to receive a heavy article from 
the crane and support it during the movement of the engine. (3) 
To so arranging the driving gear that the second motion pinion or 
pinions can be connected with or disconnected from the first 








L—= 

motion shaft at will, thus enabling the first motion gear and 
countershaft to be utilised for various hoisting and winding pur- 
poses, (4) To an improved double crankshaft formed of two 
single crankshafts united by prolongations of their crank-pins, 
being keyed into holes tored in a balanced cast-iron dise, (5) To 
an improved construction of side brackets to carry the crank- 
shaft bearing formed from flanged plates. (6) To an improved 
fore carriage rendered elastic by a curved bar of steel arranged on 
the top of the axle. (November 9, 1880). 


4608. Generating, Subdividing, and Transmit- 
ting Electric Currents, &c.: C. F. Heinrichs, Lon. 
don. [ls.2d. 40 Figs.}—This invention will shortly be described 
and illustrated in ENGINEERING. It relates (1) to improved forms 
of armatures for dynamo machines. (2) To a method of dividing 
and transmitting the electric current generated in a given section 
of insulated conducting wire of an armature while passing through 
one fleld of the inducing magnet. (3) To improved applications of 
circular carbon pencils in electric lamps, and means for separating, 
feeding, and controlling them. (4) A double circuit arrangement 
for controlling the carbons. (5) To the use of grip levers acting 
as abutments for the points of the carbons. (6) To the construc- 
tion of incandescent lamps. (Novemter 9, 1880). 

4614. Electric Lamps: C. W. Siemens, West- 
minster. [6d. 3 Figs.J}—H is the core of a high resistance 
solenoid coil E situated upon a shunt circuit. To the core are 

















attached rods K L, supported at their other extremities in angular 
beds £1, and armed with ratchet teeth, which ordinarily stand 
just clear of the ratchet wheels C D upon the axes of the carbon 
teed rollers a 6. In operation, as the distance increases between 
the carbons A and B, the resistance to the direct circuit of the 


current passes through the shunt circuit of the solenoid coil. The 
core H is thus attracted upwards, and by its ascent draws up the 
two bars K and L, These, as they retire from their rests £ and /. 
bear against the ratchet wheels U and D, and partly turn them 
round in the direction of the arrows, thus causing the carbons 
to approach one another. Should the carbons be too near, the 
solenoid will have little power, and descending will move the 
tappet lever N, raising the bar M and reversing the motion of the 
feed roller B. The lamp is focussed by the carbon A being fed 
rather faster than the carbon B, and being provided with an abut- 
ment stop P. When either carbon is consumed the upper feed 
roller drops and short-circuits the current through the contact 
screw R or Q. The specification describes a method of making 
the carbon supply continuous by forming the pencils with male and 
female ends that can be joined by cement anda wire pin. (No- 
vember 10, 1880). 


4620. Locks or Fastenings for Bags, Port- 
manteaus, &c.: E. Pfeiffer, London. (/uppe and 
Bender, Offenbach-on-the-Main), [6d. 4 Figs.)-Two long bolts 
extending from the centre of the bag to near the ends are added to 
the lock, so that the bag may be entirely secured at one operation 
(November 10, 1880), 


4629. Ships’ Windlasses: W. H. Harfield, Lon- 
don. [6¢d. 6 Figs.)—The invention consists in driving the 
windlasses by worm gear, Several ways of carrying out the 
invention for hand or power are described. (November 10, 1880) 


4631. Pumps: C. Chapman,Salford. [éd¢. 4 Figs.)— 
The improvements are stated to consist in placing the outlet valve 
above the level of the plunger when in its lowest position to 
facilitate the escape of air, and in the use of a solid plunger 
(November 11, 1880). 


4632. Puddling Furnaces: W. S. Williamson, 
Congleton, Cheshire. [dé 3 Figs.—The object of the 
invention is to cool the furnace bed by a current of air. The 
spaces under the firebars and under the furnace are separately 











enclosed, and air is injected under each from the pipes 7 and n 
The air from A escapes by openings into passages g g', and thence 
by outlets £4. (November 11, 1880). 


4635. Self-closing Cocks or Valves: J. Barr, 
Kilmarnock. [6¢. 8 Figs}—The act of opening the valve 
winds up a volute spring, which when the handle is released 
rotates it in the opposite direction and screws the valve on to its 
seat. Five modifications are shown. (November 11, 1880), 


4636. Furnaces: W. R. Lake, London. (D. Sin/on 
Cincinnati, U.S.A... (6d. 3 Figs.—To prevent the formation of 
smoke a brick arch is built over the inner end of the furnace, 
gradually increasing in thickness, so as to confine the gases as 
they proceed towards the flue. In firing, the incandescent fuel is 
pushed under the arch and the new coal laid at the entrance to the 
furnace, by which arrangement the smoke is passed between the 
glowing fuel and the brickwork and isthere burnt. (November 11, 
1880). 


4637. Machines for Pulverising Materials, &c.: 
T. R.Jordan,London. [6d.)—This invention was illustrated 
at page 542 of vol. xxx. of ENGINEERING. The particles of broken 
material are driven by a current of air up delivery pipes. If they 
are sufficiently small they are carried out of the pipe, but if not 
they fall back again to be further treated. (November 11, 1880) 


4641. Umbrellas, Parasols, &c.: G. G. Lusher, 
Birmingham. [(¢. 158 Figs.}—Relates to details of manufac- 
ture of runners, top notches, and ferrules. (November 11. 1550) 


4642. Lamps for Railways, &c.: J. Thomas, Lon- 
don. [6d. 22 figs.}—Relates (1) to lamps for signalling trains 
on railways; (2) to so arranging the ventilating apparatus of a 
lamp that it operates in a still atmosphere, but ceases to act in a 
wind; (3) to corrugating radially the inside face of the milled edge. 
button, or thumb-piece usually fitted to the spindle of the wick- 








holder, such button being made larger than usual for the purpose; 
(4) to improving the light without the aid of a chimney to produce 
artificial draught, The drawing illustrates the first part of the 
invention. The oil cistern C is attached to the lamp by a hinge and 
catch, and is surrounded by an air space, as is also the combustion 
chamber H. TT are levers which raise and lower the coloured 
glasses RR. (November 11, 1880). 


4647. Apparatus for Sifting Portland Cement, 
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lamp is augmented, and consequently a larger portion of the 





&c,.: 8S. Mayell, Rochester. [é¢. 5 ne cement is 


links [I, The frame is vibrated by four crankshafts BB, and by 
its motion spreads the cement over its surface. The finer portions 
fall through into a box, while the coarser parts escape by openings 
into a spout. The meshes are cleared by a number of balls con- 
fined in boxes in the sieve frame, which, during its vibration, 
strike it at intervals and shake the dust out of the perforations. 
(November 11, 1880). 


4648. Mnehinesy for Land Draining: G. Robson, 
Sunderland, an E. Herdman, Para, Brazil. 
(6¢. 3 Figs.}—The trench is dug by the two sets of dredger 
buckets D' D*, as the machine is drawn or forced across the fleld 
by power applied by an endless rope to the wheel B, The drain 








pipes are fed into the trench from the spout M, and the soil is 
replaced by being delivered from the shoots Q'Q*. When the 
lrain has to be laid at an angle to the surface the bucket frame is 
ay lowered by the bandwheel andscrew P. (November 11, 


4649. Working Chain Cables and Wire Ropes: 
S. Baxter, London, [6d 1% Figs)—The inventor claims 
(1) mounting a cable holder upon a fixed vertical cylindrica! shaft 
or axis through which the driving spindle is passed instead of on 
4 horizontal! axis; and (2) making the grooves in grooved wheels 
for wire ropes of a sinuous form to grip the rope. (November 11, 
1880). 


4650. Anchors, &c.: S. Baxter, London. [é:. 
15 #igs.)—Relates (1) to details of trunnion anchors, described in 
Specification 103 of 1874, and is for the purpose of rendering them 
more certain in their action, less liable to wear, or to become 
choked. (2) To an improved form of shackle for wire ropes. 
(November 11, 1830). 

4656. Lubricating Apparatus for Steam 
Engines, &c.: W. P. Thompson, London. (/. ¥. and 
J. J. Renchard, Detroit, Mich., U.S.A) (6d. 3 Figs.)—The steam 
enters by the pipe G and condenses in the chamber A, from 





which it flows by a cock, not shown in the drawings, through 
the bent pipe K into the gauge glass M. It sinks, drop by drop, 
through the oilin the glass and displaces the lubricant from the 
vessel E, forcing it by the pipes H and y into the steam pipe 
(November 12, 1889). 


4658. Tricycles: E. Hughes, Woolwich. [6d 
4 Figs.}—The vehicle is driven by two persons, each seated over a 
large wheel in the manner of a bicycle. The two large wheels are 
upon one shaft, and the machine is steered by the trailing wheel 
(November 12, 1880) 


4661. File for Holding Letters, &c.: W. Downie, 
Chicago, and W. F. Lotz. London. [(d. 7 Figs.)—The 
letters are placed on a pointed metal rod, When it is required to 
withdraw one of the papers, a second arched rod fixed to the same 
base board is bent over and pressed into continuity with the first 
rod, so that the papers may be transferred to it. (November 12. 
1880,. 


4663. Extracting Oilsfrom Whale, Cod, or other 
Fish: W. R. Deheer, Hull. [tid, 2 /igs.)—The blubber 
and livers are treated in a steam-heated vacuum pan, provided 
with a stirring arrangement, The vapours are condensed as far 
as possible, and the remainder burnt. (November 12, 1880). 


4668.* Steam Engines: C. Cottame, Hammer- 
smith. [2¢)—The object of this engine, the construction of 
which cannot be understood from the description, is to obtain 
sixteen to twenty times as much work out of the steam as is done 
at present, (November 12, 1880). 


4669. Apparatus for the Manufacture of Paper: 
W. H. Richardson and H. Glenny, Jarrow-on-Tyne. 
6d. 3 Figs.J—\1s an improved knotter or strainer to be ased (1) 
for straining half stuff from weeds, roots, and dirt before placing 





it in the beating engine; (2) for straining beaten stuff from half- 
beaten stuff whilst passing through the beating engine; (3) as a 
substitute for the ordinary jog strainer or revolving strainer. ‘The 
vat A is fitted with strainer plates and divided by the feather U. 
Each division has an elastic diaphragm B worked by the crank G. 
The stuff is admitted at P; the greater part of the clean stuff 





fed from the hopper OO on to the sieve frame H suspended by 
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passes through the coarser plates into the first division, The 
remainder, including the dirt, passes on to the second part of the 
strainer surface, and when the dirt has accumulated the sluice 
K is let down and the sieve washed with jets of water. (No- 
vember 12, 1880). 


4673. Preparing and Spinning Cotton, &c.: J. 
Mm. Hethington, Manchester. [8¢. 14 Figs.j—To the 
ordinary nippers which hold the cotton during the combing 
operation there is applied a blade, plate, or bar which presses the 
cotton against a surface upon one of the jaws of the nippers with 
the object of putting a certain amount of pressure or tension upon 
the fibres while they are being drawn forward and detached. In 
Fig. 1, g is the additional blade which presses the fibre against the 





under surface of the upper jaw. The nipper jaw and the pressure 
plate are both raised together by mechanism not shown in the 
drawings, but the plate is subsequently withdrawn to permit the 
sliver to be drawn forward when the feed takes place. Fig. 2 
shows a method of connecting weights to rollers such that if the 
neck does not run true its variations will not be communicated to 
the weight, and consists in the insertion of a spring between the 
hook and the weight. (November 13, 1880). 


4678. Looms: J. Hindle, Blackburn. [4d.)—Is for 
a new form of check strap, The arrangement consists of a stiff 
strap carried in a slide on the sley, and connected by two short 
check straps to the loom spindle. When the shuttle is picked out 
of the box the front check strap is carried forward, taking with it 
the strap in the slide and the back check strap, and leaving the 
latter to hold the picker in position to receive the shuttle on its 
return. (November 13, 1880). 


4684. Furnaces, Ranges, &c. : T. J. Constantine, 
London. [éd. 11 /igs.|}—Relates to details of doors and grates 
of cooking ranges. (November 13, 1880), 


4699. Pulp Strainer for Paper Machines: C. 
Kesseler, Berlin. (1. Zeyen, Raguhn, Germany), (6d. 5 Figs.) 
—The novelty consists in the use of rods, mounted in @ square 
frame movable in itself, and which can be set wider or narrower 
by the displacement of the frame whilst the machine is in motion. 





The frame A is suspended from pivotsaa. Itis jointed at each 
corner, and, by means of the screw d, its figure can be changed 
from a rectangle to a rhomboid, as shown in dotted lines, thereby 
diminishing the space between the bars. The plates b' 6' are so 
broad that some portion of their width always remains over the 
beater wheels when the frame is moved. (November 15, 1880) 


4710* Fire and Burglar Alarms, &c.: W. T. 
Braham, Manchester, (2.)—A trigger apparatus is arranged 
on each window and connected to an alarm which rings as soon as 
the window is opened. In case of fire a tube of india-rubber is 
softened and releases acord. (November 16, 1880). 


4712. Glaziers’ Points or Tacks, &c.: A.M. Clark, 
London. (G. W. Hubbard, Windsor, U.S.A.) [6d. 9 FigsjJ— 
The tacks are cutin lozenge shape from sheet metal. They are 
cemented together in the form of prisms, and are in that condition 
placed in the hopper of a machine by which they are driven one by 
oneinto their places. (November 16, 1830). 


4713. Braces: G. W. von Nawrocki, Berlin. (C 
M. Réimpler, Erfurt, Germany, (4d. 6 Figs.)—The ends of the 
braces that are attached to the back of the trousers are united to 
a ring, through which the web of the braces passes freely. By this 
arrangement, when either shoulder of the wearer is raised, the web 
ean slide through the ring and adjust itself to the altered figure 
(November 16, 1880). 


4716. Autographic Printing: E. Edwards, Lon- 
don. (0, Steuer, Zittau, Saxony), (2d.}—The sheet is written in an 
ink composed of chloride of iron and acetic iron, This is trans- 
ferred in the ordinary way to a gelatinous surface, and copies are 
made from it by passing an inking roller over it covered with 
printers’ ink, and pressing the sheets upon the surface by hand. 
(November 16, 1880). 


4719.* Wooden Ships or Vessels: J, H. Johnson, 
London. (H. XK. Carter, Camden, N.J., J. B, Wood, Philadelphia, 
and J. F. Wood, Camden, U.S.A.) (2d)—Is for dividing the space 
between the inner and outer skins of the ship into separate com- 
partments by partitions between the said skins. (November 16, 
1880). 

4722. Manufacture of Bricks for Buildings, &c.: 
F. Wirth, Frankfort-on-the-Maine. (C. Grunzweig and P, 
Hartmann, Ludwigshafen-on-the-Rhine). [4d.]—The bricks, which 
are intended for internal partition walls in upper stories of houses, 
are made from pulverised cork, clay, hydrate of lime, soluble glass, 
hair, and water. (November 16, 1880), 

4723. Steam Boilers: J. Howden, Glasgow. 
(6d. 2 Figs.}—The boiler is composed of two cylindrical sheils 
united end for end, but not upon the same axial line. One part is 





contains tubes through which the products of combustion go to 
the uptake. (November 16, 1880). 


4724.* Apmaretes for Obtaining Motive Power: 
S. Hill, G. Edwards, and C. G. Hill, London. (2¢.)— 
A spring in the apparatus forms “ a constant and never decreasing 
source of energy.” (November 16, 1880), 


4728. Lamps: S. Pitt, Sutton, Surrey. (W. 3. 
Robins, Cincinnati, Ohio, U.S.A.), (6d. 2 Figs.}—The lamp is an 
argand and is arranged for the combustion of mineral oils. The 
wick is in two parts, the lower one being of cotton and acting 
merely to deliver the oil to the upper one, which is of bibulous 
paper or of felt. The heights of the wicks are never adjusted, the 
regulation of the flame being effected by moving the inner and 
outer wick cases or sheaths by special mechanism. November 17, 
1880). 


4729. Lamps: S. Pitt, Sutton, Surrey. (W. £. 
Robins, Cincinnati, Ohio, U.S.A.). [6d. 4 Figs.] — This lamp 
resembles in many respects the one described immediately above, 
but in p!ace of a chimney it has a central dome acting as a reflec- 
tor and a sir deflector. (November 17, 1880). 


4730. Safety Valves for Steam Boilers: C. 
Stuart, Fenny Stratford. [6d. 4 Figs.)—The object is to 
obtain a more rapid opening and closing of the valve, and to 
utilise the pressure of the steam in lieu of the weights or springs 
usually employed. D is the valve, which has two seats, the lower 
of which is open to the discharge pipe. Through the valve a small 
hole d is bored, which admits steam at all times to the space 
between the main valve and the subsidiary valve F controlled by 














the spiral spring F', The upper and lower sides of the main valve 
are exposed to steam of equal pressure, and it is held to its seats 
in consequence of the difference of areas of the two surfaces. 
When the steam pressure rises beyond what the apparatus is set 
for, the small valve rises, and relieves the pressure on the main 
valve, which “lifts, thus allowing the steam to escape. Directly 
the pressure in the boiler decreases, the small valve comes down. 
the pressure between the valves again becomes more than that 
below the main valve, and the latter closes instantly.’ (November 
17, 1880). 


4734. Hauling and Veering Machines: W. H. 
Harfield, London. [4¢. 2 Figs.J}—The cable is reeved 
round the two multi-grooved wheels C E. The wheel C is con- 
nected to its spindle by a friction clutch, which can be thrown in 





and out of gear by the handwheel D. The drag of the cable upon 
the wheel axes is resisted by the strut F, and by making the wheel 
C and E with shrouds which roll together in frictional contact. 
(November 17, 1880). 


4735. Syphons and Traps for Sinks, Drains, &c.: 
D. Brown, Huddersfield. (4d. 1 /ig.)—In an extension in 
one limb of the trap is a floating ball valve which, when the trap 
is full of water, is forced upwards against an inverted seat, and 
when the trap is empty falls upon a lower seat. (November 17, 
1880). 
4736. Weighing Devices for Railroad Freight 
S: .J. B. Mills, London. (7. W. Minck, Liskowitz, 
Bohemia, and M. Quenstedt, Berlin). (6d. 4 Figs.)}—The springs of 
the car are employed as the weighing device. On the vehicle is a 
scale, and on the axle-box a pointer; the relative positions of the 
two indicate the weight of the load. (November 17, 1880), 


4738.* Locks: M. Volk, London. ([2d.)—A door to 
which this lock is applied cannot be opened until a ticket has 
been placed in a recess, and the act of drawing the bolt punches a 
piece out of this ticket and keeps it as a record. (November 17, 





situated over the furnace and is externally fired, and the other 





1880), 
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4739. Electric Batteries: H. E. Newton, Lon- 
don. (L. A. W. Desruelles, Paris). [4d.}—To render the batteries 
portable the liquids are absorbed by fibrous materials unaffected 
by acids, such as asbestos or spun glass. (November 17, 1880). 


4740. Generators tor Hydrocarbon Engines : I. R. 
Blumenberg, Washington, U.S.A. [6d. 2 Figs.}—Is 
for an apparatus to vaporise bisulphide of carbon or other hydro- 
carbon foruse in vapour engines, The hydrocarbon is admitted 
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from a rose I into the tubes ee closed at the bottom, and is in 
them evaporated. The tubes are immersed in steam and water fed 
from the steam boiler A through the pipes mandz. K is the outlet 
pipe for the vapour. (November 17, 1880). 


4741.* Apparatus for Clipping Horses, &c.: E.de 
Pass, London. (a Société Guillaume et Cie, Paris), [2d.\—Is 
for insuring perfect contact between the movable and the fixed 
combs. (November 17, 1880). 


4742.* Manufacture of Caustic Compounds: J. 
Bowing, Woolwich. (2d.)—The formula is lime bydrate, 
one part; sodium or potassium carbonate, one part; and potas- 
sium or sodium silicate, one part. (November 17, 1880). 


4743." Machinery for Making Sand Moulds for 
Metal Castings: H. L. Wilson and J. Clegg, Clay- 
ton-le-Moors, {Lanc. (2d.)]—Is for improvements on Aitkins 
and Drummond's Patents 1440 and 4321 of 1878, and consists in dis- 
pensing with the hopper and its connexions and employing two 
plates or patterns one at each side of the machine. (November 
17, 1880). 

4744.* Waterproof Garments: I. Frankenburg, 
Salford. (2¢.)—The proofed cloth is lined with seal or imitation 
fur. (November 17, 1880), 


4745* Electric Lamps: J. E.H.Gordon, Dorking 
(2d.]}—When incandescent iridium is the source of light the cur- 
rent of air from the lamp is carried through a passage in which 
the iridium, which is dissipated by the heat, is condensed. (Novem- 
ber 17, 1880). 


4746. Padlocks: D. Waine, Willenhall. [2d.)—Is 
for details of manufacture whereby the usual rivets are dispensed 
with. (November 18, 1880), 


4751. Treatment of Maize: E. R. Southby, Lon- 
don. (4d.}—Relates to treating maize with a small proportion of 
malt for the manufacture of products to be used in brewing, feed- 
ing, and other purposes, separating ’those products, and thereby 
obtaining a saccharine liquid or wort, and a feeding cake, (No- 
vember 18, 1880). 


4756. Manufacture of Wire Spring Mattresses : 
J.B. Rowcliffe, Glossop. (4¢]-—Has reference to that class 
of spring mattress in which continuous spirals of wire run from 
head to foot, and consists in different methods of connecting such 
spirals by wire links or rings. (November 18, 1880). 


4758. Measuring Piece Goods: G. Firth, Brad- 
ford. (6d. 1 Fig.)—Instead of the ordinary oscillating rollers for 
laying the piece in folds, and which often crease it, the fabric is 
fed down between a revolving brush and a vibrating apron. The 
brush serves to take out any creases that may be partly formed. 
(November 18, 1880). 


4760.* Treating Ores: N. C. Cookson and T.C. 
Sanderson, Newcastle-upon-Tyne. [2d.j—Describes a 
method of treating mixed ores containing lead, zinc, silver, and 
copper, or lead, antimony, and silver, &c. (November 18, 1880). 


4764.* Register Stoves, &c.: J. Sawyer, London. 
(2d ]—At the back of the grate a combustion box is fitted. Into 
this box the smoke and air heated by passing through flues in 
contact with the fuel are conducted and burnt together. (Novem- 
ber 18, 1880). 


4765.* Cutting the Outer Soles of Boots and 
Shoes: C. F, Claypole, Finedon, Northampton. 
(2d].—ls for an economical method of cutting the leather. (No- 
vember 18, 1880). 


4770. Steam Safety Valves: P. M. Justice, Lon- 
don. (J. Barbe, Brussels). (4d. 2 Figs.J}—The safety valve is 
applied to the bottom of the boiler, and discharges the water when 
the pressure rises too high. (November 19, 1880). 


4771. Coupling and Uncoupling Railway Rolling 
Stock. &c.: W.P. Alexander, London. (Z. &. Thomas 
and G. Cowdery, Sydney, Australia). [6d. 4 Figs.}—From the ends 
of the vehicles project rods, one of which carries an eye and the 
other a tumbling hook, When the carriages are pushed together 
the eye forces down the hook which rises within the eye and 
automatically makes the connexion. Hand levers are provided for 
releasing the hooks. (November 19, 1880). 


4772. Compound for Polishing Metals: W. T. 
Clapp, Nantyglo, (2d.J—Itis manufactured from slag from 
iron furnaces which consists essentially of a double silicate of lime 
and alumina, in which lime is more or less replaced by magnesia, 
iron, or manganese. This material is ground and heated, and 
variously treated according to the composition of the particular 
sample. (November 19, 1880). 


4773.* Manufacture of Diphenylamine of Ani- 
line, &c.: H, J. Haddan,London. (Z. Drechsel, Leipzic). 
{2¢.]—Ten parts of phenol, 4 parts of sal-ammoniac, and 3 parts of 
oxide of zinc are heated in a closed vessel at 300 deg. Cent, for 
40 hours, and the product treated with petroleum ether. (No- 
vember 19, 1880). 


4775.* Machinery for Spinning and Doubling 
Cotton, &c.: D. Davies, Astley Bridge, Bolton. [2d.] 
—Is applicable to doubling frames and throstles. The fiyer is 
inverted and driven by a wharve. The spindle is loose and is 
carried round by the drag of the yarn. (November 19, 1880). 


4776.* Apparatus for Obtaining, Preserving, and 
Regulating Motive Power: S. Daniels, Leigh, 
Lance. (2¢.)—Weights are wound up by a windmill, and in 
descending actuate machinery. (November 19, 1880). 


4778, Double-sided Drying Felts: E. Dordet, 
St. Junien, France, [(2d.]—Ils for use in paper making, and 
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has one side of wool and the other side of linen or cotton. (No- 


vember 19, 1880) 

4780." Manufacture of Beer: F. Wirth, Frank- 
fort. (ZL. Meller, Lugwigshafen-on.the-Rhine). (2d.}—The beer is 
subjected to a regulated pressure of carbonic acid gas. (No- 
vember 19, 1880). 

4783. Machinery for Manufacture of Direction 
Labels: A. Gorse, Birmingham. ([2¢)—!/s a machine 
for cutting off the strips of cloth, turning down the corners and 
inserting the eyelets. (November 19, 1880). 


4784. Alimentary Material for Making a Bever- 
age: J. McWilliam,London. (4. W. Armstrong, New 
York). [(2d¢.)—The material is bran soaked in syrup, dried and 
roasted. (November 19, 1880), 


4785." Looms: I. Thomisand J. Pickles, Brad- 
ford. (2d,)—I!s for making a solvage down the centre of a piece of 
cloth that is afterwards to be cat lengthwise. The exact arrange- 
ment cannot be understood, there being no drawings, but appears 
to consist in a combination of levers and hooks for duping the 
centre ends. (November 19, 1880) 

4789.* Oil and Spirit Lamps: W. Green, Bir- 

ham. [2d.)—A tapering tube passes down into the 
reservoir for the purpose of preventing the oil being spilt if the 
lamp is upset, The arrangement appears to resemble the well- 
known form of safety ink bottle. (November 19, 1880) 


4790.* Metallic Hurdles, Gates. and Wire 
Fencing, &c.: H.Skerrett, Sparkbrook, Birming- 


ham. (2d¢.)—Describes a new method of connecting the hori- 
zontal bars of hurdles, &c., to the end standards. (November 19, 
1880). 


4791.* Manufacture of Metallic Cartridge Cases : 
H,. Skerrett, Birmingham. [(4¢)}—Describes methods of 
punching and working the blanks, by which a case is produced 
which is thicker at and near the cap than in the cylindrical 


portion. (November 19, 1880). 
4793. Buttons, &c.: T. Fairley, Birmingham. 
[6d. 9% Figs.}—Relates to a novel form of metallic button that is 


secured to the fabric by clipping it to a metallic back piece. (No- 


vember 19, 1880). 

4794. Boxes or Cases for Packing or Preserv- 
ing, &c: W.R. Lake, London. (?. Lehmann, New York) 
(6d, 7 Figs.)—The lid of the box is made to open as a spout, and 
assist in the pouring of the contents. (November 19, 1880). 


4795. Gasmaking Apparatus: C. F. Dieterich, 
Baltimore., U.S.A. [6d. 16 figs.|—The apparatus consists 
of a series of vertical retorts having lateral openings at different 
heights for the escape of gas therefrom, the said openings uniting 
with channels leading to the stand-pipe, the whole being enclosed 
within a heat-retaining chamber in communication with a heating 
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furnace, which chamber is divided by partitions which distribut: 
the products of combustion in their passage, The retorts C are 
east in short lengths with serrated edges which leave apertures 
for the escape of gas into the channels F F; } 6 are the horizontal 
partitions. Two modifications are described in the specification. 
(November 19, 1880) 

4801." Life-Saving Belt, &c.: J. 5S. Comrie, Glas- 
gow. (24.}—Consists of a cord so doubled and plaited together as 
to be worn asa belt. (November 20, 1880) 


4802. Utilisation of Steel Rails, &c.: R. J. 
Letcher, Pontardulais,Caermarthen, [2d )—The rails 
are cut up and worked into bars suitable for tin plates, &c. 
«November 20, 1880). 

4804.* Gridirons: A. C. Henderson, London. 
(L, P. Mallée, Paris), (2d.)—In addition to the usual grid there is a 
receptacle for the fuel and adish to catch the fat, (November 20 
1880). 

4808. Fasteners for Studs: C. W. von Nawrocki. 
Berlin. (G. 7. Fischer, Sluttgart) [(2d¢}—Relates to details of 
the fastening appliance. (November 20, 1880) 


4813.* Coupling and Uncoupling Railway Car- 
riages, &c.: B. J. B. Mills,London. (/. J. Becker, Eltville, 
Germany). (2d¢}—In the absence of drawings the arrangement 
cannot be understood. (November 20, 1880) 


4814. Apparatus for Sampling Fluids: J. C. 
Shears, London. (?¢.}—In order that sampies may be taken 
at any depth in the liquid the vessel has two valves, which do not 
open until operated by a string connected to the hand of the user 
(November 20, 1880. 


4816." Weaving Velvets and Velveteens: T. 
Emmott, Oldham. [2¢.}—The binder picks are put in irre- 
gularly, four being distributed among three times as many face 
picks as appear in the weaver's drafts, (November 20, 1880) 


4817. Manufacture of Derivatives from Coal 
Tar Products: C. Lowe and J. Gill, Manchester. 
[4d.}—Relates to the use of sulphurous acid for the separation of 
napathol, resorcin, and their homologues from their alkaline solu- 
tions, in substitution for the hydrochloric and sulphuric acids 
previously employed, and to the production thereby of bye-pro 
ducts of greater value. (November 20, 1880). 

4820.* Substitute for Eyes or Eyelets for 
Boots and Shoes: C. Varlot, Grenoble, Switzer- 
land. (2d )—Is a new form of,eyelet. (November 20, 188). 

4821. Oii for Preventing Oxidation of Metal 


Surfaces: W. R. Lake, London. (/.(. Sourdenet and A 
hradou, Paris, (24.)}—Grapulated lead is soaked in olive oil t 





confer upon the oil the desired preservative property. (No- 


vember 20, 1880). 


4823. Manufacture of Plaisters: A. H. Mason, 
Liverpool. ([(2¢)—The backing is made of leather scraps 
reduced to pulp and spread into sheets. The medicinal] articles are 
mixed with hydro-carbon jelly. (November 22, 1880). 

4824. Sauces, Condiments, &c.: D. Henderson» 
Birkenhead. (4¢.)—UContains toasted bread, herbs, flavourings: 
acids, pepper, and salt. (November 22, 1880). 


4825.* Dynamo-Electric Motors: C. Kesseler, 
Berlin. (2. Auihlo, Stettin). [4d)—Consists of three electro 
magnets arranged around a wheel upon which are eleven arma- 
tures or keepers. A commutator is employed to direct the current 
into the electro-magnets alternately, so as to keep a continual 
attraction on the armatures in one direction. (November 22, 1880). 


4827." Salt Cake Pans: J. H. Dennis, Liverpool. 
(24.}—The pan is composed of three layers of metal, the inter- 
mediate one being copper. (November 22, 1880), 

4830. Bouquet Holders: F. Wirth, Frankfort. 

C. Erhard, Schwabioch Gemund, Germany). [4d.)—The holder will 
open out to form a stand when the bouquet is to be placed on the 
table. (November 22, 1880). 

4835.* Strap Joints: J. Ewerhard, Gevelsberg, 
Prussia. (2¢.}—The ends of the strap are united by a friction 
buckle, but the said buckle is not described. (November 22, 
1880). 


4838.* Selvages of Cotton Velvets, &c.: H. Hey- 
wood, Longe, Lanc. (2¢.)—Silk threads are worked iuto 
the selvages of the cloth after dyeing by a sewing machine to pro- 
duce an effect resembling the selvages of silk velvet. (November 
22, 1880) 

4840*. Glove Fasteners: R. Weiss, Nottingham 
(2d.]—The glove is fastened by a lace made fast to one side of the 
opening and wound upon a rotating stud on the other side. 
(November 22, 1880), 

4844. Treating Dolomite: W. R. Lake, London. 
(A. Braconnier, Paris). (4d.]—Relates to treating natural calcined 
dolomites for the production of refractory materials rich in mag. 
nesia and consists essentially in extracting, without dissolving any of 
the magnesia, by means of hydrochlorate of ammonia and in the 
form of a soluble salt, the lime contained in the dolomite, the hydro 
chlorate of ammonia being made specially pure. (November 22, 
1880) 

4846, Production of New Matters for Dyeing 
and Calico Printing: O. N. Witt, Mulhausen, 
Alsace. [4d.)—Relates to the production of new colouring 
matters resulting from the actions of chloro-quinone-anides or 
nitroso-derivatives of tertiary aromatic amines or phenols upon 
aromatic metadiamines, &c. (November 22, 1880) 

4909. Diaphragm Ships’ Pumps: J. Edson, 
Boston, U.S.A. [6¢. 6 Figs.]--The invention consists in the 
better arrangement and design of the parts of the pumps: m is 





the pump handle centred at n and actuating the reciprocating 
piston e connected to the flexible diaphragm c, the edge of which is 
clipped between the two parts a and 6 of the pump body; ¢ is the 
foot valve and A the delivery valve. Each part is separately 
described in the specification, and its distinguishing features are 
claimed. (November 25, 1880) 


4913. Bath and Lavatory Valves: F.E. Thomp- 
son, Wolverhampton. [fd 5 figs.)\—Is for a method of 
attaching the heads or knobs to the valve stems. 
1880). 


4959. Bricks for Borders of Paths, Walks, &c.: 
H. A. Bonneville, London. (£. Seaucantin, Rouen). 
id. 2 Figs.)—There 1s a semicircular recess under each brick. 
and when laid together these recesses form a drain. (November 29 
1880) 


4966. Manufacture of Colouring Matter: F. 
Wirth, Frankfort. (Z. Vehler, Offenbach-on-the-Main). [{Ad. 
Describes the production of azo-colouring matters by combining 
metadiazosulfobenzol and aromatic primary, secondary, and 
tertiary amines, or their substituted derivatives. (November 29, 


(November 25, 


1880). 
5013. Producing Copies from Tracings and 
Drawings: A. J. T. Wild, Nunhead, Surrey. [(2d.)— 


The paper is sensitised by chromate of potassa, water, and sul- 
phuric acid. It is fixed by being placed in a vaporising box cou- 
taining aniline oil, and by being sponged over with an alkaline 
solution. (December 2, 1880). 


5232. Tube Fastenings for Sectional Steam 
Sollers: E. H. Bennett, Bayonne, N.J., U.S.A. 
[6d. 3 Figs.}—Is more particularly intended for boilers of the 
Babcock and Wilcox type, which have the water enclosed in tubes 
inserted in end chambers of cast iron. The holes are cast in the 
chambers tapering outwards, that is, wider at the inside, and the 
tubes, after they have been inserted in the said holes, are expanded 
to the same form. By this arrangement the pressure of the steam 
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constantly tends to keep the two surfaces in contact, and to main 
tain a good joint. (December 14, 1880), 


5240. Machinery for Spinning Rope Yarns: J 
Barbour, Belfast. [6¢ 11 Figs.)—Consists of a novel 
arrangement of parts in horizontal spinners for rope yarns, 
wherein each bobbin spindle has its own separate movements. 
The novel features are (1) substituting screw gills for chain gills; 
(2) the use of friction discs to regulate the speed of the gills; (%) 
a novel form of conductor to condense the sliver from the inter- 
ceptor; (4) an instantaneous reversal of the traverse motion of the 
bobbins ; (5) a centrifugal drag motion. (December 14, 1830). 


1881. 

426. Compound for Treatment of Steel, &c.: A. 
J. Boult, London. (J. Conant, Prairie du Chien, Wis,, U.S.A.) 
(id.}—The compound is used in the manufacture or welding of 
steel, and in the restoration of burnt steel, It is composed of 
sulphate or other salt of copper, resin, and sal ammoniac, and is 
thrown upon the meta] under treatment, thereby becoming “in- 
copperated” with it. (February 1, 18380) 

1144. Refrigerators: J. Haddan, London. 
(J. 4. Forshay, New York, U.S.A). [6d. 4 Figs.}—Is for a box or 
vessel surrounded by a jacket. The points of novelty consist ia 
the method of ventilating the inner vessel, and of disposing of the 
water resulting from the melted ice, (March 16, 1880) 


1379. Rolls: H. J. Haddan, London. (7. 8. Cook, 
Cleveland, Uhio, U.S.A.) (6d. 4 Figs }—The apparatus is specially 
applicable for rolling car axles. It contains two pairs of rolls, 
the axes of one pair lying in a horizontal plane, and the axes of the 
other pair in a vertical plane, all the rolis being horizontal. The 
bar lies parallel to the rolls and is acted upon by all four simul- 
taneously. Two of them form the central! portion of the axle, and 
two are provided with deep collars, turned to the contours of the 
journals and collars of the axle ends. (March 29, 1881). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the piesent time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINES3ING 35 and 36, 
Bedford-street, Strand. 








BrRiTisH Buast FURNACEs.—From an official return it 
appears that there are now 556 blast furnaces at work in 
Great Britain out of 967 erected, the number in operation 
being 27 fewer than at theendof March. Scotland has the 
largest number at work in proportion to its total of any 
district, 120 being in blast; and South Staffordshire the 
fewest, 42 being in operation out of 144. Cleveland and 
Durham district has 119 in operation; Cumberland and 
Furness, 54; and South Wales, 65. Preparations are being 
made for reducing the production of the Cleveland and 
Durham district to the extent of close upon 1000 tons 
per week. 





Tue Mereoro.ocicaL Socrety.—The closing monthly 
meeting of this Society for the present session was held on 
Wednesday the 15th instant, at the Institution of Civil 
Engineers, Mr. G. J. Symons, F.R.S., President, in the 
chair. Eleven gentlemen were elected fellows of the Society, 
viz.: F. Crowley, A. M. Davis, Rev. R.'!Drake, F.H.D. 
Eyre, W. M. Gibson, E. W. Mathew, J.P.D.L., J. Par- 
nell, M.A., F.R.A.S., J. Rigby, T. G. Rylands, F.G.S., H. 
Smith, and A. H. Wood. ‘The following papers were read : 
(1) ‘“*The Use of Synchronous Meteorological Charts for 
determining Mean Values over the Ocean,’’ by Charles 
Harding, F.M.S. (2) ‘‘ The Climate of Fiji,’’ by R. L. 
Holmes, F.M.S. This paper gives the results of meteorolo- 
gical observations taken at Delanasau, Bua, Vanua Levu, 
during the ten years, 1871-80. (3) ‘‘ Note on the Formation 
of Hail,”’ by J. A. B. Oliver. (4) ‘‘ Note on a Comparison 
of Maximum and Minimum ‘Temperature and Kainfall 
observed on Table Mountain, and at the Royal Observatory, 
Cape Town, during January and February, 1881,’’ by John 
G. Gamble, M,A., M, Inst. C.E., F.M.S. Mr. E. J. Spitta 
exhibited and described a new mercurial maximum and 
minimum registering thermometer. 





THe PREVENTION OF SmoKkeE.—An exhibition of im- 
proved lighting and heating appliances will be opened 
at South Kensington, London, on the 24th October, and 
will be closed on the 26th of November next. The exhibi- 
tion is presided over by His Royal Highness Prince Leopold, 
Duke of Albany, K.G., and the Duke of Westminster, K.G. 
It is promoted by a joint committee of the Kyrle and 
National Health Societies, who propose exhibiting many 
patents for the improvement of the lighting and heating 
art, which patents have been necessitated by the public 
need for a change in the present system occasioning both 
waste and discomfort. Large provision has been made for 
engineering appliances, the practical testing of which 
should afford advantage to the trade and to the public at 
large. The arcades of the Royal Horticultural Society 
and the contiguous galleries of the Royal Commissioners 
of 1851 have been placed at the disposal of the exhibition. 
As applications for space cannot be entertained after the 
30th inst., prompt application should be made to Mr. 
G. R. Redgrave, Works Office, South Kensington Museum. 
The inventors of the best appliances for the prevention of 
smoke from boiler farnaces, domestic grates, and ranges, 
and improved fuel for use in households and manufactories, 
will receive prizes in money and medals. Trials of appa- 
ratus will be made and popular lectures will be delivered 





during the exhibition. 














